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The Two-cycle Engine. 


INTEREST in the two-cycle engine, which has 
been growing of late, at all events on the Continent, 
should receive a great impetus from the careful researches 
into the subject which have been made by Dr. Watson, 
the results of which were laid before the Institution of 
Automobile Engineers during the month. Dr. Watson 
furnishes exact figures as to the losses due to the 
escape cf part of the unconsumed charge through the 
exhaust port, which are known to be not inconsiderable. 
He also shows how at the higher speeds, the period 
during which the inlet port is open is insufficient to 
permit of a full charge entering the cylinder, though the 
losses through the exhaust port are less. It is these 
points, then, that prove to be the weakness of the ordi- 
nary two-cycle valveless engine, and but for them a great 
deal more benefit would be obtained from the two work- 
ing strokes of the two-cycle as contrasted with the four- 
cycleengine. Makers are already working to reduce these 
losses. Generally speaking, these attempts take the form of 
abolishing the crank case compression altogether and fit- 
ting a separate pump to furnish pure air only in order 
thoroughly to scavenge the cylinders and clean out all the 
unburnt gases; fuel is then admitted, as on the Diesel 
principle, direct into the cylinder, after the exhaust port 
is closed, so that no loss of fuel can occur, and a full 
charge of mixture is provided free from exhaust gases. 
Engines up to 1000 horse-power per cylinder have 
already been built on this principle on the Conti- 
nent, though with what fuel consumption we are unable 
as yet to say. With the example before them of the 
four-cycle Diesel engine with a guaranteed consumption 
of .42 lb. of fuel per horse-power per hour, we may be 
sure that no effort will be spared by makers to render the 
internal combustion engine more suitable for use on war- 
ships in which, of course, lightness is equally essential 
with fuel economy. 


The Shipyard Lock-out. 


To the credit of the month must be set the 
conclusion of the shipyard dispute. On tne 7th and 8th 
of December, representatives of both sides met at 
Edinburgh with a single object in view. It was under- 
stood that both parties were to give assurances that 
any person, be he master or man, who should be 
proved guilty of breaking the Edinburgh agreement of 
1909, should be suitably dealt with by his party—the men 
by their unions and the masters by their federation. 
Having got thus far no great difficulty was encoun- 
tered in drawing up the memorandum which will 
be found in full in our issue of December 16th. 
After receiving the necessary signatures it was des- 
patched to the “branches” with commendatory 
letters from the trade union officials, and a hurried ballot 
on it was taken. From the very first there was little doubt 
about the result, as the whole tone of the men appeared 
to have altered and the overwhelming vote in favour 
was a foregone conclusion. The lock-out notices were 
withdrawn immediately the result of the ballot had been 
declared, and on the 15th of the month the men began 
to return to work after having been in idleness for nearly 
lifteen weeks. The dispute caused the closing of over a 
hundred yards, and it is estimated that the men, of whom 
there were ultimately between fifty and sixty thousand 
idle, lost in wages no less than a million pounds 
sterling. They have, however, started again under the 
happy prospect of a long run of activity. Orders are 
plentiful and there seems little doubt that 1911 will 
prove itself a record year in shipbuilding. 


Two Railway Collisions. 


Two serious railway collisions, both of them, 
unhappily, attended with loss of life, took place during the 
month. The first was at Willesden on Monday, the 5th. 





A slow train from Watford to Broad-street ran into 
another which had preceded it from Watford, and which 
was standing in Willesden Station. The other accident 
took place just beyond Hawes Junction, on the main line 
of the Midland Railway between Settle and Carlisle, in 
the early morning of Christmas Eve. In this case, which 
was considerably the more serious of the two, the Scotch 
express which had left St. Pancras at midnight on Friday, 
the 23rd, dashed into two light engines which were run- 
ning in the same direction, but at a less speed than the 
express. The accident was rendered all the more terrible 
by an outbreak of fire—an occurrence which is, fortun- 
ately, rare in this country. Both these accidents were 
due to mistakes on the part of signalmen. At Willesden 
a wrong lever was pulled; at Hawes Junction the two 
light engines, having been admitted to the down line, 
were forgotten and the express allowed to pass. These 
two accidents, together with those at Stoat’s Nest and 
Ormskirk earlier in the year. bring the roll of passengers 
killed up to 21, a lamentably high figure as compared 
with the two previous years, in which none and one 
respectively lost their lives. But taking the total number 
of passenger journeys made as roughly 1270 millions— 
which is probably very near the truth—the mortality 
works out to only 1 in some 60,500,000. 


Coaling Facilities on the Tyne. 


NOTWITHSTANDING that during the past year 
there was a drop of nearly ten per cent. in the coal ship- 
ments from the Tyne, the North-Western Railway Com- 
pany has let a contract for the construction of a new 
staith on the south bank of the river, about a mile 
further upstream than that erected a few years ago at 
Dunstan. The staith, which will be of timber, will lie 
in a direction practically parallel with the axis of the 
river, and it will be approached from the western end. 
The deck will ramp up from west to east at a slope of 
1 in 80, thus, the wharfage length being 900ft., the 
eastern berth will be slightly more than 11ft. higher than 
the western. The staith will be 40ft. wide, and will 
accommodate four tracks, while the approach road will 
be narrowed to half this width, and two tracks only will 
be provided. The supporting piles are to be driven 
through the gravel into the underlying clay, and they will 
vary in length up to 65ft. In addition to the timber 
work, of which the aggregate cube will be over 150,000ft., 
the work includes some 35,000 cubic yards of earth excava- 
tion, and the construction of a girder bridge with its 
masonry abutments. It is significant that the site 
selected should be so high up the river (over thirteen miles 
from the sea), and it would seem to point to a further 
increase in the already enormous dredging operations 
which are being carried out on the Tyne, the deepening of 
which involves not only the initial outlay, but a very 
large annual sum for maintenance. In a recent rating 
case the Tyne Commission claimed that the charges 
made for opening the swing-bridge were to cover the cost 
of dredging in the upper reaches of the river, and not 
those of manipulating the bridge. If the upper river is 
to be more extensively used, doubtless a more direct and, 
above all, more equitable method will be devised for 
collecting any surplus charges. 


The Mauretania’s Record Voyage. 

As an advertisement for British shipping in 
general, and the Cunard Line in particular, and as a most 
substantial testimonial to her builders and those respon- 
sible for her engines, the record round voyage of the 
Mauretania during the past month may undoubtedly be 
regarded as a conspicuous success. Leaving Liverpool 
on Saturday evening, December 10th, at 5.43 p.m., on an 
attempt to make the double journey in twelve days, she 
arrived in New York Harbour at one o’clock on the 
following Friday morning, having maintained an average 
speed of 23.9 knots on the passage. Bad weather and 
heavy seas had seriously handicapped her, and to allow 





her to leave on the return journey up to time, the work 
of unloading and reloading her had to be speeded up and 
performed within 36 hours. This was successfully done, 
and at six o’clock on Saturday evening, December 17th, 
she sailed from New York. Maintaining an average 
speed of 25.07 knots, the vessel arrived at Fishguard on 
Thursday, December 22nd, at 10.22 p.m. She had thus 
accomplished the double journey in 12 days 4 hours 39 
minutes. Neither on the outward nor on the homeward 
journey did she break the record time. If any great 
praise or credit is due to anyone for the performance, it is 
to the New York coal heavers and dock hands, who 
in a day and a-half performed what they are ordinarily 
allowed five days to accomplish. Beyond this there is 
really very little of note in the voyage. There is cer- 
tainly nothing useful, and it is to be hoped that sporting 
events of this nature will not become the order of the day. 
For twelve days every one taking part in the double 
journey lived under high pressure. Everything was 
“hustled” from beginning to end, and the work of over- 
hauling the engines and taking on board 6000 tons of coal 
and 1000 tons of cargo had to be carried out so quickly 
that there could have been but little time left for exer- 
cising care in the stowage. This fact is reflected in the 
underwriters’ views on the voyage. For her insurance 
during the twelve days’ trip the premium asked was 
equal to that required for her in normal times over a 
period of two months. 


The Hulton Pit Disaster. 


On Wednesday morning, December 21st, shortly 
before eight o’clock, one of the most appalling explosions in 
the history of British colliery disasters occurred in the West 
Lancashire coalfield. The explosion took place in the 
Pretoria Pit, situated near Bolton, and belonging to the 
Hulton Colliery Company. How many lives have 
actually been lost is not yet certain. It is said that 342 
men and boys were in the workings at the time of the 
disaster. The work of recovering the mine has proceeded 
steadily up to the time of writing, and by the end of the 
month 293 bodies had been discovered. Many falls have 
taken place, and although the heroism of the rescue 
parties has been as splendid as it always is in such 
calamities, great difficulty has been experienced in reach- 
ing certain parts of the mine. No satisfactory explana- 
tion has yet been given as tc the cause of the disaster. 
The mine was up to date in all respects, and had been 
regarded as free from gas. At the inquest it has, how- 
ever, been brought out that several of the miners had 
from time to time complained of the presence of fire- 
damp. It does not appear probable that coal dust could 
have had an importavt part in the initial stages of the 
explosion. Shot firing, we understand, was prohibited 
in the mine, and a hydraulic device was employed for dis- 
lodging the coal. There can be little doubt, however, 
judging from the reports of survivors, that in whatever 
manner the explosion started coal dust was largely 
responsible for its propagation. We have been recently 
directing attention to the work of the Mining Associa- 
tion’s Committee at Aitofts, and in comparing the features 
of the Hulton explosion with those ordinarily noticed 
in a trial at Altofts, the probability that the disaster was 
largely—we do not say exclusively—due to coal dust 
is borne in upon us. The mines of the neighbourhood are 
said all to be more or less dusty. This is the worst 
disaster in British colliery annals since 1866, when 388 
lives were lost at the Oaks Colliery, near Barnsley, in 
Yorkshire. 


The Glasgow Earthquake. 


AN alarming earthquake, fortunately unattended 
by serious results, was experienced at Glasgow on Wed- 
nesday evening, December 14th, at about 9 o’clock. 
Earthquakes are by no means uncommon in Scotland. 
Certain parts of Perthshire are frequently aftlicted, and 
in the past Glasgow itself has more than once been 
visited by similar occurrences. That no damage of any 
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moment or loss of life resulted from Glasgow’s latest 
shock is rather to be marvelled at. The first tremor of 
the earth was felt at about 8.54 pm., and a second, 
although much less perceptible one, half-an hour later. 
The movement was accompanied by a rumbling 
sound, and in many instances the noise was at first 
thought by the inhabitants to have been produced by a 
violent explosion somewhere within the city. In the 
west end of the city the shock appears to have been felt 
most severely. Walls rocked and ornaments and crockery 
were thrown down and smashed. Underlying the streets 
of Glasgow the rocks belong to the carboniferous 
system, and are chiefly of the limestone series with 
portions of millstone grit. There are numerous intrusions 
of igneous rocks. Frequent faults occur, and along one 
of these the so-called Glasgow fault, the earthquake of 
last month is supposed to have travelled. This fault runs 
from Parkhead in the east of the city through Camlachie 
to Glasgow Cross. There it is supposed to pass beneath 
and across the alluvial deposits of the river Clyde, 
reappearing at Renfrew on the other side. It would 
appear that it was in the neighbourhood of this fault that 
the earthquake manifested itself most severely. Other- 
wise the shock was quite local. At Greenock it was 
scarcely perceptible, and at Edinburgh it was only faintly 
recorded by the seismograph an hour after its occurrence 
at Glasgow. 


Place de L’Opera. 


Tue Place de l’Opéra is regarded by Parisians 
with an affectionate admiration that is shared equally by 
many visitors to the French capital. For several years 
past the architectural beauties of the Place have been 
concealed by hoardings, behind which rose steam cranes 
and scaffolding and mountains of building material, 
while steam wagons kept up a procession along the 
boulevards. To traverse the Place de l'Opéra was an 
enterprise of no little difficulty and some danger. Two 
or three months ago, however, the hoardings were 
removed, all obstructions cleared, and the wood pavement 
relaid, and Parisians, who could still remember Paris as 
as it was before the Metropolitan works were started 
upon, saw the Place de l’Opéra in its old familiar aspect. 
Still, this satisfaction was tempered by the rumour which 
had been set afloat to the effect that the Municipal 
Council had long ago granted a concession for the con- 
struction of passages beneath the Place. It might have 
been supposed that the contractors would have been 
required to take advantage of the Metropolitan works to 
drive the subterranean passages from the tunnels, but as 
this was not done it was understood that the majority of 
the Municipal Council would refuse to approve of any 
concession that would mean the further pulling up 
of the Place de l’Opéra. It appears, however, that the 
contract having been given out cannot be rescinded 
without payment of heavy damages. The contractor is 
quite willing to drive the subterranean passages by means 
of pits without disturbing the traffic if he is allowed an 
indemnity of 300,000f. The Municipal Council voted this 
grant, and then, being alarmed at thus sacrificing the 
ratepayers’ money, reversed the vote at a subsequent 
meeting, and decided that it would be more economical 
to let the contractors pull the Place up again. Reflec- 
tion showed the worried Councillors that if the Place de 
l'Opéra were again disturbed they would be raising a 
hornets’ nest about their ears, and they accordingly voted 
another resolution to let the works remain in abeyance 
until they could see the possibility of driving the sub- 
terranean passages without pulling up the surface and 
without entailing the payment of such a huge indemnity. 


Lloyd’s Register. 


AN announcement of interest to the shipbuilders 
and marine engineers of this country was made during 
the month with regard to Lloyd’s Register of British and 
Foreign Shipping. By the new development it is pro- 
posed that shipbuilders and engineers shall be directly 
represented on the committee of that body. Since its 
establishment in 1834 Lloyd’s has been governed by a 
committee representative of the shipowning, underwriting, 
and mercantile community. In 1890 it was felt desirable 
to ensure that the society’s rules regarding ships and 
machinery should be kept abreast of modern develop- 
ments in marine engineering and architectural science. 
Accordingly a consultative committee, on which were 
representatives of shipbuilders and engineers in the 
country, was formed. To this body the members were 
elected by the principal technical institutions, and since 
its inception it has rendered invaluable assistance to the 
governing committee. In particular we would refer to the 
revision in 1909 of the society’s rules for the construction 
and classification of steel ships. It is of interest to note 


that during the eighteen months since these rules came 
into operation more than a thousand new vessels have 
been dealt with by Lloyd’s Register, and that such vessels 
represent a total gross tonnage of over 2} million tons. 


position of Lloyd's, and should bring it into even more 
intimate relationship with the shipbuilding community 
than at present. 


New Strike Methods. 


Tue French railwaymen have succeeded in 
reducing strikes to the level of a fine art. They cannot 
lay claim to originality, because these methods were 
adopted for the first time on the Italian railways a year 
or two ago. Nor will the railwaymen admit that there is 
anything in the nature of a strike. It is of so elusive a 
character as to escape detection. Since the men returned 
to work they have been agitating for the reinstatement of 
the hundreds of hands who were discharged for helping 
to organise the strike or for refusing to return to work 
within the prescribed time. The Government has abso- 
lutely refused to proclaim a general amnesty, and the 
railway companies have displayed more firmness than 
usual, for both the Government and the companies are 
aware that they have reached a critical stage in the 
struggle with the Confédération Générale du Travail, 
when any sign of weakness would place them at the 
mercy of the revolutionary wirepullers. These latter have 
therefore instituted what is known as the yréve perlée, 
which can only be described as a strike by elusive methods. 
Goods are sent off in all directions except the right ones. 
Loaded wagons get unaccountably lost, and the most 
careful inquiries fail to trace them. Instances are given 
of wagons taking a week to travel about a couple of miles 
in the suburbs of Paris. A wagon of petrol engines sent 
from Amiens to Paris by passenger train got stranded at 
Roubaix. On the Ouest-Etat line the situation is 
deplorable. It is difficult to estimate the value of 
perishable goods which have been destroyed through 
interminable delays in transport, and the loss to com- 
merce and industry all over the country is enormous. Of 
course, the railwaymen can only plead that they are 
shorthanded, and that the men who were taken on to 
replace those discharged are inexperienced, wherefore the 
only solution lies in a reinstatement of the hands who 
lost their employment as the result of the last strike. 
The public see nothing except a deficiency of rolling 
stock, and this has undoubtedly contributed to the difti- 
culty on the Ouest-Etat railway, but those behind the 
scenes are well aware that the trouble arises principally 
from the new tactics of the unions. 


A Suggested: London Improvement Scheme. | 


In a paper read before the Society of Architects 
on December 15th, Mr. G. A. T. Middleton outlined a 
suggested scheme for the improvement of London. This 
scheme involves the abolition of the three termini of the 
South-Eastern and Chatham Railway at Charing Cross, 
Holborn, and Cannon-street, the construction of a new 
terminus on the south side of the river and near to where 
the present South-Eastern line crosses the Blackfriars- 
road, and the formation of a roadway between the Mansion 
House and Charing Cross, making use en route of Cannon- 
street bridge, the present railway viaduct, and Charing | 
Cross bridge and station. Apparently, though it is not 
stated in so many words, it is proposed to do away with 
all railway communication vid Snow-hill, Ludgate-hill, 
and Blackfriars with the south of London, and to use 
the present railway bridge at Blackfriars as a multiple 
level road bridge, one of the levels running up to Holborn. 
As far as traffic in London itself is concerned, the pro- 
posal would probably bring about an amelioration, 
but it is extremely unlikely that such a project could 
ever be carried into effect. Charing Cross, Holborn, 
Ludgate-hill, St. Paul’s, and Cannon-street stations 
may be expensive to keep up, but what would business 
men with offices near Trafalgar-square, or Holborn- 
viaduct, or in the heart of the City say to being turned 
out of the train in the wilds of Southwark each morning, 
and having to find their way back there in the evening? 
There are motor omnibuses and trams, says Mr. Middle- 
ton; but who wants to use such vehicles at the end of a 
more or less tiresome railway journey if he can avoid it ? 
Besides, what would the railway companies say ? 


Franco-Swiss Railway Connections. 


THE construction of the tunnel through Mont 
d’Or to allow of the laying down of a line between 
Frasne and Vallorbe, in accordance with the convention 
signed by the Governments of France and Switzerland a 
few months ago, has been begun. The object of 
carrying this line of 10} miles through Mont d’Or is to 
avoid the detour by the long and steep gradients over the 
Juras by Pontarlier, where, in winter, the traffic is fre- 
quently seriously interfered with by the snow. Although 
the saving in distance will be small, the time gained will 
be considerable, and the traffic between Paris and Milan 
by the Simplon will be notably accelerated. The 
shortened route will more particularly benefit the north- 
west of France and England. The work is being under- 
taken by the Paris, Lyons, and Mediterranean Railway 


struction of the Loetschberg Tunnel, 8} miles long, 
through the Alps between Berne and Simplon, which hag 
so far encountered unparalleled difficulties, is now making 
satisfactory headway, and there seems to be no doubt 
that this formidable enterprise will be terminated success. 
fully. We have dealt from time to time with the dif. 
culties of this undertaking, due to the tapping of sandy 
water-logged strata which flooded the galleries and 
resulted in great loss of life. With the completion of the 
tunnel Berne will be in direct communication with 
Simplon, and by thus improving the connection between 
the French railways and Berne the former will be able 
to compete with the German route by way of the Gothard 
for the Belgian traffic, which is at present mostly 
diverted over the German railways. To facilitate this 
traflic, however, the line fiom Delémont to Moutiers is to 
be extended through a tunnel to Granges instead of, «as at 
present, making a detour by Bienne. This tunne! will 
be constructed by the Est Railway Company, and the 
Swiss Confederation is advancing 10,000,000f. towards 
the cost, which sum is to be eventually refunded. By the 
construction of the Moutiers-Granges and Loetschberg 
tunnels the line from Belfort to Milan will be shortened 
by 25 mules. 


The Hartlepool Fish Quays. 


THE opening ceremony in connection with the 
new fish quays which will in future serve to accommodate 
the whole of the fish traftic at Hartlepool took place on the 
5th of the month. The quays really form but one section of 
the improvements carried out in the Victoria Dock, which 
has been converted by the suppression of the 60ft. entrance 
lock from an enclosed dock to a tidal basin. The new en- 
trance, the site of which takes in that of the oldlock, has a 
width of 200ft., and the heads are of masonry. The 
fish quays, which are situated on the east and the scuth 
sides of the dock, have a total length of slightly over 
1000ft., and are covered with concrete flags, those forming 
the back, or shoreward portion of the quays, being bedded 
on solid ground, while the reraainder rest upon pitch pine 
beams, supported by timber piles. In its new condition 
the surface looks admirable; but heavy traffic over 
concrete flags is apt to pulverise the arrises, a 
tendency which increases as the irregularities thus 
formed become more pronounced. The effect of wear 
will be watched with interest. There is some little novelty 


| in placing concrete in direct contact with a permanent 


timber structure, and the whole gives rather the idea of 


| a compromise between a reinforced concrete wharf and 


the older fashioned timber jetty. The width of the 
quays averages 80ft. from face to side of railway dock, and 
with the exception of an outer strip 12ft. in width the 
whole area is roofed in. The facility with which the 
catches can be loaded into railway wagon forms a great 
contrast with that to be found in most of the adjacent 
fishing ports, notably North Shields. Perhaps the most 
interesting feature of the whole improvement work rests 
in the suppression of the dock gates, which again serves 
to show the modern tendency towards tidal harbours as 
opposed to enclosed docks wherever the tidal range is 
at all moderate. The basin is being dredged to give a 
depth of 18ft. at L.W.O.S.T. over its whole area, including 
that devoted to the coaling staiths, and although cla) 
forms the bed of the Eastern half, rock is being 
encountered towards the N.W. 


War Against Unionism. 


Tue sentence of death inflicted upon the secre- 
tary of a trades union at Rouen aroused the anger of the 
Confédération Générale du Travail to such a pitch that 
bills were posted in Paris during the month announcing 
a general strike and threatening dire vengeance upon 
the jury responsible for the sentence unless the man 
was reprieved. The case arose out of the brutal 
attack upon a coalheaver at Rouen, who was done 
to death because he persisted in working when a 
strike had been decreed by the local union. The 
jury found that the secretary of the union, a man named 
Durand, had instigated the attack, and he was therefore 
sentenced to death. Although the sentence caused con- 
siderable surprise, there was no sign of protest among the 
law-abiding population. They felt that, so long as the 
unions were hotbeds of anarchy, a striking example 
should be made, and it was hoped that by inflicting 
exemplary punishment on the men’s leaders it would be 
possible to put an end to the savage attacks on non- 
unionists, which are a disgrace to a civilised people. As 
the jury themselves signed a petition for a reprieve, and 
the widow of the murdered man appealed for a lighter 
punishment, the President of the Republic commuted the 
sentence of death into one of penal servitude for seven 
years. This, however, has not satisfied the C.G.T., who 
are agitating for a new trial, when they will bring forward 
a crowd of witnesses to prove that Durand did not 
instigate the murder. It is highly probable that the man 
will be released before long, and the secretaries of trades 











The new development should still further strengthen the 


Company, with a State subsidy of 9,000,000f. The con- 


unions will breathe more freely. It would be extremely 
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awkward for these gentlemen if they were held respon- 
gible for the acts of the men who simply carry out their 


instructions. 


A New Dock at Yarmouth. 


Tue Parliamentary Bill which is being promoted 
py the Port and Haven Commissioners of Yarmouth pro- 
vides, among other things, for the construction of a 
16-acre dock on the site known as the South Denes. 
Although Yarmouth is probably the greatest herring port 
of the world, the “white fish” trade is not of great 
magnitude, and consequently the season only lasts some 
two months, during which period an enormous number 
of vessels have to be accommodated. The current in the 
Yare during a spring tide is extremely rapid, and although 
the trade up to now has all been conducted in the river 
itself, the difficulty of navigating and the danger of lying 
moored in such a current has long been recognised as 
prejudicial to the interests of the port, and the proposed 
dock is one of several schemes of improvement which 
have from time to time been brought forward. The dock 
will have a leagth, measured from south to north, 
ie, parallel with the river, of 1600ft., and a width of 
400ft.; the entrance will be at the south-west corner, 
and for convenience of traffic will join the river 
at an acute angle; the depth will be at least sufli- 
cient to float the latest type of fishing vessel at dead 
low water. The present fish wharves are the property of 
the Yarmouth Corporation, and these it is proposed to 
transfer to the Port and Haven Commissioners, doubtless 
in order to prevent overlapping. A considerable drop has 
occurred during the past two years in the catches of 
herring, and this notwithstanding the progressive sub- 
stitution of steam for sailing craft, to say nothing of the 
advent of the motor boat. The same scarcity has 
characterised the “ white fish’ trade, but, despite these 
facts, during the past month persistent rumours of ex- 
tensive improvements, for the accommodation of fishing 
vessels trading to Blyth, have been current, while the 
large extension referred to above has been brought into 
use at Hartlepool. Again, only a month ago a new fish 
quay was opened at Fleetwood, while considerable addi- 
tional accommodation is being provided on the Continent. 
All these improvements throw boldly into prominence the 
increased tonnage engaged in the fishing industry, and 
again raise the question whether the scarcity of fish near 
our shores may not become even more pronounced. 


Berlin Traffic. 


ALTHOUGH the work of extending the light elec- 
tric underground railways of Berlin is constantly pro- 
gressing, several projects which, in the opinion of the 
general public, should be immediately executed, still 
await the final decision of the responsible bodies. The 
most urgent of these is, perhaps, the underground electric 
line which is to extend from the Seestrasse, near Tegel, at 
the northern extremity of Berlin to Gneisenaustrasse, near 
the southern boundary. Later on this line will probably 
be extended further in the southerly direction to the 
suburb of Tempelhof or to Rixdorf. For a great part of 
its length it will run beneath the Friedrichstrasse, the 
busiest street in Berlin, and at one point will cross the 
river Spree in a tunnel 34m. high and 7m. wide. The 
costs of construction are estimated at-about 54 million 
marks, The work will, it seems, not be begun before the 
spring of 1911, much to the disgust of the Berliners. An 
agreement between the Allgemeine Elektrizitiits-Gesell- 
schaft and the Municipality of Berlin has been concluded 
with regard to another light electric railway between Rix- 
dorf and Gesundbrunnen, but this agreement still needs to 
be ratified by the controlling board. The decision in 
the action brought against the town of Berlin by 
the Kontinentale Elektrizitiés-Gesellschaft to effect the 
compulsory acceptance of their suspension railway 
scheme is still pending, and the misunderstanding 
which for some considerable time has caused much 
dissatisfaction between the Berlin city and the Great 
Berlin Tramway Company still exists. The traffic pro- 
blems of Berlin are still further complicated by disagree- 
ments between the city and its suburbs. At one time it 
was hoped that Berlin and all its suburbs would volun- 
tarily form a single “ traffic union "—Verkehrsverband— 
invested with the power to deal with all railway and 
street traffic problems to the best possible advantage of 
the whole. But the special wishes of several of the various 
parties made it impossible to arrive at a suitable agree- 
ment. It is felt, however, that decisive steps are neces- 
sary if the means of communication are to be prevented 
from being developed irrationally, and early in the month 
it was made public that the Prussian Ministry of the 
Interior intends to compel Berlin and its suburbs to 
establish an institution whose duty it shall be (1) to 
regulate the traffic from a broad single point of view ; (2) 
to supervise the planning of the town and its buildings ; 
and (8) to ensure the provision of sufficient open squares 
in the town and of ample woodland on its boundaries. 





Mersey Improvements. 


Wirnovr recalling a few points concerning the 
development of the approach channels to the Mersey, it 
is impossible to appreciate the meaning of the announce- 
ment made at the last monthly meeting of the Mersey 
Docks and Harbour Board that the revetement in the 
Queen’s and Crosby Channel has been completed. In 
1890 it was decided to attempt the deepening of the bar 
by means of sand pumps. The work was carried forward 
on a tentative scale for about three years, when such 
evidence of success was afforded that authority was given 
for the purchase of very much larger plant than that 
originally employed. This has been further augmented 
from time to time, and has enabled the depth on the bar 
to be gradually increased from 9ft. to over 30ft. at 
L.W.O.S8.T. Concurrently with the removal of the bar-it 
became necessary to deepen other sections of the 
approach channel, and whether it was the result of this 
general deepening and the increased scour produced 
thereby, or of one of those natural changes which are 
periodically taking place, through no apparent cause, in 
every sandy estuary, there is no means of knowing, but 
about 1906 it was noticed that Taylor’s Bank, which lies to 
the E.N.E. side of the main channel was beginning to suffer 
from erosion. The shoreward end of Taylor’s Bank forms 
the separation between the Crosby and Queen’s or main 
Channel and a shallow passage used by small coasters 
going north, and known as the Formby Channel. At the 
bifurcation the main channel bends sharply towards the 
westward; thus Taylor’s Bank forms the concave side 
of the bend, and this concave bank was the site of the 
principal erosion. With a sandy estuary like that of the 
Mersey there was danger that the water might eventually 
cut right through Taylor's Bank, when it would have 
been practically impossible to maintain the requisite 
depth in the Queen’s Channel, and the closing of the 
Port to the largest class of tonnage might have resulted 
until such time as a new régime could be established. 
The remedy designed by the Board’s Engineer, Mr. A. G. 
Lyster, consisted in the tipping of a bank of stone or 
submerged training wall, forming a revetement to the 
sand bank, which was being cutaway. The wall extends 
over a length of 13,200ft., and its construction has 
necessitated the tipping of no less than 237,000 tons of 
stone. While erosion was taking place on the eastward 
side of the channel accretion was noticeable on the 
western, the inner side of the elbow known as Askew 
Spit having extended. At the December meeting of the 
Mersey Board it was reported that the’ advance of this 
spit had been arrested, as might be expected, and that at 
some future time the bend might be eased by widening 
the Channel on this, the western side. 


Paris as a Seaport. 


Tue revival of the project of the late M. Bouquet 
de la Grye to deepen the Seine from Paris to Rouen to 
allow of the passage of sea-going vessels has been one of 
the most fruitful subjects for discussion during the past 
month. Singularly enough, the scheme which had until 
recently always been regarded as a wild dream, is now 
being accepted as perfectly feasible, and a prosperous 
future is predicted for Paris as the result of the construc- 
tion of a ship canal along the river bed. This campaign 
for converting Paris into a seaport has followed upon the 
recommendations of the Commission which was appointed 
to report upon the ways and means of protecting the city 
from floods. The Commission suggested the construction 
of an overflow canal to the north of Paris from the Marne 
to the Seine, and this, together with other works, involved 
such a huge expenditure that the Municipal Council was 
only too ready to entertain the alternative proposal of 
deepening the Seine, whereby it was urged that the flow 
of the river through Paris would be facilitated, at the 
same time that the water-borne traffic would be a source 
of almost unlimited prosperity in the future. It is, 
however, forgotten that the scheme was many years 
ago carefullly investigated and rejected as impracticable. 
The objections to the proposal are chiefly the impossibility 
of raising the thirty-four bridges between Rouen and 
Paris, of which ten are railway bridges; the danger of 
navigating ships along such a winding channel for a 
distance of 185 kiloms.; the heavy increase in freight, due 
to establishment and maintenance charges, which would 
nearly double the present cost of transport by barges ; and 
the certainty of trouble with riparian owners who would 
object to the bed of the Seine being dredged and dumped 
down on either side. Furthermore, while the deepening of 
the river would assuredly prevent floods, the situation in 
summer would be disastrous, for in times of drought the 
river would sink into the canal, leaving on either side 
unhealthy swamps. The Rouen Chamber of Commerce 
is protesting strongly against the scheme, which is just 
now appealing to the public imagination in Paris, and 
the Municipal Council is urged to make a careful inquiry 
before embarking upon an enterprise which can only 
become-a “ commercial disaster.” 





THE PROGRESS OF WAR MATERIAL IN 1910. 


Tue war material of the great armies is at present in a 
stage of arrested development, The large orders given in 
1909 for guns, rifles, and machine-guns are still in course 
of completion, and the leading makers are not inclined 
to favour developments which would render their new 
material obsolete before it is issued, 





Field Artillery. 


In the domain of field artillery the only new equip- 
ment which has appeared is the Montlucon “ scissors 
trail” gun, invented by Colonel Deport. The gun is a 
14.3-pr., M.V. 1660 f.s., with hydropneumatic recoil gear of 
the ordinary French type. The novelty is confined to 
the lower carriage, which has a divided trail so con- 
structed that the two halves can be opened out and 
nailed to the ground. This gives 60 deg. of traverse and 
75 deg. of elevation, so that the gun can be pointed at 
any possible target on the ground or in the air without 
shifting the carriage. This gun has been successfully 
tried, and its mechanical action seems quite satisfactory ;. 
but it is an open question whether the tactical advantages 
gained are sufficient to compensate for the additional 
complication. The gun would be nearly useless for firing 
at balloons without special smoke-trail ammunition, 
which could not be carried without reducing the number 
of rounds available for ordinary purposes, and it would 
appear preferable to rely on special high-velocity guns for 
engaging balloons and aeroplanes. 

The Armstrong 1909 76 mm. field gun, with compressed 
air running-up gear, has been slightly improved in 1910, 
and has achieved some very remarkable performances in 
the way of accurate shooting. This is no doubt due to a 
great extent to the ammunition, especially the shell, 
which has an ogive of four calibres. The introduction of 
these pointed shells, similar to the pointed rifle bullets 
now used, is only a matter of time. They have not 
been brought in for existing equipments, as this would 
involve scrapping the present stocks of ammunition and 
the present limbers and wagons. 

The only new field howitzer which has appeared is the 
American weapon, which is on the variable recoil system, 
described in THe EnGineER of 25th June, 1909. The 
valves of the buffer piston are controlled so as to give 
different lengths of recoil at low, medium and high eleva- 
tions. This affords a long recoil and steady carriage when 
the howitzer is fired point blank, while at high elevations 
the recoil is shortened to prevent the breech from strik- 
ing the ground. 


Mountain and Balloon Guns. 


No new mountain gun has been brought out. The 
Russians have adopted the Schneider-Danglis gun, 
successfully tried in Greece in 1908. This gun is weighted 
with a loose jacket to reduce the recoil, and is a 14.3-pr. 
with M.V. of 1235f8. The French have at last com- 
pleted the issue of the Ducrest mountain gun, which was 
introduced in 1906. This is a differential recoil gun, 
which 1s drawn back to the extreme recoil position before 
the first round and fired automatically during the run- 
up. It is hardly sufficiently powerful for modern 
requirements, being only a 10 pr. with M.V. 1075 f.s. 

No great progress has been made in balloon guns, as 
it still appears doubtful whether dirigible balloons will 
be used in war on any extensive scale in the immediate 
future, and makers have received no orders except for a 
few experimental guns. A 75 mm. balloon gun mounted 
on a motor car appeared at the French mancuvres, but 
this had only a traverse of 90 deg., and appeared far 
inferior to the Krupp high-velocity 12-pr.on transportable 
platform, which still holds its own as the standard 
weapon. Vickers, Sons and Maxim have a new gun for 
the armament of dirigibles; this is a 6-pr., with M.V. 
1125 f.s., on pivot mounting with differential recoil gear, 
weighing 450 lb. complete. 

The principal difficulty in the way of the development 
of the balloon gun is the provision of a fuse sufficiently 
sensitive to act upon the envelope. Messrs. Krupp have 
brought out three such fuses (British patents 11,617/09, 
23,296/09, and 19,399/10). In these fuses the percussion 
action is exerted by a previously compressed spring, which 
is released on impact. The contact pin or trigger is 
locked by centrifugal bolts, which act in succession, so 
that it is not freed till the shell has travelled some dis- 
tance from the muzzle. Thenceforward the contact pin 
is held in position against the air resistance by friction, 
which is not due to the close fit of the parts, but to the 
pressure against it of the segment-shaped centrifugal 
bolts. The friction can thus be definitely graduated so 
as just to hold the contact pin against the air resistance. 
One of these fuses has three triggers formed like the 
whiskers of a fish torpedo and connected by a serrated 
ring, which increases the resistance to penetration of the 
balloon envelope. 


Ammunition. 

The development of the universal artillery projectile is 
progressing slowly. The Ehrhardt universal shell has a 
separate head which forms a small high-explosive shell, 
while the bullets of the shrapnel portion are packed in 
trinitrotoluol, intended to explode only when detonated 
by the percussion fuse on impact. The Krupp universal 
shell—1910—is much the same as the Ehrhardt in 
principle; but the burster among the bullets consists 
of three layers of different grades of high explosive, 
which are said to render its action more certain. 

For ordinary high-explosive shell Schneiders have 
brought out a safety fulminate fuse containing no less 
than 55 grains of fulminate, consolidated by heavy 
pressure. The fulminate is kept cool by a freezing mix- 
ture while being pressed. The compressed fulminate is 
as hard as marble, and is claimed to be absolutely safe. 

Heavy projectiles for coast defence and siege guns are 
now mostly made of “electric” steel, smelted in the 
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Girod electric furnace. Messrs. Krupp have installed 
five 15-ton furnaces of this type. The Girod process gives 
homogeneous metal of definite composition, remarkably 
free from blow-holes. Shell of 6in. calibre and upwards 
are now fitted with long pointed caps, intended to reduce 
the air resistance and increase the striking velocity, on 
the same principle as the pointed rifle bullet. 


Machine Guns and Small Arms. 


Great activity has been manifest in the manufacture 
of machine guns, but no new pattern has appeared. The 
two existing types are the Maxim, with recoiling barrel, 
and the Hotchkiss, in which the mechanism is actuated 
by a small portion of the gases admitted to a power- 
cylinder at each shot. All others are modifications of one 
or the other of these types. Numerous forms of radiator 
have been devised to keep the barrel cool in place of the 
inconvenient water-jacket. The improvements have been 
in the direction of providing air passages in the radiators, 
through which a natural or forced circulation of air is 
maintained. In other types attempts have been made to 
combine radiation and water cooling. But a fully satis- 
factory barrel cooler has yet to be invented. The 
Austrians have adopted nickel-plated cartridges coated 
with graphite for their machine gun ; these feed smoothly 
and are not liable to jam. 

There are no novelties in small-arms worth recording. 
The French are experimenting with various patterns of 
automatic rifle with a view to re-armament. The specifi- 
cation issued by the French Government was given in 
THe Enerverr of March 25th, 1910. The Germans are 
considering the question of increasing the weight of their 
pointed bullet from 10 grammes to 11 grammes, in order 
to obtain more accurate shooting at medium ranges. The 
Mexicans have converted their magazine rifle to the 
automatic system, and the Swiss have re-armed with a 
new 2.95in. magazine ritle, firing a pointed bullet of 175 
grains with M.V. 2707 f.s. . 


Field Wireless Telegraphy. 


In field wireless telegraphy, experiments are being 
mude with the object of Ricans the waves, so that they 
can be preveiited from reaching the enemy. The Bellini- 
Tosi system of directive wireless has been satisfactorily 
tried in America. It consists of two partly-closed tri- 
angular antenne in vertical planes at right angles to each 
other, having at the intersection of their horizontal bases 
a radio-goniometer, which consists of two fixed coils and 
a third coil which can be pointed in any direction. This 
apparatus was found to be capable of directing signals 
with great accuracy. It has also the advantage of 
eliminating earth-currents; but the signals are enfeebled 
by the use of the radio-goniometer, and the effective 
range is only one-fourth of the normal for the same height 
of mast. However, it appears that there will be no 
practical difficulty in carrying a mast sufficiently high to 
give a fifty-mile radius of action, which is sufficient for 
ordinary military purposes. 


Fortifications. 


Land fortifications have been pushed on in most 
countries on the Continent, especially in Italy and 
Belgium. The Cockerill armoured turrets employed in 
the Antwerp defences have been described in THE 
ENGINEER of July 29th, 1910. The fortifications at the 
mouths of the Panama Canal have been commenced, but 
will not be completed till the Canal is opened in 1915. 
The armament is to include ten 14in. guns, twenty-eight 
new 12in. howitzers, and a number of 6in. and smaller 
calibres. The 12in. howitzer is a formidable weapon, 
firing a 700 |b. shell, with a range of nearly 10 miles. 

From a business point of view, trade in land arma- 
ments has been unusually dull during 1910, with the sole 
exception of machine guns, and there is no present 
prospect of improvement. The money available for 
war material is being spent on naval armaments. 


HARBOURS AND WATERWAYS, 1910. 





THE past year has not been marked by any notable 
event in the way of river, harbour or dock improvement, 
but progress has been made in some of the large docks 
now nearing completion. 


Port of London. 


The first annual report of the new port authority has 
recently been issued, and from it we learn that the 
change in management has not affected the prosperity 
of the port, the total tonnage of vessels, including those 
coastwise, entering the Thames being 35,351,789 tons, 
an increase of 1,383,200 tons over that of the previous 
year. The shipping that entered and left the port and 
paid dues during the year was 28,579,468 tons, of which 
about one-third entered the docks. But if the change 
in the management has not adversely affected the port, 
it does not appear altogether to have answered the ex- 
pectations of those who clamoured for it. Complaints 
are still being made as to the want of adequate dry- 
dock accommodation, and of other facilities for loading 
and discharging cargoes; also as to the depth of water 
in the channel, but more especially as to the new 
charges that have been adopted. The authority ‘is, 
however, proceeding with the works for deepening the 
channel of the Thames on the lines commenced by the 
Conservancy and as laid down by the Royal Commis- 
sion. The Engineer of the Port Authority has reported 
that over three-quarters of a million of money will be 
required to bring the docks up to a sufficient state of 
efficiency. This subject was dealt with in the article in 
THE ENGINEER on the Port of London on Noyember 18th 
last. 
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Liverpool. 


From the last report of the Conservancy it appears 
that the dredging of the bar of the Mersey is still being 
successfully carried on. There is now a dredged cut 700 
yards wide, in which there is 32ft. at L.W.S.T., as com. 
pared with 30ft. in 1909 and 28ft. in 1908. In the 
Queen’s channel 27ft. has been secured in the shoalest 
places, and 31ft. over the greater part. The sand 
dredger Leviathan is proving as fully effective as was 
anticipated. Out of 18} million of tons raised during 
the year by the five dredgers in use, over 12 million 
tons was due to the Leviathan. Since the commence- 
ment of the dredging of the bar and the Queen’s and 
Crosby channels 1524 million tons of sand have been 
removed. 

The revetment of Taylor’s Bank has been actively 
pushed on during the year, and the work is nearly com- 
pleted. The results so far are satisfactory. The quan- 
tity of stone required has been less than was antici- 
pated. 

It is reported that the Mersey Docks and Harbour 
Board intend, without delay, to proceed with the new 
dock for which Parliamentary powers were obtained four 
years ago. This dock is to be situated at the extreme 
north end of the dock estate, and will provide accommo- 
dation for the largest class of Ocean liners. It is to 
have a length of 1,020ft., with entrance 120ft. wide, the 
sill being laid 25ft. below the old dock sill; and is to be 


so constructed as to be available as a graving dock if | 


required. The floor is to be laid with concrete. and it 
is to be provided with entrance caisson and pumping 
machinery. The approach channel is to be 400ft. wide, 
dredged to a depth of 27ft. below old dock sill. The 
estimated cost of the work is half-a-million, and it is 
expected that the dock will be ready for use in three 
years. This dock is.only the first instalment of the 
complete scheme for which powers were obtained, the 
estimated cost of which is three and a-half millions. 


Southampton. 


Good progress has been made during the past year 
with the new sixteen-acre wet dock, which is intended 
for the accommodation of the largest liners engaged in 
the New York service. The length of this dock is 
1,700ft., width 400ft., with depth at L.W. of 40ft. 

During the year a tender was accepted by the Har- 
bour Boad from the Tilbury Construction and Dredging 
Company for deepening Southampton Water from 
Thorn Knowl to Fawley Beacon for £25,000. The 
highest tender, by a Dutch firm, amounted to nearly 
double this sum. 


Dover. 


The first instalment of the works for the improvement 
of the cross-Channel service which is being carried out 
by the Harbour Board and Railway Companies was com- 
pleted towards the end of the year. A site of over 11 
acres is being reclaimed next the shore on the east side 
of the inner end of the Admiralty Pier by the construc- 
tion of a sea wall. This is to be used as a site for the 
intended new Marine Station which is to be constructed 
by the railway companies. The part of the general 
scheme now completed and brought into use for 
the cross-Channel service consists of a landing-stage 
780ft. long, which has been added to the outer end of 
the Admiralty Pier. This has two low-water landings 
and accommodation for the Customs, Marine and Har- 
hour staff, and refreshment rooms. The cost of this 
work, which has been carried out by the Harbour Board, 
has been £50,000. The cost of the whole scheme is 
expected to reach £400,000. 


Ribble. 


The training works of the Ribble from Lytham to the 
sea, which are being carried out under the powers of an 
Act obtained in 1905, have been nearly brought to a con- 
clusion. The new channel was lighted, buoyed, and 
opened to navigation early in the year. This channel 
has been formed by the deposit of the clay and hard 
material, dredged from the upper part of the channel, on 
the sands, which gradually settled down and formed the 
two training walls. No stone facing has been used, the 
banks being formed entirely of the dredged material. 
This new straight channel takes the place of the tor- 
tuous one that has been in use for some years. The 
gap at the end of the old south training wall at 11 miles 
below Preston, which led into the Penfold channel, has 
been finally closed by the deposit of dredged material. 
The new channel is 600ft. wide. At the annual inspec- 
tion by the Harbour Commissioners the inspection boat 
was able to moor at low water at 13} miles below 
Preston at a spot where before the training walls were 
commenced there was a high sand bank, and 2} miles 
nearer to the sea than at the inspection of the previous 
year. The north training bank is now completed for 144 
miles below Preston, which is as far as the Act author- 
ises. The south wall extends to 13} miles, leaving 
about half-a-mile yet to be done. About 700,000 cubic 
yards of material have been dredged and deposited for 
the walls during the past year. The amount expended 
in forming these training walls has been £57,000, and 
seven-eighths of the work has now. been done, or about 
one-third the original amount estimated. Vessels now 
take half-an-hour less time to get to Preston from the 
sea than they did a year ago by the old course. The 
channel is expected to continue deepening and improv- 
ing for some time yet. 


Fleetwood. 


Exports and imports at the dock have increased con- 
siderably during the past year, and trade is improving 
to such an extent that increased warehouse accommoda- 
tion has become necessary. 

Owing to the rapid increase in the fishing trade at the 
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Wyre Dock, the annual tonnage handled having jp. 
creased in the last five years from 13} million tons to 
60 million tons; the Lancashire and Yorkshire Railway 
Company, which owns the dock. has accepted during 
the year a tender for the construction of a new dock 14 
acres in extent, with quays and sheds 990ft. long and 
7O0ft. wide; also for a new timber pond covering 15 
acres, an ice factory capable of an output of 800 tons yg 
week, and coal staging 820ft. long. The whole of the 
fish sheds and staging are being constructed of ferry 
concrete, 


River Dee. 


The Commissioners of the River Dee have had under 
consideration the desirability of improving the navigable 
condition of this river, and have had submitted to them 
a scheme of dredging and training the channel between 
Connagh’s Quay and Chester, with other improvements 
in the lower reaches, so as to obtain 20ft. at H.W. at 
Chester, the estimated cost for the work proposed being 
£400,000. The Commissioners have come to the con. 
clusion that with the amount of trade now existing, or 
likely to come, the outlay of such a large sum os this 
would not be warranted. 


The Humber. 


The works for the construction of the Immingham 
Dock at the mouth of the Humber have been actively 
carried on during the twelve months, and it is con. 
fidently expected that this dock will be opened in the 
coming year. In the meantime the western entrance 
jetty is being used for the shipment of coal by means 
of hoisting machinery recently erected. The whole of 
the dock area has been excavated, the difficulties en- 
countered with the foundations for the entrance have 
been overcome, and the lock gates are being placed in 
position. 

At the new Joint Dock which is being constructed for 
the North Eastern and Hull and Barnsley Railway Com- 
panies, the western embankment, enclosing 600 acres of 
the foreshore of the river, has been completed, and 
nearly the whole of the eastern embankment is finished. 
The embankments vary in width from 40ft. at the base 
to 8ft. at the top, and consist principally of chalk 
brought from quarries in the upper part of the Humber; 
the height from the foundation level is about 50m. 
Practically the whole of the excavation and walls for 
the dock are completed, the depth of the walls in places 
reaching 52ft. The water area of the dock now in hand 
is 32 acres, with a depth of 38ft. H.W.S.T.  Consider- 
able difficulty was encountered in the construction of the 
entrance lock owing to the existence of water-bearing 
gravel, which had to be cut through. To overcome this 
the whole of the lock area is encased with steel sheeting 
piles, which have been driven to a depth of 47ft. below 
the dock bottom, forming a water-tight steel-tank. 

At the North Eastern Docks the Railway Company 
has been improving the coal shipping facilities by erect- 
ing plant capable of shipping 10,000 tons a day. At the 
Victoria Dock « patent hopper and coaling belt, specially 
designed for tipping end-door waggons from either end 
or from the bottom, has been fixed. From the hopper 
the coal is discharged upon a band, 3}ft. wide, running 
along the jetty parallel with the vessel to be loaded. 
This carries the coal to an elevation of 39ft. above the 
water level on to a cross belt, which delivers it into the 
hold of the vessel. The arrangement is capable, under 
average working conditions, and with trucks of 10 tons 
capacity, of shipping coal at the rate of 600 tons an 
hour. 

The River Side Quay: at Hull, which the North 
Eastern Company obtained power to construct in 1905, 
and which was partially opened for traffic in 1907, has 
been completed. The river bed has been dredged in front 
to a depth sufficient to give 16ft. at L.W., the maximum 
width of the dredged area extending to 600ft. The 
quantity of clay and sand dredged amounted to upwards 
of 2,000,000 tons. Steamers carrying passengers to and 
from the Continent, and also fruit and perishable goods, 
are landed at the pier, which is in direct railway com- 
munication with all parts of the country. An illustrated 
article with full descriptions of the work were given in 
Tue Enorneer of July Ist. 


Lowestoft. 


Increased facilities for the entrance to this fishing 
harbour have been carried® out by the Great Eastern 
Railway Company. These include the widening of the 
harbour entrance by 50ft., and the removal of the north 
pier head seawards. It is expected that the completion 
of the work will occupy two years. For the protection 
of the esplanade wall the Corporation have erected a 
heavy timber revetment to hold up the beach; and for 
the protection of the gasworks buildings and Corporation 
plots a sea wall 1,800ft. long; also six groynes have been 
erected on the north beach at a cost of over £9,000. 


Ipswich. 


The dredging and deepening of the channel from thie 
sea to the dock, which has been going on for the last 
ten years, has been further continued, and the second 
stage of the intended improvement works has been 
reached, providing a depth of 24}ft. at H.W.N.T. It is 
intended to deepen the channel another 3ft. or 4it. 
A wider, deeper, and longer entrance to the dock has 
also been decided on. Deep-water berths in the channel 
have been provided where large vessels can lie afloat 
until they have been lightened sufficiently to enter the 
dock. An expenditure of £100,000 in improvements 1s 
contemplated. 


The Tees. 


The dredging and deepening of this river between 
Stockton and the sea has been continued during the 
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past year. The material raised consists to great extent 
of large boulders, some of which weigh as much as 2} 
tons, and also of the roots and trunks of trees. A large 
quantity of slag has been used in the training walls on 
hoth sides of the river and several 60-ton wave breakers 
have beerf deposited for the protection of the South Gare 
preakwater. One effect of the works that have been 
carried out for the improvement of the river is to cause 
the time of high and low water to be practically simul- 
{aneous at the entrance from the sea and at Middles- 
horough and Stockton, when there are no land freshets. 


The Tyne. 


The first portion of the scheme of quay improvement 
and extension sanctioned by the Act obtained by the 
Corporation of Newcastle in 1904, which has been in 
progress for the last four years, has been brought to a 
conclusion. This consists of the rebuilding of the old 
quay wall opposite the Milk Market, and continuing it 
for a length of 2,600ft. At the East End of the quay a 
conerete retaining wall has been built, and the quay 
widened to 82ft. At the eastern side of the Ouseburn 
two new berths have been constructed 360ft. and 120ft. 
respectively in length. The river bed in the front of 
the quays has been dredged so as to give adepth of 20ft. 
at L.W.S.T. The new quays are built on concrete 
well monolith foundation, sunk to 33 below L.W.S.T. 
The quays have a width of 140ft., with roadway and 
double line of railway track, and are provided with shed- 
ding 240ft. long and 70ft. wide. The work now com- 
pleted is only a part of that sanctioned by the Act of 
1901, which authorised an expenditure of about half-a- 
million. 


The Clyde 


During the past year the works that have been in hand 
for some time for improving the accommodation for 
shipping at Yorkhill have been brought to completion. 
The new quays extend to a length of 1,148 yards, with 
a L.W. depth of 28ft., and at H.W.S.T. 40ft. Exten- 
sive shedding accommodation has also been provided, 
and direct railroad communication with the North 
British railway. The river has been widened here 60ft. 

Lower down the Channel, near the mouth of the 
Kelvin, Meadowside Quay has been extended a length 
of 1,611ft, with L.W. depth of 28ft. and H.W. 40ft. 
Extensive shedding has also been erected here, and the 
river channel widened to 450ft. A new granary is also 
to be erected, having a capacity of 31,000 tons, which 
will be in direct communcation with the Caledonian 
Railway. 

At Rothesay two electric transporters have been 
erected for the discharge of cargoes of iron ore; and on 
the north side of the basin additional coaling hoists have 
been installed. 

After much consideration, the Clyde Trust has de- 
cided, after consu!tation with the Admiralty, to proceed 
with the construction of a graving dock on their land at 
Renfrew, which will be capable of taking the largest 
battleship now being built. This dock is to have a 
length on the floor of 1,020ft., and inside width of 110ft. 
The Trust has also decided to continue the dredging and 
deepening of the channel from Yorkhill to Port Glasgow 
to meet the requirements of modern steamers. The 
depth at L.W. is to be increased from 23ft. to 244ft. This 
will enable vessels drawing 31ft. to leave the harbour 
two hours before H.W. 

The transactions of the Trust during the past year 
were described by the Chairman at the annual meeting 
as having almost reached high-water mark, the year’s 
revenue having been exceeded on only one previous occa- 
sion. 


Methil. 


The great development of the coalfields in Fifeshire 
has led to this port becoming one of the most important 
coal shipping places in the Firth of Forth. The first 
docks was erected at Methil in 1887, and at present the 
dock area extends over 11} acres. The North British 
Railway, which owns the existing docks, has recently 
reclaimed 135 acres of foreshore lying between high and 
low-water mark, and on this a new dock 11} acres in 
area, having 32ft. of water at S.T. and 27ft. H.W.N.T., 
is to be constructed. In all, about three-quarters of a 
million are to be expended on these works and accommo- 
dation for coal shipping. The reclamation sea wall, 
which was commenced two and -ahalf years ago, about 
a mile long, has caused more than ordinary trouble 
in its construction, but has been completed during 
the past year. It varies in height from 30ft. to 60ft., 
and from 35ft. to 45ft. at the base. A new channel to 
the docks, a quarter of a mile long and 80ft. wide, is also 
being made. It is expected that it will occupy at least 
another year to complete the dock.works. 


Belfast. 


Works have been in operation here for improving the 
channel of the river, and providng more accommodation 
for the launching of large vessels. These include the 
removal.of West Twin island at the entrance to the port 
for the purpose of forming a turning basin to accommo- 
date vessels up to 950ft. in length, the estimated cost of 
the work being £10,000. The navigable bottom width 
of the river is also to be increased from 320ft. to 400ft., 
and deepened so as to give 82ft. H.W.S.T. The 
dredged material is to be used in forming an embank- 
ment and reclaiming 72 acres of foreshore. 

The works of the new large graving dock, which have 
been under construction for the past seven years, were 
completed towards the end of the year. The total avail- 
able length of this dock is 886}ft., with width of en- 
trance 96ft. and depth in centre of 87ft, below the level 





of H.W.S.T. -The thickness of the floor is 17}ft., and 
of the side walls 183ft. The pumping installation con- 
sists of engines of 3,000 horse-power, capable of empty- 
ing the dock in one and a-half hours. 


Canals. 


So far there has not been any practical result from 
the Report of the Royal Commission on Canals issued at 
the end of last year. 

The project for a ship canal between the Tyne and the 
Solway was brought forward at a meeting of the North- 
East Coast Engineers and Shipbuilders, at Newcastle-on- 
Tyne, last spring, and a scheme was discussed as an 
alternative route to that previously known as the Forth 
and Clyde Canal. It was contended that, even if it was 
not as good a scheme as the other, at any rate it would 
be of much greater advantage to the interests of the 
Tyne. It was claimed that this proposed canal would 
shorten the distance for navigation between the East 
and West coasts by 345 miles. It was also contended 
that this Tyne scheme, if carried out on the lines pro- 
posed, would accommodate the largest ships afloat. It 
was to have a uniform water-level throughout, with 
locks at each end. The length between the locks would 
be 66 miles, the proposed depth 33ft., and bottom width 
148ft. The locks were to be 1,000ft. in length by 110ft. 
in width. The estimated cost was £56,000,000. A 
serious defect in this scheme is that it would involve a 
tunnel nine and a-half miles long. 


Canada. 


The Dominion Government are not sparing in their 
outlay to make Montreal the principal export port for 
grain for the colony, and also from many parts of 
America. The United States route by the Erie Canal is 
at present the greatest competitor in the handling of 
grain cargoes, but with the works now in progress and 
proposed, including the widening and deepening of the 
Welland Canal and the other canals along the Upper 
Saint Lawrence, large boats will be able to carry grain 
from Fort William to Montreal without breaking bulk. 
With the building of the Georgian Bay Canal, which is 
to be carried out as soon as the state of the Dominion 
finances will allow, Canada will be in a positon to defy 
competition, and be able to export not only all her own 
grain, but also much of that gown in the Western 
States. The Saint Lawrence has already been dredged 
so as to afford 30ft. from Montreal to the sea, and 
vessels of 1,200 tons now navigate to this port with 
safety. The dredging is to be continued so as to in- 
crease this depth to 35ft., making the channel available 
for the largest vessel afloat. The Government also pro- 
pose to expend about two and a-half millions of pounds 
in constructing new piers, and a grain elevator having 
a capacity of 2,000,000 bushels; also dry docks and other 
improvements to bring the port of Montreal up to date. 


Cape Cod Canal. 


This enterprise, which has been before the public for 
several years, the incorporation of the Company dating 
from 1899, has at last matured, and in June last the 
work of construction was commenced. This canal will 
run from Buzzard Bay to Barnstaple Bay, a length 
of eight miles, shortening the distance between New 
York and Boston by 63 miles and avoiding the 
passage round a stormy and dangerous coast, where 
wrecks are very frequent. The amount of tonnage now 
passing round Cape Cod amounts to 25,000,000 tons 
annually. The difference in the tidal elevation at the 
two ends is from 4ft. to 5ft., the tide rising at the 
Barnstaple end 9ft. and at the other end 4}ft., the 
tidal periods being three hours apart. The depth at low 
water in the canal is to be 25ft., the bottom width 
100ft., and it is to have three passing places. 


Antwerp. 
e 


The scheme, which has been under consideration for 
the last two or three years by a special Commission for 
making a new channel for the Scheldt across the bend 
below Antwerp is reported to be abandoned in favour of 
improving the river quays and the construction of deep- 
water docks. 


Kiel Canal. 


The widening of the Kiel Canal so as to allow of the 
passage of the largest warships has been actively pro- 
ceeded with, 4,000 men being employed on the work. 
It has been decided to accelerate still further the pro- 
gress of the work. The width of the canal is being 
doubled and the waterway deepened, and the locks ex- 
tended to a length of 1,090ft. The estimated cost of 
the works is over £11,000,000. 


Paris. 


An article on waterways would not be complete with- 
out some refrence to the overflow of the Seine last 
winter and the flooding of part of Paris, the water find- 
ing its way into the underground railways, and gener- 
ally disorganising railway communication. The cause of 
this abnormal overflow does not appear to have been 
very clearly accounted for. The whole subject is under 
the consideration of a strong Commission of experts, who 
have been instructed to report as to the cause of the 
flooding and the remedy to prevent similar occurrences ; 
several schemes have already been submitted, but so far 
no large works have been begun. For a short time it 
was feared that a repetition of this flooding was again 
to take place this winter, but fortunately the flood 
passed away without doing any serious damage. 





ELECTRICAL ENGINEERING IN 1910. 





THe past year has been better than the year 1909 
for electrical engineering business in so far as volume is 
concerned, but profits are still surprisingly small and cut 
rates seem to rule the market. In many cases figures have 
been quoted by firms below the actual costs of produc- 
tion. We trust that this absurd competition may cease 
during the present year. 


Electricity Supply Stations. 


The generating plant in public supply stations is being 
increased constantly. At Greenock new works have just 
been completed, and current is generated on the three- 
phase high-tension system for power at 3300 volts, 
50 periods. 

The South Metropolitan Electric Power and Light 
Company has recently constructed a new high-pressure 
transmission installation. A new generating station was 
built to contain eventually plant aggregating 32,000 kilo- 
watts, and three-phase three-core lead covered cables 
were laid thence to Catford, each capable of transmitting 
1500 kilowatts at 10,000 volts; there are step-up trans- 
formers at the generating station, and step-down trans- 
formers at Catford. All the new plant will be of thé 
10,000-volt type, so as to be of use if in the future the 
present generating stations throughout London are 
coupled together. 

At the Dickinson-street Electricity Works in Man- 
chester a Tudor secondary battery has been installed. 
This is of very large size, and will supply 15,000 ampéres 
for 5 minutes. It has a storage capacity of 16,500 
ampére hours on the 10-hour rate, and 8400 ampére 
hours on the 1-hour rate. The total weight of the 210 
cells is 700 tons, and each cell measures 6ft. 1}in. long 
by 2ft. 24in. wide by 3ft. 44in. deep. 

The small station at Saltburn was at first driven by a 
suction gas plant, but the costs were so high that steam 
plant was installed instead, and this proved more satis- 
factory, but has now been superseded by Diesel oil 
engines. The costs per unit generated are stated to be 
0.5d., while that for steam was 0.6d. The guarantee of 
the Diesel Company was 0.685 |b. of oil per unit generated, 
and the actual cost of oil was 0.172d. per unit. 

The General Post-office Department has built a new 
station near Blackfriars Bridge to supply three-phase 
current at 6600 volts and 50 periods to sub-stations. It 
now contains 2500 kilowatts of generating plant, with 
room for extension. 

Very high voltages are now being used for the trans- 
mission of energy. The Spanish Hydraulic Company 
has recently opened an important supply station at 
Molinar, on the Jucar River, from which some 30,000 
horse-power is to be transmitted at 66,000 to 70,000 volts 
to Madrid, 153 miles away, and also to Valencia, Carta- 
gena, and Alcoy. 

The Ontario Government, through its agent, the 
Hydro-electric Power Commission, agrees to supply 
energy to the boundary of each municipality at a pressure 
of 13,200 volts, and each municipality is then responsible 
for the distribution to the consumers. The power is 
generated at the Niagara Falls by the Ontario Power 
Company up to 60,000 horse-power ; the plant installed 
is now of 80,000 horse-power, but it will eventually reach 
220,000 horse-power. A transforming station is being 
erected to transform up from 12,000 volts to 110,000 volts 
for transmission of power to the towns in the south-west 
of Ontario. About 290 miles of overhead lines are now 
being fixed, including a double transmission line from 
Niagara Falls to Dundas and a single line from Dundas to 
Berlin. These were tested at 165,000 volts, and found 
quite satisfactory. They will be used for a pressure of 
110,000 volts in ordinary work. 


Railways. 


The success of the South London Elevated Railway 
of the London, Brighton and South Coast has induced 
the directors to electrify the Victoria-Crystal Palace- 
London Bridge line, and it is expected that the electric 
trains will be running not later than next June. This, we 
believe, will be followed by the electrification of the line 
to Croydon. The electrical working of the Mersey 
Railway has produced the best possible results. While 
the line was worked by steam the receipts were low, and 
after the electric tramways were started in Birkenhead 
the revenue decreased until it was only £29,470 for the 
half-year, while for the half-year ended 31st December, 
1909, it was £54,363; the number of passengers carried, 
which had sunk to 3.25 millions, had by the latter date 
risen to 7.2 millions. Electricity has aes been largely 
introduced for the driving of the machinery in railway 
workshops. In India the E. I. Railway has its central 
shops at Jamalpur; these are now quite up to date with 
electrical equipment. The O. R. Railway and the North- 
Western line have also followed the same course. In the 
Argentine Republic the workshops of the Central Argentine 
Railway, at Rosario, have been electrified; about 
3500 men are employed, and an electric generating station 
has been put down containing four Babcock-Wilcox 
boilers, each capable of evaporating 20,000 lb. of water per 
hour, and three 500-kilowatt and one 200-kilowatt 
Belliss- Westinghouse sets. 


Tramways. 


The system of electric tramways controlled by the 
London County Council is by far the largest in this 
country, and during the past year further portions of the 
undertaking, both on the north and south sides of the 
Thames, have been electrified, about 22 miles of single 
track in all having been constructed or reconstructed. Of 
this about 13 miles single track have been laid on the 
conduit system and 9 miles single track on the overhead 
trolley system, 
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The Lancashire Electric Power Company, Limited, 
made an agreement with the Corporation of Rawtenstall 
for the supply of electricity in bulk, but this was after- 
wardg abandoned, and the Corporation made an agree- 
ment with the Rossendale Valley Tramways Company to 
purchase its line, and it has now put down a central 
station for the supply of lighting, and also power and 
tramways. 

Railless electric traction seems to make very little pro- 
gress in this country, but has found favour on the 
Continent. A service was recently opened between 
Pirano and Pontorosa, on the Adriatic, along a narrow 
coast road 3} miles long, with two overhead wires and 
450 volts pressure. The maximum speed is 9} miles per 
hour, and each omnibus is fitted with a 15 horse-power 
motor, and carries 20 passengers. 

Last year an arbitration case was heard about the 
Wemyss Tramway Company, and it was agreed that the 
decision should apply to 60 or 70 tramways. The award 
was favourable to the Postmaster-General, who is there- 
fore now able to require the Tramway Company to pay 
not only for guard wires, but also for special fuses and 
heat coils upon the Post-office instruments. 


Omnibuses. 


The Daimler Company has recently placed on the road 
a type of omnibus known as the Daimler K.P.L. It is 
provided with two generating sets, each comprising a 
12 horse-power four-cylinder Knight-Daimler engine, 
coupled direct to a dynamo-motor with a normal rating 
of 3 kilowatts. There is a floating buffer battery under 
the driver's seat consisting of 24 Tudor type cells. It 
will be of much interest to watch the results obtained by 
this combination. Petrol-electric omnibuses of the Stevens 
type are now being used in India, at The Hague, and 
for certain military purposes. - 


Workshops. 


Considerable progress has been made with the electrifi- 
cation of workshops and industrial concerns, and this has 
been specially marked in the Tyne district. Messrs. 
Smith’s Docks at North Shields now obtain all the 
necessary energy from the Tynemouth Corporation 
Electricity Department, the mains of which are fed from 
the transforming station, which receives three-phase high- 
tension current in bu'k from the Newcastle-upon-Tyne 
Electric Supply Company. Messrs. Smith also possess 
three dry docks at Middlesbrough, at which all the work 
is done by electricity, the power being obtained from the 
Cleveland and Durham Electric Supply Company. 

Messrs. Cainmell, Laird and Co.’s Tranmere works now 
contain three 2000 horse-power gas producers, using 
Lancashire gas slacks at 10s. 6d. per ton. The average 
cost per unit is 0.32d., with a consumption o* 45,000 
units per week. The power station contains three units 
of 140 kilowatts, two of 250 kilowatts, two 260 horse- 
power air compressors, and two 80 horse-power hydraulic 
sets. 

At Newport, near Middlesbrough, in Sir B. Samuelson’s 
ironworks, a waste heat electric generating station has 
been installed. The exhaust steam from the blast furnace 
blowing engines is superheated, and then used in exhaust 
steam turbines driving alternators,.which: are coupled to 
the electric mains of the Cleveland and Durham Electric 
Suppiy Company. The latest addition is two sets of 
1250 kilowatts three-phase alternators, generating at 
6000 to 6600 volts and 40 periods, and running at 2400 
revolutions per minute, the guaranteed steam consump- 
tion being 27 1b. per kilowatt hour, with steam at atmo- 
spheric pressure superheated 50 deg. Fah., and exhaust- 
ing into a vacuum of 28.8in., with the barometer at 30in. 

The Manchester Corporation now supplies a large 
number of important works with electric current for 
power purposes. 

The Manchester Dyers, Limited, take all their power 
from the corporation mains at 6600 volts three-phase, 
50 periods, and transform it down to 220 volts direct 
current. Messrs. Hans Renold also take current in the 
same way, and transform to 400 volts for power, and 
230 volts for lighting. AJl the drives are effected by 
chains, and the firm has clearly proved that the loss in 
transmission is much less than where belts are used. 

Printing works are now very largely worked by elec- 
tricity ; those of Edward Lloyd, Limited, contain about 
150 motors of powers ranging from } horse-power to 160 
horse-power and aggregating 2500 horse-power, all sup- 
plied from the mains of the City of London Electric 
Supply Company at 420 volts. Very elaborate con- 
trolling mechanism is in use for allowing the machines to 
be inched round while preparing for work. Each Hoe 
machine is driven by a motor of 120 horse-power running 
at 650 revolutions per minute and weighing only 30 cwt. 
These were built by Thomas Parker, Limited. 

In composing rooms the Westinghouse ‘“ Cooper- 
Hewitt mercury lamp has found considerable favour. 
‘he current consumption is only 0.38 watts per candle- 
power, while the light is soft and restful ; the 500 candle- 
power lamp has a tube 18in. to 22in. long for 50 to 60 
volts, while the 1000 candle-power lamp has a tube 42in. 
to 44in. long for 100 to 120 volts. These are used in the 
works of the Newcastle Chronicle, the Manchester 
Guardian, the London Daily Chronicle, &e. 


Textile Mills. 


The electrification of textile mills has made consider- 
able progress, and it is possible to make comparisons 
between the results obtained by the use of belt-driven 
shafting and several different systems of electric driving. 

The Bannerman Mill Company’s Brunswick mill, 
Manchester, a very old-established concern, now takes 
current from the Electricity Department of the city of 
Manchester. The mill contains both mule and ring 
spinning spindles, and is rated as equal to 100,000 mule 
spindles. It was originally driven by two steam engines, 


developing together 1600 horse-power, and now by three- 
phase induction motors with 400-415 volts and 50 periods, 





the current being supplied at 6500 volts and transformed 
down. The total output of the motors is 1639 brake 
horse-power. The management state definitely that they 
are obtaining from the same machinery a larger produc- 
tion and an improved quality of yarn. Several large mills 
of the Bolton Fine Spinners’ Combine have been elec- 
trified, and at Radcliffe the largest mill is obtaining power 
from the Lancashire Power Company. 

Messrs. Rhodes’ mills at Hollingworth had its original 
steam plant overhauled in recent years, four obsolete 
engines and nine low-pressure boilers being removed and 
replaced by two high-class vertical triple-expansion 
engines of 825 horse-power and 1340 horse-power, with 
superheated steam at 2001]b. pressure. The fluctuations 
in speed of distant shafting were, however, still 10 per 
cent. to 15 per cent., and now electrical power has been 
substituted for driving the distant parts. 

Tests were recently made in a small German jute 
weaving shed worked by electricity, and it was proved 
that the looms now give 15 per cent. to 20 per cent. 
greater output than when driven by shafting and 
belting, and the coal bill has been reduced. 

Tests have been made at a new mill recently built 
at Gladbach, in Germany, where a single electric motor 
is used to drive each machine, whereas in Lancashire 
and Yorkshire it is usual to drive groups of machines 
by a single motor. Three-phase alternating motors of 
the totally enclosed Schorch type were used, the one 
horse-power size giving an average efliciency of 86 
per cent. between the limits of 0.5 horse-power and 
1.2 horse-power. The mill had been in use about a year. 
The building structure was very much cheaper and 
lighter than the usual mill, the annual consumption of 
power are 65,000 kilowatt hours, and the spinning and 
weaving were done more cheaply than elsewhere. 


Electrical Smelting. 


Electrical smelting of iron ore is making headway. 
An experimental furnace was put down at Tinnfos, in 
Norway, and 60 tons of the pig iron produced was sent 
to foreign steel works and found satisfactory. A large 
furnace will now be constructed and supplied with energy 
from a waterfall of 15,000 horse-power, and it is hoped 
to produce about 50,000 tons per annum, which will be 
converted into steel by the electrical process also. The 
experimental furnace at Domnarfvet has been pulled 
down and a new one to consume 4000 horse-power is in 
course of erection, this being the first of a set of ten 
furnaces, from which 160,000 tons of pig iron will be pro- 
duced annually. 


Wireless Telegraphy. 


Wireless telegraphy has made considerabie advances. 
The Marconi Wireless Telegraph Company state that Mr. 
Marconi, while at Buenos Aires, received wireless telegrams 
from the Marconi station at Clifden, Ireland, and also 
from Glace Bay, NovaScotia. These were cases of direct 
transmission, over some 6000 miles. The European 
station at Coltano, in Italy, is now practically com- 
plete. Experiments have taken place on the Continent 
with apparatus on the Zeppelin airship, and it is said that 
communication was effected up to 372 miles distance, 
with only 700 watts of energy. The German Colonial 
Company of Berlin consider that a system of wireless 
telegraphy can be instituted between Nauen, near Berlin, 
and the German Cameroons Colony, 3410 miles apart, 
provided that a station the size of that at Nauen be 
erected in the colony. The Zeppelin Airship Com- 
pany has carried out some experiments, using the 
new Telefunken singing spark system, and have re- 
ceived messages up to at least 32 miles from the 
Nauen station. The metallic frame of the airship 
is found advantageous. A station has been erected 
in the Crystal Palace grounds based upon Mr. Shar- 
man’s patents. The received signals are of a 
musical character, and the sparking apparatus is com- 
paratively silent. The first Marconi station on the South 
African coast has recently been established on the Bluff 
at Durban. It is a 3-kilowatt station, with a guaranteed 
minimum range of 250 miles, but under very favourable 
conditions communication was effected at a distante of 
1050 miles. It has even been installed in three of the 
Cuxhaven steam fishing trawlers, and has enabled these 
vessels to communicate with the German ports. Experi- 
ments have been made to obtain wireless communication 
with submarines. Messages have been received by sub- 
marines, but as yet not transmitted from them. 


Telegraphy and Telephony. 


It is claimed by the promoters that the Knudsen 
express system of telegraphy will effect 75 per cent. 
reduction in the time required to transmit messages by 
cable. Only one impulse is required for each letter, the 
identity of the letter being established by the distance of 
each dot on a recording tape from the preceding dot. 

Municipal telephone installations seem doomed in this 
country. The General Post-office some time ago took 
over the Glasgow municipal system, and have reinstated 
the work. All the apparatus both for the exchange and 
for the subscribers was manufactured by the Peel-Conner 
Telephone Works, Limited, of Salford, and there are now 
500,000 spring jacks installed at the exchange. 


Lamps. 

Improvements in the construction of metallic fila- 
ment lamps have been made, and it is now possi- 
ble to obtain them for use with pressures up to 260 
volts, and so avoid the employment of transformers. 
Siemens Brothers have brought out a tantalum focussing 
lamp for 100 to 130-volt circuits in the 25 candle-power 
size, and this distributes the light very evenly. A short 
flame arc lamp has been produced in which the carbons are 
placed horizontally, usually with two pairs burning in 
series and placed in opposite directions and fitted in a 
globe 20in. diameter and 12in. deep. These can be used 





upon a supply of 110 volts, and give a hemispherical 
candle-power of 4600 Hefner candle-power. Tests showed 
that with 9.95 ampéres and 94.5 volts the consumption of 
energy was 0.204 watts per Hefner candle-power. 


Agriculture. 


The application of electricity to agriculture is as yet in 
an experimental stage. Mr. Lionel Lodge states that 
the application of Sir Oliver Lodge’s system to growine 
crops in average soil has increased the yield by 30 per 
cent. The cost of the application to 30 acres of straw 
berries was £300, and the profit realised was £129 for the 
year in excess of the normal profit on similar crops not 
so treated. In Germany all the farms, over 100 in 
number, owned by the Kaiser, are worked by electricity. 
In the United States 15 electrically-equipped farms are 
supplied within the short distance of six miles from one 
system. At Turin three-phase current was used, and a 
25 horse power transformer installed, and with one 
three-furrow plough one acre of land was ploughed 10in, 
deep in four hours. 


CHEMISTRY IN 1910. 





THE most remarkable chemical achievement in 1910 
was the isolation of the metal radium. Compound: 
containing this element are so difficult to procure in even 
small quantity, and their behaviour is so completely con 
trolled by its overmastering nature, that hitherto investi 
gators have been content to use salts of radium in their 
researches without imperilling the precious substance in 
an endeavour to extract from it the still more precious 
metal. 

Madame Curie, still the leader and the pioneer in the 
chemistry of radium and its congeners, decided to take 
the bold step to procure, if possible, the wonderful stuff 
instead of resting content with that stuff united to some 
humdrum mate like bromine. It is pleasant to know 
that, in spite of the subversion of some of our chemical 
beliefs by the misdemeanours of radium, those principles 
which have been wrought out with a labour scarcely to 
be over-estimated, and an insight as full as can be reached 
by human thought, have stood firm, and working with 
precision have sufficed to isolate the rebel. Except for 
the delicacy of operation made necessary by the small 
quantity of material handled, there was not one step in 
Madame Curie’s procedure which would not have been 
adopted as a matter of course by any competent chemist, 
and the result would have been predicted and accom- 
plished with certainty. 

Briefly put, the method used was this:—The metal 
most similar chemically to radium is barium, and pre- 
liminary experiments were made with very small quanti- 
ties of a barium salt, not to learn how to isolate barium, 
but to learn how to obtain it when working under micro 
conditions. Using a mercury cathode and a platinum 
iridium anode, a solution containing a decigramme of radium 
chloride yielded a dilute amalgam of radium from which 
the mercury could be distilled. It appears that the 
mercury is rather loathe to go, and in order to expel it, the 
temperature has to be raised to 700 deg. Cent., at which 
point the radium itself begins to volatilise, but it was 
shown analytically that no mercury remained, and it is a 
just conclusion that the radium obtained approached purity. 
The quantity was, of course, too small for the determina- 
tion of many physical properties, but it may be taken 
that radium is a brilliant white metal fusing sharply at 
about 700 deg. Cent., which blackens on exposure to air, 
probably forming a nitride. It decomposes water easily 
and the hydroxide dissolves just as does barium hydroxide. 
Its radiating properties are those to be expected from a 
study of its salts. As a pleasing little irony, Madame 
Curie may be refused admission to the French Academy 
of Science because—the reader may be asked to guess, 
but as he is not likely to arrive at the right solution we 
will reveal it—because she is a woman. 

There has been a good deal of work of an interesting 
and useful kind carried out during the year, but hardly 
enough of any one kind of sufficient general interest to 
require elaborate classification, and without attempting 
that we shall endeavour to record those things which 
appear to have more than a strictly professional value. 

The fixation of nitrogen continues to attract attention, 
and the direct synthesis of ammonia from nitrogen and 
hydrogen has been effected by bringing these gases 
together at a pressure of 175 atmospheres at a high tem- 
perature in contact with uranium. The ammonia is 
extracted by feeezing, and the uncombined gases returned 
to the pressure vessel. The cost of the process is said to 
make it a potential competitor with existing methods, 
such as that for the production of cyanamide. The 
increasing use of metallic filament lamps has led 
to the study of the properties of those refractory 
metals essential for their success. Thus tungsten has 
been obtained, not in the brittle form, but as a 
ductile metal which can be drawn into wire less than 
ivosin. thick and having a tensile strength of 200 
to 300 tons per square inch, according to the fineness to 
which it has been drawn. By another method tungsten 
has been obtained fused and of moderate malleability ; 
its sp. gr is 18.72, its sp. ht. 0 0358, and its heat of com- 
bustion 1047 calories for 1 gramme of metal burnt. 
The interesting class of substances in a super-oxidised 
condition, such as the persulphates, received a recruit 
about 1897 in the form of the percarbonates. It is dis- 
quieting to hear that their authenticity has been attacked. 
It is alleged that they may be merely additive compounds, 
a condition barely respectable. But there is reason to 
believe that a percarbonate without a bar sinister has 
been prepared and its formula is precisely that 
of its bastard brother K.,C.0,. Silicon as an 
analogue to carbon has never been convincing. Its 
tetravalence and its power of forming so-called 
“ silicon organic compounds ” have led to an exaggerated 
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Fig. i—THE CONDORCET IN NEW DRY DOCK 


Both silicon and carbon are 
solid bodies most difficult to fuse or volatilise. Both form 
definite and saturated oxides, SiO. and CO.. But CO, is 
a gas and SiO, is a solid only slightly less volatile than 
silicon itself. The lately prepared compounds of silicon 
and nitrogen accentuate the difference. There are three 
of these, SiN, SizNs, and Si,N, All are solids with 
specific gravities ranging from 3.17 to 3.64. The typical 
compound of carbon and nitrogen is cyanogen, which is a 
gas having a density slightly less than that of air. It 
may be argued that its polymer is a solid, but where are 
C,N, and C,;N,? The nearest approach is a subnitride, 
C,No, which is really acetylene dicarboxylamide, from 
which water has been eliminated, and even that is so 
anxious for disunion as to be spontaneously inflammable 
in air at 130 deg. Cent. 

One of the congeners of radium, Polonium, has been 
obtained in a fairly concentrated state, as much as 
2 milligrammes having been prepared by working up some 
tons of uranium residues. It is conjectured that the 
ultimate degradation product is lead. Work on refrac- 
tory metals continues, and as in the case of tungsten, 
previously quoted, attempts have been made to prepare 
titanium and zirconium relatively pure. One specimen 
of titanium prepared from potassium titanofluoride had a 
specific gravity of 5.174, while one made from titanic 
chloride was lighter, specific gravity 4.50, and had a 
fusing point of 1800-1850 deg. Cent. The difficulty of 
preparing pure titanium is much enhanced by its affinity 
for nitrogen. Zirconium of 97 per cent. purity has a 
melting point of 2330-2380 deg. Cent. and a specific 
gravity of 6.39. Such data are in themselves fit only for 
a dictionary, but are worth noting here as a reminder that 
elements, the chemical properties of which have been 
known for many decades, are even now unknown isolated 
and pure. 

Fluorine preserves its independence by refusing to 
produce the analogue of chloroform, but monofiuo- 
methane CH;F has been obtained, and various: bromo- 
fluorides. Another interesting carbon compound is 
carbon monosulphide CS, which has been made by acting 
on thiocarbonyl chloride with nickel carbonyl. The sub- 
stance prepared is a brown solid—probably a polymer of 
CS itself, and is remarkably stable, in this respect 
resembling the monoxide CO, also an unsaturated com- 
pound. The solubility of gases in metals and alloys has 
been examined. Nitrogen is insoluble in most metals, 
though it unites with a few. Hydrogen is soluble in 
copper, nickel, and iron. In the case of the former the 
amount dissolved is so considerable that as the copper 
solidifies, and the major part of the hydrogen is expelled, 
the metal “ sprouts,” just as does silver when it freezes 
in oxygen or air. This is an old observation, though it 
is well to have it recorded by the authors. 

The use of the electric furnace as an instrument of 
research continues, and refinements undreamt of in the 
time of Moissan are now at the disposal of. the investi- 
gator, One has been devised in which a vacuum down 


conception of its similarity. 


| atomic weight of tellurium. 


to 3 mm. can be maintained, and the temperature can be 
measured by observation with an optical pyrometer 
through a quartz window in the furnace wall. The 
vacuum is particularly useful when substances which 
unite readily with carbon—an inevitable constituent 
of all electric furnaces—are to be prepared. A few 
figures may be recorded :——Melting point of molyb- 
denum, 2110 deg. Cent. ; of iridium, 2210-2225 deg. Cent. ; 
| of kaolin, 1912-1915 deg. Cent.; of tungsten, 2575 deg. 
| Cent.; of alumina, 2065. Lime melts at about 2000deg. 
| Cent. and at a pressure of 5 mm. is volatile ata still lower 
| temperature. The nitrides of potassium, sodium, rubi- 
| dium, cadmium, iridium, thorium, lead, arsenic, and 
| lithium have been prepared by using an arc discharge 
| between a silver anode and a cathode of the metal, 
whose nitride was to be prepared, immersed in a liquid 
consisting of 10 per cent. of nitrogen and 90 per cent. of 
|argon. They are all true nitrides and not derivations of 
hydrazoic acid—that is, they are not salts of an eccentric 
substance which is a true acid, although as destitute of 
oxygen as if nitrogen wereahalogen. The huge difference 
which exists between an apparently inert but really 
| potentially active gas like nitrogen, and a truly inert gas 
| like argon, is shown by the fact that by working in the 
| same way in liquid argon alone no argides are formed. 

The alteration of conventional views concerning 
common substances is illustrated by the fact that glass 
is now sufficiently recognised as a viscous, though appa- 
rently solid, substance to be received into the category of 
pitch and sealing wax without exciting emotion. In con- 
trast with these it has the advantage of being a conductor 
at a moderate temperature, and thus a variety of metals 
can be caused to traverse it at a temperature much below 
its fusing point, e.g., 250 - 450 deg. Cent. 

There is a hardy castanean question concerning the 
The year would be incom- 
plete without its recurrence. The latest endeavour to 
show that Te has a lower atomic weight than 1 is to 
separate it by fractionation until the poor victim, tired by 
these persecutions, confesses that T ¢ = 124.3 instead of 
127.45. The perseverance which workers have shown in 
trying to force a refractory element into line with an 
excellent, but, of course, imperfect theory, has been of the 
utmost value for themselves as a mental discipline, and 
has contfibuted in no small degree to our knowledge of an 
element more than a trifle farouche. 

Rubber, camphor, and indigo are natural products, the 
cheap synthesis of which is highly desirable for industrial 
reasons. In spite of some serious attempts and much 
rumour, the commercial synthesis of rubber is not yet, 


identical with the natural substance. True indigo has 
been Epi synthetically for some years, as was pre- 
dicted in THe EnGrIneEr long before it was commercially 
accomplished, but now there is a possibility of the balance 


extraction may again put the natural material in command 
of the market, with the excellent result of once more 








and though artificial camphor has been made it is not | 


being turned. A more prolific plant and better means of | 
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Fig. 2—150-TON TOWER CRANE 


stimulating the orgariic chemist to beat clumsy Nature— 
which does not grow indigo that man may be blue, but 
for a reason less glaring though more important in the 
cosmogony. 

The influence of rays, beyond those visible on chemical 
reactions, continues to be examined, and it has been found 
that those emitted by the mercury lamp induce changes 
not usually attainable. Notable is the production of 
formaldehyde from water and CO:, foreshadowing that 
a plant may use the same mode of synthesis by a similar 
agent. In this case the rays must provide the requisite 
energy, but there are other chemical changes in which 
the energy is already available and the rays serve as a 
detonator. 

Reviewing the year’s work and regarding quality and 
quantity correlatively, it may be fairly said that it is 
good. It must not be supposed, just because in mercy to 
our readers that we have omitted it, that machine-made 
rubbish dignified by the name of Research has not been 
plentiful. It has been more than over-abundant; it has 
been rank. But among those who are true followers of a 
noble science it has been received with a shrug and the 
records of it relegated to libraries, where it can do harm 
only as a diluent of whatis sound. In that respect it isa 
nuisance to the student, multiplying his labours in 
panning the gold from the sand, and it is of more positive 
injury in misleading those unfortunate youths whose 
preceptors embark them in crazy vessels constructed by 
their own ignorance, and provided with a well-stuck 
compass pointing in a direction subjective to themselves. 
It would be of high advantage if preceptor and pupil 
undertook the voyage together towards a useful maelstrom 
in which both should perish. 








NEW FRENCH DREADNOUGHT DRY DOCKS. 


Two ports on the western coast of France have each 
recently completed a large dry dock. These ports are 
St. Nazaire and Bordeaux. Each of these docks is large 
enough to accommodate any French warship either 
existing or to be built in the near future, and the former 
will be able to receive any vessels of the mercantile 
marine which, as far as can be foreseen, are likely to be 
constructed in France for some time to come. One of 
the first ships to make use of the St. Nazaire dock was 
the liner France of the Compagnie Générale Trans- 
atlantique, described in our issue of October 14th last. 
This boat, it will be remembered, is 715ft. 3in. long, 
and had a beam of 75ft. 5in., and a draught loaded of 
29ft. 6in. 

It was certainly high time that a dry dock of reason- 
able size was provided at St. Nazaire. The battleships 
Diderot and Condorcet, which were launched last year at 
that port, lay until the new dock was ready with some 
of their launching gear adhering to their hulls simply 
because there was no dock which would take them in, 
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The work of construction was finally taken in hand by | in place and boilers under steam. The dimensions of the | independently—of such a central administrative authority 
the St. Nazaire Chamber of Commerce, acting in con- | vessels, have, however, increased so rapidly that the | as is contemplated in paragraph 356 of the Fifth Report 
weights to be manipulated have become excessive. La |of the Royal Commission on Sewage Disposal; and, 


junction with the two leading shipyards of the district, | 
Les Ateliers et Chantiers de la Loire and Les Chantiers de | 


l’Atlantique, and carried to a successful conclusion, each | Moreover, it became increasingly difficult to get the heavy 


bearing a share of the cost. This action is worthy of | 


Verité, for example, hada launching weight of 12,000 tons. 


weights necessitated by the introduction of modern high- 


secondly, the division of the country into watershed areas, 
and the appointment for those areas of local representa 
| tive boards, which, subject to the guidance and control of 


notice, as it is quite contrary to French customs as a | powered engines into the boats. In the case of the last | the central authority, should prosecute systematic and 


rule to carry out such work by private enterprise and | 
without the assistance of the State. 
The main dimensions of the dock are :— 


warship built, the turbines were of 22,500 horse-power, 
and it was found impracticable to get them into position 


while the vessel was on the stocks. Accordingly this | 


method has now been abandoned in all cases. It was 


continuous inquiries into the water supply of their juris- 

diction ; take all necessary measures to husband such 

supplies, both surface and subsoil ; secure their preserva- 

| tion from pollution; and advise on their allocation for 
sanitary, industrial, and other purposes. 


The Metropolitan Water Board 


| Satisfactory progress has been made with the Chingford 
| reservoir and its incidental works. The river and road 

diversions, &c., have been completed and brought into 
| use, and it only remains to finish the reservoir itself with 
| its inlet and outlet, and to install the pumping plant for 
| lifting the 180 million gallons of water per day from the 
river level into the reservoir. As we have already an- 


Total length ... ... “eS? a at first proposed to make a floating dock protected 

Length available for use... ... ... ... 738-0 | from the action of the currents by some system of 

Maximum width at entrance ... ... 114-83 | battles. It was, however, found that suitable land was 

Width on flooratentrance ... ... : 98-43 | available and that the cost of constructing a dry dock on | 

Maximum width of dock, —— platform ... a | shore would not be very much in excess of that of the | 

ES Eee. See. rai a 104.99 floating dock. The dry dock was accordingly built and 

Minimum depth over sill at low water 24-48 it has the following dimensions :— 

Depth over sill at ordinary high water 28-87 Total] available length mk 13) den, 

Maximum depth over sill at equinox... 30-19 Width at quay level... 121ft. 5in. 

Width at entrance ... ... ... ... 108ft. 3in. 

These figures are shown on the accompanying engrav- Depth of water with a 16ft. Sin. tide .... 32ft. 10in. 











Fig. 3—THE VERGNIAUD ON THE STOCKS 


ing—Fig. 5—which gives sections of the dry dock in the 
middle of its length and at the entrance. The Datum 
line, which is the zero of the marine charts, is indicated, 
and the levels in the doc: are given above and below this. 
Thus the highest high water is 19.13ft. above it, and the 
level of the dock sill is 11.06ft. below it, this giving a total | 
depth of 30.19ft., as stated in the table. 

The equipment of and the approaches to the Port of St. | 
Nazaire are being constantly improved. Les Ateliers et 
Chantiers de ]’Atlantique, for example, are said to be 
possessed of the finest set of tools in France for the con- | 
struction and repairing of hulls and machinery. = 


build reciprocating engines fitted with slide or Lanz valves 
as well as Parsons type turbines. At the present 
moment they have in hand the turbines for the Diderot, 
Condorcet, and Mirabeau, as well as the 40,000 horse. 
power turbines for the France. In order, too, to be able 
to hoist into position the heavy boilers, turbines, and | 
turrets of mercantile and naval vessels, they have recently | 
built a tower crane—Fig. 2—which is capable of dealing 
with loads of from 150 to 180 tons, and which has a total 
lifting range of 165ft. The neighbouring La Loire works | 
have also just completed a tower crane of similar type, 
which is to take loads of from 180 to 200 tons. 
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It may be added that the dimensions of two 23,000-ton | 


battleships which are to belaid down atthe Gironde works 
are:—Length 542ft., extreme beam 88ft., and draught 


| 29ft. 6in., so that they will easily be accomodated in the 


new dock. 
We are enabled to give in our two-page Supplement 


| three views of the Bordeaux Dock and one of that at 


St. Nazaire. In one of the former may be seen the 
battleship Vergniaud being floated into the dock. This 
vessel, which is shown on the stocks in Fig. 3, was 


| launched from the -yard of the Gironde works on April 


12th last. The other engravings given herewith show 
the stern of the Condorcet, Fig. 4; this vessel herself 
in the St. Nazaire dry dock, Fig. 1; and the 150-180 ton 


crane in the Atlantique Company's yard at St. Nazaire, | 


with the battleship Diderot alongside it, Fig. 2. 








WATER SUPPLY IN 1910. 





| Water Supplies Protection Bill. 


OnE of the events of the year was the introduction of 
the Water Supplies Protection Bill and its discussion 
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Fig. 5—--SECTIONS OF THE ST. NAZAIRE DOCK 


Bordeaux, thanks to the enterprise of the Gironde 
works, is now in possession of a graving dock 
which, though not as large as that of St. Nazaire, 
is still large enough to take in any French warship 
at present afloat. The Garonne is a river with rapid 
currents, and even in the harbour the eddies make the | 
process of mooring boats a matter of difficulty. Although 
the greatest possible care is taken, it often happens that 
the triple hawsers or wire ropes employed are broken and | 
ships go adrift. The Gironde works are at Lormont, 
which is far from the harbour, and even more exposed 


before a joint Select Committee of the Houses of Lords 
and Commons. The Bill proposed to restrict the powers 
of authorised water undertakers in the following ways :— 
(1) By preventing the acquisition of fresh supplies with- 
out specific parliamentary authority; (2) by rendering 
the undertakers liable to give compensation for injury to 
private supplies caused by their works; and (3) where 
water is taken from one district to supply another, by 
conferring on the -local authorities of the districts from 


| and through which the water is taken the nght to demand 


a supply from the works of the undertakers on terms to 





Fig. 4—-THE STERN OF THE BATTLESHIP CONDORCET 


nounced—Ture ENGINEER of November 11th, page 514— 
it has been decided to employ Humphrey gas pumps. 

The works in connection with the Island Barn reservoir 
| are approaching completion, and only a small amount of 
work still remains to be done, including the lining of the 
inner slopes. The buildings for the pumping station at 
Hadley-road, Enfield, are practically completed, and the 
machinery is in course of erection. The water tower and 
stand pipe at Shooters Hill have been brought into use. 
The filter beds at Long Ditton and the additional engine- 
house and machinery at Hammersmith have also been 
put to work during the past year. The Board are pre- 
senting a Bill to Parliament during the coming session 
for a large extension of their storage reservoirs in the 
Thames Valley, together with pumping and distribution 
| mains, filter beds and large service reservoirs. This 
scheme is estimated to cost between six and seven million 
pounds, and will provide for the necessities of the Board's 
area for many years to come. 


New Pumping Station at Walton. 


The Board will also soon have completed the new 
pumping station at Walton-on-Thames. It comprises 
| four marine type triple-expansion engines with piston 
| drop valves, driving 27in. double-stage centrifugal pumps, 
together with three water-power turbines coupled to 18in. 
| centrifugal pumps. These latter will be worked by the 
water making its way from the reservoirs to works at a 
lower level, and will serve to pump more water into the 
reservoirs. The total horse-power in the engine-house is 
about 2450. There are ten water-tube boilers with chain 
grate stokers, the boiler-house being provided with over- 
head coal bunkers and hoppers capable of containing 
800 tons of coal. The latter will be conveyed from the 
river, a distance of 1800ft. by means of an overhead rope- 
| way. Practically all the machinery is now in position 
| and a good deal of it has been under steam. An open 
conduit carries the water from an intake on the south 
| bank of the Thames to the engine-house, and it will be 
| pumped from there up into the Walton subsiding 
| reservoirs, which are adjacent to the works. The total 
| pumping capacity of the plant is about 130 million 
| gallons per twenty-four hours. 


Glasgow Water Supply. 


| The principal feature of the year has been the progress 
made with the Loch Arklet scheme. In our issue of Novem- 
| ber 18th, 1910, we described this project and the progress 
| made on itup todate. The work includes the building of a 
dam—see Supplement—across the Arklet'valley about 1} 
miles below the western end of the loch, so that the level 
| will be raised 22ft. and the area increased from 200 to 550 
acres. From the eastern end a tunnel will lead the water 
| into Loch Katrine, so that the supply of water from the 
| latter will be augmented by 10,000,000 gallons per day. 
| The work has been proceeding steadily during the past 


than it to the strong currents and heavy tides, and, | be agreed or fixed by the Local Government Board. The} twelve months. Tunnelling operations have now reached 
consequently, the fitting out of ships in front of the yard | Committee reported the- Bill without amendment to the | a satisfactory stage, and at the dam site the trench has 
is difficult, and sometimes even dangerous. In order to | House, and accompanied it with a report which con- | been practically completed and concreted. A portion of 
cope with this state of affairs all boats built by this firm 
have, up till quite recently, been launched with engines 


cluded with the following recommendations :—First, the 
establishment—within the Local Government Board or 


| the dam at the north end has been erected. In addition 
| to the Loch Arklet scheme the Glasgow Corporation water 
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department has also been engaged during the year on 
improving the communication between the Milngavie 
reservoirs and the city. At present there are six 36in. 
mains, and at a cost of £250,000 these are being increased 
to cight. Ofa total of ten miles of double track about 
21 miles have been in progress since the beginning of 
the summer. A small pumping station has also been 
erected during the year. This station, which is about to 
be opened, contains duplicate electrically-driven turbine 
pumps, and will reinforce the pressure in a branch main 
supplying a small high level area in Maryhill, where the 
top flats of the highest houses are only a few feet below 
the top water level of the reservoirs. 


The Third Thirlmere Pipe Line. 


The work in connection with the laying of the third 
line of piping from Lake Thirlmere to Manchester is pro- 
gressing steadily. As we have previously pointed out, 
the length of aqueduct is about 105 miles, divided into 
four main contracts. The work in hand includes the 
laying of the pipes across the valleys, and amounts to 
about 54 miles, the cut-and-cover and tunnelling having 
already been completed for the full size ultimately 
required. In the first section, from Ambleside to Carn- 
forth, about 7 miles of pipe out of 14 miles have been 
laid by the contractors, Morrison and Mason. In the 
second section, extending from Carnforth to Little 
Hulton, some 10 miles out of the 18 miles of pipe have 
been laid by the contractor, Mr. John Moffatt. Some 
progress has also been made with the third section, from 
Little Hulton to the Audenshaw reservoirs, by E. Nuttall 
and Co. "No fewer than fourteen railways have to be 
crossed in this section, involving a large amount of 
preliminary operations. A separate contract has been 
made of the subway under the Manchester Ship Canal, 
and this has been let to Kinneir, Moody and Co., Glasgow. 
The contract for the hydraulic engines, pumps, «e., for 
this subway has been let to J. Blakeborough and Son, 
Brighouse. The subway is to be 60ft. below the water level 
of the canal, and will have two vertical shafts about 600ft. 
apart. The tunnel connecting these will be 14ft. 6in. in 
diameter. Work on the Audenshaw reservoir is still 
being continued, and finds employment for about 550 men. 


Completion of the Vyrnwy Scheme. 


In March last took place the formal opening of the last 
portion of Liverpool’s Vyrnwy waterworks scheme. The 
ceremony was performed by his Majesty the King, while 
still Prince of Wales. It is twenty years now since 
sanction was given for the undertaking, and though for 
eighteen years or so Liverpool has been receiving water 
from the district, yet the project has only just been 
completed in its entirety. The original Act gave permis- 
sion for the impounding of the two rivers Cownwy and 
Marchnant, with their tributary streams, and the diversion 
of their waters into Lake Vyrnwy. It was not, however, 
till the beginning of 1898 that operations on the damming 
of the Cownwy was taken in hand. This portion of the 
work was completed in 1904, and in the meanwhile the 
diversion of the Marchnant had been commenced in 1902. 
It is the latter work which was terminated last March. 
It included a tunnel 7ft. in diameter and 7345ft. in length, 
and a concrete dam 210ft. in length. The total amount 
of water which can now be derived from the Vyrnwy 
area is between 60 and 70 million gallons a day, and the 
total expenditure has been about £2,936,000. It is 
worthy of note that the Cownwy and Marchnant schemes 
have only cost some £41,605, as compared with the 
estimated expenditure of £68,677 submitted to Parlia- 
ment. 


The Derwent Valley Works. 


The two masonry dams for the Howden and Derwent 
reservoirs have been completed, and work is being concei- 
trated on the wing walls which were found necessary to make 
the hillsides water-tight. At the Howden reservoir—see 
Supplement—these wings run up each side of the valley for 
a distance of half-a-mile. The work involved in excavating 
for and building these wing walls is very considerable. 
The trenches are very deep, reaching at their deepest 
point 190ft. The amount of excavation required is 
100,000 cubic yards, of which three-quarters has been 
completed and rather more than one-third of the concrete 
filling has been putin. At the Derwent dam the excava- 
tions for the wing walls are nearly finished. In this case 
the walls are carried straight into the hillsides, and the 
amount of excavation and concrete is about half that 
required in the case of the Howden reservoir. The filter 
beds and service reservoir—see Supplement—at Amber- 
gate, which is of 30 million gallons capacity, and the whole 
of the aqueduct consisting of pipes, cut-and-cover and 
tunnels, are now completed. 


Portsmouth Waterworks. 


The new works of the Borough of Portsmouth Water- 
works Company were opened in September. These works 
are interesting, in that sand filtration—see Supplement—is 
provided for a supply which is derived from the chalk, and 
which, bacteriologically, is said to be excellent. The rea- 
son given for this action is that during rains after a drought 
the water became discoloured. The filtration has, of 
course, removed this objection, and the water supplied is 
probably among the best in the kingdom. Another 
interesting feature of the installation is that some of the 
covered filtered water reservoirs are partly constructed 
underneath the filters, which, considering that the works 
are on the slope of a hill, has materially reduced their 
cost. A word should certainly be added concerning the 
excellence of the general design and carrying out of the 
works, and of the arrangements provided. There are 
registering indicators at every necessary point, and by 
means of these it is easy to see that each portion of the 
plant is working properly. 





New Reservoirs Completed. 


Several reservoirs besides those already mentioned have 
been completed during the year. First of all, we may 
mention that for holding up the waters of Seathwaite 
Tarn for the supply of Barrow-in-Furness. Here the 
dam was 1212ft. long at its base, and raised the level of the 
tarn 20ft., impounding 625 million gallons of water. This 
scheme is noteworthy because it embodies an automatic 
arrangement by which it is ensured that the necessary 
amount of compensation water—fixed at a minimum of 
3 million gallons per day—shall pass down to the Duddon. 
There is also a pipe line 174 miles long. Bacup finished 
two reservoirs, the dam for the more important of which 
was 1266ft. long and had a maximum width at the base 
of 570ft., some of the excavation being as much as 172ft. 
deep. The Lochgoin reservoir for Kilmarnock was com- 
pleted in July, and contains 400 million gallons. By far 
the largest concrete dam in New Zealand has been 
finished by Auckland. It impounds some 290,000,000 
gallons of water, and there is an aqueduct -— including a 
tunnel half a mile long—about 17 miles in length. 


The Sterilisation of Water. 


Many methods have from time to time been suggested 
for the sterilisation of water. Several of them have 
certainly had some measure, at all events, of success ; at 
any rate, so far as the immediate sterilisation is concerned. 
In some cases, however, it has been found that the water 
has a tendency to revert, after a certain period, to its 
original condition. Among the latest processes introduged 
should be mentioned that in which the ultra-violet rays 
produced electrically are used as the germ-destroying 
medium. Some researches carried out at Marseilles and 
elsewhere during the past year have certainly given some 
good results. We have so recently—see our issue of 
November 18th, page 542—described the methods em- 
ployed that we need not detail them again. It will be 
suflicient to recapitulate some of the conclusions arrived 
at. It has been found that with one apparatus a volume 
of over 132,000 gallons of water can be treated in twenty- 
four hours with an expenditure of less than 118 watt hours 
per 1000 gallons. The germicidal properties of the ultra- 
violet rays are undoubted, especially as regards the 
bacillus coli, which practically disappears; indeed, in 
none of the experiments—which, by the way, followed a 
preliminary filtration—did the number of germs of all 
kinds exceed 4.2 per cubic centimetre. What we do not 
know at present, however, is what happens when the 
water is kept for some little time after sterilisation. 


Mechanical Filtration. 


Mechanical filtration is being resorted to in a number 
of places. In some cases this course has been taken with 
a view to removing minute vegetable matters, which may 
either cause growths and consequent clogging of the pipe 
lines, or give an objectionable colour to the water, or 
which in fermenting may form acids capable of attacking 
lead pipes. In other instances they are being used for 
rendering contaminated water potable. There are many 
water engineers, however, who, when filtration is 
necessary, still prefer the ordinary slow sand filtration. 
They know exactly what they will do, and they have a 
confidence in them which is the outcome of many years’ 
experience. For the newer method of mechanical filtra- 
tion a large number of claims are made—among them 
that they are cheaper to install and to work, and that 
they take up less space. Of course, the great points to 
be looked for are whether the filters work properly, and 
whether the quality of the water is as good immediately 
after the filters have been cleaned as it is before this 
operation. We have before us some figures showing the 
results achieved with one type of these filters during the 
past year. They have been obtained by an independent 
expert of high standing, and we therefore accept them in 
full. It appears that from 98 to 99.27 per cent. of the 
total number cf bacteria were removed from the water, 
which, we understand, was appreciably contaminated. 
In fact, the number of colonies in the unfiltered water 
was 4156 per cubic centimetre, and B. coli communis was 
always present in 1.0 c.c., and frequently in 0.le.c. After 
filtration B. coli communis was always absent from 
100 c.c. It may be added that the rate of filtration was 
in this case 32,000 gallons per square yard per 24 hours. 
The same authority states that an examination of the 
water immediately after the operation of cleaning the 
apparatus by an upward flow of water, showed that the 
efficiency of the filter was unimpaired. These are 
undoubtedly good results. 


Additional Water Supply for Vienna. 


At the*beginning of December an important addition 
was made to the water supply of Vienna, the Austrian 
Emperor himself performing the opening ceremony. For 
about ten years now work has been in progress on the 
laying of a main from a watershed in the Styrian Salza, 
some 102 miles away from the capital, and the result will 
be that 44 million gallons a day can now, or will shortly 
be, obtainable from the new source. Part of the water- 
shed is over 7000ft. above sea level, and the reservoir 
is at a sufficient height to permit of the water being 
delivered by gravitation and at a considerable pressure. 
As can well be imagined, the undertaking has involved 
many engineering difficulties. There was, for example, 
a tunnel three miles long, which had to be pierced. For 
the major portion of the distance the main is laid under- 
ground, but considerable depressions‘on the line of route 
were bridged over, and in one place an aqueduct, S00ft. 
long and 75ft. high, had to be constructed. Over 140,000 
tons of concrete, 33,500 tons of cast iron main and 2600 
tons of cast iron piping have been employed on the work. 











NEW ROLLING STOCK FOR THE DISTRICT 
RAILWAY. 


LAST Tuesday a trial trip was made on the District Rail- 
way with the Company’s new steel rolling stock which, we 
understand, is eventually to displace the type at present in 
use. The train, which we hope to illustrate in a subsequent 
issue, closely resembles, so far as the external appearance is 
concerned, those which have hitherto been used, but in the 
new stock wood has been almost entirely eliminated. Wood 
has naturally been employed for window and door frames, 
mouldings, &c., but in these instances it has been rendered 
fireproof. A fire extinguisher is provided in each car in 
accordance with the company’s usual practice. : ; 

Each car, which has a seating capacity of forty-eight, is 
49ft. Yin. long, and the maximum width outside the waist 
rail is 8ft. 10in. The extreme height outside from the rail 
level to the top of the roof is 12ft. 4in., and the height inside 
from the floor to the roof is 8ft. 6in. These last threc 
mentioned dimensions are the largest possible, consistent with 
tunnel clearances. The length of the motor bogie is 
1lft. 6in., and that of the trailer 11ft. 3in. The wheet 
centres of the motor bogie are 7ft. 3in. apart, and in the 
case of the trailer 7ft. 

As regards the weights of the motor car and trailer these 
are 30 tons 10 ewt. and 20 tons respectively. Driving wheels 
3f{t. in diameter are used, whilst the diameter of the trailing 
wheels is 2ft. 6in. The motor cars are fitted with two motors, — 
each having a capacity of 250 horse-power, and both mounted 
on «ne bogie. Each motor car is fitted with one motor truck 
and one trailer truck. The electrical equipment is of the 
British Thomson-Houston Company’s standard pattern. 
Trains will be built up of alternate motor and trailer cars. 
Thus standard eight car trains, 400ft. long, will have four 
motor cars. The cars are fitted with the standard brake, viz., 
Westinghouse quick acting automatic, and coupled with the 
company’s standard type of automatic coupling. Each 
car is lighted with twenty 25 candle-power lamps. 

A special feature worthy of mention is that the cars are 
fitted with a new type of ventilating sash, and also a louvre 
in the clerestory. For heating purposes twenty electric 
radiators are provided. The windows are of large dimensions, 
and in this way a maximum amount of natural light in the 
cars is obtained. For the same reason the greater part of 
the cars is decorated in alight tint. First-class cars are 
upholstered with red moquette velvet, third-class non- 
smoking with blue moquette velvet, and third-class smoking 
with royal blue faced leather. The number of doors is the 
same as in the older stock, but in order to prevent draught 
from the centre doors screens have been fitted. The cars, 
which are of the centre-corridor clerestory type, were built 
by Hurst, Nelson and Co., Limited, of Motherwell, near 
Glasgow, whilst the bogies were constructed at the District 
Railway Company’s, Ealing Common Works. 








DOCKYARD NOTES. 





DURING the long interval that has elapsed between the 
launching of the Oriov at Portsmouth and the laying down 
of the new ship, there have been extensive improvements in 
the mechanical arrangements at the building slip for 
expediting the construction of the vessel thereon. In the 
large workshop alongside additional machinery has been 
provided, and overhead travelling appliances for lifting. In 
addition, railway lines have been laid down on each side of 
the slipway, besides which a large building close at hand 
has been pulled down, and the site thrown into the large 
area for storing and preparing building material, of which a 
very large quantity has been delivered and got ready, so that 
when the new ship is commenced on January 16th or 17th, 
there will be no delay. 





CAPT. F. G. EYRE, at present commanding the battleship 
Triumph, which is returning to England shorily, will, on 
January 12th, enter on his duties as Chief Inspector of 
Ordnance in succession to Rear-Admiral R. B. Farquhar. 
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GeoLogists’ Association, Lonpoy.—The next meeting of the 
Association will be. held at University College, Gower-street, 
W.C., this evening at 8-p.m.,.when the following lecture will be 
delivered :—‘‘ A History of Species-making, as illustrated by Some 
Carboniferous Corals,” by Dr. Albert Wilmore. The Council will 
meet at 7 p.m. 
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is built of steel, under Lloyd’s survey, with steel decks, 
and has the bridge amidships, and machinery aft, as | 


AN OCEAN-GOING OIL ENGINE SHIP. 
No. I. 

In dealing with the Yarmouth Exhibition of Fishing- 
boat Motors a few weeks ago, we pointed out that even in 
considering the purchase of a motor for installation in an 
existing craft, first cost is not the only, or even the chief, 
consideration, and we showed how very quickly any 
difference in first cost as between two different engines 
would be entirely swamped by even a comparatively 
small saving in consumption per brake horse-power, and 
what a very great saving this factor becomes when the 
price per ton of combustible is reduced in addition, by the 
adoption of a cheap fuel, such as crude oil, in the place of 
paraffin. We also gave figures which proved that only by 
an internal combustion engine using some such very 
cheap fuel could steam be satisfactorily replaced from a 
financial point of view. These arguments, we repeat, 
applied to the purchase of a motor for installation in an 
existing craft. When, however, the case to be considered 
is that of the complete outfit, that is, ship and engine, an | 
entirely new standpoint has to be taken. The problem | 
must then be stated as follows :—* What will the neces- | 
sary outfit to transport a given cargo at a given speed with 
a radius of action of X miles cost?” This factor of radius 
of action is liable to be overlooked, and yet it is one of 
vital importance in considering the question of the possible 
substitution of an internal combustion engine for a steam 
engine on ocean-going ships—other things being equal, as 
we will endeavour to show that they now practically are. 
Radius of action is, of course, controlled by bunker 
capacity—on which hangs size of ship—which, in its turn, 
is affected by consumption per horse-power. If, then, by 
the adoption of a motor using crude oil the consumption 
per brake horse-power can be reduced to one-quarter of 
that of the steam engine in terms of weight, it will be 
obvious that either the size of the ship, and so the cost, 
can be reduced or the lines can be finer, and so the speed 
may be improved, or the power reduced for the same 
speed and for the same radius of action ; or the radius of 
action can be quadrupled on the same displacement, 
which will result in a saving in harbour and pilotage dues. 
Even if the price of the fuel per ton is as much as double 
that of coal, a big margin of saving in running costs will 
be apparent, even though the internal combustion engine 
itself cost 25 per cent. more than a steam engine of the 
same power. 

These remarks, which form an argument not generally 
presented, will, we think, be found to form a fitting pre- 
lude to a description of what is at all events one of the 
first full-powered ocean-going internal combustion-engined 
boats, the Vuleanus. We have recently been privileged 
to make a thorough test and examination of this vessel. 
Although Holland has not hitherto been recognised as a 
country taking an important part in the development of 
the internal combustion engine, both the ship and the 
engines about to be described have been designed and 
built in that country for local owners, and many interesting 
points will be noticeable in the design of the engine for 
comparison with the engines built by the German firms 
who have had the greatest experience with the Diesel | air for starting. Each of these is operated by a 
engine, and these comparisons will not, we think, be | very neat-looking straight and symmetrical cast 
always found to be in favour of the latter. The ship her- | steel rocker from the overhead cam shaft, those rockers 
self has been constructed by the Nederlandsche Ship- | for the fuel and compressed air being mounted 
building Company of Amsterdam for the Nederlandsche | excentrically to each other on a common pivot, 
Indische Tankstoomboot Company for the carriage of | the position of which is controlled by a lever on the 
three different grades of oil—petroleum, crude oil, and | starting platform so that when one is in gear the other is 
spirit—in bulk from the company’s Borneo wells to its | out of action, and vice versd, as will be mentioned later. 
distributing centres. She is of the turret deck type,which | Then comes what is probably the most interesting 
is found to provide very convenient expansion chambers | of the whole engine—the valve actuating and 


may be seen in the engraving of her which we give here- 
with. 


here will be found a six-cylinder, four-cycle, single-acting, 
reversible Diesel motor, having cylinders 400 mm. dia- 
meter by 600 mm. stroke, giving about 500 brake horse- 
power at 180 revolutions per minute, and built by the 
Nederlandsche Fabriek, of Amsterdam. On entering the 
engine-room it is seen that the arrangement of valves 
follows ordinary Diesel practice, they being inverted in 
the cylinder heads. There are, of course, four valves, 
viz., those for the inlet, exhaust, fuel, and compressed 
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“The Enginesr 


for the oil, while at the same time controlling the “ surge.” | reversing arrangement. Running along the front of the 
She is of 1900 tons displacement, is 196ft. in length | cylinders is a shaft—see B, page 11—corresponding exactly 
| to the weight shaft of the reversing gear of a steam 
She | engine, but instead of the arms, drag links and links, 


by 37ft. 9in. beam, and 13ft. 24in. deep, with a mean | 


draught of 10ft. 2in.; she has a speed of 8.4 knots, 


It is, however, below that the real interest lies, and | 










it carries rigidly attached to it Y-shaped brackets—see 
drawing below—the arms of which terminate in adjust- 


|able bearings in which run two cam shafts, one, C, 


for ahead and one, D, for astern going. At the 
after end of this weigh shaft, and separate from, but 
concentric with it, is a short length of shaft, G, with 
a two-throw crank between the two bearings, in which 
it is supported, and having attached to its forward end by a 
flanged coupling, a small toothed pinion. This pinion 
meshes with two spur wheels of double the diameter on 
the ends of the cam shafts, and thus it will be seen that 
the weigh shaft rotates the spur wheéls round the pinion 
and sets either the ahead or the astern cam shaft in position 
to operate the rockers, and thus ahead or astern move- 
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CROSS-SECTION THROUGH ENGINE-ROOM OF THE VULCANUS 


ment will be obtained, while both the spur wheels remain 
in gear, and both shafts are in motion when the engine is 
runnirg. Rotary motion is transmitted from the engine 
to the little crank shaft mentioned above—and so through 
the pinion to the cam shafts—by means of a pair of 
hollow coupling rods, E, working at their upper ends on 
the two little cranks and attached at the lower ends to 
excentrics on the main shaft. 

The next point to notice on the way down to the foot- 
plate is the arrangement of cylinders, pistons, and rods. 
The cylinders are cast in two blocks of three each, with 
open bottoms A, and fitted with cast iron liners. The pistons 
are not of the trunk type, as usual, but are short pistons, 
each having no less than ten rings to make sure of 
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retaining the high compression pressures. They have no 
side thrust to take up. They are hollow and are 
cooled by air supplied by a fan, friction-driven 
off the fly-wheel of the engine. This air is ad- 
mitted by means of telescopic tubing into the body 
of the piston and exhausted into the atmosphere. 
The piston-rods are provided with a spigoted coupling 
at the top, by which they are attached by studs to 
the piston ; the rods then pass through bushes into the 
crank case, and so to an ordinary marine type of guide 
shoe, working ina single bar guide carried in the cast 
frame, which forms the back of the crank case and the 
support for the cylinders. Narrow portable cast iron T- 
shaped columns are also fitted in front as additional 
struts to the cylinders, and to form supports for the large 
oil-containing wrought iron doors, which are fitted right 
across the front of the engine and the cast iron ends. 
Forked connecting-rods of ordinary marine type are fitted 
to the six-throw crank shaft, the three forward throws of 
which are arranged at 120 deg., the three after ones divid- 
ing up these angles so that the order of firing is 1, 4, 2, 5, 
3, 6. 


Coming down on to the footplate, the various control 
levers are arranged exactly with the appearance of a 
steam engine. In the middle is the reversing wheel, with 
its axis inclined upwards to the back of the engine, and 
connected through a worm and quadrant to what we have 
called the weigh shaft, with its pointer indicating the 
position of the “links.” To the left is the throttle valve 
acting on the fuel. To the right are the levers which 
control the position of the compressed air and fuel valve 
rockers, and below these is the valve for shutting off the 
compressed air for spraying the fuel. Still confining our- 
selves to the description of the mechanical features to be 
seen, and omitting for the present all discussion as to 
principles and methods of operation, we find at the after 
end of the’engine the two excentrics for driving the “ valve 
gear ” and the fuel pump H, with its gear. In this engine 
there are only two fuel pumps instead of one to each 
cylinder, as is usual. The pumps are horizontal, and are 
driven by a link off one of the coupling rods. One pump 
is used as a fuel pressure pump for injecting the oil into 
the cylinders; the other is a standby. Attached to the 
discharge pipe of the pump is a cleverly designed balance 
gear K, consisting of a ram upon which the oil pressure 
acts, working against a ram of slightly larger diameter acted 
upon by the high-pressure air, and so arranged that when 


the oil pressure exceeds the air pressure by the predeter- | 


mined amount, the rams descend and lift the suction 
valve of the pump until such time as the pressure has 
fallen again. Aft of the excentrics come five ordinary 
horseshoe thrust collars and a 6ft. diameter fly-wheel. 

Coming round to the back of the engine, there are to be 
seen the three-stage air compressors, the first stage being 
a single water-jacketed cylinder driven by links and 
rockers off one crosshead, the second and third-stage 
compressors being contained ina single casting driven off 
a different crosshead, with coolers fitted between Nos. 1 
and 2 and again between Nos. 2 and 3. Below the first 
stage air compressor are the two water pumps—one for 
the cylinder cooling water and the other for bilge or deck 
purposes. 

In the wings on the port side is a two-cylinder 40-50 
horse-power Diesel engine of the ordinary type, driving a 
special two-stage air compressor for filling the air tanks 
for starting and mancuvring the main engines, and 
having also a pulley at the for..ard end driving by means 
of a belt, a specially designed centrifugal pump for dis- 
charging the cargo. In the starboard wings are four 
compressed air tanks of very large capacity for starting 
purposes, and holding air compressed to a pressure of 
300 lb. per square inch. 

Having now described the construction and arrange- 
ment of the engine, which is, as far as general principles 
are concerned, on-ordinary Diesel lines, it will be inter- 
esting to note and discuss the points where differences 
in design of details have been introduced and their effect 
upon the whole as an engine to meet the severe require- 
ments of ordinary sea-going work. In our opiniou the 
introduction of the internal combustion engine afloat has 
been to some extent delayed by too servile adherence to 
pure “ motor” practice without any regard to the condi- 
tions found necessary by years of bitter experience at 
sea, due to the fact that makers of motors have compara- 
tively rarely had experience of these conditions, and even 
where they have had they would appear to have been so 
blinded by the glamour of the motor as to imagine that 
ordinary conditions could be ignored. We say this 
with all respect to those who have been devoting 
time, skill, and money to the solution of the problem; 
but we have watched it for long on the smaller motors 
and we see it still in many of the higher-powered machines, 
and it is with very great pleasure that we are able to 
note in the motor under discussion a really serious attempt 
to bring the interhal combustion engine into line with 
the hard teachings of experience and to profit by that 
experience. Not that we are prepared to admit for a 
moment that this engine has reached finality or is beyond 
criticism ; in fact, we shall criticise it freely, but before 
doing so we would say that we learned in discussing with 
the designer the points with which we find fault, that 
they have all been deliberately so designed for a specific 
purpose, and after careful consideration of the pros and 
cons, though we are not able to agree that the best 
decision has been come to in all cases. As an excuse—if 
any excuse for what must, after all, be largely ma.ters of 
opinion be needed—-we may remark here that the whole 
engine was designed and built in eight months, and this— 
for the first reversing engine built by the firm—will con 
vey volumes to those who have had any experience of 
such a task. 

Briefly, it may be said, then, that the whole engine has 
been designed to follow, as far as possible, ordinary steam 
engine practice—to have easily adjustable parts, to be easily 
accessible for exatnination of vital parts, to have parts 
which can be easily replaced in out-of-the-way corners 


structed that they shall not be liable to derangement— 
and we must say that on these lines many of the features 
presented compare favourably with engines by other 
makers, where sometimes difficulties have been overcome 
by means of extraordinarily complicated and cleverly 
constructed parts, requiring the very highest class of 
workmanship to fit and make workable at all. It was 
suggested to us by the designer that perhaps the use of two 
cam shafts, which are fitted with somewhat heavy balance 
weights—see cross-section, page 10—to relieve the load on 
the reversing wheel, which is under 2ft. in diameter, is a 
heavy and expensive method of procedure, but 
appears to us to be an extremely efficient one, and 
one that presents advantages over the sliding cam 
shaft, while it is certainly not a comparatively more 
expensive arrangement than the extra excentrics, links, 
drag-links, weigh shaft, and arms necessary to pro 
vide reversing on a steam engine, while there are only the 
spur wheel and bearings of the astern shaft at work idly 
as against the astern excentrics, with their motion blocks, 
links, &c., of the steam engine, when going ahead. Allto- 
gether, we think there is little but commendation due to 
this arrangement, while the neat way in which the shafts 
rotate round the pinion is very pretty. We hardly think, 
however, that the two coupling-rods are the best way of 
obtaining rotary motion from the crank shaft for the 
pinion shaft, though the designer makes out a good case 
for what he has done. 
engineer is accustomed to excentrics, rods, cranks, «c., 
so that in case of a breakdown he would have no difficulty 
in making a good repair with the arrangement adopted, 
whereas if a spiral gear drive were fitted and the spiral 
wheel gave out he would be unable to make it good. We 
venture to think, however, that a properly designed and 
cut spiral gear, such as can now be obtained in this 
country at all events, and running in a grease box, would 
not be likely to give trouble, and with a revolving vertical 
shaft would make a neater arrangement, while it should 
not be difficult so to design the gears as to be capable of 
being easily replaced by spares, even at sea, especially if 
they were to fitted at the forward end of the shaft. 

The two round rods, which are over 9ft. long from 
centre to centre, do not look very sound engineering ; in 
fact, small rubber-lined rollers are fitted at about the 
middle of their length to steady them and prevent their 
whipping too much when racing. 

Then, again, the bearings of the pinion shaft are carried 
on steel columns—see F, page 11—about 21in. long, at such 
an angle and of such strength that the work put upon 
them actually causes them to give visibly; this, we were 
informed, was purposely so designed to allow for possible 
errors in the lengths of the rods when lined up after 
wearing, which, quite truly, would possibly cause fracture 
if a good solid casting were fitted. The apparent light- 
ness of the supports caught the eye instantly with the 
engine stationary, and we can hardly agree with this 
solution of the possible difficulty, and cannot help think- 
ing that this whole arrangement will be modified in 
future designs, although it undoubtedly appears to work 
well enough at present. A very fine right and left-hand 
screw adjustment on the rods to ensure accurate lengths 
would permit of the solid casting, and make perhaps a 
better job, though we should prefer the rotary shaft drive 
with the silent gear. 

We were informed that a spare straight shaft, with 
chain wheel and chain, are provided in case the little 
crank shaft breaks, so that at least there may be some- 
thing to get into port with. 

We trust that the foregoing remarks will not be taken 
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He points out that a marine | 


| this article. 


upwards, and so catches oil which is being splashed about 
in the case, and allows it to flow out of the spout for 
examination. The mere release of the spout allows the 
funnel to fall back by gravity into the inverted position, 
so that the flow automatically ceases. 

The use of the ordinary type of forked connecting-rod 
and guide bar, to which all sea-going engineers are so 
well accustomed, cannot but be an advantage both in 
facilitating upkeep and by helping to remove prejudice 
from the minds of the men themselves, paving the way fo. 
| further introductions. 

Again, we cannot help thinking that the substitution oj 
a single large and easily accessible fuel feed pump fo: 
the separate small delicate and often badly placed pump 
for each cylinder, usually seen on this type of engine, is a 
great improvement, in spite of its necessitating the intro 
duction of the balance gear mentioned above. The pum) 
valves are large steel balls, easily accessible by the 
removal of a single screw plug, which can he got at 
while standing on the foot-plate. The fuel is first 
pumped by a small reciprocating pump driven by an 
excentric on the crank shaft from the bunker to a tank 
above the engine, which may be called the running tank, 
and from there it is drawn by the fuel pump and delivered 
through the throttle to the cylinders. A stand-by hand 
pump is provided to keep the tank full in case of failure 
of the engine pump. 

Another special point which has been introduced in the 
| design to meet sea-going conditions is the arrangement 
| made for the removal of the crank shaft; owing to the 
| position of the 40-ton athwartship bunker forward of the 
| engine and the bulkhead aft, this could not, of course, be 
| drawn out fore and aft, and it would be a long job to 

remove the cylinders. The whole of the “ walls” of the 
crank case are therefore made easily removable, as are 
| also the front columns, the rear frame being sufficient to 
| support the cylinders; the shaft is then drawn out in 
| front of the engine—a point which we are inclined to 
| think is quite novel and of considerable merit. 

| The water pumps and air compressors at the back of 
the engine are good strong jobs, and do not call for 
| furthercomment. The 40-50 horse-power Diesel engine 
|in the wings is really only required for charging up the 
| air reservoirs, and for-keeping them full when handling 
| the engine; but as they are of very large capacity— 
| about 620 cubic feet-—and are pumped up to 3001b. per 
| square inch, while the engine can be started on only 
| 1201b., a very large number of starts can be effected 
| without the aid of the auxiliary engine, so that even 
| if it is thought necessary to have it running when in 
crowded waterways, it can be stopped directly an ocean 
voyage is fairly entered upon. It would, of course, be 
required in harbour for driving the circulating pump when 
discharging cargo. This, again, is a novelty, introduced 
| with a view to safety by eliminating the pulsations of a 
| reciprocating pump, which might cause a leak in the 
pipes, which, in the case of petrol, would be dangerous. 

Th; only other auxiliary in the engine-room is a 
10 horse-power two-cylinder electric-lighting Deutz 
motor, and a remarkable contrast is thus afforded with the 
usual steam engine-room, with the feed pump, evaporators, 
condensers, &c.. &c., accounting in some degree for 
the fact that only four hands are carried on the engine- 
room staff, an economy not hitherto taken account of in 
On deck there are four 4}in. by 8in. ordi- 
nary steam pattern cargo winches, together with a 
windlass worked by compressed air with a pressure of 
60 lb. to 80 1b., obtained from the tanks through a reducing 


valve. 
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in any way as unfriendly criticism, but rather as a frank 
discussion of the pros and cons of the few points about 
the engine which appeared to us, coming as we did 
entirely fresh on the job, to be capable of different treat- 
ment, as with these exceptions we have nothing but 
praise for the engine and installation as a whole. We 
understood that objections have been raised to the use of | 
short pistons in place of the usual trunk type—largely on 
the score of increased height thereby involved—but we 
hardly think this criticism is warranted, as with the open 
bottom to the cylinders and the method of attachment of 
the piston-rod, the removal of a piston for examination 
—a point of absolute necessity as a preliminary to an 
ocean voyage—becomes a comparatively simple matter, 
necessitating only the breaking of the pipe joints and the 
removal of the rockers and cylinder cover. In our | 
opinion the absence of all side thrust on the piston and | 
the facility of removal more than compensate for any | 
reasonable increase in height, which is, however, in this 
case quite trifling. The isolation of the cylinder bore | 
from the crank chamber also greatly simplifies the ques- 
tion of lubrication, and is in itself no small advantage. 
Six small reciprocating pumps, chain driven from the 
pinion shaft, are provided for supplying the cylinders with 
a special oil, which has good lubricating qualities at high 
temperatures, and which is also combustible, so that no 
deposit from this cause is to be feared on the pistons or 
valves. Lubrication with a different quality of oil can 
then be supplied without stint to the other working 
parts; this is done by means of a Belliss and Morcom 
type of oscillating valveless pump, worked by an excentric 
on the crank shaft, which draws oil from the bottom of 
the crank case—which, as will be seen from the drawing, 
slopes from the ends down to the centre—and forces it 
through a filter arranged in a very accessible position at 
the back of the engine with a large area of gauze. From 
here it enters the main bearings, and thence is forced 
through the shaft to the crank pins and up the hollow 
connecting-rods to the gudgeon pins and guides. The 
removal of one of the big crank-case inspection doors 
showed that all the surfaces were in receipt of plenty 
of oil. 
Abreast of each cylinder a neat arrangement is provided 
for examining the condition and temperature of the lubri- 
cant from time to time. Inside each door is a funnel- 
shaped cup on an elbow which projects through the door 
and terminates in a nozzle or spout. By turning this 


| 














of the world, and to have the parts so substantially con- 








nozzle downwards the funnel presents its open end 


| 25ft. 


It may here be stated that no attempt at weight 
cutting has been made in this endeavour to produce 
a really satisfactory marine internal combustion engine. 
the engine itself weighing 42 tons, and the whole 
machinery, including pipes, &c., complete, amounting to 
85 tons. The height of the engine from the centre of 
the crank shaft is just over 12ft., and the length just over 
The fuel used is Tarakan crude oil, a Borneo 
product with a specific gravity of .950 at 15 deg. Cent., 
which costs 38s. per ton, and of this the guaranteed con- 
sumption is .42 1b. per brake horse-power per hour at full 
speed; .441b. at three-quarter speed ; and .5 Ib. at half 
speed, a truly remarkable performance. We shall give 
some account of the running of the engine in our next 
impression. 








OBITUARY. 


A. W. RICHARDSON. 

THE death is announced of Mr. A. W. Richardson, of 
Skew Bridge Works, Patricroft, as having taken place on the 
23rd ult. Mr. Richardson, who was, at the time of his 
death, in his 71st year, was born in Norfolk, Virginia. He 
migrated at an early age to this country, and had a varied 
experience in marine, locomotive, and stationary engine 
work. Subsequently, he founded a small engineering busi- 
ness in London, afterwards going to Manchester, where he 
served some time with Crossley Bros., Limited, at the time 
when this firm was commencing the manufacture of gas 
engines. Thereafter, he again started on his own account as 
a machine tool maker, and achieved no small measure of 
success. In 1881 he turned his attention to arc lighting and 
dynamo construction, and, in collaboration with the late 
Mr. Charles Lever, introduced the Lever arc lamp. Later 
on he produced the Richardson arc lamp, for the making of 
which he designed special machinery. He was early in tbe 
field when motor cars came in, and designed and constructed 
a steam car. Of late years he had given much attention to 
boiler feed pumps, especially those intended for use with 
traction and other automobile engines. 








INSTITUTION OF ELECTRICAL ENGINEERS (BIRMINGHAM LOCAL 
SecTion).—The fourth annual dinner of the Birmingham Local 
Section of the Institution of Electrical Engineers will be held at 
the Grand Hotel on Wednesday, January 18th, 1911, at 7 o'clock 
for 7.30. Applications for tickets should be made as early as 
p°ssible, and must reach the hon. local secretary, H. B. Matthews, 
Winchester House, Victoria-square, Birmingham, not later than 
Friday, January 13th, 1911. 





Jan. 6, 1911 


THE ENGINEER 








RAILWAY MATTERS. 


Puans are at present being considered for the electri- 
fication of a portion of the North-Western Railway in the 
environs of St. Petersburg, Russia. It is proposed to build a 
power station for the development of the water-power of the 
Wolchow, and the scheme comprises the construction of.a high- 
voltage line for the transmission of the electric current for other 
purposes, 


Tue British Acting Commercial Attaché at Yoko- 
hama, according to the Board of Trade Journal. reports that the 
Japanese Premier has ahnounced the intention of the Government 
to convert the main line of railway from Tokio to Shimonoseki 
from its present gauge of 3ft. 6in. to broad gauge, 4ft. 8hin. The 
length of the line is about 700 miles, and the conversion is 
estimated to be very costly. 


WE are asked to say that both the Chilian and Bolivian 
sections of the La Paz Railway are being constructed under the 
superintendence of Mr. Wynne Edwards, a director of Sir John 
Jackson (Chile), Limited, under whom Mr. James McLean 
Alexander and Mr. J. R. Jones are acting as sub-agents. Mr. 
Norton Griffiths is not personally superintending the work. as Mr. 
Wynne Edwards is acting under direct instructions from Sir John 
Jackson, the governing director of the company. 


Ir is reported that the Oosterstoomtram Company, 
Utrecht, Holland, which operates a railway system between 
Utrecht, Driebergen, Rhenen, and Arnhem, has decided to replace 
its entire stock of fifteen steam locomotives by petrol-electric rail 
motors. Last summer a start was made with three petrol-electric 
cars, and the results were so satisfactory, both as regards 
reliability and economy of operation, that ten further petrol- 
electric cars were ordered. These petrol-electri: cars, which 
comprise a cab for the machinery, a luggage compartment, and a 
postal compartment, are required to haul 48-ton trains ata speed of 
30 kiloms, per hour. 


A CONSULAR report, dealing with the trade and commerce 
of the Hodeidah district, states that it is intended to build a 
line of railway running from the wharf at Ras-el-Ketib to Hodeidah 
and thence to Sana’a and Amran. The total length of the rail- 
way will be about 328 kiloms. or 200 miles. It is estimated that 
the cost of the proposed harbour and accessory buildings at Ras- 
el-Ketib will be about £200,000, and the cost of construction of 
the line from the latter place to Sana’a and Amran vid Hodeidah a 
further sum of £1,500,000. The survey for the harbour and rail- 
way was undertaken by a French syndicate under contract with 
the Ottoman Public Works Department. It was commenced in 
October, 1909, and has since been completed. It is believed that 
the above-mentioned syndicate will in all probability also secure 
the concession for construction of the harbour and railroad, 


Accorp1nG to the Electrician, a number of trial runs 
have been made on the Watchung branch of the Erie Railroad in 
New Jersey with a new double-truck car driven from electric 
accumulators. It is expected that ultimately the car will be 
worked by the South Shore Traction Company in New York over 
the Queenborough Bridge. The car body is 28ft. long and 7ft. 6in. 
wide and has accommodation for 40 passengers. The diameter of 
the driving wheels is 30in., and of the pony wheels 22in. The 
axles, which do not rotate, are made of chrome steel I-beams, each 
forged with 3fin. ends inserted into the bearings, which are of the 
roller type. The battery equipment consists of 190 Edison cells, 
and the power is communicated to the driving-wheels through a 
chain drive by an 85-volt 39-ampére motor. The weight of the 
car is 29,000 lb., equal to 725 lb. per passenger. The maximum 
speed is 30 to 35 miles per hour, and the average power consump- 
tion is 650 watt-hours per car mile. 


Ir is announced by the management of the Great 
Northern Railway (U.S.A.) that as soon as the work of changing 
the equipment can be completed, oil will be used as fuel in all the 
locomotives west of Leavenworth, Washington, in the Cascade 
Mountains. It is expected that the use of oil fuel will later be 
extended as far east as Spokane. Crude petroleum will be shipped 
from the fields in California to Everett, Washington, by vessels 
having a carrying capacity of from 25,000 to 35,000 gallons. Three 
main storage tanks of a combined capacity of 7,000,000 gallons 
will be erected at Everett, and, the oil will be pumped into the 
tanks from the boats through a pipe line 1000ft. in length. 
Numerous small tanks will be erected along the line. A con- 
siderable saving in transportation expenses as compared with the 
cost of shipping coal is anticipated. About 115 locomotives, com- 
prising practically all the motive power of the railway west of the 
Cascades, including switch engines, will be equipped for burning 
oil. The Great Northern Railway, says the Times, is believed to 
be the first road, situated at a distance from the source of oil 
supply, to make an extensive application of the change of fuel. 


A note in the Railway Gazette states that the Perry- 
Prentice wireless apparatus for operating a cab signal, and for apply- 
ing the brakes, has been fitted to the Canadian Pacific locomotive No. 
798, and the apparatus was successfully tried, with a train of twelve 
freight cars, near Toronto, on December 8th. In this apparatus a 
coherer on the locomotive is actuated by Hertzian waves from a 
current flowing through a wire which is strung along the line of the 
road. In the Canadian Pacific experiments, this wire is laid in 
trunking on the sleepers between the rails, and the antenna con- 
necting with the coherer is suspended beneath the engine, so as to 
be carried along about 6in. above the trunking. The line of the 
Canadian Pacific between North Parkdale and West Toronto has 
been equipped with six block sections, each about half a mile long, 
and the circuit—alternating current—in the wire in the trunking, 
which is used for actuating the stop, is controlled by the track 
relays of the block sections in a manner similar to that used to 
contro] distant signals. The wire in the trunking extends through- 
out the length of the road signalled, and is arranged normally to 
hold the cab apparatus in the ‘‘ proceed” position ; and the stop 
or caution indication is produced by opening the circuit. The 
apparatus in the cab is arranged so that the tirst effect of a caution 
signal is to sound a whistle ; and the automatic application of the 
brakes does not take place until three seconds after the sound of 
the whistle. 


TE people of Australia possess a valuable asset in the 
railway systems which have been constructed throughout all the 
more settled parts.of the country. As these systems, with but 
few exceptions, belong to the State, they can be devoted largely 
to the development of natural resources and to the increase of 
settlement by opening up new districts. Due weight must be 
given to these considerations in any examination of the financial 
results attendant on the working of Australian railways. Accord- 
ing to the Birminghdm Daily Post, the eastern, south-eastern, 
southern, and western parts of Australia are now equipped with a 
considerable network of lines, providing means for conveying the 
produce of the agricultural, pastoral, and mining districts to the 
principal towns and _ports. reat progress has been made in the 
way of railway ry ye during the last fifty years. The first 
line was opened in 1855, and at the end of that year there were 
164 miles in operation. On June 30th, 1909, there were no less 
than 16,652 miles open for traffic, while there were 996 miles of 
line in course of construction. The main inter-State line, which 
= of direct communication between the four capitals— 

risbane, Sydney, Melbourne, and Adelaide—has a total length 
of 1790} miles. The journey from Brisbane to Adelaide occupies 
about three days, including one stop of nearly nine hours at 
Sydney and another of nearly four hours at Melbourne, while the 
longest railway journey which can be undertaken in Australia on 
one continuous line is from Longreach, in Queensland, to Oodna- 
datta, in South Australia, a total distance of 3303 miles. 





NOTES AND MEMORANDA. 
THe remarkable growth of Montreal, states the 


Contract Record, is shown in a statement issued recently from 
the City Hall. The city now has an area of 40.23 square miles, 
or of 25,747.45 acres, whereas in 1883 the acreage was only 3494. 


At a recent meetirig of the Notts Mining Students’ 
Association, Mr. A. Hickman, in the course of a paper on “‘ Electrica] 
Engineering,” stated that 777 electrically-worked coal cutters were 
now in use in this country, giving employment to some 80,000 
persons, 


Sawpust is to be applied in a thin layer to the surface 
of the sludge-drying beds of the Pennypack Creek sewage disposal 
works now under construction at Philadelphia. The sludge will 
flow upon the beds from Emscher tanks, and when dried will be 
burned under boilers, Sawdust is preferred to a thin layer of 
sand, for the latter, it is thought, might have a bad effect upon 
the grate bars of the furnace. 


Accorpine to the Electrician, tests made with elec- 
tric cooking in the United States navy have demonstrated the 
superiority in many respects of electric ranges and ovens over the 
ordinary type using coal, and provision has been made for using 
them on the battleships and submarines now being built. It has 
also been found advantageous in some cases to replace steam 
heaters by electrical heaters on board large vessels. 


Concrete telegraph poles 17}ft. high above’ the roof 
have been erected on one of the buildings of the United States 
Aluminium Company, at Niagara Falls. They are 16in. square at 
the base, 10in. square at the top, and are reinforced with eight 
jin. bars bound with fin. hoops 18in. centre to centre. Ata 
height of 54ft. above the roof and 4ft. above the parapet they are 
braced by three struts, two parallel to the building wall and one 
backward, all of them anchoréd to the roof by four Zin. bolts 2ft. 
long. The struts are 12in. square reinforced with four }in. bars 
and ,;in. hoops 18in. on centres, 


In a communication made to the Illuminating Engi- 
neering Society, on December 9th, Professor G. W. O. Howe 
showed that the darkening of the glass bulbs of Osram lamps 
sometimes noticed is due to the use of a slight amount of copper 
in the leading-in wires. This copper appears to be projected from 
the point at which the filament is joined to the negative leading-in 
wire, and forms on the inner surface of the bulb a distinct 
shadowgraph of the glass stem and wire supports of the filament. 
It is obvious that the use of copper, even in small quantities, in 
the leading-in wires of these lamps must be avoided. 


Boer, elevator, and fly-wheel accidents in the United 
States and Canada in October, 1910, are detailed in a recently issued 
publication. During the month the number of boiler explosions 
was 38, in which a total of 24 persons were killed. The number of 
elevator accidents in October was 85, and the number of persons 
killed was 19. Eight persons were killed by falling down shafts, 
seven by being caught and crushed, and four by the falling of 
elevators. Only four fly-wheel explosions were reported, none of 
which caused fatal injuries. One of the four ‘‘fly-wheels” was an 
emery wheel and another was an automobile fly-wheel. 


An irrigation dam constructed near the Belle Fourche 
River in South Dakota, states the Builder, is one of the largest 
earthen embankments in the world. With the length of 6200ft. 
and the maximum height of 115ft., the dam embodies some 
1,675,000 cubic yards of earth, the inner face, having a batter of 
2 to 1, being protected by a 2ft. layer of gravel, pitched with con- 
crete blocks measuring 6ft long by 4ft. wide by 8in. thick. The 
dam is built across the outlet of a depression and the reservoir is 
supplied with water from the river through an inlet channel 64 miles 
long by 40ft. wide at the bottom. In connection with the reser- 
voir a system of distribution canals is being completed for 
irrigating some 100,000 acres of land. 


In an article on “ Hardening Steel Electrically ” in the 
American Machinist, Mr. E. F. Lake points out that the use of 
electricity for this purpose is now becoming more extended, due 
to the fact that exactly the right temperature for the particular 
kind of steel being hardened can be obtained both easily and 
accurately. .Both the arc and resistance methods are used, while 
lately an American firm has placed on the market a barium 
chloride bath furnace for hardening and an electrically heated oil 
bath for tempering purposes. The barium chloride furnace is 
heated by a single-phase current which can be varied to maintain 
the bath at any desired temperature. The current is regulated 
by a ten-way switch to which tappings from the transformer 
secondary are connected. 


Two new refuse destructor plants, each capable of dis- 
posing of 120 tons of mixed refusejper 24 hours, are to be built at 
San Francisco. According to the Hngincering Record, at one of 
the stations provision has been made in the designs ‘for four 
additional 60-ton units, bringing the ultimate capacity of the 
station to 360 tons per day ; the other station is not arranged for 
future extension. The plants, which are to be supplied by the 
Power Specialty Company, of New York, are of the Heenan type, 
and in addition to the furnaces there will be installed weighing 
apparatus, mixing devices, clinker crushing and screening plants, 
storage hoppers for crushed clinker, and baling presses for tin cans 
and scrap iron. Refuse, after being tipped from collecting carts on 
the site, will be handled mechanically throughout every stage of 
the incineration process. Each 60-ton unit includes a 170 horse- 
power water-tube boiler. The buildings will be of steel frame 
construction enclosed in concrete, and the chimneys will be of 
reinforced concrete. 


Tue Electrician states that the United States Navy 
Department is proposing’ to experiment with electric lifting 
magnets for recovering torpedoes which are fired in practice, and 
which, through some fault of the controlling mechanism, go to the 
hottom after their energy is expended. These torpedoes are 
virtually small submarine vessels with self-contained power plant, 
steering mechanism, &c., and each one is worth a small fortune. 
The points where they are lost will be marked by buoys. Magnets 
will then be dropped down to grapple them and bring them to the 
surface. Owing to the buoyancy of the water, magnets of 
relatively small lifting power may be used, but it will be important 
that these be constructed to withstand the severe conditions of 
moisture and temperature changes under which they will be 
operated. Electro-magnets were recently used in a similar manner 
for recovering kegs of nails from a sunken barge in the Mississippi 
River, and this achievement suggested the new use of the magnets 
to the naval engineers. 


Tue practice of doubling a wire on itself before winding 
it into a resistance coil reduces the inductance of the coil toa 
very small quantity, but unfortunately introduces a considerable 
capacity, which is equally undesirable if the coil is to be used in 
alternating-current measurements. Chaperon’s method of winding 
the coil in sections, in each of which successive layers are wound 
in opposite directions and the magnetic area of each layer made 
the same, reduces the capacity considerably, but, states Nature, 
the more recent suggestion to balance residual inductance and 
capacity has been taken up by Dr. E. Orlich, of the Reichsanstalt, 
with marked success. He winds one layer of wire ona slate slab 
5 by 12 centimetres and 3 or 4 millimetres thick with rounded 
edges, then places bridges over the edges and winds the second 
layer over the bridges. The distance between the two layers of 
wire is calculated so as to make the capacity and inductance equal 
for frequencies not very high. ‘The results of the calculations are 
tabulated for resistance coils exceeding 3000 ohms, below which 
the method is not applicable, 





MISCELLANEA. 


Tue new drainage scheme for Lahore, states the 
Contract Journal, will cost Rs. 1,300,000 for construction, with a 
running annual expenditure of Rs, 50,000 for maintenance. 


Tue Halifax dry dock, now the largest in Canada, will 
be extended 50ft., making it 650ft., which will be as large as any 
of the proposed new docks in Canada. The proposed extension 
will cost £30,000 

A nore in the Chemical Trades Jowrnal states that 
there has been a find of Rutile deposits in South Australia, at a 
peint about 40 miles N.E. from Adelaide. The only other 
source of this rare mineral is in Virginia, United States. Its use 
is in making ferrotitanium, which is used in the manufacture of 
special grades of steels. 

AccorpinG to the Building News, the Southampton 
Harbonr Board have instructed their surveyor to prepare specifica- 
tione and plans and obtain tenders for increasing berth No. 7 in 
width from 40ft. to 50ft.. and widening at the junction of berths 
Nos. 7 and.8, to enable the railway lines being Jaid with a greater 
radius than at present. 


THE question of Manchester’s main drainage system 
has been under consideration for a long time, and a new scheme 
to supplement the existing sewers and do away with flooding, 
has been adopted and embodied with other improvements in a 
Bill which the Corporation have deposited for promotion in the 
coming session of Parliament. The total estimated cost is placed 
at one million sterling, and the work will be spread over ten years. 


Four additional storage tanks are being erected at the 
oil fuel depét at Gosport. These huge steel cylinders have a 
capacity of tons each, and when the four tanks in process of 
construction are completed there will be facility for the storage of 
48,000 tons of oil fuel. The oil is supplied to the ships by means 
of pipes which run from the department to the Royal Clarence 
Victualling Yard, and here a large pier is being built in connection 
with the scheme. 


Tue Permanent Association of International Naviga- 
tion Congresses will hold its twelfth meeting in Philadelphia in the 
spring of 1912, for the discussion of questions affecting inland and 
ocean navigation. Previous meetings of this body have been 
held in the following cities :—Brussels 1885, Vienna 1886, Frank- 
fort-on-the-Main 1888, Manchester 1890, Paris 1892, The Hague 
1894, Brussels 1898, Paris 1900, Diisseldorf 1902, Milan 1905, and 
St. Petersburg 1908. 


From a note in the Iron and Coal Trades Review it 
appears that the Harbour and Shipping Committee of the Cape 
Town Chamber of Commerce has reported on the question of the 
bunkering of coal in Cape Town, and the manner in which it 
should be done, more particularly whether by the Government or 
by private firms in open competition. The Committee considers 
that coal merchants should have the opportunity of demonstrating 
whether or not they are able in open competition to increase the 
bunkering of coal at this port, and that no action should be taken 
by the Government for a period of twelve months. 


THE new French submarine Charles Brun, which is 
about to enter the service after construction at Toulon, embodies 
certain improvements which are expected to make her a noteworthy 
addition to the French navy. The main novelty about the vessel 
lies in the fact that the same motor serves both on the surface and 
submerged, by reason of a special system by which the heat is 
stored up and subsequently utilised when the vessel is beneath the 
surface. It is stated that an under-water speed greatly superior to 
that obtained in other vessels by means of accumulators can thus 
be assured, and according to the Matin, the trials which have 
already taken place have proved most satisfactory. 


Accorp1nc to the Engineering Record a saving in coal 
and oil of approximately £200,000 was effected in the United 
States navy during the fiscal year ended June 30th, 1910, as a 
result of an engineering competition among the warships. The 
battleship Nebraska has been awarded the trophy for achieving 
the best results at the least proportionate cost of the twenty-five 
battleships and cruisers competing, and the members of the 
engineering force of the Nebraska will receive a pecuniary reward. 
The Montana was second, and she and the California arid Missis- 
sippi will be classed as star ships for good “‘showing.” The Preble 
won the trophy in the torpedo-boat destroyer class. Another 
competition began October Ist. 


CoNFIRMATION, states a contemporary, is forthcoming 
from a usually well-informed quarter of the report that the 
Admiralty has entered into a contract for the construction of three 
powerful oil engines. The power, however, wil! fall con- 
siderably short of the 36,000 horse-power previously indicated. It 
is not unlikely that the new engines will be fitted in one of the old 
protected cruisers for experimental purposes. One well-known 
firm of naval contractors is understood to be willing to take a 
responsible part in the experimental work desired by the 
Admiralty, provided the latter will agree to excise from the con- 
tract some of the rather severe conditions which are usually 
inserted in orders for propelling machinery. 


Tue British Vice-Consul at Marsala reports that 
dredging operations are being carried out at that port with the 
object of obtaining a depth of water at the entrance of the harbour 
of 29}ft., and inside the harbour on the south-east side and adjoin- 
ing the mole of 26}ft. This work is being undertaken in order to 
enable large steamers, which are to be put on the service from 
Naples to Palermo, Trapani and Tunis, to call also at Marsala. 
When these dredging operations are completed, there will be a 
sufficient depth of water for large vessels to load and discharge 
cargoes inside the harbour, instead of in the offing, as they are 
obliged to do now. It is probable that new supplies of coal 
will be discharged at Marsala instead of at Trapani. 


WE hear that the Admiralty is carrying out some 
important additions to the already extensive oil fuel storage at 
Portsmouth. Four large tanks are being constructed, each 
having a capacity of 6000 tons. There are already four such oil- 
fuel tanks at Portsmouth, and when the addit‘onal tanks are finished 
there will be storage for 48,000 tons of oil fuel. A jetty is also 
being built, so as to enable the largest ships to be berthed along- 
side of it. Pipes will lead from the storage tanks to the head of 
the jetty, and the oil will be pum through them. The oil is 
brouzht to Portsmouth in specially built vessels, chiefly from 
America, and is pumped up to the tanks, which are situated a short 
distance from the harbour. Similar oil-fuel depdts have been con- 
structed at Devonport and Portland and in the Medway. 


RECONSTRUCTING a reinforced concrete bridge by 
shortening its arch, adding a pier, and building another arch, is 
described in /ngenitiren of Copenhagen. The macadam and part 
of the side walls of the old arch were removed and three holes, 
each 7ft. square, were cut in it over the site of the new pier. The 
foundations of the latter were laid, and twenty old 35 Ib. rails were 
placed vertically in it in two rows, passing up through the holes 
in the old arch. The iron bars in the old arch, exposed by cutting 
the holes, were cut near the lower edge of the holes and bent 
upward to correspond with similar bars to be built into the new 
arch. The abutment of the new arch was cast, then the new arch 
itself, and finally the remainder of the pier. The work was 
carried on continuously by four shifts. Five weeks later the four 
strips of the old arch, projecting through the new work, were cut 
and wedges inserted. These were gradually slackened as the 
centering of the new arch was struck, thus preventing any serious 
unbalanced pressures on the pier from either side, 
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NEW DREADNOUGHT DRY DOCKS IN FRANCE 


( For deseription see page 7) 
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ELECTRICALLY DRIVEN WINDING ENGINE AT THE HARTON COLLIERY 












































ENGINE-ROOM AT THE NEW GENERAL POST-OFFICE GENERATING STATION 
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THE REID-RAMSAY ELECTRO-TURBO LOCOMOTIVE 




















BELGIAN STATE RAILWAYS—TEN-COUPLED GOODS ENGINE 























CHEMIN DE FER DU MIDI—PACIFIC TYPE EXPRESS PASSENGER ENGINE 
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NORTH EASTERN RAILWAY —THREE-CYLINDER TANK ENGINE 
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GREAT WESTERN RAILWAY—FOUR-CYLINDER PASSENGER LOCOMOTIVE QUEEN MARY 
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LONDON, BRIGHTON, AND SOUTH COAST RAILWAY—TANK ENGINE 
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THE WHITE STAR LINER OLYMPIC 
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REPLIES. 





W. B. (Barnstaple).—All experiments show that the power required to 
sustain a man’s weight in still air is far greater than a man can 
develop from his muscles. 

8. B. (Louth).—The Board of Trade prints reports of the inquiries into 
important railway accidents for circulation amongst interested persons. 
They contain all the essential points in the evidence, but the reports are 
not verbatim. Apply to the Railway Department of the Board of Trade, 
Whitehall, 

D. M. (Cheltenham).—If you will consider your proposals a little more 
closely you will see that the ditticulties in the way of realising them are 
almost insurmountable. The direction in which mining engineers are 
working is the prevention of explosions, which is obviously better than 
the course you suggest. 
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where | could obtain such a material I should be much obliged. IT may 
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Students’ visit to the Underground Electric Railways’ Generating Station, 
Lots-road, Chelsea, 8. W. 
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1910. 


NINETEEN hundred and ten died as it had lived. 
It had been a year ‘of political unrest, and it 
breathed its last in political turmoil. From beginning 
to end it was peaceless—one of those years when 
industry struggles vainly against social and political 
restlessness, and when progress is made in spite of, 
rather than by the help of, the Legislature. It is 
not our province to discuss political questions, but 
we cannot help observing that politicians seem 
sometimes to forget that the welfare of the nation— 
and who can gainsay that industries are the back- 
bone of national welfare ?—should be their first 
thought, and the interests of their parties a million 
miles behind it. Of late we have seen a regrettable 
tendency to pull up the very foundations of the 
Empire to make planks for political platforms. 
The industry and trade of the country have suffered 
in consequence. Capital has been frightened, labour 
disturbed. The cry of the whole year has been that 
no one would put money into British industries, and 
that British workmen were restless and unruly. 
It is impossible not to ascribe these facts to the 
political situation, and no survey of the year would 
be complete without a reference to them. So fully 
do manufacturers grasp this fact that on all sides 
we hear a demand for political peace. Work is 





| we are assured, was socialistic 
| These, at least, are directly attributable to politica! 





waiting to be done, the wave of prosperity is 
rising, and if we could but throw off the political 
kentledge that weighs us down we should float upon 
its summit. We need a surcease of disturbing 
legislation. Capital would then be found for British 
industries, and labour would return once more to 
peaceful toil. Forsuch a consummation we sigh in 
vain. 

In the engineering year of 1910 there are no red- 
letter days. The events which we record in our 
annual review are humdrum. No great civil or 
mechanical engineering work has been brought to 
completion, and none of the first importance has 
been begun. Neither Europe, Asia, Africa, America, 
or Australasia has any great accomplishment to put 
to the credit of 1910. This year we shall see the 
completion of the Olympic, the largest ship of the 
world, and the adoption of the 134in. or 14in. gun 
in battleships; some years hence the opening 
of the Panama Canal will be signalled by world-wide 
celebrations, and before that possibly the new 
Quebec Bridge will have risen upon the ruins of 
the old. Those are things for the future; the 
immediate past has no such events to its credit. 
Indeed, when we look back upon it the only thing 
that stands out clearly at all is the prevalence of 
labour troubles... That these disturbances are to 
be ascribed to political causes it is almost impossible 
to doubt. At home we have had the miners’ 


strike, the direct outcome of that egregious 
‘measure the Eight Hours Bill, and in France 
‘they have had the railway strike, which, 


in its origin. 
manceuvres, and who can doubt that the spirit of 
insurbordination, which made and prolonged the 
shipyard strike, is not the offspring of certain 
political theories? Revolutionary ideas in the 
House of Commons have bred revolutionary ideas 
in the country. Lack of ,discipline, and impatience 
of authority, have resulted. The men have risen 
on foolish pretexts against their employers, and have 
contemned their own elected leaders. The very 
foundations of trades unionism have been threatened 
by the insubordination of the members. The same 
spirit is found on all sides, and no employer knows 
from day to day that it may not be his turn to 
suffer next. All this is bad for industry. We can- 
not hope to progress whilst internal friction exists, 
and some means of getting rid of it must be sought. 
Tt is fruitless for- us to increase our scientific 
attainments and our technological knowledge, 
when one workman by laying down his tools— 
as on the North-Eastern Railway—may disorganise 
the industry of half the country. Probably more 
orders are lost by the strike clauses in a contract 
than are ever gained by superlative knowledge. 
The first industrial nation to solve the labour 
problem, the first nation that can say we shall have 
no labour troubles for ten or fifteen years, will rise 
superior to all competition and enjoy an unparalleled 
prosperity. Capital will flow into it, enterprise will 
spring up in it, there will be work and food for all, 
and a success that shall be the envy of the world. 
We say, then, looking back on last year with its 
heavy clouds of labour troubles that there is no 
need so great as industrial peace. 

But to the future we look with hope. The shipyard 
lock-out, after continuing for nearly fifteen weeks, 
came to an end in December on terms which are 
considered by both sides to be equitable, and if the 
influence of the agitator can be checked we may 
look for five years of peace in the federated yards. 
The terms of agreement will be found set forth in 
full in our issue’of December 16th. The principal 
feature in them is that the men agree to punish any 
of their members who in contravention of the Edin- 
burgh agreementof 1909 take partin sectional strikes, 
and the masters, on their side, promise to punish 
any member of the federation who breaks any part 
of the same bond. The prospect of peace secured 
by this instrument and the promise cf an abun- 
dance of work in the shipbuilding yards lead on all 
hands to a belief that the New Year is to be one oi 
unbounded prosperity. In other branches of 
industry there is the same hopeful tone, and we 
look forward to the future with anticipations ren- 
dered all the brighter by the darkness of the past 
three years. 

The events of the past twelve months are set 
forth in our pages to-day. There is, as we have 
said, not one that stands out as a landmark of 
the ear. The progress of invention follows a 
curve which rises rapidly at first, and then turns 
sharply almost to the horizontal. In all branches 
of engineering and engineering science we are 
approaching the horizontal, and until some entirely 
new force or source of power sets up a new 
industry—as the invention of the dynamo did—-we 
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cannot expect to see the curve rise rapidly again. 
We must be content to move slowly, and to make 
little steps in advance. The observation applies not 
only to this country, but to the whole engineering 
world, and it leads us to comment with regret on 
the fact that British engineers seem to be losing 
confidence in themselves. We have witnessed par- 
ticularly a readiness to listen to German inventors 
—particularly if they are professors—when English 
engineers cannot get a hearing. We say, without 
in any way deprecating the skill and knowledge of 
German engineers, that their British confréres are 
as good as any in the world, and quite as capable 
of doing the work that is being done by Germans as 
the Germans themselves. Indeed, it generally 
happens that the improvements effected by British 
engineers on German designs make all the difference 
between success and failure. More confidence in 
ourselves, a little fostering of that old Elizabethan 
vice, insular prejudice, would at the moment do us 
more good than harm. Self-reliance is a virtue as 
much to be encouraged in a nation as in an indi- 
vidual. 

The year has been darkened by several deplorable 
disasters, of which the explosion in the Whitehaven 
pits in May, when about one hundred and forty 
men were killed, and in the Pretoria mine only two 
weeks ago are the greatest. How many men have 
lost their lives by the latter is not yet known with 
certainty, but there is no hope that the number will 
prove much less than three hundred and fifty. 
The cause of this calamity has yet to be ascer- 
tained. The mine is one of the best organised in 
the country, and was not considered dangerous. 
The accident will only serve to stimulate the 
magnificent work that is being done at Altofts, where 
experiments on a gigantic scale are being carried 
out to find the causes and means of prevention of 
colliery explosions. The report on these experi- 
ments, as far as they have gone, was published in 
December, and a lengthy précis of it has appeared 
in these columns. Similar work in other countries, 
notably in France and America, is also being 
carried out, and will be dealt with in early issues 
of this paper. It may be safely said that in the 
whole history of research work no experiments 
comparable with these in scale are to be found. 

Of other disasters, we must briefly mention the 
four railway accidents which have made the year 
one of the worst for many past in the annals of 
British railways. The first was at Stoat’s Nest, when 
five passengers were killed, the second at Ormskirk, 
where one passenger lost his life, the third at 
Willesden, where five were killed, and the last at 
Hawes Junction, where the burning of the front 
carriages of the wrecked train added increased 
horror to the accident; in it ten passengers’ lives 
were lost. But after all, when we remember that 
twelve hundred and seventy million passengers were 
carried by our railways last year, we have no cause 
to look upon these accidents, deplorable as they are, 
in any very depressing light. It has been said, 
with a good deal of truth, that there is no safer 
place in the world than a British railway train. 





STEAM ENGINES. 





THERE is little room for the introduction of novelties 
in the construction of reciprocating engines; but the 
uncertainty and lack of knowledge as to what really does 
go on in the way of heat exchanges inside a cylinder 
afford sufficient stimulus to keep inventors at work. 
During the last year a good deal has been heard about a 
“uni-directional flow ” steam engine constructed by Pro- 
fessor Stumpf. The cylinder is surrounded at its centre 
by a hollow collar in communication with the condenser 
by means ofa pipe. Ports in the cylinder walls open into 
this collar. As the piston advances it passes these ports, 
the admission valve having been shut some time 
previously, and exhaust takes place into the condenser, 
the piston’s return compressing the steam left in the 
cylinder. A quite similar engine was suggested more 
than twenty-five years ago for driving fans at a high 
speed without knock, as there was always pressure on the 
piston. Professor Stumpf’s theory is that one end of the 
cylinder can always be kept hot, much as one end of a 
turbine can be kept hot, and that in this way initial 
condensation is much reduced, and a corresponding 
economy secured. This in effect is the same prin- 
ciple as that of the Cornish engine, in which the 
top of the cylinder is always hotter than the lower 
end. Professor Stumpf read a paper about his 
engine during the recent meeting of the Schiffbau- 
technische Gesellschaft at Charlottenburg. ' The paper 
was severely criticised by several members, as reported 
in our fmpression for November 25th, 1910. It was, 
among other things, stated that a quite equal economical 
efficiency had been early secured by normal engines 
working with steam superheated to a temperature of 
about 600 deg. Fah., and developing an indicated horse- 
power for 4 to 4.1 kilos. of water per hour, or, say, just 
less than 9 1b. So far as can be seen, steam superheated 
to 600 deg. or 650 deg, works without initial condensa- 





tion, so that special arrangements of the kind used by 
Professor Stumpf do not appear to be wanted, or, indeed, 
to be of use. In the country Messrs. Robey, of Lincoln, 
are making engines under the Stumpf patents, so that we 
shall have an early opportunity of learning something of 
the validity of the claims made for it. 

It is interesting to note that Professor Stumpf has 
recently taken out a patent for an engine with two 
exhaust ports near the centre of the cylinder and an ordi- 
nary piston. Admission is effected through drop valves, 
and a piston valve controls the exhaust. We have here a 
suggestion of Caspersen’s continuous expansion engine, 
illustrated in THE ENGINEER for May 31st, 1872. 


Steam Turbines. 


Perhaps the most important feature in the design of 
steam turbines has been the development of the combined 
impulse and reaction machine, for during the past twelve 
months several of the leading firms abandoned their 
original designs and took up the manufacture of this class 
of plant. Many small improvements, which we shall 
deal with in a series of articles to be published in sub- 
sequent issues, were also embodied in other types, and it 
may truly be said that turbine engineers have displayed 
considerable activity. Steam consumptions have been 
reduced, and in the case of the large machines a kilowatt- 
hour has been obtained with 11.5 lb. of steam. In recent 
large war vessels built for the British and foreign 
navies the cruising turbines which were fitted in all 
the large ships of war have been discarded. The 
weight saved by the omission of these is now utilised 
by increasing the dimensions of the main turbines, and 
in this way the loss of economy at low powers is com- 
pensated. Additional stages of blading are being fitted 
at the steam end of the high-pressure turbine, so that at 
the lower fractions of power a higher pressure in the 
turbine can be obtained. All the stages are used, and at 
the higher powers additional steam may be admitted 
through by-pass valves fitted at intermediate stages. By 
this increase in the coefficient of the main turbines the 
economy at full power is considerably improved, and the 
influence of this is said to be appreciably felt in the con- 
sumptions from full power down to about half power. 

An alternative method, which has been adopted for main- 
taining a high steam pressure for the lower fractions of 
load, is the combination of one or more velocity compound 
impulse stages at the high-pressure end of the turbine with 
reaction blading for the succeeding stages. We propose 
to illustrate both these systems in the articles referred to. 

An interesting turbine-driven geared rolling mil! has been 
put into operation in Scotland, and with this we also hope 
to deal at a later date. Considerable attention has been 
paid to the design of mixed pressure turbines, and much 


of about 1.81b. of moderately good coal per indicated 
horse-power per hour. We may add that almost all the 
portable engines built by the firm are now fitted with a 
superheater in the smoke-box. Messrs. Garrett use 
smaller flue tubes than are ordinarily met with in 
portable engines, and in some cases half a dozen 3in, 
tubes are put in in order to raise the smoke-box tempera- 
ture. The economy secured is quite marked. Piston 
valves are always used, and in the new designs the 
diameters of the cylinders have been reduced, and the 
number of revolutions per minute proportionally increased, 
so that the samme power is obtained. But the clearances 
are diminished, and so, of course, is the cooling surface 
meeting the entering steam at each end of the stroke. A|! 
this and the use of high pressures are distinct departures 
from the practice which obtained when the R.A.S.E. was 
giving prizes for the most economical portable engine. 

Within the last year a number of firms making agri- 
cultural engines has begun to put superheater engines on 
the market. Thus, Messrs. Fowler, of Leeds, after some 
years of experiment, showed an engine at the Smithfield 
Club Show which was fully described in our impression 
for December 9th. Steam ploughing engines were almost 
from the first — that is to say, from about 1862—worked with 
higher pressures than portable engines. Smith, of Coven, 
Staffordshire, who was one of the pioneers of steam plough- 
ing, with the late John Fowler, used 90 lb. when the 
normal portable engine carried but 50 lb. Subsequentiy 
Messrs. Fowler used 120 1b. In their latest engine they 
have gone to 2001lb.; we much doubt that the game is 
worth the candle. With a superheater 150]b. is the 
highest pressure desirable in ploughing engines, which 
have to use anything but good water. J. and H. 
McLaren and Clayton and Shuttleworth have also 
taken to superheating; and, indeed, it is not improbable 
that during the next year the use of superheated steam 
in portable, semi-portable, and ploughing engines will 
have become the rule instead of the exception. 

As years pass by the difficulties met with in super- 
heating steam are being overcome; it is more or less a 
tedious process. Superheating is a very old thing. It is 
not too much to say that all experience goes to prove that, 
without special steel tubes and mineral oil, the present 
success could not have been attained. Even now a mis- 
take in the oil or the method of lubrication may cause 
serious trouble. The piston valves have to be made with 
very great precision; they ought to be lapped in, but 
there is more than one way of lapping, and no tool has 
as yet, it would seem, enabled the engine builder to 
dispense with the services of highly skilled men in this 
| class of work. It is to be regretted that English engineers 
| seern to be still compelled to go to Germany for super 
| heater tubes; our own makers are apparently unable to 
| compete with their bounty-fed rivals. 





ingenuity has been exercised in the direction of pro- | 


viding them with automatic valves which control the 
steam under all conditions of steam supply and load. 

As regards pure impulse turbines in which diaphragms 
are employed, and through which the main rotor shaft 
passes, the endeavours of designers to provide satisfactory 
diaphragm glands are well marked, and the importance 
of adopting a high “ critical speed,” and well above the 
running speed, now appears to be universally recognised. 

Large horizontal Curtis turbines are being built in this 
country, and this constitutes another step in the year’s 
progress in steam turbine design. In the large turbines 
of this type the high-pressure steam is admitted to the 
centre of the casing, and after passing to one end through 
some of the stages it is returned to the centre of the 
casing by means of exterior passages, and from. these it 
passes through the remaining stages to the exhaust. 


In this way the steam of high pressure and temperature | 
\is kept as far from the bearings as possible, and their 


tendency to heat is thus minimised. This construction 
also enables a simple type of gland to be used, since the 
pressures at both ends of the machine are usually below 
that of the atmosphere. 

To summarise all the developments which took place 
in 1910 in a few lines is not easy, but those referred to 
constitute some of the most important. 


Superheating. 


The time is not far distant when all reciprocating steam 
engines will be worked with superheated steam. An 
interesting example of the way in which its popularity is 
extending is supplied by Richard Garrett and Sons. Some 


time ago, when large extensions of the works at Leiston were 
being carried out, the question of how power was to be | 


distributed came up. There are now several steam 
engines scattered over the works. Should they be super- 
seded by electricity? After much discussion and calcu- 
lation, the firm put in large Babcock boilers fitted with 
superheaters and fired by chain grates. The steam is 
led for considerable distances through carefully clothed, 
rather small pipes to the engines ; and even those 150ft. 
away have a valve chest temperature representing 50 deg. 
of superheat. The result is, we are informed, in every way 
satisfactory. 

No doubt many of our readers are familiar with the 
Woolf type of engine, which is extremely popular on the 
Continent. It will be remembered that it is a semi- 
portable engine. The boiler has a cylindrical furnace, 
from the end of which a number of small fire tubes run 
to the smoke-box. The chimney is usually inverted ; 
that is to say, the smoke-box communicates with an 
underground flue; the engine, always compound, is 
bolted to the top of the boiler. When water is avail- 
able a jet condenser is placed at the side of the engine, 
and the air and feed pumps are worked by an excentric on 
the crank shaft. Engines of this kind are made up to 
200 horse-power, or a little more. Messrs. Garrett have 
taken up the manufacture of engines of this type. A 
U-tube superheater is fitted in the smoke-box, and a 
temperature of 500 deg. to 600 deg. is easily got. An 
engine of this kind, with only a 13in. vacuum, will give 
an indicated horse-power of 100, with a consumption 





Condensers. 


| In surface condensation nothing very new has been 
brought forward during the year. The condensing ques- 
| tion presents itself in different forms to steam users. We 
|may take first the power-house. As a rule water is 
> scarce and dear, and economy in its use is imperative. 
| It has to be pumped to the top of cooling towers. ‘“ The 
| Cost of a Vacuum ” has been fully treated in our columns, 
| and it has been shown that the cost goes up faster than 
| the cube of the vacuum when near the upper limit. 
When turbines are used high vacua are indispensable ; 
|not so with the piston engine. At sea, as water costs 
| nothing, the conditions are different; they are ideal. 
It is a vain thing to try for 28in. and 28}in. when 
water is, as we have said, -not plentiful. But at 
sea it is quite legitimate to attempt to get the 
greatest possible number of barometric inches. Leaving 
on one side trouble with air, which is fairly well 
got over by auxiliary pumps or their equivalent, we have 
the difficulty presented in inducing the enormous volume 
of low-pressure steam or vapour to move quickly enough 
among the tubes. The differences of pressure at the two 
ends of the tubes, or the two ends of the condenéer is 
extremely small, and the resulting sluggishness beyond 
doubt reduces the efficiency of the apparatus. It has 
been suggested that a fan should be placed between the 
engine and the condenser to drive the vapour forcibly, so 
| tospeak, through. Mr. Morison has actually tried a suction 
| fan to draw the vapour through, but he obtained no result. 
| This is, however, quite a different thing from driving the 
vapour instead of exhausting it. The volume to be dealt 
with just after leaving the turbine is enormous as compared 
with that leaving the condenser. In fact, a suction fan 
can have next to nothing to do. Attention has once 
more been directed to the jet condenser, and it is not 
very easy to see why its use should not be resumed for 
power houses. It is by no means essential, or perhaps 
desirable, that distilled water should be used for feeding 
the boilers. It is well known, however, that in ordinary 
practice a better vacuum is had, other things being 
equal, with surface than with jet condensers. In the 
United States attempts have been made to get a better 
mixture of the water and steam by passing both through 
a centrifugal pump; but by far the best and most original 
work in this direction has been done in this country. If 
our readers will turn to our impression for December 2nd 
they will find a full illustrated description of a rotary 
condenser, the invention of Mr. E. 8. G. Rees, of Wolver- 
hampton. Leaving out details, with which we have just 
now nothing to do, the principle involved is very easily 
stated. Let us suppose that exhaust steam is delivered into 
a suction chamber inaspecially designed centrifugal pump 
lifting the cooling water. The pump will thoroughly mix 
the steain and the water and the air, and expel them to- 
gether. So far as experiments have gone, the results ob- 
tained manifest such efficiency that a vacuum approaching 
within a fraction of an inch that of the barometer has 
been attained. What the expenditure of power will be, 
it is too soon to say. Probably it will not be more than 
that required for the normal air pump used with jet 
condensers. In this country so far little or nothing has 
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been done in superheating at sea. It is far from easy to say 
why. The makers of Schmidt superheaters abroad seem, 
however, to be very successful. The number of ships 
they have now fitted up is assuming respectable propor- 
tions. In the issue for November 18th we published the 
logs of the s.s. Luque. These are probably the first 
official particulars of results obtained in ordinary normal 
work under modern conditions. 


LOCOMOTIVES. 





CONCERNING locomotives nothing very remarkable has 
to be recorded. The use of superheaters is extending, 
but on the whole slowly. Railway engineers are waiting 
and watching and fitting up a dozen engines here and a 
dozen engine. there. It may be almost said that super- 
heating is fighting its way to the frout, thanks to its own 
intrinsic merits. The only real difficulty lies in lubrica- 
tion, and that is being got over, as the oil makers or 
blenders begin to understand precisely what is wanted. 
All the mineral oils are hydrocarbons ; and some of them, 
although they have a very high flash point, are indifferent 
lubricators, while others which are “ greasy” enough 
have a tendency to deposit carbon when worked at high 
temperatures. While oil testing at low temperatures has 
been practised for years with skill and success, more 
requires to be done in this way while the oil is 
submitted to superheated steam. It ought not to 
be necessary, as seems to be the case now, for the steam 
user to have to try oil after oil until he gets just what he 
wants, and that at a high price. The result of various 
inquiries which we have made is that in every case where 
superheating has been adopted a satisfactory lubricant 
has only been obtained after various trials of different 
oils. No doubt this will be altered; but lubrication is the 
key of the position at present. It is also clear that 
modifications in design, workmanship, and material have 
been rendered necessary. In more than one instance an 
attempt to use even moderately heated steam in ordinary 
engines has resulted in disaster, a fact much to be 
regretted, as it operates severely against the reputation 
of superheating. 

As regards structural details, two departures from 
normal designs are to be noted. Both are to be found 
on the Chemin de Fer du Nord. The first is the use of a 
water-tube fire-box. The second is an entirely novel 
arrangement of the low-pressure inside cylinders of a 
four-cylinder compound engine. Instead of placing the 
cylinders side by side, they are “stepped,” as illustrated 
in our impression for November 25th, one cylinder being 
placed behind the other and about halfa cylinder diameter 
to one side. Inthis way, while the length becomes nearly 
as great as it would be with tandem cylinders, two cranks 
and piston-rods are used and the stresses greatly reduced 
and balanced. The low-pressure eylinders are 24.4in. in 
diameter in the new Nord engines, with a stroke of 28.78in.; 
but by slotting one of the frames cylinders 30in. diameter 
might be used in this way. The water-tube fire-box we 
illustrated in our impression for November 4th. History 
repeats itself. Many years ago the substitution of water- 
tube for the ordinary boiler was suggested in our editorial 
columns—obviously too soon. 

A very powerful four-coupled bogie express engine has 
been put into service by Mr. M’Intosh on the Caledonian 
Railway. It has 20in. by 26in. cylinders. The drivers 
are 6ft. 6in. in diameter, and the boiler pressure 165 lb. 
It is fitted with a Schmidt's superheater, with 330 square 
feet of surface. The boiler tubes are 1fin. diameter, with 
a surface of 585.7 square feet. The Schmidt flue tubes 
are 5in. diameter, with a surface of 361.3ft. The fire-box 
surface is 145 square feet, or in all 1695ft. The maxi- 
mum steam temperature is 670 deg. Fah. This engine 
has been so successful that four more of the same dimen- 
sions are being constructed. The reduction in pressure 
will no doabt prolong the life of the boiler, and the 
saving in steam, being equivalent to an enlargement of 
the tender, has enabled longer non-stop runs to be made. 

On the Midland Railway during the year one of the 990 
class passenger engines has been fitted with the Schmidt 
superheater and given satisfaction. Another engine is 
being fitted with the Swindon superheater, illustrated and 
described in our impression for December 16th ; so that 
it will be possible shortly to make an interesting com- 
parison of the two systems. 

On the London, Brighton, and South Coast Railway Mr. 
Marsh is extending the use of tank engines. A new type to 
deal with all kinds of heavy traffic will soon be put in ser- 
vice—see Supplement. These are of the 4-6-2 class, with 
outside cylinders 2lin. by 26in. The drivers are 6ft. 74in.; 
the tanks hold 2300 gallons ; the bunkers hold three tons. 
This enormous locomotive has a boiler 15ft. 94in. long by 
5ft. 3in. diameter. The centre line is 8ft. Sin. above the 
rails. There are 21 superheating fire-tubes (Schmidt's) 
44in. diameter, and 110 flue tubes 2}in. diameter. The 
superheating surface is 342ft., the tube surface 1398ft., 
the fire-box 125ft., or in all 1865 square feet. The grate 
area is 25 square feet, the tractive effort at 75 per cent 
cut-off is 23,000 lb., and the total weight in running order 
no less than 86 tons. Of this the coupled wheels carry 
56 tons, giving a coefficient of adhesion of nearly 5:5 to 
1, The working of fifteen engines which had been 
fitted some time ago with superheaters has been very 
successful, both as regards economy and upkeep. Mr. 
Marsh has had four new Atlantics, nearly completed, 
fitted with Schmidt’s superheaters. The cylinders have 
been increased to 2lin. Loads and speeds have aug- 
mented, and it is contemplated to run all ‘Brighton 
expresses in one hour. 

On the North-Eastern Railway, Mr. Vincent Raven is 
about to put into service a new class of Atlantics, non- 
compound, but with three cylinders. These engines are 
intended to deal single-handed with the heavy East Coast 
expresses, which are timed to do 52 miles an hour over a 
non-stop run of 1244 miles. Mr. Raven will fit some of 








these with superheaters as an experiment, as they will 
be working in the same link as those without super- 
heaters. 

In our impression for March 18th and following weeks 
we published Mr. George Hughes’ paper on “ Compound- 
ing and Superheating in Horwich Locomotives,’ read 
before the Institution of Mechanical Engineers. He has 
now favoured us with a copy of an elaborate report which 
brings experimental information up to the end of last 
September. We hope to deal with the report in a future 
impression. There are some very interesting facts in it. 
One is that simple engines with which compounds are 
competing show a saving of 9 per cent. in coal alone over 
their two years of non-competitive work. 
this is due to changes in the blast pipes, which have been 
increased in diameter. Mr. Hughes is, we may say, now 
carrying out on quite novel lines a series of experi- 
ments on blast pipes and the front end, with, in some cases, 
startling results calculated to upset preconceived ideas. 
Nothing more can, however, be said of these experiments 
at present. In structural details Mr. Hughes has effected 
several changes with, so far as can be seen, most satis- 
factory results. Recently, on several of the compounds, 
the piston valves, which were of the ordinary solid ring 
pattern, have been replaced by an improved type for the 
purpose of reducing undue compression against the high- 
pressure piston. The valve rings, which as before, are of 
the solid pattern, are now fitted with a number of steam 
ports or passages, which are opened and closed by 
auxiliary valves of the mushroom type. These valves 
open or close communication between the high-pressure 
cylinder and the receiver or low-pressure steam chest, 
and their construction is such, that should the pressure in 
the cylinder rise by excessive compression beyond the high- 
pressure steam pressure, then these auxiliary valves are 
displaced, andthe undue compressed steam is discharged 
into the receiver. The results as to the workings of these 
valves are not conclusive, but there is every promise of a 
decided improvement in the working of those compounds 
which are equipped with these particular valves. The same 
idea has been carried out on a pair of slide valves, which 
will shortly be under experiment on a single-expansion 
passenger engine. These valves are constructed at both 
ends with an additional port, which is in full communica- 
tion with the cylinders at the moment exhaust is closed. 
These ports lead into a number of small ports controlled 
by ball valves, which open or close passages between the 
cylinder and steam chest. The area of the valve seating 
is so proportioned that the pressure in the steam chest 
acting on the ball valve holds it on its seat against the 
pressure in the cylinder, but should the pressure in the 
cylinder rise higher than that in the steam chest, the balls 
are displaced and the unduly compressed steam is returned 
into the steam chest. 

On the Great Central Railway Mr. Robinson, still 
building more and more powerful engines, has been 
experimenting with superheating. One of the standard 
0-6-0 goods engines fitted with a superheater has been at 
work since May, 1909, since when it has run over 35,000 
miles, showing a very decided economy in fuel. The 
cylinders, valves, superheater and fire-box are all in 
excellent condition. In view of this experience it has 
been decided to extend the use of superheating. It will 
be tried during the present year in three other classes, 
viz., the new 4-6-2 passenger tank engines, the new 2-8-0 
mineral engines, and in the existing 4-4-2 compound 
express engines. The first of the above classes has been 
designed for suburban traffic at the London end of the 
line, and 10 engines are now well in hand at Gorton. 
They are inside cylinder tank engines, having boilers 
duplicate with those of the “Sir Alexander” class of 
express engine. Inside admission piston valves are used 
with a rocking-shaft link motion. The cylinders are 20in. 
diameter by 26in. stroke. These engines will weigh 
about 85 tons in working order. 

The second class is an enlargement of the existing 
0-8-0 class, and as many of its parts as possible will be 
interchangeable with those of the older engines. Its 
boiler is the same as that used for the Atlantic 
engines. The cylinders are outside, 2lin. diameter by 
26in. stroke, the inside admission piston valves being 
between the frames. Ordinary direct link motion is used. 
The leading truck is required on account of the extra 
weight of the larger cylinders and boiler, and of the 
superheater. These engines will weigh about 72} tons in 
working order. They will have the standard 6-wheeled 
tender, which has the capacity for 4000 gallons of water 
and 5 tons of coal. Both of the above-named engines 
will work at 160]b. per square inch, which pressure has 
been adopted with a view to lessening the fire-box 
maintenance. The compound engine to be tried with 
superheat will not have its present cylinders altered in 
any way, beyond the provision of forced lubrication for 
the high-pressure piston and piston valve. 

Feed heating is also to be tried. Engine No. 92, one of 
the standard 0-8-0 mineral engines, is being fitted with a 
feed heater. This is of the tubular type, and is placed 
below the boiler barrel. The feed-water is forced through 
the tubes by a pump driven from one of the crossheads, 
and a by-pass from the exhaust is connected to the body 
of the heater, so that steam is outside the tubes. 

Experiments have been made during the past year 
with various types of piston valves, and good results have 
been obtained from one of the company’s own make, 
which depends for its action on the differential expansion 
of cast iron and bronze rings. The valves of the super- 
heater engine have single-ring cast iron packings of light 
section, with semi-flexible follower plates on the steam 
side, with holes drilled in the rings to put the pressure in 
the port in equilibrium with that behind the ring. These 
valves, which, of course, work under forced lubrication 
with superheated steam, have given most satisfactory 
results in every respect. 

We may add that the longest continuous run in regular 
service is made by the 3.15 p.m. down express, London 
to Sheffield, a distance of 158} miles, run in just under 
three hours, 








Comparative Tests. . 


During the year Mr. J. C. Bowen Cooke, of the London 
and North-Western Railway, proposed that a series of 
experiments of a somewhat new kind should be carried 
out, and six railway companies entered what was really 
an important competition. The tests consisted in em- 
ploying the engine of one company to do the work of 
another company, with the object of, if possible, discover- 
ing some general type that might be standardised. Here 
all we can do is to place the following particulars of the 
engines tested on record :— 

London and North-Western, Experiment class, 4-6-0 


Very probably | type.—Cylinders (two), inside, 19in. by 26in., Joy gear ; 


boiler pressure, 185 lb. per square inch; driving wheels, 
6ft. 3in. diameter; weight, engine 65 tons 15 ewt., tender 
37 tons—total, 102 tons 15 cwt. Precursor class, 4-4-0 
type.—Cylinders (two), inside, 19in. by 26in., Joy gear; 
boiler pressure, 175 lb. per square inch; driving wheels, 
6ft. 9in. diameter ; weight, engine 59 tons 15 ewt., tender 
37 tons—total 96 tons 15 ewt. 

Great Northern, 44-2 type.—Cylinders (two), outside, 
183in. by 24in.; boiler pressure, 175 lb. per square inch ; 
driving wheels, 6ft. 8in. diameter ; weight, engine 68 tons 
6 cwt., tender 40 tons 18 cwt.—total, 109 tons 4 cwt. 

London, Brighton, and South Coast, side tank (super- 
heater), 4-4-2 type.—Cylinders (two), inside, 2lin. by 
26in.; boiler pressure, 160 lb. per square inch ; driving 
wheels, 6ft. 74in. diameter ; weight, engine 75 tons. 

Great Western, 4-6-0 type.—Cylinders (four), 14}in. 
by 26in., Walschaert gear; boiler pressure, 225]b. per 
square inch; driving wheels, 6ft. 8$in. diameter; weight, 
engine 75 tons 12 cwt., tender 40 tons—total, 115 tons 
12 ewt. 

North British 4-4-2 type.—Cylinders (two), outside, 
20in. by 28in.; boiler pressure, 200 lb. per square inch ; 
driving wheels, 6ft. 9in. diameter; weight, engine 74 tons 
8 ewt., tender 45 tons 8 cwt.—total, 119 tons 16 cwt. 

Finally, we must mention the turbo-electric locomotive 
designed by Reid and Ramsay, made by the North British 
Locomotive Company, illustrated in one of our Supple- 
ments to-day, and described as fully as their makers will 
permit in our issue of July 8th last. Some account of 
the trials of this engine which are now in hand are 
anxiously awaited. 





INTERNAL COMBUSTION ENGINES. 





ALTHOUGH the investigation of heat engine cycles has 
been continued with unabated energy during the past 
year, there is very little new to be put on record. The 
only new result of recent work is a belief, which still 
requires full experimental evidence to reinforce it, that 
radiation may take place from the whole volume of a hot 
gas, and not, as hitherto supposed, from its surface only. 
This theory has been put forward by the Research Com- 
mittee of the British Association, but it is as yet incom- 
plete. So far it is only possible to say that radiation to 
the cylinder walls is to be measured in terms of the 
volume, and not of the surface, of a burning gas, but 
what those terms are has not yet been proved. The mere 
faet, however, viewed qualitatively as opposed to quanti- 
tatively, has helped to a further understanding of the heat 
balance in internal combustion—and doubtless in all heat 
engines—and it has, furthermore, shown that the actual 
gas engine approaches by a small fraction nearer the 
theoretical limit than was supposed. 

On the manufacturing side the advance of the internal 
combustion engine during the past year has not been 
very notable, the most patent fact being its gradual 
development for marine work. Slowly step by step the 
time is coming when the Atlantic will be crossed by ships 
driven by oil or gas. Already engines of 500 to 600 horse- 
power are in successful operation, and others of much 
greater power,the largest no less than 12,000 horse-power, are 
being built. They have yet toprove their reliability, but no 
one who has seen what has already been done can doubt 
that by degrees every difficulty will be overcome. As 
this subject is discussed more fully under the head of 
Marine Engineering we need devote no further space to 
it here. 

In details of design we notice the increasing popularity 
of the vertical type—the National Gas Engine Company 
has opened a large extension to its works to manufacture 
this type only, and have engines up to 1500 horse-power 
under construction—the adoption of forced lubrication 
and the supporting of the rear end of horizontal cylinders. 
For years gas engine builders contended that the 
latter was unnecessary, and we are glad to notice 
that several of them have now the courage of their 
convictions, and are adopting a design which has the 
advantage at least of looking more mechanical. Amongst 
makers who have adopted this design we must mention 
Fielding and Platt, Limited, who have by a simple modifi- 
cation produced a very much more solid-looking engine, 
and Crossley Brothers, Limited, who are remodelling all 
their designs to do away with the overhung cylinder. We 
may remark with regard to the last named firm that its new 
variable-admission valve is proving exceptionally etiective. 
In a recent single-cylinder engine built for an English 
railway company the load was thrown suddenly off and 
on many times, but the speed, we are informed, never 
varied, even momentarily, one revolution. Tangyes 
Limited also have improved their governor by overcoming 
the disturbing element due to havirig to open the admis- 
sion valves against powerful springs. 


Oil Engines. 


The advance of the Diesel type engine for marine 
propulsion has been one of the notable facts of the 
year, and is referred to more fully elsewhere. The 
manufacture of this engine in Great Britain for 
land purposes was taken up fourteen years ago by 
the Mirrlees Watson Company, but as the business grew 
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a new company, Mirrlees, Bickerton and Day, was 
established, and in 1908 opened works near Stockport, 
where the engines are now made. Here an engine of 
250 horse-power in two cylinders has been installed in the 
power-house, and has been running daily since April last 
for purposes of test. One object has been to find out how 
long such an engine will run without internal cleaning, 
and the valves were therefore left untouched until 
November, or 74 months after the start. The valves on 
the air compressor have not yet been removed, nor have 
the pistons or cylinder covers. The bearings have not 
been looked at-—they have forced lubrication—and the 
crank chamber doors have not been taken off. This is a 
pretty severe test of reliability. Other engines, with 
three or four cylinders, each developing 125 horse-power, 
have been and are being made. On the marine side 
Mirrlees, Bickerton and Day have, for the time being, set 
their faces against greater powers than 400, as they 
believe that till more experience is obtained it is unwise 
to attempt larger powers. Engines of this size can be 
run with reversing clutches, and reverse running is not 
attempted. 

A new oil engine has been introduced by Ruston, 
Proctor and Co., Limited, of Lincoln. It is particularly 
intended for crude oil, and might almost be described as 
a semi-Diesel. Air only is drawn in and compressed by 
the piston—up to about 270 lb.—-and just before the dead 
point oil is injected through an atomiser by a cam- 
driven pump. A lamp is required to heat the combustion 
chamber at starting. : 

We must mention here that Richardsons, Westgarth 
and Co., Limited, are taking up the. manufacture of large 
size Diesel engines for the propulsion of ordinary cargo 
boats. 


Big Gas Engines. 


In the matter of big gas engines there is very little to 
be said. The most recent design in this country is that 
known as the “ B.H.P.,” which is made by Fraser and 
Chalmers, Limited, for the British High Power Gas 
Engine Company, Limited. It is a double-acting engine 
of the four-cycle type, manufactured in sizes from 400 to 
6000 brake horse-power, and the aim of the designers has 
been to make it simpler than any of its predecessors. A 
remarkable feature is the use of a flexible hose for con- 
veying water to the piston instead of the usual pipe 
system. 

Makers who have been engaged on large gas en- 
gines for years past have nothing very remarkable to 
report for 1910. The Lilleshall Company, Limited, is 
making two engines of 1700 brake horse-power, and 
blowing engines of smaller power; the Premier Gas 
Engine Company has started up a 1300 horse-power 
engine in a Japanese paper mill, and is now erecting 
a large blowing engine; Mather and Platt have con- 
tinued to develop their two-cycle double-acting type, and 
have built during the year an engine of 550 horse- 
power in one cylinder, which is to use coke oven gas 
and drive a dynamo at Newton, Chambers and Co.’s 
works. A similar engine of 330 horse-power, also for 
coke oven gas, has been completed for the Wharncliffe 
Colliery Company. Messrs. Galloways have now in 
course of construction a large engine of the Ehrhardt and 
Sehmer type. They are new comers in this field, and 
this is their first attempt, we believe, at gas engine con- 
struction. This is a rather meagre record, but it is to be 
observed that the use of big gas engines is expanding, and 
sizes that a few years ago would have been looked upon 
as remarkable are now every-day practice. 


The Gas Pump. 


One of the most notable orders that has been given 
during the year is that for Humphrey gas pumps for 
the Chingford Reservoir. The plant.must be capable of 
raising about 180 million gallons 30ft. in 24 hours, and it 
is to consist of five units, one of 20 and the remaining 
four of 40 million gallons capacity, or in round numbers 
125 and 250 pump horse-power. The gas is to be 
supplied by Dowson producers from anthracite coal, the 
consumption of which is not to exceed 1.11]b. per pump 
horse-power per hour on a six hours’ test. The Metro- 
politan Water Board is to be honoured for the encourage- 
ment they have given to a new invention-—and a British 
one too—by placing this order with the Pump and 
Power Company, Limitéd; and the completion and tests 
of the plant are looked forward to with keen interest. 


The Gas Turbine. 


It cannot be said that the gas turbine makes any 
remarkable progress. Inventors are still busy on it; 
but what practical work is being done is for the time 
being kept quiet by those engaged on it. Rumours of 
success come now from here and now from there, but 
definite accounts of engines other than those of the 
Armengaud and Lemale gas turbine at St. Denis are not 
to be found. It will be of interest to recall that early in 
the year Charles Griffin and Co., Limited, published a 
book on the subject by.Mr. Suplee, in which practically 
all the published literature available is collected. 


MARINE ENGINEERING. 





PropaBLy few engineers are as heartily glad to reach 
the end of the past year as they were to finish 1908 in 
particular, or even 1909 to a lesser extent. Shipbuilding, 
and with it marine engineering, certainly took an upward 
turn last year as compared with the previous two, but it 
was inconceivable that it could have fallen off much 
further. But though a large number of orders were 
booked last year, they do not become apparent in the 
returns, owing to the launch on which they are based not 
occurring till this year. Possibly a much greater return 





of horse-power constructed would have been made had it 
not been for the influence of the recent boilermakers’ 
strike; but a large portion of the orders, especially those 
for high-powered vessels, were not placed until the 

ear was well advanced. Although there has, per- 

aps, been nothing of momentous interest to record 
in marine engineering for 1910, there have, nevertheless, 
been many important launches, several trial trips 
that occasioned more than ordinary interest and a large 
number of orders placed for ships of abnormal size, which 
must inevitably render 1911 a year of great productive- 
ness. There is a very general tendency on all sides greatly 
to increase the size, and consequently the cost of 
individual units, without any reduction in their numbers. 
This affects every branch connected with marine engineer- 
ing, and in view of the very large outputs that there 
is little doubt will be demanded, not only from the 
shipbuilders themselves, but also from the makers of all 
types of propelling and auxiliary machinery, it behoves 
engineers generally to have their plants in a condition to 
undertake the work. Steelmakers especially, in view of 
the rapidly increasing quantity of armour and gun forgings 
required, owing to the augmented size of ships and weight 
of material required, are apt to find themselves pinched 
both for furnace capacity and the heavy tools necessary 
to deal with their product in its earlier stages. 


British Naval Work. 


The Admiralty orders, as always, form a large percent- 
age of the horse-power required from marine engineers. 


Much, if not all, of last year’s programme will, of course, | 


find its way into the 1911 return; but it is consoling to 


| reflect that after the relative inactivity of 1909 no less 


than about 820,000 shaft horse-power has been ordered 
for the Royal Navy since January last, made up by two 
Colonial cruisers, four * contingent” ships, and the ships 
of the 1910-1911 programme, which include twenty 
torpedo-boat destroyers; this total is very great, but it 
appears likely to be eclipsed before long. A great step 
was made early in the year in fixing the individual horse- 
power of the“ Lion” class cruisers at no less than 70,000— 
not far from double the designed power of the Indomitable 
class. The individual power of the battleships has risen 
to over 30,000 shaft horse-power, but the cruiser and 
destroyer classes show no increase over 1909. There 
are only two important ships that carried out trials 
last year—the battleship Neptune and the cruiser 
Indefatigable. Both ships did remarkably well; the 
gunnery trials being also extremely satisfactory. Several 
“Town” class cruisers have been passed into the fleet, 
and interesting comparative trial data was obtained from 
the Curtis turbine cruiser Bristol in relation to the four 
sister ships propelled by Parsons turbines. There was 
found to be a distinct gain in the efficiency of the pro- 
pellers of the twin-screw boat compared with the four 
shaft Parsons vessels, which, however, was practically 
entirely neutralised by the superior thermal efficiency 
of the latter. The Bristol possesses an additional 
innovation in the shape of superheaters in the 
boiler uptakes. A repetition of the progressive Ad- 
miralty policy in appealing to the experience of private 
builders was forthcoming last year in the request 
made to certain firms to tender for “ special” destroyers 
largely on the lines of the circulated specification for the 
27-knot destroyers. As a result, orders for six vessels 
were placed, all of which embody many minor 
novelties in existing practice, which will thus have a fair 
trial under naval conditions without detriment to the 
value of the boats themselves. Thus two ordered at 
Dumbarton will have twin screws and geared turbines 
to drive them, while at least two others will embody a 
modified velocity compounded impulse turbine at the 
forward or high-pressure end. Rotary air pumps and 
turbine-driven fans find a place in another special design. 
As regards the year’s practical steaming work, we have 
had some remarkable instances of reliability and dura- 
bility. from the Dreadnought classes, the experience of 
which has been most satisfactory. The destroyers, how- 
ever, have experienced many minor troubles, which 
are not entirely free from criticism. There have been 
numerous cases of cruising turbines stripping and a few 
other less important troubles which are likely to be 
eradicated in the next classes of boat. The Admiralty 
design of destroyer has already been under trial. It will 
be remembered that the 1909 boats were not, as had been 
the case since the early Hornet class destroyers, contracted 
for on builders’ designs but on Admiralty lines and scant- 
lings. There is great credit due to them, and though 
the trials of the 1909 boats have revealed sundry points 
capable of improvement, the result is undoubtedly a dis- 
tinct success. The work done by the submarines this 
year—by D 1 more especially—has been particularly good. 


British Mercantile Work. 


With the exception of the Vespasian, there has been 
little striking in marine engine work this year at home. 
One gigantic ship has been launched, the Olympic—see 
Supplement—in which the combined turbine and recipro- 
cating engine system has been adopted. Another—the 
“ New Cunarder,” to use a phrase that became famous all 
over the world when speaking of the Mauretania and 
Lusitania—has been ordered but is barely commenced. 
A few Channel steamers, none of any striking importance, 
have been built; but merchant work generally, though vastly 
improved in quantity since 1909, has nothing striking to 
commend it in the past twelve months. The Orient Com- 
pany and one or two other firms have ordered combined 
turbo-reciprocating sets, but it does not appear that 
the well proved economy of the Otaki is as yet thoroughly 
appreciated. Owners are looking more to the possi- 
bilities. of the yet untried. oil engine than to the 
proved certainty of previous steam experience. Trade 
in small Amazon river vessels has been distinctly 
brisk, largely due to the unprepared state of some 








of? the Amazon companies for the boom in rubber, 
the difficulty on this, as on other river sources, is 
the adequate protection of the propeller from floating 
obstructions or stationary obstacles. The uneco- 
nomical stern wheel seems the most reliable solution. 
On the Atlantic service the performances of the Maure- 
tania deserve special mention. The most recent feat is 
crossing to New York and back in twelve days. The trips 
were run in abnormally heavy weather; and the high 
average speed attained was quite exceptional. We have 
known 700ft. 17-knot liners forced to lie to on account of 
stress of weather of far less apparent force. Two other 
magnificent liners of lesser speed are under construction 
for the Cunard Company. 


Boilers. 


There is no denying the fact that interest in steam 
generators is far less keen than it was ten or fifteen 
years ago. This is partly due to the boiler having 
been overshadowed to a large extent by the engine and 
propeller questions of recent years and partly to the 
greater reliability of the naval boiler, which type alone 
gave real cause for controversy, as the cylindrical boiler 
was of proved efficiency and durability for mercantile 
work long before the introduction of the water-tube type 
in the Royal Navy. There are, however, signs that in 
those classes of vessel wherein the boiler itself forms a 
large proportion of the total displacement—such as in 
fast cross-Channel steamers more especially—that the 
water-tube will be adopted. Naval experience in the last 
ten years with the Yarrow or Babcock boilers has been 
markedly free from the troubles due to design or work- 
manship such as characterised the earlier naval 
installations. There really exists no adequate reason 
against their more general adoption. It is stated in 
Germany that the two new Hamburg-American Liners 
are to have water tube boilers of the Schulz type, while 
there are also two channel steamers being built in 
the Clyde with this type. The attitude of the 
Registry Societies against water-tube boilers in insist- 
ing on unduly severe survey conditions has hitherto 
militated against their wider adoption, but with 
Admiralty experience as a guide there should have been 
no real necessity to discourage the water-tube boiler 
any longer. In naval work there is relatively littlei» 
record excepting an increased tendency to enforce a stil. 
stricter inspection of tubes—if such be possible—but the 
improved reliability is gaged worth it. Superheating 
is still opposed, though for land turbine plants, where 
impulse rather than reaction turbines are adopted, there 
can be no doubt as to its value. As it is, only a few 
solitary naval vessels have been so fitted in the last year, 
and there is still noadequate experience gained as to their 
value. 

In some quarters turbine-driven fans are advocated. 
These were tried in the United States, but some doubt 
exists as to their economy, though they absorb less space, 
and are more convenient to place on board ship than the 
reciprocating type. It is also possible that before long 
the “ mushroom” type of ventilator, with a hinged top 
for fine weather use, will be more widely adopted. The 
large open cowl, however efficient it may be for catching 
air, is open to many objections. 


Marine Engines. 


Of marine engines, or turbines per se, there has been little 
development of great interest. The triple or quadruple 
expansion reciprocating engine still holds its own ; though 
the Parsons turbine, built and building, exceeds 5,000,000 
shaft horse-power, practically all of the same general type. 
Improvements in auxiliary machinery have been rela- 
tively small. The Weir condensing plant has been found 
of great service in Admiralty as well as mercantile circles, 
and is by far the most widely adopted at the present day. 
Rotary air pumps find favour abroad, but have hardly 
been introduced into this country. In details of construc- 
tion, there have been distinct improvements in the quality 
of materials, especially for propeller, and in high tensile 
bronze castings for steam fittings or boiler materials, but 
British makers still seem unable te provide the high 
quality of steel casting that can be purchased on the 
Continent or in the United States. Iron castings have 
been none too good in many cases during the last two 
years, and foundry work all round seems capable of im- 
provement. The actual thermal efficiencies attained 
during the year have been very good. The steam con- 
sumption of the Town class cruisers especially was very 
low, and in some of the recent large reciprocating engined 
ships it has been reduced by greater attention to feed- 
heating, by the use of auxiliary exhaust and better con- 
densing plant. 


Geared Turbines. 


The adoption of mechanically geared turbines for marine 
work was first shown to be a practical proposition early 
in the year, though elaborate experimental results on large 
steam turbines driving slow-running secondary shafts by 
means of helical gearing were published eighteen 
months ago by the Westinghouse Machine Company of 
Pittsburg. At the meeting of the Institution of Naval 
Architects in March, 1910, the Hon. C. A. Parsons read 
a paper describing an application of mechanical gearing 
to merchant ships of slow speed as carried out by the 
the Parsons Marine Steam Turbine Company. In this 
he gave very full particulars of the details of the installa- 
tion, together with the comparative results obtained with 
the original engines and with the geared turbine system 
by which it was supplanted. The success of the very prac- 
tical experiment thus made was most striking. Thecargo 
vessel Vespasian, of 275ft. length and 4500 tons displace- 
ment, was purchased, and her machinery very thoroughly 
renovated and overhauled prior to a thorough series 
of tests being conducted to obtain reliable measurements 
of coal and water consumption, not only on progressive 
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speed trials, but also in service. On the completion of a 
voyage to Malta and back the triple-expansion engine 
was taken out, and a geared turbine system applied in its 
place to the original shaft and propeller, after which the 
second series of trials took place under corresponding 
conditions. The saving in weight by adopting the tur- 
bine was 25 tons; the engine and its condenser weighed 
100 tons, and the installation of turbines, condenser and 
gearing only 75 tons. The saving in steam consumption 
at 10 knots—the water was carefully measured in tanks— 
was practically 15 per cent. Such a result would be 
remarkable, even if it were only a temporary saving, but 
the improved economy has been maintained without any 
deterioration on numerous subsequent voyages to con- 
tinental ports. For the same coal consumption the speed 
was materially increased. 

The Vespasian represents a very common type of cargo 
steamer. She is only 1100 horse-power, and the applica- 
bility of direct-driven turbines to ships of such low speed 
had long been recognised as impracticable. Mechanical 
gearing had also long been discussed as a possible solu- 
tion ; but even after the Westinghouse trials, wherein a 
98.5 per cent. efficiency of transmission was attained with 
6000 horse-power, there still remained—until Mr. Parsons 
actually conducted his trials—considerable doubt as to 
its efficiency and durability. The service trips of the 
Vespasian have confirmed this latter quality. It is diffi- 
cult to understand, therefore, why more has not been 
heard of geared turbines. There are two or three 
destroyers being built for the Admiralty in which gearing 
is to be adopted, but nothing more. Builders, we believe, 
receive far more inquiries for oil engines which incidentally 
remain relatively untried than they do for geared turbines. 
Some people urge that the gearing is noisy, which is 
quite incorrect, while others continue to doubt the 
reliability of the gearing. The first is a frivolous objec- 
tion, while, as to the other, those few whom the 
Vespasian’s record has failed to convince have possibly 
given the subject inadequate attention in other branches 
of engineering—motor cars or rolling mills, for example. 

Similarly, as regards the hydraulic gear of Dr. Fét- 
tinger, there has been, since the trial of the experimental 
launch, only one small vessel commenced. The F'dt- 
tinger gear possesses the advantage of reversibility, but, 
on the other hand, reduces shaft efficiency. Even so its 
silence and the remarkable smoothness of its operation 
strongly commend it, and there is no doubt that even 
with its 85 per cent. efficiency its use with turbines would 
effect great economy over reciprocating engine vessels. 
For vessels in which gas engines are applicable the Fét- 
tinger gear admits both of speed reduction and reversi- 
bility, and early next year we may expect to hear of the 
trial results of the vessel now being built on the Tyne 
with such an installation. Of electric gearing practically 
nothing except paper proposals has been heard. 


Internal Combustion Engines. 


Probably relatively less of the petrol or producer gas 
engine has been heard during the past twelve months than 
of the oil engine, which has apparently made remarkable 
progress in the last two years on the Continent. Much 
has been done in this country with motor boats of the 
hydroplane type—Pioneer, Miranda, &c.—but these are all 
fitted with very high-speed engines, in spite of their great 
power, and petrol-driven moreover. The German firms 
have made, together with the Belgians and the Swiss and 
Dutch, great strides in oil engine work, and there are 
several vessels under construction abroad with Diesel 
engines. No unanimity as to type seems to have been 
arrived at, and whilst the two-cycle engine is in 
greatest favour, the four-cycle is yet very well hold- 
ing its own. Reversibility and elasticity over a big 
range of power are the two most formidable diffi- 
culties to be contended with, but the cost of construction 
is also very high. Reliability equal with that of the 
steam engine has yet to be proved, and the geared turbine 
hovers in the background as a well-proved and reliable 
rival. In fact, even for auxiliary work, such as dynamo 
engines, where a reliable oil engine would obviate the use 
of an auxiliary boiler, air-pump, and feed pump, oil 
engines are not yet adequately trustworthy. Until they 
have given proof of their quality, it is absurd to consider 
their adoption for the largest powers as imminent. The 
great gain in economy by their use, however, is directing 
attention to them from all over the world, and many 
developments may be expected at no distant date. To 
suggest battleship or destroyer propelling machinery of 
this type is as yet absurd; the réle of the oil engine is 
far more likely to be in tramp steamer propulsion, com- 
mencing at 1200 or 1500 horse-power. 

One of the most important vessels yet completed is the 
oil-tank ship Vulcanus, built and engined by the Neder- 
landsche Fabriek at Amsterdam. It has a six-cylinder, 
four-cycle, reversible Diesel engine developing about 500 
shaft horse-power. As it is intended to make ocean 
voyages its progress, as the pioneer in such work, will be 
watched with the closest interest. A twin-screw vessel 
is being built now by Blohm and Voss, and in due course 
will be fitted with two three-cylinder, double-acting, two- 
cycle Diesel engines. A peculiarity about this engine 


will be that the piston and rod will be cooled by oil cir- | po 


culation. In the Vulcanus they are cooled by air. 
Schneiders have also taken up the manufacture of 
marine Diesel engines, and are fitting a big five- 
masted French sailing vessel with a twin set of four- 
cylinder, two-cycle engines, each of which will develop 
about 1000 horse-power, and will together give the vessel 
a speed of 94 knots. Burmeister and Wain, of Copen- 
hagen, are also building marine sets of large power, and the 
Augsberg-Nurnberg have several large reversing engines 
now under test. They are single-acting two-cycle with 
six cylinders. At John Cockerill’s works a Diesel marine 
engine, which is particularly interesting because it is 
capable of running at very low speeds, is being con- 
structed. It has six cylinders on one crank shaft, but the 
shaft is divided at its centre by a clutch. For full speed 





the clutch is engaged and all cylinders work. For slow 
speed or reversing the clutch is disengaged and the 
forward three cylinders drive an air compressor, which 
supplies air to the aft three cylinders, which then run on 
compressed air only. A great range of speed is thus 
made available. 

In this country there is comparatively little progress in 
this direction, but we understand that Richardsons, West- 
garth and Co. are taking up the manufacture of marine 
engines of the Diesel type. 


Marine Engineering Abroad. 


There have been several important developments 
abroad, especially in Germany, where the two big 
Hamburg-American liners have been ordered, the trials 
of the armoured cruiser Von der Tann, of 80,000 developed 
shaft horse-power, have taken place, and the introduction 
of oil-engined sea-going ships commenced. The two first- 
named vessels—both to be built at Hamburg by the 
Vulean Company, and Blohm and Voss—are of about 
80,000 shaft horse-power, and nearly 60,000 tons dis- 
placement. The Von der Tann is the first German 
Dreadnought type cruiser, and though severely forced on 
trial she indicated a high degree of economy and attained 
a mean speed of 27.4 knots. 

In France the trials of the first turbined-engined 
Dreadnoughts have taken place, though a severe case of 
blade stripping on the first steam trial severely upset the 
equanimity of the Admiralty engineers, especially as 
there have also been sundry cases in the destroyers. The 
new Messagerie American liner La France was satis- 
factorily launched at St. Nazaire in October. 

In the United States there has been little of great 
interest. The three experimental scout cruisers still 
continue to run comparative trials, but valuable informa- 
tion of a similar nature is available from the perfor- 
mances of the battleships Delaware and North Dakota. 
An interesting case of re-engining a turbine ship with 
twin-screw reciprocating engines has recently occurred. 
This was the first Curtis turbine vessel Creole, whose 
speed and power was never such as to attract a turbine 
engineer. 
mance occasioned no surprise. 


MOTOR CARS. 





In automobile engineering the past year has seen the 
further adoption of worm gearing in the final trans- 
mission of power from the gear-box to the rear axle. 
The greatest difficulty in adapting this form of trans- 
mission to the motor car arises from the small amount of 
space between the differential. gear-box and the ground. 
In several cases this leaves only about 6in. or Jin. between 
the worm casing and the ground, which would be highly 
dangerous in countries where the roads are of primitive 
construction. To remedy the defect some motor car 
makers have been compelled to place the worm on top of 
the wheel, and this introduces lubrication difficulties. 
It is practically impossible to keep the worm immersed 
in oil under such conditions, and if it is not immersed the 
efficiency of the worm drive is greatly impaired. This 
is so especially at starting and when running slowly up 
hills, when the worm and a portion of the wheel are 
liable to be dry. Even if some means of supplying oil 
from a sump to the worm is introduced, the supply does 
not commence until way has been got upon the car. 

In the design of petrol engines for motor cars the new 
system of taxation, based on the well-known R.A.C. 
rating, has had the effect of keeping down the piston 
areas and increasing the length of stroke. The sleeve 
valve engine has been taken up under licence by 
several firms at home and abroad, but the poppet valve 
engines still predominate. To render the working of this 
type of _ngine less noisy, there are one or two firms who 
have given up the employment of spur gearing for driving 
the cam shafts, and employ instead either chain gearing, 
as in the Knight engine, or spiral gears, and the same 
remark applies to the operation of the magneto shaft. 
To muffle the tapping of the valve stems it is now 
usual to fit easily removable covers to box them in. 
One or two well-known makers have made a departure 
by placing the valves in the tops of the cylinders, and 
these are operated by a shaft, also on top, and driven by 
chain or spiral gears. Owing, probably, to the success of 
a well-known French car, some English builders have 
removed their radiator to a position at the rear of 
the engine and in front of the dashboard—a position 
which has some advantages, although it is probably 
not so efticient. 


Front wheel brakes have increased somewhat in | 


favour, but it is questionable whether past experi- 
ence of theie action has been very inspiring, owing 
in some cases to faulty design. With front wheel brak- 
ing the front axles must be made correspondingly 
stronger, as there is a tendency when the brakes are 
applied to bend the axles backward. Front wheel 
brakes have the good feature of distributing the braking 
wer over four wheels instead of over two, and com- 
pared with. the now old-fashioned propeller shaft brake, 
offer a greater retarding surface without inflicting 
unnecessary wear and tear on the transmission system 
of the car. They must, however, be used in conjunction 
with pivotal steering to act with equal force on each 
wheel, otherwise steering troubles will ensue. Apart 
from a tendency to increase the number of speed gear 
ratios from three to four there is little new to report in 
this portion of the motor car. Quite a marked feature of 
the November motor car show was the adoption of all- 
metal wheels. Messrs. Lanchester proved quite early in 
the motor car movement that wire wheels could be made 
very much stronger weight for weight than those of 
wood. The advantage of carrying a spare wheel and 
tire, all ready to slip on when required, has been the 





That ordinary engines improved her perfor- | 








cause, to a very large extent, of the extensive adoption of 
wire wheels during the past year. 

No new fuel which is at all likely to rival petroleum 
spirit has yet made its appearance, but an ingenious 
chemist appears to have devised a process for success- 
fully solidifying petrol which may have far-reaching 
results. The process of preparation is a secret, but it 
seems that the petrol is heated, and during the heating 
stearine— previously treated with hydrochloric acid— is 
added in the form of powder, and dissolves rapidly. Then a 
solution of methylated alcohol and caustic soda is intro- 
duced, producing a violent reaction without raising the 
temperature of the mixture. After the addition of a 
certain quantity of water solidification of the mixture 
ensues. The whole is then turned out into moulds or 
boxes ready for use. It is claimed that in burning 
the solidified petrol does not liquefy, but simply gives off 
vapour, which is immediately consumed. The process 
is said to give a considerable economy in use, as well as 
producing a fuel much more convenient for transport 
and handling, and its commercial development will be 
watched with interest by all motorists. 


AERONAUTICS. 





The Elimination of Chance. 


In trying to summarise the progress made in the science 
and practice of artificial flight during the past year, we 
are at the outset faced with a difficulty in that it is almost 
impossible to say what should be taken into considera- 
tion and what should be left out of account. Much has 
happened, many new machines have been designed and 
constructed, there have been frequent accidents and a far 
too lengthy death roll. Yet it is obvious that, as contem- 
poraries, we are not quite fitted to judge properly the 
value of the work now being done. Hidden away in 
some corner unnoticed by the public and, maybe, unap- 
preciated by aviators themselves, work may be going on 
which will have a vastly greater influence on the future 
of aeronautics than any of the many daring flights which 
have stirred the popular imagination during the past 
year. When the day comes, if come it ever does, when 
the flying machine and the dirigible balloon afford a 
practical and popular means of transport, it will be 
possible to assign to the events of 1910 their true order of 
importance, and to pick out those which are really crucial 
and those which are merely of ephemeral interest. 

But that the mind of the public is too easily stirred in 
such matters, and that it has assigned to the many daring 
feats and attempts of the past year an importance not 
altogether warranted, we are convinced. A flight across 
the English Channel or across the Alps, while admittedly 
a noteworthy event, implies no more a progressive step 
in aeronautics than an isolated victory by a savage tribe 
over the troops of a civilised nation indicates superior 
military capacity on the part of the victors. Such events 
are settled by the simultaneous action of a host of 
chances, the absence of any one of which would probably 
lead to a wholly different result. It is by the elimination 
of his dependence on such chances, and by his capacity 
to overcome unfavourable circumstances, that man may 
best judge of the progress he is making in any art or 
undertaking. Our vessels and our railways are run 
now-a-days almost independently of meteorological con- 
ditions and a wide variety of other adventitious occur- 
rences, any one of which would have upset the working 
of the early efforts of man to secure transportation 
by mechanical means. Adverse circumstances in 
these two realms can usually be foreseen and pro- 
vided against. But, with the aeronaut, success 
or failure depends, in the first instance, on chance, 
and it is but seldom that he can foretell the conditions 
under which he will have to fly until he is actually on his 
course. He cannot take precautions therefore, and even 
if his ability to peer into the very immediate future were all 
that could be desired, he could not probably avail himself 
of this knowledge without in some way seriously sacri- 
ficing the utility of his machine or encumbering it with 
an impossible amount of safety appliances. It is in com- 
paring the present state of artificial flight with regard to 
this factor of chance with the surety and safety of action 
of our other means of transport that we obtain a true 
measure of the progress being made. When we reflect 
in this way on the events of the past year we are forced 
to admit that artificial flight has yet a long development 
in store for it before it reaches a stage of perfection at all 
comparable, as far as the general public are concerned, 
with that of our railways and steamships. Indeed, we 
may be certain that it has yet a considerable distance to 
travel before it can claim as high a degree of evolution as 
that represented by the Rocket or the Comet. 


The Showman’s Influence. 


While it has thus to struggle with the obstacles of 
Nature its progress is also hampered in another and 
wholly artificial manner. The aeronautical meeting, at 
which large monetary prizes are distributed, was hinted 
at in 1909. During the past year there has been an 
unnecessary number of Pree sporting events, and the 
practice of holding such gatherings has become firmly 
established. That this should be so is somewhat curious, 
in view of the fact that the majority of such meetings 
have not in the past been a financial success to their 
promoters. Again, the excuse for them as far as the 
public is concerned is not very obvious.. But in a com- 
mercial age everything is turned to account, and from its 
birth a new science is made the -subject of a financial 
venture. It is not therefore surprising to find that the 
conflicting claims of scientific perfection and commercial 
success have resulted in good to neither side in the region 
of aviation. Unseemly scenes occurred at several of 
these meetings during the past year. The spectators, 
disappointed by the poor display given at times by the 
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aviators, did not hesitate to exhibit their displeasure in 
an unruly manner, while among the aviators dissension 
and dispute arose with regard to the allocation of the 
prizes and the adjudication of the records. Such occur- 
ances do not add to the repute of aeronautics as a pro- 
fession, and cannot do otherwise than retard its progress 
as a science. 


Notable Flights of 1910. 


We cannot attempt to record in detail all the more 
important flights made during the year. Nor is it neces- 
sary; for there are already in existence several excellent 
annual productions devoted exclusively to aeronautical 
matters, and these may be consulted by such as desire a 
minute account of the current history of the subject. 
The year had scarcely opened when news came that 
disaster had befallen one of France’s pioneer aviators, 
and the roll of death thus heralded has been added to 
continuously down to the last few days of the closing 
month. M. Delagrange, who met his death on January 
1th, had done much real work for the advancement of 
aeronautical science, and as an exponent of the art of 
flight had attracted considerable attention. He had at 
first used a Voisin biplane, but on the monoplane coming 
into prominence in 1909 he purchased a Blériot machine, 
and it was to this that the fatal accident occurred. 
During January a flying meeting was held at Los 
Angeles, California; the most conspicuous features 
of the event were Paulhan’s flight to a_height 
of about 4150ft., and Glen Curtiss’s journey with a 
passenger at the rate of 55 miles an hour. From 
February 6th to 13th a flying meeting was held 
at Heliopolis, Egypt, and from March 27th to April 3rd 
a similar meeting was held at Cannes. Neither of these 
was productive of anything very interesting, a remark 
which also applies to the flying meeting held at Nice 
from April 10th to the 25th. On the 28rd of the same 
month Grahame-White made his first attempt to fly 
from London to Manchester, in competition for the prize 
of £10,000 offered by the Daily Mail. Starting shortly 
after 5 a.m., the aviator flew for about two hours, and 
descended for his first stop near Rugby, 83 miles from 
London. After resting, he ascended again for the second 
stage of the journey. The engine now began to give 
trouble, and just before reaching Lichfield he had to 
descend for repairs. As the wind now began to increase 
in violence it was decided to postpone any further 
attempt until early next morning. Unfortunately, during 
the night the machine was blown over, and it became 
impossible to continue the journey. Returning to 
London the aviator speedily set to work to repair his 
machine. Meanwhile Paulhan, the well-known French 
aviator, had decided to contest the prize, and by 
Wednesday evening, April 27th, his machine was 
fully erected, and the English one repaired. About 
half-past five Paulhan ascended, and followed by a 
special train on the London and North-Western Rail- 
way made rapid progress towards Manchester. At 
five minutes past eight he descended at Lichfield, 
117 miles from London. Meanwhile Grahame-White, hav- 
ing heard of his rival’s start, ascended on his machine at 
6.29 p.m. Flying for about an hour and a-half the 
English aviator came down at Roade, 60 miles out. At 
Roade and Lichfield the two competitors thus passed the 
night, and early next morning they each made efforts to 
continue on their journey. The Englishman was, how- 
ever, unfortunate, and engine troubles again compelled 
him to descend. His rival, however, leaving Lichfield at 
4.8 a.m., by an excellent flight completed his journey and 
alighted in the outskirts of Manchester at half-past five. 

This was undoubtedly one of the most noteworthy 
achievements of the year. It demonstrated the possi- 
bility of a country journey, when the country was 
hitherto unknown to the aviator. Mr. Grahame-White’s 
flight, although not successful, was nevertheless a fine 
performance. In particular, the second part of his 
flight, namely, from Roade to Polesworth, is to be 
particularly recorded. For on this occasion he was 
flying in the dark, and depended for guidance entirely 
on the lights of some motor cars following him. 

April also witnessed many disasters in the aeronautical 
world. Le Blon was kiiled at San Sebastian on the 
2nd. Two balloons were wrecked on the 3rd in Germany. 
On the 19th another balloon was struck by lightning, and 
on the 24th the Zeppelin airship No. II. was torn from its 
moorings and completely wrecked. A noteworthy flight 
during the same month was that undertaken jointly by 
MM. Farman and Paulhan. Leaving Etampes on the 
17th of April, M. Farman flew with a passenger for 
60 kiloms. and descended at Chévilly, near Orleans. 
M. Paulhan then took charge of the machine, and flying 
back towards the east descended at Mourmelon, having 
flown a total distance of 80 kiloms. 

During May fiying meetings were held at Lyons, Berlin, 
Verona, and Munich, but it is to de Lesseps’ cross- 
Channel flight and Curtiss’s performance in America that 
attention should chiefly be directed. On the 21st of the 
month M. de Lesseps left Les Baraques, near Calais, and, 
guided only by the sun, for the afternoon was misty and 
the vibration of the machine rendered a compass of very 
little use, he proceeded on his journey across the Channel. 
Thirty-five minutes after starting he alighted safely near 
Dover. It is worthy of note that this flight was carried 
out on a Blériot monoplane fitted with a Gnome motor 
The gyroscopic action of this engine had been previously 
thought to render it unsuitable, if not dangerous, for use 
on @ monoplane, and it was to this cause that some attri- 
buted the disasters to Delagrange and Le Blon. In 
America Curtiss carried out an excellent flight on the 
28th of the month. Competing for a prize of 10,000 dols. 
offered by the New York World, he flew a total distance 
of 150 miles in about 2} hours. The journey was accom- 
plished in three stages, and in the fact that the descents 
and ascents were accomplished with ease and without 
involving any damage to the machine we have an indica- 
tion of a distinct advance in the practice of aeronautics. 








Starting from Albany, Curtiss made his first descent at 
Poughkeepsie. Continuing his course over the Hudson 
River he next alighted at Manhattan Island, and finally 
came to earth again at Governor's Island. 

June saw flying meetings at Anjou, Ofen-Pest, and 
Rouen, a double journey across the English Channel by 
the late C. S. Rolls, a flight from Farnborough to London 
and back by the Army airship Beta, and a serious disaster 
to the Zeppelin passenger airship Deutschland. Using a 
Wright biplane Mr. Rolls, on the evening of the 2nd of the 
month, took advantage of a temporary absence of wind and 
fog, and set off across the Channel to Sangatte. Reaching 
that spot he turned without alighting, and set off towards 
home again. The second stage was beset with some 
difficulty, as mist began to gather, and the aviator had, 
like M. de Lesseps the previous month, to rely on the sun 
for his bearings. He, however, succeeded in reaching 
Dover after having covered a total distance of about 
50 miles in an hour and a-half. The army airship Beta 
left Farnborough in the early hours of the morning of the 
4th, under the command of Colonel Capper, and carrying 
two other passengers the airship arrived over Southwark 
Bridge at 2.15 a.m. On the return journey St. Paul’s was 
circled ; then passing over the Marble Arch and Staines 
the Beta was brought back to the shed at Farnborough 
at 4.15a.m. It is noteworthy that this flight was carried 
out almost unobserved by all except those most inti- 
mately connected with it. The airship Deutschland 
performed two remarkable journeys on the 22nd and 
the 24th of the month. On the first occasion, with 
thirteen men on board, she flew from Friedrichshafen 
to Diisseldorf, a distance of 250 miles, in about 
nine hours. The second journey was made with 
thirty-two passengers, and consisted of a voyage from 
Diisseldorf to Dortmund and back. The distance 
between these two towns is about 28 miles, and on the 
outward journey the vessel was assisted by the wind, 
and the trip lasted about half an hour. On the other 
hand, the return journey occupied about two hours, as 
wind and rain coaspired to retard the passage. Much 
interest was excited in every country by these events, 
but the prophets were soon silenced. For on the 28th 
the vessel left Diisseldorf with thirty-two passengers 
on board, and, after an adventurous voyage, was wrecked 
in a wood near Osnabruck. 

The annual aviation meeting at Rheims opened on 
July 3rd and terminated on the 24th. On the opening 
day a serious accident took place, which resulted in the 
death of M. Wachter. Many sensational flights, such 
as Latham’s ascent to a height of over 4500ft. and 
Olieslaeger’s journey of 244 miles in five hours, were 
accomplished. But the most important lesson brought 
out by the meeting was the fact that the monoplanes 
have a far better chance of weathering a gale than the 
biplanes. Other meetings were held during this month 
at Bournemouth, Caen, Lille, and Blackpool. The 
Bournemouth meeting was heavily marked with calamity. 
On the 12th of the month at this meeting the Hon. 
C. S. Rolls, an engineer by profession, and a most 
enthusiastic motorist and aeronaut, met his death in a 
very sudden manner. Competing in the landing com- 
petition he had made a sharp turn when, from a height 
of about 20ft., he was seen to fall with his machine to 
the ground. At the Bournemouth meeting also, 
Christiaens and Boyle met with serious, although 
fortunately not fatal, injuries. 

August was a crowded month. Meetings were held 
at Johannistal, Lanark, and Le Havre. On the night of 
Saturday, the 6th, Mr. C. Willows left Cardiff in an 
airship of his own design, and single-handed flew for 
ten hours until he reached London. The Channel was 
crossed a fourth time during August, the aviator on this 
occasion being Mr. Moisant, an American. Leaving Issy, 
near Paris, on the evening of Tuesday, the 16th, the 
aviator, accompanied by his mechanic as passenger, set 
off on an attempt to reach London. The first night was 
spent at Amiens, and on the following day he proceeded 
to Calais. After a short rest he then flew across the 
Channel, and alighted near Walmer. The next morning 
saw him at Sittingbourne, and later in the day he reached 
Upchurch. Thereafter his journey was frequently inter- 
rupted, and it was not until the 6th of September that 
he succeeded in reaching London. Under the auspices 
of the Matin a contest entitled “Le Circuit de l'Est” 
was carried out from the 7th to the 17th of the month. 
The course planned was a six-sided irregular polygon, 
taking in Paris, Troyes, Nancy, Meziéres, Douai, and 
Amiens, and on the 7th eight aviators started on the 
journey. After the second day, however, only two were 
left in the contest, Leblanc be 5 Aubrun, and in the end 
Leblanc was awarded the first and Aubrun the second 
prize. The importance of the contest lies in the fact that 
it showed the capabilities of the aviators to fly certain 
prescribed distances on certain days without choosing their 
own time and weather. 

Numerous cross-country flights were undertaker 
during September, but of these, Weymann’s attempt to 
fly from Paris to the Puy de Dome with a passenger is 
prebably the most noteworthy. A more foolish contest 
was that which aimed at a flight across the Alps by way 
of the Simplon Pass. That it was done by one man— 
Chavez—is not to be wondered at so much as that it was 
ever suggested. When all the other competitors had 
withdrawn from the contest, Chavez, almost, it would 
appear, against his better judgment, set off. He succeeded 
in his attempt, and had actually crossed the Alps, when, 
descending towards the village of Domodossola, his 
machine suddenly collapsed and the unfortunate aviator 
was hurled to the ground below. He lingered for a few 
days, but died soon after in the hospital. 

October was a month of airships. First, there was 
the Atlantic airship America. Mr. Wellman and his crew 
of five men and a cat ventured to sea on a bubble. In 
this case the bubble had attached to it an “ equilibrator.” 
The rest of the tale is soon told. After a voyage of a few 
hundred miles, during which the airship was blown by the 
winds as much as it was propelled by its engines, it was 





lost to human ken for a few days. Then came the news 
that far out of its course it had been abandoned, severely 
strained by the futile equilibrator, and its crew rescued by 
a passing liner. Two other airship voyages fall to be 
recorded. After months of weary waiting for a suitable 
opportunity, the Clement-Bayard airship No. 2 left 
Lamotte-Breuil, near Compiegne, on the morning of 
October 16th, and with its crew of seven proceeded to 
London. The voyage was uneventful, and was accom- 
plished in aboutsix hours. On the 26th a second airship, 
constructed by Lebaudy Fréres, with five passengers, 
succeeded in crossing from Moissen to Aldershot, vid Rouen 
and Brighton. The total distance of 200 miles was 
covered in well under six hours. As the airship was 
entering its shed on Farnborough Common the gas 
envelope was ripped open by the roof and the voyage 
ended in disaster, but without injury to anyone. 
November produced little of incident, but in December 
the contest for the De Forest prize of £4000 produced 
some excitement in the aeronautical world. This com- 
petition closed on the 31st of the month, and was intended 
for British aviators flying British-made machines. The 
object was to start from England and fly over into France, 
the winner being he who should have the longest journey 
into that country to his credit. On December 18th, Mr. 
T. Sopwith rose from the ground at Eastchurch at 8.30 
a.m., and passing over Canterbury crossed from Dover to 
Beaumont in Belgium. The distance from the startirig 
point to the point of descent, measured in a straight line, 
is 169 miles. On the same day Mr. Grahame-White met 
with an accident on Swingate Downs while carrying out 
a trial flight in preparation for the De Forest contest. 
At 9.26 a.m. on December 22nd, Mr. Cecil Grace ascended 
from Swingate Downs, and although the sea was quite 
covered with mist he left for France, and soon passed out 
of sight. He succeeded in crossing to Les Baraques, and 
at 2.10 p.m. he ascended again, and as he deemed it inadvis- 
able to continue his journey into France in view of the 
strong wind blowing, he left to return to England. It would 
appear that Mr. Grace was seen well across the Channel 
by two French tugs. About three o’clock an aeroplane 
was observed by the coastguard at Ramsgate six miles 


from land and going towards the North Sea. There- 
after nothing more was seen or heard of him. Search 


parties by land and sea were immediately organised; but 
no success attended their efforts, and there can be 
little doubt that Mr. Grace, losing his way in the fog, 
fell into the sea and was drowned. 

Other incidents occuring during December were the 
flights on the 2lst by Lieutenant Cammermann, of the 
French army, and of M. Legagneux on the same day. 
The first aviator, carrying a passenger, covered a distance 
of 145 miles in four hours, while the second flew con- 
tinuously for six hours, during which time he covered 
nearly 322 miles. On the 26th Mr. Archibaid Hoxsey 
made a world’s record at Los Angeles by flying to a height 
of 11,474ft. The year closed dismally with fatal acci- 
dents to Mr. Hoxsey at Los Angeles and to Mr. Moisant 
at New Orleans. 





BRIDGES. 





THE bridges of importance of 1910 finished and in 
hand are not numerous, nor, with the exception of that 
at Quebec, very noteworthy. In the United Kingdom, an 
unusually long road bridge over railway and canal at 
Marshgate, Doncaster, was opened early in the year. 
It is 2200ft. long, including the approaches, and is 50ft. 
wide. There are 1100ft. of brick arching and girder 
work. It replaces a level crossing as far as the Great 
Northern Railway is affected, and cost about £116,000. 

The restoration of the historic Auld Brig of Ayr, 
associated with the poet Burns, should be recorded here. 
The famous structure is 12ft. wide, with four arched spans 
of about 53ft.; the foundation and other parts are being 
repaired. Among the ferro-concrete works we may note 
the new Warrington Bridge, for which the contract was 
awarded a couple of months ago. It is on the Considére 
system, with an arch of 134ft. span, which is somewhat 
less than that of the bridge which is being superseded, 
and 80ft. wide between parapets. 

Another bridge of the same material was finished earlier, 
and connects the island of Cloghane with the south- 
western mainland of Ireland. It is a two-ribbed arch, 
172ft. span, with 30ft. rise, giving access by footway to 
the Mizenhead fog signal station. 

With regard to opening bridges, the contract was given 
early in the year for the construction of the new swing 
bridge over the Welland at Fosdyke, Lincolnshire. Each 
trussed arm is 69ft. 44in. long, 15ft. Tin. deep at centre, and 
9ft. Tin. at ends. There is a fixed span of 76ft. Thenew 
bridge over Deptford Creek, worked electrically, replaces a 
bascule worked by hydraulic power. It is 45ft. wide and 
60ft. span, with a shore span of 28ft. The Scherzer lift 
span at Swansea was finished early in the year for a 
single line of railway. The clear waterway is 40ft. 
There has also been completed a new bridge, 130ft. span, 
at the Albert Dock, Hull. It is 34ft. wide, and is designed 
for the passage of the heaviest locomotives. 

The foundation stone of the transporter bridge over 
the Tees between Middlesbrough and Port Clarence was 
laid on August 8rd. The bridge will have a span of 
871ft. and a clearance of 160ft. over high water. The 
car will measure 41ft. by 39ft. 

Crossing the water, a ferro-concrete arch on the 
Hennebique system over the river Bienne in Switzerland 
is to be -noted for its peculiar shape in plan, being 
37ft. 5in. at abutments, and 20ft. din. at centre. The 
span is 314ft. 10in., with a rise of 17ft. Sin. 

A large bridge, 1150ft. long, with a central span of 
396ft., and over 800ft. high, on the Togganburg-Constance 
line, also in Switzerland, was finished in July. A fine 
viaduct has been completed over the Vistula on the 
Schmentau to Marienwerder and Reisenberg railway. 
There are two side spans of 255ft. 9in., five over the river 
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426ft. 5in. long, and three 255ft. Yin. long at the other side, 
making up with the approaches 3471ft. in all. 

Outside Europe, the new Quebec Bridge—see Supplement 
—the reconstruction of which has begun, must be noticed. 
So far, only the caisson for the north pier, which is just clear 
of the former one, has been sunk, but tenders are under 
consideration by the Bridge Board for the superstructure. 
The design recommended by the Board comprises a series 
of five 586ft. lengths, viz., two anchor, two cantilever, 
and one suspended girder. There are to be two railway 
lines, two tram lines, two roadways and two footpaths, all 
the same level. There were four tenders—one Canadian, 
one English, one United States, and one German. 

A contract has been awarded by the Canadian Pacific 
Company to the Dominion Bridge Company for the 
reconstruction of another bridge over the St. Lawrence 
at Lachine, 10 miles above Montreal. There are to be 
eight 240ft., three 80ft., four 267ft., two 408ft., one 121ft., 
and one 267ft. spans, carrying a double line of railway. 
Ten thousand tons of steel are required, and some addi- 
tions to the masonry piers will be necessary. 

A contract was also let for a bridge connecting Brown 
and Brant streets, Winnipeg, over forty-eight railway 
tracks. There are one 340ft., two 250ft., and five 81ft. 
spans, besides approaches, 2168ft. in all. Lattice girders 
carry a 38ft. roadway. 

At Auckland, New Zealand, what is said to be the largest 
ferro-concrete arch in the world was opened on April 28th. 
The span is 320ft. and the height 147ft., the approach 
spans being of ferro-concrete. girders, 70ft. to 80ft. long. 
The roadway carried is 24ft. wide and the structure cost 
£35,000. The Sabi Bridge of nine 100ft. lattice spans on 
the Selate Railway, Transvaal, has also been finished. 
The bridge over the Blue Nile at Khartoum carrying the 
Sudan Railway, of which general particulars were given 
in our last year’s summary, has been recently completed. 
For the same line, a bridge over the White Nile, 192 
miles above Khartoum, is still in hand. This was also 
mentioned in our last summary. 

A most unusual design has been successfully carried 
out in a bridge on the Yunnan railway in China, the 
completion of which is noted elsewhere in the railway 
summary. The bridge crosses a gorge 330ft. deep below 
rail level, with almost vertical sides. There are two 
supporting frames, each of shape similar to the principals 
of a flat roof, and a series of parallel lattice girders 
resting on them. The lower ends of the frames abut on 
the rock, the upper ends at the centre of the span meeting 
at 51ft. above. 

Finally, we have the nineteen-span bridge over the 
Yalu River, dividing Manchuria from Korea, on the 
Antung- Mukden line, completed quite recently. 





GAS SUPPLY. 


Tue use of gas for both lighting and heating purposes 
has continued to spread during the past year, and not- 
withstanding a concurrent improvement in the efficiency 
of the apparatus employed for the development of light 
and heat from it, there has been a considerable absolute 
increase in the amount of gas consumed. The growth in 
the consumption of gas for heating purposes is the more 
surprising and significant having regard to the mildness 
of the weather during the winter 1909-10. There appears 
to be no doubt that the increasing appreciation by the 
public of the advantages of a smokeless fuel, the supply 
of which may be controlled to a nicety according to 
requirements, coupled with a general advance in the 
design and efficiency of gas fires and other heating 
apparatus, has produced a very marked increase in the 
employment of gas for heating purposes. 


The Metropolis. 


The leading London gas undertaking, viz., the Gas Light 
and Coke Company, absorbed, as from the lst January 
last the undertaking of the West Ham Gas Company. 
The amount of gas sold by the Gas Light and Coke Com- 
pany during the past year therefore shows an abnormal 
increase as compared with the previous year. But taking 
comparable figures, and including the consumption in 
the West Ham district in the corresponding half-years, it 
will be found that the real increase in consumption of 
gas in the district supplied by the Gas Light and Coke 
Company has amounted to 3.14 per cent. for the twelve 
months ending 30th June last, as compared with the 
immediately preceding twelve months. The next largest 
gas undertaking, viz., the South Metropolitan Gas 
Company, secured an increase of 1.82 percent. insales of gas 
in the same period ; while the third and minor metropolitan 
gas undertaking, viz., the Commercial Gas Company, 
showed an increase of 1.65 per cent. Allowing for the 
different quantities of gas sold by the three companies, 
the increase in output in the metropolitan area in the 
twelve months ending 30th June last has amounted to 
2.6 per cent. as compared with the twelve months ending 
30th June, 1909. The price charged for gas by the two 
larger of the metropolitan gas companies has been 1d. per 
1000 cubic feet lowerthan in the preceding twelve months. 
At the time of going to press a further reduction of 1d. per 
1000 cubic feet for the ensuing year has been announced 
by the Gas Light and Coke Company; while the Com- 
mercial Gas Company reduced its price by 2d. in July 
last. The average price of gas to ordinary consumers in 
the metropolis is now 2s. 44d. per 1000 cubic feet, which 
is a lower figure than has prevailed at any previous time. 
The amalgamation ofthe West Ham GasCompany with the 
Gas Light and Coke Company has proved so successful 
that the latter undertaking is promoting a Bill in the 
forthcoming session of Parliament for the absorption by 
it of the Barking Gas Company, and the Chigwell, 
Loughton and Woodford Gas Company, two comparatively 
small gas undertakings, whose districts of supply lie on 
the eastern boundary of its present area. 


Public Lighting. 








Gas has continued to hold its own easily for public 
lighting. The inverted burner working at the ordinary 
distributing pressures has been further improved and 
adapted for employment in street lanterns, with the result 
that wherever street lighting units of from 50 to 1000 
candle-power are required gas taken direct from the ordi- 
nary mains is far cheaper than any competing illuminant. 
Consequent on the introduction of these improved inverted 
burners for street lighting there has been a marked advance 
in the general standard of illumination adopted for the 
lighting of the less frequented thoroughfares in London and 
most provincial towns. The application of gas at high pres- 
sure for the production of larger units of light has resulted, 
inter alia, in the banishment of electric are lamps from 
many of the principal West End thoroughfares in favour 
of gas lamps of 1800 and 3000 candle-power. A system 
of high-pressure mains has been laid in many of the prin- 
cipal thoroughfares in the City and West End of London, 
primarily for the supply of public lamps, and also in 
principal thoroughfares in Birmingham and a few other 
cities in this country. The pressure maintained in these 
mains is ordinarily equal to about 90in. head of water. 
High-pressure gas mains for public lighting were first laid 
on an extensive scale in Berlin about three years ago, and 
the great success which attended the original installation 
there has led to successive increases until it may now be 
said that in the majority of the trunk thoroughfares in 
Berlin the electric arc lamp has been displaced by the | 
high-pressure gas light. Wherever price and illuminating 
efficiency are the governing factors, it would seem as 
though the same change will be shortly witnessed 
throughout London and the more important provincial 
cities of Great Britain. 





Gas for Heating. 


It has already been pointed out that the quantity of | 
gas consumed for heating purposes has advanced con- | 
siderably. The reference was, however, more particularly | 
to domestic heating, and it is worth while putting on | 
record that a notable advance is now taking place in the | 
more general adoption of gas for industrial heating pur- | 
poses. This is partly due to the recognition of the | 
greater efficiency which is attainable by the employment | 
of gas at higher pressures than those ordinarily avail- | 
able. The factories which have put down pressure- | 
raising plant for providing a supply of gas at high pressure | 
for lighting purposes have found the high-pressure gas of | 
the greatest service for many industrial heating opera- | 
tions. The extension of high-pressure gas mains primarily | 
for lighting purposes in main thoroughfares has also | 
rendered available to factories abutting on those thorough- | 
fares a ready supply of gas at a high pressure for heating. | 
Many industrial operations which were formerly carried | 
out in such factories slowly and with uncertainty as to | 
the result, by solid fuel, producer gas, or town gas at’ 
ordinary pressure, are now conducted rapidly and with 
precision by the aid of gas at high pressure. Immense 
development in the employment of gas in this direction 
may be confidently predicted as imminent. f 


Carbonising Plant. 


The adoption of vertical retorts and large carbonising 
chambers in place of ordinary horizontal and inclined 
retorts has continued to extend. On the Continent a 
number of small gasworks produces the whole of the 
make of gas in vertical retorts or large ovens, and in 
several of the larger gasworks the bulk of the carbonising 
plant is of one or other of these two types. In this 
country, however, by far the greater part of the coal gas 
produced continues to be made in horizontal retorts, and 
installations of vertical retorts and large ovens have only 
been introduced tentatively and in a few cases. The 
conservative attitude of British gas engineers in this 
matter may be traced to the facts that machinery for 
the charging and discharging of horizontal retorts has 
reached a higher pitch of development here than in other 
countries, and that it is not established beyond question 
that the newer types of carbonising plant afford a 
higher make of gas per ton of coal than horizontal 
retorts worked with full charges. The initial cost 
of settings of vertical retorts and of most types 
of large chambers is greater than that of settings 
of horizontal retorts of the same productive capacity, and 
a considerable increase in the make of gas per ton of coal 
and an appreciable saving in carbonising wages must be | 
proved in order to justify a gas undertaking in incurring | 
the increased capital charges entailed by that greater | 
initial outlay. It would seem that until the designs of | 
settings of vertical retorts admit of considerable reduction | 
in the cost of construction and erection, the horizontal | 
retort will retain its position of pre-eminence in a country | 
where coal and power are relatively cheap. The vertical 
retort and the large oven have found special favour so 
far in Germany, Austria, and Switzerland, where the 
comparatively high cost of coal has warranted an in- 
creased capital expenditure being made in order to 
secure a somewhat insignificant increase in the make 
of gas per ton of coal. Another factor which has 
weighed against the more general introduction of the 
newer types of carbonising plant in England is the 
prevalence of independent plant for the production of 
carburetted water gas in English gasworks, and the low 
cost of the coke and oil required for the manufacture of 
that gas. Such plant is comparatively rare in gasworks 
in the continental countries just referred to, where also 
coke and oil are more costly raw materials than here; 
hence the inducement to adopt the vertical retort there is 
greater because it admits of a certain amount of water 
gas being readily produced without the aid of independent 
generating plant and with a delusive absence of direct 
expenditure of capital, fuel and wages on its production. 
Except in the case of small works where duplication or 
variety of plant is undesirable there is little doubt that the 
view generally taken by English gas engineers that water 








|; managements of some gasworks. 


gas manufacture cannot be conducted so economically in 
an externally heated retort as in an internally heated 
generator is absolutely sound. The vertical retort, so 
far as this country is concerned, must stand or fall on 
its merits as a carboniser, quite apart from its casual 
applicability as an indifferent water gas producer. With 
regard to the different types of vertical retorts and large 
chamber carbonisers, it is impossible to say that any one 
has yet proved itscif superior to all others in ordinary 
conditions of working. The Dessau pattern of vertical! 
retort, which is charged and discharged intermittently, 
has been extant for a longer period, and has been morc 
extensively adopted, especially in its native country, than 
any of the other recent types of carbonising plant. But 
at least two patterns of vertical retorts, in which charging 
and discharging proceed continuously, and several types 
of large chambers or carbonising ovens are challenging 
the claim of the Dessau vertical retort to superiority. 
Since durability and low charges for maintenance and 
repairs must be established over a period of about three 
years before a new type of setting can be conclusively, 
approved, it is obvious that final judgment on the merits 
of those of the more recent types which have survived 
trial thus far must be suspended until they have been in 
use for that period. 


Purification and Quality of Cias. 


The metropolitan gas companies obtained freedom 
from restriction, as from Ist January, 1906, as to the 
amount of sulphur compounds other than sulphuretted 


| hydrogen, with which the gas supplied by them might be 
| charged, and from that date until quite recently they, in 


common with the majority of provincial gas undertakings, 
have dispensed with the use of lime as a_ purifying 
material. During the past year, however, lime purifica- 
tion has been partially re-instated voluntarily by the 
This action may 
be ascribed to a number of considerations, viz., 
that the advantages to the gasworks through the 
abolition of the use of lime had been over-rated, 
that it has been found desirable to reduce the sulphur 
content of the gas with a view to minimising the corrosive 
action of the products of combustion on the metal work 
of inverted burners, fittings, and heating appliances, and 
that purification by lime reduces the injurious effect of 
gas on gasholder sheets, meters, consumers’ taps, and 
the valves of pneumatic push lighters. The reversion to 
the use of lime for purifying coal gas is not based on 
hygienic grounds, for the amount of gas consumed by 
modern burners for lighting interiors, even on a lavish 
scale, is so small that the sulphur products which it 
yields are not susceptible of detection in the air breathed 
by occupants, even if the gas has not been purified 
by lime. 

The tendency on the part of gas undertakings to reduce 
the illuminating power of gas has continued to operate 
during the year, as a consequence of the small importance 
of the lighting effect of flat-flame burners in the few 
positions in which they are retained. Enrichment of coal 
gas has become a thing of the past, except in one or two 
isolated instances, where archaic enactments are still in 
force. But the manufacture of water gas, carburetted 
with oil to a less extent than formerly, continues for 
economical reasons. The latest available returns of 
authorised gas undertakings show that of the total 
amount of gas made in the United Kingdom 12.2 per cent. 
was water gas, against 11.4 per cent. in the preceding 
twelve months. ‘The calorific power of the gas supplied 
is generally somewhat lower than formerly. In the past 
year it has averaged about 548 B.Th.U (gross) per cubic 
footin London north of the Thames, and about 582 B.Th.U. 
in the greater part of South London. The difference is 
due to the gas supplied by the South Metropolitan Gas 
Company being simple coal gas, whereas that supplied in 
the northern districts by the Gas Light and Coke Company 
and the Commercial Gas Company is a mixture of coal 
gas and carburetted water gas. 

The most important feature of gas legislation for the 
year has been the passing by Parliament of three similar 
Bills, promoted by a large number of gas companies, pro- 
viding for the use of the “ No. 2 Metropolitan’ Argand 
burner in the statutory testings of the illuminating power 
of the gas supplied by the promoting companies. This 
burner had been previously sanctioned for use in official 
testings in London, and in a number of other places, but 
since it admittedly rates the same gas higher than the 
older standard testing burners, there was vigorous oppo- 
sition to the Bills on the part of some of the local autho- 
rities—the Liverpool Corporation in particular—of the 
districts supplied with gas by the promoting companies. 
The opposition, after failing in the Committee Rooms of 
both Houses, was carried on to the third reading in the 
House of Commons ; but the Bills were ultimately passed 
and received the Royal Assent without substantial altera- 
tion of their provisions. No effective opposition can 
henceforth be offered to the adoption of the “ No. 2 
Metropolitan” Argand burner for the statutory testings 
of the gas supplied by every gas undertaking in the 
United Kingdom. 

No new constructional work of supreme importance in 
connection with gas supply has been put in hand during 
the year. Fortunately there have been no accidents in 
gasworks comparable in destructive effect with the 
disasters at Geneva and Hamburg last year. Flooding of 
the works has, however, caused brief interruptions of the 
gas supply in Paris and Zurich. , 


Residual Products. 


Gas coke has sold freely and at enhanced prices during 
the year. Tar and pitch have also’ been in greater 
demand, and prices have risen owing to the increasing 
requirements of road authorities: for these-materials for 
the preparation of tarred macadam, and for the water- 
proofing of road surfaces. The'prices ‘obtained by gas 





undertakings for sulphate of ‘aminonia have also shown 
a slight improvement over-those prevailing in 1909, 





Jan. 6, 1911 


THE ENGINEER 


23 








OLD WOODEN RAILWAY BRIDGE 


AT BOSTON 














AN INTERESTING BRIDGE RECONSTRUCTION. 


THE old timber truss bridge, illustrated in the accompany- 
ing engraving, carrying the Great Northern Railway over the 
South Forty-Foot Drain near the Black Sluice, Boston, which 
was erected in 1847 and opened for traffic in October, 1848, 
is about to be replaced. It consists of six spans of 38ft. each, 
supported on rows of timber piles driven deep into a stratum 
of boulder clay, and was designed and carried out by the late 
Mr. William Cubitt, the engineer who designed and 
constructed the Great Northern Railway as authorised by the 
Act of Parliment of 1846. Since its erection, the super- 
structure has been overhauled and thoroughly repaired on 
three different occasions, but now, in view of the increased 
weight of modern engines ani rolling stock, it has been 
decided to substitute a structure of a more up-to-date type. 

The new bridge will consist of two skew spans, one of 
99ft. 6in. over the waterway, and a small one of 17ft. over an 
occupation 10ad. There will be two main steel girders of the 
plate type, whose greatest depth will be 10ft. 6in , with steel 
cross girders and rail bearers. This superstructure will be 
carried on two abutments, and one pier formed of cement 
concrete faced with Staffordshire blue bricks, founded at a 
depth of 29ft. below rail level and 6ft. below the bed of the 
drain on boulder clay, described in W. H. Wheeler’s 
‘‘ History of the Fens of South Lincolnshire ’’ as an un- 
stratified mass of lead coloured clay, interspersed with frag- 
ments of chalk and limestone, and also with basalt, granite, 
sandstone, and other formations (doubtless glacial drift), 
which is about 166ft. thick overlaying Kimmeridge clay, 
which probably exceeds 500ft. in thickness. It is interesting 
to know that the famous tower of St. Botolph’s Church, 
Boston, is founded on the same stratum. In connection with 
it the following quotation from ‘‘ Stukeley’’ appears in 
Thompson's ‘‘ History of Boston’’ dated 1856:—‘‘ Anno 
1309 in the 3d yeare of King Edward ye 2d. the foundation 
of Boston steeple, on the next Munday after Palm Sunday 
in that yeare, was begun to be digged by many miners, and 
so continued till Midsummer following; at which time they 
were deeper than the haven by 5 foot, and they found a bed of 
stone upon a spring of sand, and that laid upon a bed of 
clay, the thickness of which could not be known. Then upon 
the Munday next after the feast of St. John Baptist was laid 
the first stone by Dame Margery Tilney.’’ 

The new abutments and pier have been constructed by the 
G.eat Northern Railway Company’s workmen, and are 
nearly completed ; and the steel superstructure has been let 
to the Widnes Foundry Company, which began operations 
some little time ago. By the method of construction 
adopted it has been possible to build the abutments and pier 
under the existing structure without interfering with the 
same; but when the new steel superstructure is erected it 
will be necessary to remove the existing down line and the 
old timber trusses carrying it to make room for the new 
girders and to adopt single-line working. It is hoped to 
complete the bridge early in this year. The whole of 
the work has been designed by the engineering staff of the 
Great Northern Railway Company, and is being executed 
under their supervision. 











STEAM MOTOR VACUUM CESSPOOL 
EXHAUSTER. 


THE vacuum system of cesspool emptying is now exten- 
sively used in towns and country districts where cesspools are 
in vogue. The principle of the apparatus is that a vacuum 
is created in a cylindrical tank, suction pipe is connected 
between the tank and the cesspool, and then on opening’ a 
valve the sewage is drawn up into the tank. Seeing that the 
efficacy of the system is dependent upon air-tight conditions 
prevailing, it follows that there is an entire absence of the 
nuisance associated with old methods of cesspool emptying, 
and the operations can be carried out during the daytime. 

This plant is usually supplied mounted on a horse-drawn 
van, with tanks of capacities ranging from 100 to 500 gallons. 


In some cases, however, motor-driven appliances have been | 


adopted, and the plant under notice, wich has just been | 


completed for the Eton Rural District Council, is the third 
self-propelled apparatus of this nature built by Merryweather 
and Sons, who claim to have been the introducers of the 
vacuum system into England. 

With the aid of mechanical propulsion, opportunity is 
afforded of having a tank of much greater capacity than with 
the horse-drawn apparatus. The Eton plant is the largest 
of its type, having a tank capacity of 900 gallons. 


gauge, depth gauge—for measuring the quantity of sewage in 
the tank—fullway inlet and outlet valves, and manhole for 
cleaning purposes. 
four stout steel springs, and especially strong artillery 
pattern wheels with wide tires—5in. front and 10in. rear—to 
permit the vehicle being taken over soft ground if necessary. 
The boiler is of steel, of the quick steam raising water-tube 
type, lagged with hair felt and planished steel. It is specially 
arranged so as to be easily removed from the carriage for 
cleansing and examination. The engine is of the horizontal, 
totally-enclosed compound type, and is carried underneath 
the main frame. The poweris transmitted to the rear wheels 
by means of steel roller chains. Two speeds are fitted, one 
giving five miles per hour and the other one mile per hour, 
for use on steep hills and difficult places generally. The 
steering gear is of the divided axle type, operated by a 
vertical screw spindle. A powerful screw brake is fitted to 
act on both driving wheels. A feed water tank is built into 
one end of the vacuum cylinder, and coal bunkers are fitted, 
one each side of the boiler. Brackets are provided at the side 
of the tank for carrying suction pipes, &c., and a tool box is 
fixed under the driver’s seat. A galvanised steel awning is 
arranged over the driver’s seat as a protection against the 
weather. 

A vacuum ejector is provided for exhausting the air from 


The frame is of channel steel mounted on | 


a speed of 20 miles per hour on a fairly level line, and this, 
we understand, they have proved themselves quite capable of 
doing. 

The reason why Mr. Raven has introduced a heavy mineral 
tank in preference to a tender engine is to avoid delay in 
turning, and because where turning facilities are not pro- 
vided a tank engine does away with the objectionable 
practice, which is unavoidable with tender engines, of 
running tender first for considerable distances. 

The engines having three cylinders have a more uni- 
form turning effort than a two-cylinder engine, and have 
been found in actual working to start their heavy trains 
in an exceptionally eavy manner. The three cylinders are 
1€4in. diameter by 26in. stroke. They have a common 
steam chest, back and front, and exhaust into one b'ast pipe. 
This blast pipe being fitted with ash ejectors. Piston vatves 
are used, and their diameter is 74in. The following are the 
principal particulars of the engine :— 


Boiler, length of barrel 11ft. 

» diameter, outside. . 5ft. Gin. 
Fire-box, length... .. .. 8ft. 
Heating surface, fire-box.. 140 sq. ft. 

” ” tubes 1508 sq. ft. 

‘ et total 1648 sq. ft. 
Grate area Tek? 23 sq. ft. 
Steam pressure .. 180 Ib. sq. in. 
Brakes .. Steam and hand 
Capacity of tank. 2506 gallons 
Coal space 5 tons 
Cylinders— 

Diameter lédin. 
Stroke z6in. 


74in. 

1gin. 

lin. 

3} Rin. 
Stephensons 


Diameter of piston | valves 

Width of ports. . 

Lap of valve. 

Total travel of valve 
Link motion 


Connecting-rod, length of inside 6ft. Tin. 
outside 6ft. 8in. 
Di ameter of « soupled wheels ; 4ft. TLin. 
ne bogie wheels 3ft. Ijin. 
radial wheels 3ft. 94in. 
Thickness of tires -- Sin. 
‘Tons ¢ wt. 
— on bogie wheels .. ..  .. . 0 
leading coupled wheels 19 12 
i second coupled wheels 18 0 


third coupled wheels 18 


” radial wheels .. 





Total weight in working order 


A drawing of this engine will 





THE NEW YEAR'S HONOURS. 





THE engineer rarely fails to find a place in the honours 
li-t, and the present occasion is no exception to the general 
rule. Perhaps the best known recipient of a New Year's 
honour is Mr. James Charles Inglis, President of the 
Institution of Civil Engineers, and general manager of the 
Great Western Railway, who has been created a knight. It 
will be generally admitted that few are more worthy to 
receive that title. Next may be mentioned Mr. William H. 
Lindley, who sat on and rendered great services to the Royal 




















VACUUM CESSPOOL EXHAUSTER 


the tank by means of a steam j2t from the boiler. 
air from the tank is delivered into the uptake of the boiler, 
where it is thoroughly deodorised. It is pointed out that a 
great feature of this class of apparatus is its economy in 
working as compared with old methods of cesspool emptying. 
With the plant at Romford it is calculated that the adoption 
of mechanical propulsion has effected a saving of some 75 per 
cent. in the cost of emptying cesspools. 





NEW MINERAL ENGINE, NORTH-EASTERN 
RAILWAY. 


IN one of our Supplements is given a view of the new 
three-cylinder tank engines which have been designed by Mr. 
Raven, the recently appointed chief mechanical engineer of 
the North-Eastern Railway, who is having built in the com- 
pany’s locomotive works at Darlington twenty engines of 
this type for working heavy mineral traffic. Three engines 


| of this new class have already been put into traffic, and in a 


The tank | 


is constructed of galvanised steel, and is fitted with vacuum | 


trial one of the engines dealt with a gross load, excluding 
the engine, of 1200 tons. 
with trains of 1000 tons gro_s weight, exclusive of engine, at 


The | 


Commission on Canals and Waterways. Then there is Mr. 


| Robert Ashton Lister, founder and head of the firm of R. A. 


The engines were designed to deal | 


Lister and Co., Limited, of Dursley, near Gloucester. Both 
of these gentlemen have also been knighted. Mr. Jobn 
Benton, C.I.E., M. Inst. C.E., the Inspector-General of 
Irrigation to the Government of India, has been made 
K.C.1.E., as also has Colonel Frank Goodwin, the locomotive 
superintendent of the Rajputana-Malwa Railway. Mr. 

Joseph Morris, superintendent of the Great Western Railway, 

and Mr. Robert Turnbull, superintendent of the London and 
North-Western Railway, have both been appointed Members 
of the Victorian Order (Fifth Class). Mr. William MacKenzie, 

the president of the Canadian Northern Railway Company, 

and his partner, Mr. Donald Mann, vice- president of the same 
company, have both been created Knights Bachelor of the 
Order of St. Michael and St. George. The same distinction 
has been conferred upon Mr. Thomas Tait, lately chairman 
of Railway Commissioners for Victoria. Lastly we may men- 
tion Mr. William Abraham (Mabon), who, thoueh not himself 
technically an engineer, has been a working collier, and has 
throughout his life been largely connected with engineering 
matters. He is to be made a Privy Councillor. 
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RAILWAYS IN 1910. 


THE progress of railway construction in the United 
Kingdom was very small during 1910 and not much 
greater on the Continent of Europe, but this is more than 
counter-balanced by the enormous strides that have been 
taken outside Europe, notably in Canada, Australia, 
Brazil and Argentina, and in a less degree in India. 





The United Kingdom. 


The Great Northern Railway Company opened, on April 
4th last, the new line from Enfield to Cuftley, which forms 
part of a scheme for the relief of the main line traffic. 
The Great Western opened its new London and Birming- 
ham route from Ashenden to Aynho on July 1st, and has 
in hand the duplicate tunnel at Newport and a line from 
Ealing to Shepherds Bush. What is called the Doncaster 
avoiding line of the Great Central Railway was opened 
on July 25th. This runs from Warmsworth, on the 
Sheffield-Doncaster line, passing through Sprotborough 
and Bentley to about a mile east of Doncaster on the 
the Great Central Grimsby line. The Grimsby and 
Farningham Dock Light Railway was opened early in 
the year, and another but much more recent opening was 
that of the Selby and Goole Railway—at present used for 
goods traffic only. It connects the Leeds and Selby line 
of the North-Eastern Railway with Goole on the Lanca- 
shire and Yorkshire, and is chiefly in embankment, so as 
to cross overhead two intersecting railways, the river Aire 
and numerous roads, &c. It is 12} miles long. The 
connection between the Rhymney Railway at Heath and 
the Taff Vale line at Treforest has also to be noticed. 

The London and North-Western Railway Company is 
widening its main line from Kensal Green to Harrow, as 
well as part of the Rickmansworth line and branch to 
Crossley Green. It also has in hand the Euston to Watford 
line, part of which is in tube. The congestion of traffic 
between Ravenscourt Park and Turnham Green—a double 
line on which the South-Western traffic from the 
Metropolitan Railway to Richmond crosses that of the 
District line to Ealing and South Harrow—is being 
avoided by the widening to four lines of the interval 
between those stations, which are to be converted to the 
island platform type, and by the crossing overhead west 
of Turnham Green, of the Richmond by the Ealing line, 
the former being already inembankment. The work was 
begun some months ago by the London and South- 
Western Company. 

The Liverpool-street extension of the Central London 
tube has been begun, also a subway connecting the sub- 
ways of this line with the Bank Station of the City and 
South London, under Lombard-street. Most of the 
station enlargements mentioned in last year’s review are 
still in hand. The Armagh, Keady and Castleblayney 
line in Ireland, of which the former length was opened in 
May, 1909, has now been completed. 


Railways in British Colonies and Protectorates. 


Perhaps the greatest railway construction mileage per 
square mile to be recorded for the past year is that within 
the belt occupied by the trans-continental lines existing 
and in hand across Canada. The bulk of the work is 
being done by the Canadian Pacific Railway, the 
Dominion Government, the Grand Trunk Pacific, and 
the Canadian Northern companies. The first-named 
holds the first place, as regards Canada, in transconti- 
nental work, and its line from Winnipeg to Vancouver 
has been open since 1885. Also it has numerous more or 
less parallel lines trending westward from Winnipeg for 
about 400 miles. Its programme for 1910 comprised the 
construction of no less than 620 miles, which has toa 
large extent been completed. Large sums were allotted 
to station enlargements and hotels, while in the interest 
of the railway traffic £2,400,000 is being spent on the 
Bow River irrigation scheme east of Calgary. Of the 
former class of work, the extension of the Montreal Station 
is a prominent example, costing over £500,000. 

The chief railway work of the Dominion Government 
has been on the eastern half of what is called the National 
Transcontinental Line from Moncton, New Brunswick, to 
Winnipeg, 1800 miles, which is to be leased to the Grand 
Trunk Pacific Company for fifty years. The western half, 
1753 miles, Winnipeg to Prince Rupert on the Pacific, is 
being carried out by the latter company. The line at 
Moncton is connected by the existing Government Inter- 
colonial Railway with St. John’s and Halifax. The 
eastern half is now nearly completed to Quebec, and for 
over 200 miles westward of it. At Quebec the reconstruc- 
tion of the great bridge, which is part of the undertaking, 
will delay uninterrupted communication for about four 
years ; meantime, a train ferry will be established. The 
construction near Winnipeg of the great railway shops and 
yards, 300 acres in area, in connection with che trans- 
continental line should be mentioned. Through communi- 
cation from coast to coast, broken only by the incom- 
pleted bridge at Quebec is not looked for, at the earliest, 
till 1913. Extensive railway wharf accommodation for 
ocean steamers is being provided at Quebec. Labour, 
especially in the West, is scarce, but the Governments— 
Federal and State—regard delay as a lesser evil than the 
introduction of Asiatics, which would prevent it. The 
Dominion Government is also constructing that portion 
of the Hudson’s Bay line from “the Pas” which is not 
involved in the choice, as yet unsettled, of its objective 
point, Port Nelson or Fort Churchill. This depends on 
the survey which has been in progress during the year. 

The Canadian Northern’s programme for the year just 
passed was practically equal in mileage to that of the 
Canadian Pacific, and comprised substantial advances 
towards a third transcontinental line as far as the country 
west of Ottawa is concerned. The portion of this already 
in operation from Port Arthur to Edmonton is being 
extended in both directions, that on the west by an 
extension from Edmonton towards the Yellow Head Pass, 
from whence the objective point will be Vancouver, where 





a short length north-eastward has been started. The 
whole of the through traffic accommodated by the fore- 
going transcontinental lines and their numerous branches 
will pass through Winnipeg, which is therefore destined 
to become one of the great railway centres of the world. 
Anticipating this, the Grand Trunk Pacific and Canadian 
Northern Companies are erecting a joint station there of 
unusual size. The Canadian Northern Company is also 
starting a line, 153 miles long, in Van-ouver Island, the 
route being from Victoria to Sooke vid Shawinigan and 
Cowichan Lakes to Alberni. There will be a train ferry 
at Victoria to the mainland. 

Other lines of importance in Canada under construc- 
tion are the Alberta and Great Waterways Railway 
Company's line from Edmonton North Westerly to Fort 
Murray, the British Columbian Electric Company's 70-mile 
line from New Westminster to Chilliwick, and in-the 
same neighbourhood, the Howe Sound, Pemberton and 
Northern Valley line, of 118 miles. In tae east, the New- 
foundland Government have been proceeding rapidly 
with their Trinity to Bonavista line—40 miles have been 
laid according to latest advices—and the advance of 
another railway work has been signalised by the suc- 
cessful sinking of the steel tubes under the Detroit 
River, connecting Canada and the United States at 
that boundary. 

There has been almost phenomenal progress in railway 
making in Australasia in consequence of the occurrence 
of one of the flourishing periods which, in the Common- 
wealth and New Zealand, seem to alternate so violently 
with seasons of acute depression. The lines are still 
mostly owned and worked by the several States, 
while the Central Government have been recently propos- 
ing to formulate some scheme for the unification of the 
gauges, at all events for the main lines connecting the 
capitals. The last railway report of the mother State— 
New South Wales—where the English gauge prevails, 
shows that about 271 miles were in hand, including 116 
miles of the North Coast railway, which may be called 
amain line. The deviation to cut out the great Zigzag 
has been completed since the report was issued. The 
original main Western line, built many years ago, sur 
mounted a main spur of the main range by an economical 
first cost line, and 1 in 33 gradients, with 8-chain curves, 
descending by a Zigzag or switchback. This was suffi- 
cient at first, but the growing traffic felt its obstruction 
and danger, though no accident ever happened. A great 
many schemes were proposed, and the principal portion 
of one of them is now complete, to the great relief of the 
working expenses. The Zigzag is abolished, and a gradient 
of 1 in 90 is attained, the cost being about £350,000. The 
length is 54 miles. A very large amount of duplication 
of single lines is being carried out. 

Western Australia and Queensland, however, show 
greater progress than the older States. The former 
opened four lines during the last financial year, June, 
1909, to June, 1910, aggregating 100 miles. These were 
the Mundaring Weir branch, Widgemoottha-Norseman, 
Newcastle-Bolgart, and Pinjarra-Marrinup. At the latter 
date there were 281 miles under construction, comprising 
six lines, the Mount Margaret-Black Range, 93 miles, 
and the Port Headland-Marble Bar, 114 miles, being the 
longest Three other lines, aggregating 182 miles, have 
been put in hand since, and no less than 333 miles in 
addition have been provided for by loans. Many of 
these are estimated to cost only £1450 per mile. As to 
Queensland, six lines were opened, amounting to 163 
miles, and fourteen were under construction. These 
were generally short, but reached a total of 345 miles. 
In the last two States the gauge is 3ft. 6in. 

In South Australia the last report received shows that 
313 miles were in progress or authorised during the 
financial year, as against 49 in the previous twelve 
months. The most important of the former are those 
from Tailem Bend to Brown’s Wells and from Gawler to 
Anguston. 

The great transcontinental line, 1060 miles from Port 
Augusta to Kalgoorlie, has not advanced much beyond 
the stage of preliminary survey, but the present 
Commonwealth Government are in favour of it, and the 
Western Australian State, which is most interested, is 
stated to be ready to guarantee any deficit on that portion 
passing through its territory. This State is also 
endeavouring to lessen the want of water difficulty by 
sinking bores, one of which, at 340 miles from Kalgoorlie, 
has reached water of good quality at 1372ft. 

A North and South Australian transcontinental line is 
also being investigated. It would run from Port Darwin 
either direct to the South Australian railway system or 
—— to Western Queensland and New South 
Wales. 

In New Zealand the most important of the works under 
construction is the Otira tunnel, which is over five miles 
in length, through the main range of the South Island. It 
was commenced in May, 1908, the contract amounting to 
£600,000. Water power drives the electrical plant used 
on the work. 

As to South Africa, the principal railway event is the 
amalgamation, in harmony with the political union, of 
the Cape Government, the Natal Government, and the 
Central South African railways into one Government 
system called the South African. At the date of unifica- 
tion, the last separate reports being dated June 30th, 
there were in all 7401 miles open, 835 miles under con- 
struction, and 207 miles under survey, now forming the 
longest Government system in the Empire. The Cape 
to Cairo Railway, the south end of which, long 
complete, is included in the above, has passed well 
beyond the Congo border. At the north end of the 
African transcontinental of the future, we may note 
that in January last the line from Khartoum to Wady 
Medan, on the Blue Nile 100 miles, was opened, and that 
a further length of 60 miles to Sennar has been finished 
since. Here the line, now nearly complete, turns west- 
ward 80 miles to Kosti on the White Nile. 

In West Africa a considerable amount of construction 
under the superintendence of Messrs. Baker and Shelford 





has been carried out. The most important is the exten- 
sion of the Lagos line into Northern Nigeria, and of that 
from Baro, on the river Niger, to Kano. There will be a 
junction of these two at Zungeru, 425 miles from Lagos. 
Railhead is about 370 miles from Lagos, and works ahead 
are well advanced. A wagon ferry across the Niger is 
being installed pending completion of the bridge. 

On the Gold Coast a branch line of 20 miles has been 
constructed to connect the important mines at Prestea 
and Broomassie with the railway. The line from Accra 
is under construction as far as Mangoassi, but has been 
delayed by floods. This line is to be extended to 
Coomassie. Preparations are being made in Sierra Leone 
to construct a feeder line from Yonni to Rowalla. 

In India, the Government had in hand a total of over 
533 miles and private companies 1828 miles. As to the 
former :—(1) The North-Western system : Shorkotroad- 
Chichoki, 135 miles; Thal-Parachinar, 53 miles; Kohat- 
Thal conversion, 64 miles; and the Loi-Shilman (Kacha- 
Garhi Junction to mile 300 from Lahore), 23 miles. (2) The 
Oudh and Rohilkhand system: Balamon-Sitapur, 37 
miles; Rosa-Sitapur, 51 miles; Madhoganj-Sandhee, 
17 miles; and the Allahabad-Rae Bareli-Cawnpur, 153 
miles were in hand. In addition to these there is the lower 
Ganges bridge connection in Eastern Bengal. Of the 
latter the most important are :—Bengal, Nagpur Gondia- 
Chanda, with branch from Nagbhir to Nagpur, 219 miles ; 
Great Indian Peninsula, Bombay Harbour branch, 
8 miles, and Itarsi-Nagpur, and branch to Pench Valley 
coalfields, 260 miles; and Southern Punjab, Kasur- 
Lodhran (Sutlej Valley), 209 miles. On four lines, three 
belonging to the State and one to a company, amounting 
to 200 miles, the works had been suspended at the date 
of the report; but the balance, 2161 miles, show a sub- 
stantial advance. There were 520 miles projected for 
early construction. 


The Continent of Europe. 


Here we find scarcely more railway enterprise propor- 
tionately than in this country. Proceeding generally from 
north to south, and omitting as a rule uncompleted lines 
noticed last year, we note as under construction at Ham- 
burg a circular, or rather oval, line with three branches, 174 
miles in all, parts of which are underground and others via- 
duct. There are thirty-three stations. The Belgian light 
railways (Société Nationale des Chemins de fer Vicinaux) 
have had under authorisation up to 2708 miles, of which 
140 lines, aggregating 2155 miles, were in operation at 
the end of 1909. Over 250 miles in addition have been 
in hand during the past year. These are on the metre 
gauge. 

The Berlin City lines have had some important 
additions in hand. These are the Schéneberg subway of 
about two miles. It makes connection with the Berlin 
City and Circle Railway at its south terminus, and 
reaches the heart of the town through Schineberg. The 
Wilmersdorf subway of over double its length runs 
westerly, paralleling the above, then passing through the 
eastern corner of Charlottenberg to the Berlin elevated 
terminus. The electrification of the State Prussian 
lines from Magdeburg through Zerbst, Leipsic to Halle, 
is in hand, the Dessau-Bitterfeld section being taken 
first. 

Coming to Paris, the North and South Metropolitan 
line has been opened in sections, the first early in the year 
and another in November. There are nine miles in all, 
including branches. The contract has been let for the 
great tunnel on the Paris, Lyons and Mediterranean 
system, 33 miles long, between Frasne and Villorbe. It 
is to cost £800,000. In the Alpine country, where the 
construction of tourist lines is notable, we find the fourth 
section of the Jungfrau line well in hand between Eismeer 
and Jungfrau-Joch. The progress is at the rate of 10ft. to 
12ft. daily. The funicular from Le Fayet to top of Mont 
Blanc, noticed last year, is being continued. The “Strub” 
rack system is employed, as on the last line referred to: 
The duplication of the Simplon Tunnel has been authorised, 
and a tunnel has just been begun under Furka Pass, on 
the line from Brig, at the north end of the great tunnel, 
north-east to Disentis, crossing the St. Gothard line. The 
electric line between Montreux and Glion has been 
opened for traffic. The new funicular up Niesen 
Mountain, 7763ft. high, 6 miles long, must also be 
mentioned. This is a branch from the Spiez-Frutigen- 
Berne line, and is on the rack system. Another rack line 
which has been opened is the electric railway up Monte 
Mottarone, 4890ft. high ; the line is over six miles long, 
with grades from 1 in 20 up tolin 5. The Martigny to 
Orsiéres line, 11} miles long, was recently put to service; it 
is to be prolonged to the foot of the St. Bernard Pass. The 
Loetschberg Tunnel, the completion of which is looked 
for in 1913, is making good progress ; the rate is said to 
be about 460 yards per month. 

A cable line worked by electricity, rising 618ft. in 
1817ft., from Les Avants to Col du Sonloup was expected 
to be ready at the close of the year just passed. A cable- 
way is being constructed from the Chamonix Valley to 
the summit of the Aiguille du Midi, 12,608ft. high. Going 
more to the east the Khaetian Railways show consider- 
able progress ; the electric line Bevers to Schuls, 31 miles, 
in the lower Engadine, and the Ilanz to Disentis, 19 miles. 
These are very heavy lines with several tunnels, The 
electrification of the Mont Cenis Tunnel on the three- 
phase system is in hand. 

In Southern Germany we note the new electric line 
from Garmisch-Partenkirche to Innsbruck started early 
in the year. It is 87 miles long, and has many steep 
gradients and sharp curves. It will save distance to the 
extent of nearly 8 miles between Innsbruck and Munich. 
The Bavarian section is complete. 

In Italy a short new line was opened in July from Leg- 
horn to join the West Coast Railway, so that this city is 
now on the main line from Turin to Rome, while the 
Rome-Naples direct line is in full progress, including the 
piercing of the Montorosa Tunnel. It was announced 
early in the year that -a cut-off between Nice 
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and Guneo vid Tenda was to be started. It is 
37 miles in length, and will have no less than 39 tunnels 
and 20 viaducts. Very extensive proposals for new 
lines, including some under construction, to the extent, 
it is said, of over 700 miles in Basilicata and Calabria are 
proposed by the Government, and are to be apportioned 
to Concessionaires. They are to be narrow-gauge lines. 
Those now in hand are the Altamura-Matera, the 
Castrovillari-Spezzano Albanese, and the Pietrafitta- 
Rogliano lines. There will be a subvention both for 
construction and working. The branch lines of Castrel- 
vetrano to Selimente to Partarma and from Nazo to 
Canicatti, in Sicily, were completed recently. 

Two lines have been under construction across the 
Pyrenees, one between Aix les Thermes and _ Ripoli, 
and the other between Oleron and Jaca. 

In Spain, exclusive of above, the only work reported 
to be in hand is the Barcelona-Manresa line, 40 miles, 
vid Martorell, junctioning with the Martorell to Igualada 
railway, and continuing to Manresa, linking up with th 
Manresa to Berga Railway. . 


Other Railways. 


Under this heading the United States, which will be dealt 
with separately, being excluded, we may well begin with 
the most extensive, those of South America, and of these, 
with the important lines of Argentina, where nearly 1400 
miles of State and 2300 miles of private construction are 
in hand. 

The Corrientes and Asuncion line connecting the 
Argentine North-Eastern with the Centra] Railway of 
Paraguay may first be mentioned. The contract was let 
in January last. The first section of the line from San 
Antonio to Nahuel Huapi was opened early in the year, 
and the construction of the second section from Colonia 
Valcheta to Corral Chico, 654 miles, has been sanctioned. 
What is called the Chaco country is being developed by 
the French local main line being extended from 
Resistencia towards the north with Asuncion, the capital 
of Paraguay as its object. The Central Argentine Com. 
pany is making many important additions to its system. 

The Government line from Sirrezuela to San Juan, in 
connection with the Northern Argentine Railway, has 
been finished. The Buenos Aires Great Southern Com- 
pany, however, seems to have been the largest con- 
structor, as at the London general meeting in October 
last it was stated that during the year then under review 
426 miles had been constructed and completed. 

In addition to the San Antonio-Nahuel Huapi line 
already noted, the Government have under construction 
the Barrangueras-Metan, the Formosa-Embarcacion, the 
Dean-Funes-Laguna Paiva, the Com Rivadavia-Lake 
Buenos Ayres, and the Puerto Deseada-Lake Buenos 
Aires. 

The Pacifie Railway Company has in hand a new line 
from Bahia Blanca southwards to Carmen de Patagones, 
at the mouth of the Rio Negro. 

In the smaller adjoining Republic of Uruguay, the 
Mioperez to Gutierry, 65 miles, has been finished to 
about half-way to Treinte y Tres. 

The connecting line, Paraguay Central Railway, with 
Corrientes, in Argentina, has already been mentioned. 
The work in Paraguay from Pirapo to Encarnacion, on 
Parana River, is in hand, communicating by ferry with 
the Argentine line at Posada. 

Coming to Brazil, we find a large advance comparable 
with that of the Argentine. The President of the 
Republic, early in the year in his message, stated that 
in 1910, 1477 miles of railways would be opened, all 
owned or under concession from the Federal Govern- 
ment. Among the most important of these may be 
counted the continuation of the Madeira-Mamore line, 
216 miles, referred to last year as connecting the navi- 
gation of the river and tributary of these names which 
is interrupted by rapids. The Brazilian North-Western 
Central group—Santos to Itapura—is extending its line 
beyond the latter place. 

In the north, the Aleobaca and Praia da Rainha has 
been finished to a point on the Tocantino River below 
Itaboca Falls, and work beyond is being pushed on. 
The North-Eastern system has 300 miles in hand on the 
metre gauge. The San Paulo Southern Railway Com- 
pany on the same gauge is constructing 160 miles. 

Rio and Victoria have been connected, also the capitals 
of Algoas, Pernambuco, Parahyba, and Rio Grande do 
Norte. The line across country to Corumba, bordering 
Bolivia, 162 miles, is finished, while the Central Brazil 
has reached the river Sao Francisco, 621 miles from Rio 
Janeiro. The San Paulo and Minas has been completed 
to Sebastio do Paradiso, while the Sorocabuna railway 
has 250 miles under construction. In the south, the 
Compagnie auxiliare des Chemins de fer is pushing 
forward its line to the river Uruguay, giving communica- 
tion direct between Rio, San Paulo, Monte Video, 
Buenos Aires, and Valparaiso. 

We come next to the Bolivian railways, which are on the 
metre gauge. One line from Uyuni to Oruro on the 2ft. 6in. 
gauge has been converted tocorrespond. The lines under 
construction are those from Oruro to Cochambamba, 
60 miles; from Rio Mulato on the main Antofagasta 
line north of Uyuni to Potosi, 120 miles, part of which 
will be the highest railway point in the world; and from 
Uyuni south-east to Tupiza, 120 miles. 

The important connection Arica to La Paz, 245 miles, 

is also partly in Bolivia and is on the metre gauge. 
Rapid progress is being made at both ends. There is a 
considerable length of rack railway on this line. 
; The Arica end is in Chili, and in this State the most 
important construction is the Longitudinal railway, filling 
up a number of lengthy gaps in order to complete 
eventually a line parallel to the coast from Valparaiso to 
Arica. The southern section—370 miles on the 3ft. 
gauge—is in the hands of Messrs. Griffiths, of London. 
This is of very heavy character, with many tunnels, 
rack sections, &c. The northern section, 450 miles, 
which is generally easy, has just been started. 





The last of the series of Transandine tunnels on the 
connection between Valparaiso and Buenos Aires, 
which was pierced in November, 1909, was opened for 
traflic early last year. : 

In China a fair progress is reported. The Yunnan 
Railway, which in our last annual review was stated to 
be 60 miles short of its objective point, Yunnan-fu, has 
since been finished. The British section of the Canton- 
Kowloon line is also now complete, while the southern 
section, Canton to Hankow, of the main north and south 
line, is well advanced. The northern section, Pekin to 
Hankow, which is open, is said to be paying well, which 
will no doubt form an encouragement to completion. 

The Shanghai-Ningpo was opened late in 1909 as far 
as Hangchow, but was very incomplete, work still being 
done upon it. The rest of the line is in abeyance. The 
extension of the railway southwards from Tientsin 
through Yenchow towards Suchow is understood to be in 
progress, and in the north the line from Kalgan through 
Totung and Soping to Kwei Hua Chung is under con- 
struction. It is proposed that this line shall ultimately 
connect with the Trans-Siberian Railway. 

In Korea and Manchuria reconstruction on the Seoul- 
Wigu line, insufficiently built in the war time, is being 
pushed forward, gradients being improved from 1 in 40 to 
1 in 100. The Pyongyang-Chinnampo, 34 miles, is 
another line in hand, while the Antung Mukden is being 
converted from the narrow to the standard gauge. The 
Yalu Bridge at Antung, on the connection with Fusan, has 
been completed. One of the latest openings to be noticed 
in our review is the first section of the Kwangchung to 
Kerin line. 

Railway construction is going on in three of the 
Japanese Islands. In Hokaido, the most northerly, 
there are the Kushiso-Nemuro, Nayora-Wakkanai, and 
Fakasara-Rumos. In Honda, the central island, the 
Mutsu-Kitasala, Sakashita-Nara, Somogi-Ayabe, Uku- 
chiyami-Yoka and Kogosaki-Witon; and in the southern 
island Kyushin the Usa-Otta. 

In addition to these there are the electrical lines 
connecting Osaka and Kioto and Osaka and Takaradzaki, 
the latter of which has been opened. 

In Siberia, it is understood that the Russians are pro- 
ceeding withthe Amur Railway, following down that river 
to Chabarowsk, where the Ussuri Railway will connect it 
with Vladivostock. It is all through difficult country. 

The Bagdad Railway seems to be progressing slowly. 
Other lines under German influence abroad are the Togo 
Railway in German West Africa, of which 60 miles are 
complete, and the Tanga to Mombo in German East 
Africa, of which 125 miles were open in 1909, and an 
extension to Mosahi is in hand, the ultimate point being 
Tanganyika, 

On the Benguella Railway in Portuguese East Africa, 
traffic is now running to railhead at kilometre 323 from 
Lobito on the coast, a section of 125 kilometres—77 
miles—between kilometres 198 and 323 having been 
completed last October. 


SANITARY ENGINEERING IN 1910. 


General Survey. 


In considering the year’s work in sanitary engineering, 
it cannot be said that anything startlingly novel has been 
brought to light. Indeed, we shall not be far wrong in 
saying that there is nothing really new to report. We 
think, however, that it may be justly remarked that a 
great deal more common sense is being brought to bear 
year by year on the question of sewage disposal. Anyone 
process is not being employed in such wholesale fashion as 
was formerly the case just because it was fashionable to 
use it, but our engineers are getting more and more to 
understand the principles underlying the science of sewage 
disposal. So expert are they becoming in this direction 
—that is to say, in the manipulation of the organisms 
beneficently provided by Nature—that it is difficult to see 
how there can be any very great improvement in the pro- 
cesses at present extant. It is, however, by no means 
always that full advantage is taken of existing knowledge. 
Then, again, the question is frequently brought up as to 
whether, in treating sewage as we do, we are really pro- 
ceeding on the right lines. Certain it is that we are 
throwing away year by year nitrogenous matter to the 
value of millions of pounds sterling, which, if properly em- 
ployed, might greatly benefit the land and cause an 
increase in crops. Certain it is, too, that agriculture in 
this country is by no means in the flourishing condition it 
might be. This is hardly the place to discuss the question, 
but we think it is worthy of consideration. It presents 
very great difficulties, especially in these days of crowded 
cities. Nature clearly intended the earth for the disposal 
of sewage, and though we have learnt very accurately to 
reproduce artificially the action of the earth, we are losing 
the enrichment of the soil which would ensue from the 
proper application of sewage to land. 


The Royal Commission. 


The Royal Commission issued Appendix IV. to its 
Fifth Report. It dealt with special investigations and 
experiments regarding methods of treating and disposing 
of sewage, and included also two reports on experiments 
made to ascertain the manurial value of sewage sludge. 
Perhaps the most interesting portion of the volume was 
that in which the results of certain experiments which 
had been carried out at Dorking were set forth. The 
objects of these experiments were :—(1) To compare the 
working of three processes in general use for the reduction 
of suspended matter in sewage, namely, (a) simple settle- 
ment with continuous flow, (6) precipitation with con- 
tinuous flow, and (c) open septic tank; (2) to compare 
the effluents resulting from the above three tank liquors 
when passed through percolating filters of coarse 





material; (3) to observe the effect of settlement followed 
by sand filtration upon the filter effluents with regard, 
primarily, to the removal of micro-organisms, and, 
secondarily, to further improvement chemically; and 
(4) to experiment upon the sterilisation of the filter 
effluent. We dealt fully with the results obtained when 
the volume appeared. They were distinctly interesting, 
but they suffered in our opinion from not being carried 
on long enough. 


London Main Drainage—North Side. 


Continued progress has been made with the extension 
of the main drainage of the metropolis under the direc- 
tion of the Main Drainage Committee of the London 
County Council. On the northern side of the Thames the 
work principally consisted in continuing the completion 
of the sewers under construction at the beginning of the 
year, namely, the Middle Level Sewer No. 2 and the Low 
Level Sewer No. 2. The latter commences at Formosa- 
street, Paddington, and extends to Old Ford, a 
distance of about 74 miles, and varies in diameter from 
7ft. to 9ft. This work has now been completed and is in 
use. A further extension has also been completed from 
Formosa-street to the county boundary at Kilburn-lane, 
in order to take in the Brent Valley area of the Willesden 
drainage for which the Council are under obligatign to 
provide. The total length of the sewer to Old Ford is, 
therefore, about nine miles, and in constructing it no less 
than 242,666 cubic yards of soil were removed, while 
79,608 cubic yards of brickwork and 20,500 cubic yards of 
Portland cement concrete were put in. The new Low 
Level Sewer No. 2 is drawing near completion, and for 
construction purposes it has been split up into sections, 
two of which are in operation, namely, at the extreme 
Eastern and Western Ends. These sections arein brick- 
work, but the intermediate lengths between Stepney and 
Addison-road are being constructed in cast iron, and ‘with 
the exception of a short length the cast iron tube is all in 
place. These iron tubes are being lined with brickwork 
and concrete, The length of this sewer when completed 
will be about 12} miles. In building it over 240,000 cubic 
yards of earth were removed, 35,500 cubic yards of brick- 
work and 35,500 cubic yards of concrete were put in, and 
up to the present 34,000 tons of iron have been used. An 
important addition is being made to the Abbey Mills 
Pumping Station, where a new engine-house furnished 
with seven centrifugal pumps driven by gas engines 
having a combined output of 700 tons of sewage lifted 
through a maximum height of 40ft. is being built. 


London Main Drainage—South Side. 


On the south side of the Thames good progress has 
been made with the Southern Low Level Sewer No. 2, which 
will run from Battersea to Deptford. The western end of 
the tunnel is made in brickwork, but the eastern end, 
which runs principally in water-logged gravels, is being 
constructed with a shield and compressed air. The sewer 
varies from 6ft. to 8ft. in diameter, and will be about 
74 miles long. -The high level sewer recently completed 
between Catford and Plumstead will shortly be extended 
so as to intercept sewage now flowing down the Efifra 
sewer by way of Deptford to Crossness. This sewage 
will, in consequence, not require to be pumped at Cross- 
ness, the high level sewer being at such a level that it 
discharges by gravitation. A substantial addition to the 
pumping capacity at the Crossness outfall works is also 
occupying the attention of the Main Drainage Committee 
of the Council. 


Sewage Disposal in Glasgow. 


The great scheme for intercepting and treating the 
sewage on both the north and south sides of the Clyde 
was practically completed during the year when the 
works at Shieldhall—see Supplement—were brought into 
operation. This undertaking has been for many years 
under way, and the first instalment of it very consider- 
ably improved the state of the Clyde, which had become, 
in parts, unbearable. No less than seven special Acts of 
Parliament have had to be obtained for carrying out the 
undertaking, and it was as long ago as 1894 that the first por- 
tion of it—the Dalmarnock outfall work—was opened. 
This was so successful that a further disposal station was 
built at Dalmuir, and these two together deal with the 
whole of the area north of the river, and will eventually treat 
in the aggregate 69 million gallons of sewage in the 24 
hours. The latest additions are the works at Shieldhall 
and the pumping station at Kenning Park—see Supple- 
ment—both completed during the year. These serve the 
south bank of the Clyde, and some 47 million gallons of 
sewage per day will be treatedat the former. During the 
progress of the works considerable engineering difficulties 
have been encountered, but these have been successfully 
overcome, as we have explained in our columns from 
time to time. 


The Tributary Streams of the Clyde. 


Having done her best to set her house in order, 
Glasgow, not unnaturally, is looking round to see who is 
offending by polluting the Clyde. The Glasgow works 
themselves will, when the Govan sewer is finished, inter- 
cept all sewage between Ruthenglen and Braehead, a dis- 
tance of eight miles. In a recently published memoran- 
dum by the city engineer, Mr. A. B. McDonald, it 1s 
pointed out that many of the streams entering the Clyde 
both above and below these two points are very far from 
being pure. In this memorandum there are such 
descriptions as “extremely filthy,” “shockingly dirty,” 
“in a very objectionable state,” &c. The efiluent of the 
Lanark Sewage Works is also discharged into the Clyde, 
and in comparing the crude sewage entering the works 
and the effluent leaving them, the memorandum contains 
the following remarks :—“ No appearance of improvement 
was visible, and the outflow into the Clyde, which at this 
place has all the appearance of a clear, uncontaminated 
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stream, could be followed for a distance by the eye as a 
black track of filthy water.” In order to reap to the full 
the advantage of the works which she has just completed 
at considerable expense, Glasgow will certainly have to 
see to it that the upper Clyde and its tributaries are kept 
reasonably clean. 


Manchester's New Drainage Scheme. 


Parliamentary powers have still to be obtained by the 
Manchester Corporation for the proposed new drainage 
scheme which has been evolved by the city surveyor, 
Mr. T. de Courcy Meade. This new scheme was sub- 
mitted to Sir A. Binnie and received his support. It 
comprises some twenty-nine new intercepting and outfall 
sewers, involving an outlay of about £900,000, of which sum 
about £540,000 will be required for immediate works. 
These include two intercepting sewers, for which borrow- 
ing powers are already available, and six other intercept- 
ing sewers to provide relief for the flooded portions of 
Moss Side, Rusholme, Fallowfield, and part of Withing- 
ton, in addition to the interception of the sewage of part 
of Moss Side, Levenshulme, and Gorton. The urgent 
outfall works outside the city sufficient to meet the 
requirements of the next fifty years are estimated to cost 
£285,000, and for these borrowing powers have been 
obtained to the extent of £210,000. For urgent works in 
the northern half of the city three intercepting sewers, 
costing £139,600, are proposed. 


the table may prove useful as a sort of rough guide of 
what is really necessary. The mistake is that it is 
impossible to argue from one sewage to another. What 
may suit one neighbourhood and one set of circumstances 
may not suit another, and there is no question whatever 
but that the Local Government Board would be the first 
to take action if a bad efiluent were produced, no matter 
whether the specified conditions had been carried out 
or not. 


Are Vegetables Contaminated by Sewage ? 


A series of experiments has been carried out by Drs. 
P. Remlinger and O. Nouri to ascertain (1) whether 
pathogenic germs in the soil are absorbed into the tissues 
of plants growing in such soils, and (2) whether such 
germs are carried on the stems and leaves of growing 
plants. Such vegetables and fruits as beans, celery, 
cress, cucumbers, onions, peas,- radishes, salads, and 
strawberries were investigated. The experiments were 
only of a laboratory order, but were carried out in such 
a manner as to approximate as nearly as possible to 
natural conditions. The soil was freely contaminated 
with pathogenic bacteria, the vibrion of cholera, the 
bacillus of anthrax, B. typhosus, and B. prodigiosus, Xc., 
In the first set of experiments the seeds were allowed 
to germinate, and when the shoots were about 3in. 
above the soil cuttings were taken and cultivation 
made of the juices. In no case was there any result, 





Cardiff Western District Main Sewer. 


What is known as the Cardiff Western District Main 
Sewer was formally opened in the beginning of June. 
Since 1881 the population in the district has increased by 
over 140 per cent. and yet the old main outfall sewer, 
which was laid some fifty years or more ago, had remained 
unsupplemented till the new sewer was completed. The 
new work, which has cost about £200,000 to carry out, 
consisted in the construction of a main intercepting sewer, 
6ft. in diameter, and extensive pumping plant. The whole 
of the sewage up toa maximum of 150 gallons per head 
of the population in the area will be pumped, and it has 
been arranged that there shall always be a free discharge 
no matter what is the state of the tide. Steam driven 
plunger pumps will deal with the ordinary sewage and 
gas driven centrifugal pumps will take charge of the storm 
water. Thereare six sets of plunger pumps, four of them 
of 60 horse-power and two of 20 horse-power each, and 
two sets of centrifugal pumps each of 150 horse-power. 
The maximum head to be pumped against is 32ft. 


New Works at Richmond, Surrey. 
The important works at Richmond, which have been 


under construction for some years, were completed. The | 


chief distinguishing feature of this undertaking was the 
driving of a tunnel over 5000ft. long, in which was built 
an egg-shaped relief sewer, varying from 5ft. 3in. by 
3ft. Gin. to 6ft. by 4ft. This sewer was at an average 
depth of between 50ft. and 60ft. below ground level. The | 
scheme included the laying of other sewers, which, how- 
ever, called for no engineering work of any magnitude. 
Another point of interest in the undertaking was the | 
adoption of gas engines supplied with gas from the | 
town mains to drive centrifugal pumps through Citroén | 
gearing. A somewhat extraordinary efficiency of nearly 
70 per cent. of pump horse-power to brake hoise-power 
was obtained. The new works should prove of the 
greatest service to the district, which, owing to the facts 
that the po.tions near the river lie low, and that there | 
are the higher districts of Petersham and Richmond hill | 
adjoining them, have been in the past frequently subject | 
to flooding. 


Purification Results at Prescot. 


Some excellent results have been obtained at the new 
disposal works at Prescot, which were completed and put 
to work in the early part of the year. In these works the 
sewage first of all passes through a series of sand pits, 
sereens, and detritus tanks, from which the deposited and 
arrested matters are removed daily. It then enters a 
hydrolytic tank, and is afterwards delivered to two sets of 
two filters by a water wheel distributor. The filters are 
7ft. 6in. deep, have a total] area of 2143 square yards, and | 
are designed to take 28 gallons per square yard per foot in 
depth. The material in the filters is clinker, which is | 
rather coarser in the first bed than in the second, though | 
in both cases it is sufficiently coarse to prevent clogging. | 
From an analysis made of the effluent by an independent | 
expert it appears that the percentage purification referred | 
to the crude sewage was in the solids in suspension | 
99 per cent.; in the albuminoid nitrogen 98.1 per cent., | 
and the oxygen absorbed 97.5 per cent. It should be | 
mentioned that between the upper and lower filters, and | 
sueceeding the latter, are settling tanks to arrest the | 
suspended matters. 


Rule-of-Thumb Sewage Disposal. 


It is rather. curious to find the Local Government | 
Board suggesting rule-of-thumb methods for sewage 
disposal, and yet this is the case. A table has been pre- 
pared, in which are given the numbers by which the dry | 
weather flow in gallons must be divided so as to arrive at | 
the minimum number of cubic yards of material in per- | 
colating filters, in order that an effluent of the desired | 


quality may be obtained. The table takes cognisance of | 
“strong sewage,” “sewage of average strength,” and | 
“weak sewage,” and differentiates between fine and | 
coarse material in the filters. As the divisions in the | 
table vary from 15 to 200, according to the previous | 
treatment to which the sewage has been submitted and | 
its strength, it will be realised that there may be consider- 
able differences in the size of beds which the Local | 
Government Board will demand. No doubt there will be, 
and there should be, such differences, and no doubt also 


| in hand or in contemplation. 


comparison be carried back to 1907, it is far less satisfactory. 


and the experimenters consider themselves justified in 
stating that microbes do not penetrate into the interior 
of growing plants. As regards outer contamination, 
the results were not so conclusive. Some of the germs, 
notably those of anthrax and RB. prodigiosus, were found 
more or less frequently on the surfaces of the plants. 
Apparently, however, those of typhoid and cholera were 
not found, and that of tuberculosis but seldom. The 
chances of contamination appeared to decrease with the 
age of the plant. 


Birds and Filter Beds. 


A curious case was reported from Chester. During the 
spring and summer larve and worms appear in large 
quantities in the filter beds of this city, and by their 
scavenging action practically clear away all the solid 
matter which has accumulated during the colder months 
— so much so, in fact, that the natural colour of the 
filtering material again becomes visible. So far so good ; 
| but apparently the birds, and, we gather, principally the 
| starlings, have discovered that these worms and larve 
| are particularly good to eat, and at the time of year when 
| the worms are most active so are the birds, which flock 
together in hundreds over the surface of the filters and 








| 


| devour the insects—or what would have become insects— 


| greedily. The result has been that the filters have 
| suffered from not having the yearly cleaning hitherto 
| carried out by the larve and worms, and measures are 
| being taken to destroy the birds. But why not, in pre- 
ference, try frightening them away ? 








GENERAL TRADES 


THE IRON, COAL, AND 
AND 


OF BIRMINGHAM, WOLVERHAMPTON, 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Good Quarterly Meeting Prospects. 

THE outlook for the quarterly meeting to be held in Bir- 
mingham on Thursday next, the 12th inst., is favourable for 
sellers, since quotations are well maintained in consequence of the 
continued dearness of coal and coke and of other raw materials. 
The demand also is expected to be considerable, since engineers 
| and other consumers require supplies for important work which is 
Large quantities of engineering 
| materia! of various kinds will be needed during the first quarter 
of the year, and, indeed, well on into the summer. Quotations 
are:—£8 for bar iron, £6 2s. 6d. to £6 5s. for unmarked bars, 
49s. for Staffordshire cinder forge pig iron, and 52s. to 53s. for 
Northamptons and Derbyshires. 


A New Pig Iron. 

We are promised something new and important in the 
way of select pig iron manufacture from T. J. Bradley and Sons, 
Darlaston, South Staffordshire. They have invented a process for 
the production of a special refined high-class pig which has 


| hitherto been available to English users only by importation from 


the United States or Sweden. The metal is melted in a cupola 


| and then passed through a refining furnace for further puritica- 


tion, and special plant of this description has been put down at 
the Darlaston furnaces for the purpose. The discovery is the 
result of very careful metallurgical investigation and testing con- 
ducted over a long period, and the tirm believes that it has now 
brought its methods to perfection. The iron is likely to be put 
upon the market in the next few months, and is certain to create 
considerable surprise. 
American manufacture, has been sold at about £10 per ton, and 
has been employed in Sheffield and elsewhere. It seems to he 
intended as a high-class mixture for founders, and also for use by 
steel makers, 


Increased Output. 
Reliable data regarding the course of events in South 


| Staffordshire is that furnished by the periodic ascertainments of 
| the Midland Iron and Steel Wages Board of the 


roduction and 
net average selling price of the seventeen selected firms. These 
statements in themselves give no clue to the total production of 
the iron industry in the district or its value, but they are compiled 
from the books of thoroughly representative establishments. The 
output of the selected firms amounted in round figures to 181,452 
tons for the ten months ended October. This compares with 167,438 
tons in the corresponding portion of 1909, showing a growth of 
14,014 tons, or 8.3 per cent., while, compared with 1908, the pro- 
duction is larger by 10,4&3 tons, or 6.1 per cent. If, however, the 
The 
output in the corresponding ten months of that year was 
193,155 tons, and, comparing it with that of 1910, a decrease of 
11,703 tons, or 6.3 per cent., isshown. In each bi-monthly period, 
with the exception of May and June, the output was in excess of 
that of the corresponding months in either of the two preceding 
years, 


The Course of Prices. 
The net average selling price returned for January and 
February, 1910, was £6 3s, 10d. per ton, while the figure for 
September and October was £6 7s, 2d., showing an advance of 


3s. 4d. In 1908 there was a fall between January and September 
of no less than 18s, per ton, and from the latest ascertainment it 
appears that the average selling price will have to advance to the 
extent of 17s. 9d. before the rm of January and February, 1908, 
is regained. ‘The lowest figure touched during the last ten years 
was the £6 2s, 9d. of July and August, 1909, 


Gas Strip. 

The year 1910 has not been a good one for manufacturers 
of gas strip, and some remarkable price fluctuations have been ex- 
perienced. Nominally prices are governed by an association, but 
there has generally been a wide discrepancy between the basis 
price and the selling values returned by the Wages Board, which 
indicates that the associated makers are by no means proof against 
pressure by consumers. Indeed, according to market reports 
strip can generally be bought considerab'y under the association 
price. At the beginning of 1910 the basis figure was £6 5s., but 
the demand was poor, and there is no doubt this price was 
not strictly observed. In February there was an_ im- 
provement, because of an increase of activity in the tube 
trade, and the association standard for strip was advanced 
to £6 10s. This price obtained until the beginning of June, 
when, it was said, owing to the stress of German competition 
and a threat that tube makers would place large orders abroad 
unless they were met in the matter of prices, a reduction of 5s. per 
ton was declared. A fortnight later the old figure of £6 10s. was 
reverted to, but apparently this was too high, for before the end 
of July the price was again officially reduced to £6 5s, Some 
improvement in business in August led to the restoration of the 
£6 10s. basis in the second week in September, since when there 
has been no change. According to the Wages Board’s returns, 
which group strips, hoops, and miscellaneous material under one 
head, there has been but little recovery of late either in production 
or prices. Compared with last year, the output for the first ten 
months of 1910 showed a growth of only 3004 tons, or about 6 per 
cent. A better trade is expected a little later on. 


Steel Values. 

Early in January, 1910, an advance of 5s. per ton was 
declared in angles, channels, flats, and tees, making the price of 
angles £6 2s, 6d. to £6 5s. A similar movement occurred in joists 
a fortnight later, making the price £6 5s. In April another advance 
of 5s, was announced, bringing angles to £6 7s. 6d. to £6 10s , and 
joists to £6 10s, The demand was active, and specifications were 
given out freely, providing the mills with full employment. Trade 
was, indeed, so good that in the late summer producers were being 
pressed for deliveries. Despite the shipbuilding lock-out, a further 
advance of 5s. was declared in structural material in October, 
making angles £6 2s. 6d. to £6 15s., and joists £6 10s. Plates, 
squares, and rounds were similarly advanced, In the closing 
months of the year business was much quieter, but producers held 
a lot of orders, and work was steady. Things have looked up again 
recently, and prospects are very satisfactory. 





NOTES FROM LANCASHIRE. 
(From our own Corresponde nts.) 
MANCHESTER, Thursday. 


A Bright Outlook in Pig Iron. 

THE outlook at present so far as 1911 is concerned is very 
bright, and, notwithstanding the holiday feeling which still pre- 
vails to some extent, the attendance on the Iron Exchange on 
Tuesday was very good, All classes of pig iron were very firm, 
and Derbyshire was in sellers’ favour. In Scotch brands, holders 
were asking 3d. per ton more money for Gartsherrie and Eglinton, 
but Glengarnock showed no quotable change. East and West 
Coast hematite also showed an advance, being about 6d. per ton 


| higher. 


| 


Hitherto such iron in this country, of | 





Finished Iron and Steel. 
Whilst there was no quotable change to record, prices ° 
ruled firm. 


Copper, Sheet Lead, and Tin. 

There was a reduction of £1 to note in sheets; tough 
ingot and best selected and tubes, &c., were also lower. Sheet 
lead again rules unchanged. English tin ingots were advanced 
£3 per ton. 


Quotations. 

Pig iron: Lincolnshire No, 3 foundry, 54s, 6d.; Stafford- 
shire, 54s.; Derbyshire, 56s. ; ey Ee 56s. 6d.; Middles- 
brough, open brands, prompt, 58s. 10d.; January-March, 59s. 4d. 
Scotch: Gartsherrie, 62s. 9d. to 63s.; Glengarnock, 61s. 6d.; 
Eglinton, 60s. 9d. to 61s., delivered Manchester. West Coast 
hematite, 68s. 6d. to 69s.; East Coast ditto, 66s, to 68s., both 
f.o.t. according to delivery. Delivered Heysham: (Gartsherrie, 
60s. 9d. to 6ls.; Glengarnock, 59s. 6d.; Eglinton, 58s. 9d. to 
59s. Delivered Preston: Ciartsherrie, 6is. 9d. to 62s.; Glen- 
garnock, 603s. 6d. ; Eglinton, 59s. 9d. to 60s. Finished 
iron: Bars, £6 15s.; hoops, £7 7s. 6d.; sheets, £8 to £8 2s. 6d. 
Steel: Bars, £7; Lancashire hoops, £7 7s. 6d.; Stafford 
shire ditto, £7 7s. 6d.; sheets, £8 to £8 5s.; boiler plates, 
£7 17s. 6d.; plates for tank, girder, and bridgework, £7 5s.; 
English billets, £5 5s. to £5 10s.; foreign ditto, £4 15s. to 
£4 17s. 6d.; cold drawn steel, £9 10s. to£9 15s, Copper: Sheets, 
£71; tough ingot, £60 to £6U 10s.; best selected, £60 to 
+60 10s. per ton ; copper tubes, 8}d.; brass tubes, 7d.; condenser, 
td.; rolled brass, 6}d.; brass wire, 6$d.; brass turning rods, 64d. ; 
yellow metal, 6d. to 64d. per lb. Sheet lead, £16 5s. to £16 10s, 
per ton. English tin ingots, £179 per ton. 


The Lancashire Coal Trade. 

The only feature of interest to note was an advance of 5d. 
per ton in engine fuel and slack. Household fuel and shipping 
coal remained unchanged. Best Lancashire for domestic purposes, 
15s. to 16s.; seconds, 13s. to 14s.; common, 10s, 10d. to 12s.; 
round furnace coal, 11s, 5d. to 11s. 11d.; best burgy, 103. 4d. to 
10s. 11d.; best slack, 8s. 11d. to 9s. 5d.; medium, 8s. 5d.; common, 
63. fd. to 7s. 5d., at the pit. Coal for shipping and bunkering 
purposes, screened, 9s, 9d. to 10s. 6d.; ditto, unscreened, 9s, 3d, 
to 93. 9d., delivered Manchester Ship Canal. 


Engineering Trades: Better Outlook. 

The prospects generally for the local engineering trades 
are distinctly more hopeful than they were at this time last year. 
Many of the leading machine tool makers inform me that they are 
busy ; the gas engine builders and makers of electrical apparatus 
are well employed, but the steam engine and boilermakers and 
textile machinists are still badly off for work. Materials are 
getting dearer, and it behoves those who are considering the 
placing of orders in these branches not to delay longer than is 
necessary if they would take advantage of the situation. The im- 
provement in the tin-plate trade of South Wales has recently 
been the means of providing work for local builders of large 


steam engines. 


Manchester Tramway Workers. 

The general manager of the Manchester tramways, Mr. J. 
M’Elroy, has recently issued a report on the application of the 
Tramway Workers’ Association for an eight-hours day in Man- 
chester, from which it appears that these men now work fifty-four 
hours per week, and are paid as follows :—Drivers, 7d. per hour ; 
guards, 6.75d. per hour. If the application be granted, and 
assuming that the present weekly wages are maintained, the 
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maximum rates per hour will be increased in the case of drivers to 
787d. and in the case of guards to 7.59d., which, Mr. M’Elroy 
says, will raise their wages per hour higher than in any other 
tramway undertaking. He estimates that the total extra cost to 
the Corporation will be £23,000, The Committee have come to 
the conclusion that there are not sufficient grounds for grant- 
ing the concession, and the men are now asking for the matter to 
be submitted to arbitration. 


Trafford Park Development. 

One of the latest enterprises of the company which owns 
the l'rafford Park, Manchester, is the erection of fireproof ware- 
houses or ‘‘ safes” for the storage of cotton. These are close to 
the Manchester Ship Canal and alongside of the railways connected 
with the docks and with the lines of the great railway companies. 
They are one-storey buildings provided with overhead cranes, ‘T'o 
prevent any possibility of serious fire overhead sprinklers cover the 
whole space, and the necessary water supply for these is derived 
from two sources, namely, the town’s mains and an overhead water 
tower. The walls of the building are of brickwork and the doors 
and roof of reinforced concrete, while in order further to safeguard 
against fire, adjoining warehouses are being built with cavity walls. 
Illumination by day is furnished by glazed roofing protected by 
wire screens, and at night by enclosed electric lights, also in the 
roof. ‘The warehouses are built in sections, the carriage between 
which and the ship is at a fixed rate. A substantial saving is effected 
in the insurance of cotton stored in these buildings. Somewhat 
similar buildings have been erected for factory purposes, and are 
called ‘‘hives.” They are single-storey structures in sections with 
electric power, light, gas and water laid on. During the past year 
half.a-dozen new works have sprung up in the Park, one of 
which, not yet completed, is a huge modern fiour mill. 


Colliery Explosion. 

Mr. Gerrard, the Government Inspector of Mines, who 
has been investigating the circumstances in connection with the 
explusion at the Pretoria Pits, Little Hulton, has at least established 
the fact that the electrical machinery was not responsible for the 
disaster. Ile says the coal cutter was not at work at the time. 
He found the electric cable disconnected and wound upon a reel 
some yards away. There isa great deal of prejudice on the part 
of the miners against the electrical coal-cutting machine, or ‘iron 
man,” ahd the genera] manager of the pit, Mr. Tonge, has con- 
sented for the present to restrict the use of electricity to the 
lighting of the bottoms of the shafts and the working of the 
haulage ropes. 


Manchester's New Drainage Scheme. 

In order that all the members of the Rivers Committee of 
the City Council should be conversant with the details of the pro- 
posals to be laid before a meeting of the ratepayers, Mr. 'T. 
de Courcy Meade, the city surveyor, last week described the new 
system to them. In reply to questions, Mr. Meade said that 
special provision was made in the Bill for spreading the work over 
ten years, and borrowing powers were asked for fifty years. 
Speaking generally, the new scheme would make Manchester one 
of the best-drained cities in the kingdom. With regard to the 
storm-water overflow into the Ship Canal, the experts of the latter 
have signified their approval of this feature, subject to certain 
conditions, including the provision of a settling tank in the 
Medlock Valley. Readers of THE ENGINEER have already been 
made familiar with the chief features of the scheme. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 

The condition of the ‘hematite pig iron trade of this 
district shows a marked improvement on the position of things 
that was ruling a few weeks ago. There has been a better feeling 
all round noticeable, and the prospects for the present year are 
good. The demand for iron is fuller than it was, and the make of 
iron bas been increased by a furnace being put into blast at the 
Cleator Moor Works, Steel makers’ requirements on local account 
are about the same, but steel makers who are engaged in the 
rolling of steel shipbuilding material are in want of increased 
deliveries. Prices are firm, with makers quoting 68s. 6d. per 
ton net f.o b. for parcels of mixed numbers of Bessemer iron. 
High and special classes of iron are in steady demand, and are 
quoted at 71s. to 75s. per ton, There is no business being done 
in hematite warrants, and the present value runs about 67s. 3d. 
per ton net cash. The stores of warrant iron represent in the 
aggregate 33,880 tons. 


Iron Ore. 

For iron ore there is a good steady request. Locally more 
ore is again being used, but, in addition to merely local business, 
raisers are sending their stuff to many parts of the country, and 
good shipments continue to be made to Glasgow and other Scotch 
ports. These are ores of the best quality. The activity is marked 
at most of the mines. Prices are about the same, with good 
average qualities at 12s, to 16s, and the best ores run up to 21s, 
per ton net at mines. Spanish ores were delivered much more 
largely into Barrow last week than for some time, almost 14,000 
tons being landed at the Ramsden Dock. The current value of this 
class of ore is 21s, per ton for the highest classes delivered to 
West Coast works. Nish ores are only brought in occasionally. 


Steel 

The steel trade is again pretty busy. The Bessemer 
departments are, however, the only branches of the trade where 
there is this life. Makers are experiencing a steady demand for 
rails, heavy sections mostly, and some good outputs have been 
made, From Barrow some 1600 tons of rails were sent away last 
week for re-shipment at Birkenhead for abroad. The price of 
heavy sections is unchanged, £5 7s, 6d. to £5 10s, per ton being 
the current quotation. Little business is on offer in light rails. 
For steel shipbuilding material there is a good steady demand on 
local as well as general home account. At present local require- 
ments are being drawn from the Cardiff district and from Scot- 
land. There is no word as to a re-starting of the plate mill at 
Barrow, but hopes are entertained that before long Barrow will get 
its share of the plate orders that are going about. Hitherto con- 
tracts have been lost to Barrow on a question of price. Ship 
plates run about £6 10s. per ton at present. There is a steady 
demand for tin bars, &c. 


Shipbuilding and Engineering. 
. With the holidays at an end, there is considerable activity 
in both these trades. In every department good orders are held 
and they are being hurried forward, the activity being marked 
in the shipbuilding branches. No new orders are to hand. 


Fuel. 


; For coal there is a good demand, and Lancashire or York- 
shire steam coal is quoted at from 12s, to 16s. per ton delivered. 
Domestic coal runs from 16s, to 28s. per ton, according to quality. 
For coke there is a fuller peat and East Coast sorts are 
quoted at 21s. 9d. per ton delivered. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
General Conditions. 


; As we indicated in our last, the new year has opened 
with every promise of continued activity in most branches of the 
local steel trades, At the same time, the unsatisfactory condition 
of things in the United States is causing some uneasiness, and 











there is apparently not much chance of an early revival in the 
demand for crucible and other superior steels from American engi- 
neering firms. The latest return issued by the United States 
Consul, noted below, bears out our remarks in previous reports of a 
curtailment in American requirements. The American market 
and the slackness in the manufacture of railway steel are the two 
weak spots in the local trade situation Elsewhere conditions are 
highly favourable, and, even after allowing for the adverse factors 
mentioned, there is a much larger volume of trade in this district 
now than there was a year ago, 


The Coal Trade. 
Business has scarcely recovered from holiday influences, 
but the tonnage is gradually assuming normal proportions, with a 
large quantity of steam fuel going for shipment. Gas nuts and 
slacks are alsoin better shipping demand. There is practically no 
change in prices torecord. Collieries are experiencing a good deal 
of pressure for supplies of slacks on contracts, some of which have 
recently got very much in arrear. Prices are very firm, and there 
is practically no best slack obtainable for prompt delivery. House 
coals are unchanged. A good supply of empty wagons accumu- 
lated during the holidays, which has enabled the pits to start well. 
Prices: Best South Yorkshire hards, 8s. 6d. to 8s. 9d.; best washed 
smalls, 5s, 6d. to 6s.; best hard slacks, 5s. 6d. to 5s. 9d.; seconds, 
33. 9d. to 4s. 3d. Coke: 12s, 6d. to 13s. for best washed, and 11s, 

to 12s, for unwashed. 


Pig Iron. 

While little or no business can be recorded this week in 
the market for raw and semi-materials, there is unquestionably a 
very firm tone. Lincolnshire pig iron sellers are practically off the 
market for the time being, having sold well for, at any rate, over 
the whole of the present quarter. Some of the makers are asking 
for a premium of 1s. per ton on the basis rates given below, and are 
only willing to sell limited quantities. Derbyshire, too, is moving 
upwards, an additional 6d. per ton being demanded. The hematite 
market retains its strength, and here, too, some advances are 
recorded of ls. per ton, this being chiefly the case with West Coast. 
However, prices are rather nominal, for buyers have not come 
forward this week. For scrap quotations are about 2s. 6d. above 
recent values. There is expeeted to be little movement in business 
until the quarterly meetings at Birmingham have been held. 
Quotations :—Lincolnshire, No. 3 foundry, 50s. 6d.; ditto, No. 4 
foundry, No. 4 forge, mottled and white, 49s. 6d.; basic, 52s.; 
Derbyshire, No. 3 foundry, 5ls. td. to 52s.; ditto, No. 4 forge, 
48s, 6d. to 49s. 6d., all per ton net, delivered Sheffield or Rother- 
ham. Best brands of hematite are 79s. to 80s. West Coast, and 
74s. to 75s. East Coast. 


The Steel Trades. 

Work was resumed on Tuesday in the steel trades, and in 
general lines manufacturers bad a fair number of specifications to 
proceed with. In special lines, particularly armament material 
and high-speed steel] and tool steel, activity continues. The 
general run of business in the cutlery and plate trades is quieter 
after the seasonal spurt. There is a little more work on hand in 
railway material, and the outlook is considered more promising. 
The quarterly returns of the American Consul at Sheffield show 
that the value of steel, sheets, bars, wire, &c., exported to the 
United States from this district in the three months ending 
December 31st totalled £132,021, a decline of £41,500 compared 
with the September quarter, and of £43,500 compared with the 
corresp nding quarter of 1909. For the year the exports total 
£609,455, as against £530,633 in 1909 and £303,121 in 1908. 


NORTH OF ENGLAND. 
From our own Correspondent.) 
Cleveland Pig Iron. 

THE year 1911 has opened well for those engaged in the 
Cleveland pig iron trade. There is a generally confident and 
hopeful tone, which is leading to consumers buying somewhat 
freely, and a very fair amount of business has been done this week. 
It is held that the situation is considerably better than it was at 
the beginning of last year, and much more ground for expecting a 
strong revival of trade. The feeling at the commencement of 
1910 was quite hopeful, and people were looking for a large 
demand to spring up from the United States. That feeling carried 
up the price of Cleveland pig iron warrants to 52s. 44d. cash, which 
was attained on January 24th ; but that proved to be the highest 
figure of the year, for the expected business with America 
did not materialise, and prices steadily fell, until in July 
48s, 74d. was reported. Now, however, the case is different, 
and there is good reason to believe that the expectations 
of revival will not this year be disappointed. Sound _busi- 
ness seems to be assured, for there has sprung up activity 
in all branches of trade which are consumers of pig iron. 
The fact that last month 22,000 tons were added to Connal’s stock 
of Cleveland pig iron—a greater increase than in any month last 
year—does not seem to have had a detrimental influence on the 
market, and makers keep up their output. Cleveland warrants 
have begun to move up steadily, and on Wednesday attained 
50s. 14d. cash buyers, with sellers at 50s. 24d. cash, these figures 
being above any that have been reported since April last year. 
This upward movement is bringing in a considerable number of 
buyers who were holding back before the holidays. No. 3 Cleve- 
land G.M.B. pig iron has been advanced to 50s. 3d. for January 
f.o.b. delivery, No. 4 foundry to 49s., No. 4 forge to 48s, 9d., and 
mottled and white to 48s. 2d., all for early delivery. It is 
acknowledged that the outlook in al] branches of the iron and steel 
industries 1s encouraging, and there is warrant for believing that 
before long the maximum price of last year for No. 3—52s, 6d. per 
ton—will be exceeded. 


Hematite Pig Iron. 

If the business ‘of the year is maintained at the rate at 
which it has begun makers will have no cause for complaint, a very 
fair amount of buying having been done this week, and the 
prospects are decidedly encouraging. Taking these things into 
account, the producers have put quotations up, and now fully 65s. 
ed ton must be given for mixed numbers for early delivery, that 
veing 2s, 6d. per ton above last year’s minimum, which ruled 
over September and part of October ; while 65s. 6d. to 66s. is asked 
for delivery over the whole of the current year. Prices of 
hematite iron are influenced more strongly by the improvement, 
because there is not so much competition in this branch as is the 
case in Cleveland iron ; the make has not been kept in excess of 
requirements, and stocks have not increased. Producers have not 
to contend with the competition of warrants, for there are none. 
Altogether, makers of hematite are in a better position than the 
producers of ordinary Cleveland pig iron, and the highest price 
of last year should soon be exceeded. Messrs. Gjers, Mills and 
Co. have just re-lighted a blast furnace at the Ayresome Iron- 
works, Middlesbrough, for the production of pig iron other than 
ordinary Cleveland, and now have all their four furnaces at work. 
At Middlesbrough, out ,of 80 blast furnaces built, 57 are now in 
operation. 


Ore and Coke. 

The Spanish mineowners and the ore merchants in this 
country have quickly followed up the advance in the price of 
hematite pig iron, for the quotation for Rubio ore delivered c.i.f. 
in this district is up to 22s. per ton, a price which would admit of 
little profit in mixed numbers at 65s. if makers had not begun to 
use somewhat freely other cheaper ores, which are being obtained 
from recently developed fields. The dearness of Rubio ore has 





driven them to secure supplies of more or less suitable ores from 
other quarters. A year ago the hematite ironmakers in this 
district were obtaining better prices than at present for their piz 
iron, and buying their ore on more favourable terms. Thus they 
got 67s. for mixed numbers in the early part of the year, and 
were able to procure the ore at 79s 6d. per ton delivered on this 
side ; now they can only get 65s. for the pig iron, but have to give 
22s. for the ore. In furnace coke there is a general tendency 
upwards, 16s. per ton being the quotation for deliveries this 
quarter at Middlesbrough works. 


Manufactured Iron and Steel. 

The improvement in the manufactured iron and steel 
industries is well maintained, holidays generally have been shorter 
than usual, and the output has increased. The finished iron trade 
has brightened up much more than anyone ever expected to see it 
again, and the steady falling off in production that had gone on 
continuously for some years has given place to a slow increase. 
In almost all branches the outlook is very encouraging, and the 
business done is sound and genuine and, not speculative in the 
same sense as it is often in connection with Cleveland pig iron 
warrants, 


Shipbuilding. 

Trade is progressing favourably, but naturally during the 
last fortnight there has been scarcely any new business transacted. 
However, that is a matter of small moment when builders’ are so 
well off for work ; many, in fact, have fully twelve months work in 
hand. So well situated are they, that they are, in many cases, 
asking higher prices by 5 per cent. to 10 per cent. for new tonnage 
than was accepted in the early part of last year. Builders are 
much behind with the completion of orders owing to thes late 
labour troubles, and are hurrying on the work as rapidly as 
possible, as in many cases the owners have been greatly incon- 
venienced because of the delay, and have had to have substitutes. 
In connection with Lord Furness’s late co-partnery scheme which 
was started at the shipyards of Irvine’s Shipbuilding and Dry 
Docks Company, at West Hartlepool, but was abandoned at the 
end of twelve months at the instance of the men, it may be 
stated that a considerable number of the men are stil] employé 
shareholders, having retained their shares when the scheme fell 
through. This week they have received a dividend at the rate of 
5 per cent.; they were guaranteed 4 per cent. 


Coal and Coke. 

The coal trade is showing steady improvement, and 
sellers are very sanguine about the future. It seems to be gene- 
rally expected that higher prices will have to be paid for fuel over 
the spring. Prices of best steam coals have been advanced to 
9s, 9d. per ton f.o.b, and seconds to 8s. 6d., while best gas coals 
are up to 9s. 6d. f.o.b. Coking and bunker coals have become 
dearer, and are in brisker demand, while the same may be said of 
coke, which for foundry purposes is at 17s. 64. per ton f.o b., and 
for furnace purpose is up to 16s. per ton delivered at Middles- 
brough. 








NOTES FROM SCOTLAND. 
( From our own Corresgondent. ) 


The Pig Iron Warrant Market. 

THE Glasgow iron market was closed from Friday till 
Tuesday for the New Year holidays. At the end of last week the 
tone was firm, with a moderate inquiry, and at the re-opening this 
week there was a good deal of strength in the market. The 
demand, however, was necessarily limited, especially as regards 
local requirements, the works of consumers being closed. Business 
has been done in Cleveland warrants since last report from 
49s. 10d. to 50s. 14d. cash, 50s. 2d. to 50s. 54d. one month, and 
50s. 9d. to 51s. three months. Sales have also been effected at 
50s. for delivery in seven days, and 50s. Ojd. eight days. Advices 
from outside are not such as to act asa stimulus to business, the 
reports from the United States being especially unsatisfactory. 
Home prospects are more encouraging, and it is on these chietly 
that the support of the market at present depends. 


Demand for Hematite Pig Iron. 


The business in hematite iron has been much smaller than 
in recent weeks, this being attributed to holiday causes. Sellers 
are presenting a firm attitude, however, and there seems a decided 
tendency in the direction of higher prices. At the end of last week 
three months’ delivery Cumberland hematite warrants were quoted 
67s., but this week business has been done for the same term at 
67s. 6d. per ton. The demand for Scotch hematite is reported tv 
have quickened materially, and there will presently be large and 
constant deliveries under existing contracts. Both sellers and 
buyers are reticent as to forward contracts, it being a most difficult 
matter to arrange prices. The current quotation is 70s. 6d. for 
delivery at West of Scotland steel works. 


The Scotch Pig Jron Trade. 


The demand for ordinary and special brands of Scotch 
pig iron has been quiet as regards the wants of local consumers, 
but a growing inquiry is reported from England, and several of 
the special brands are Js, per ton higher, G.M.B. iron, on the 
other hand, being hardly up to recent best rates. Govan and 
Monkland, Nos. 1, are quoted f.a.s, at Glasgow 57s.; Nos. 3, 55s. ; 
Carnbroe, No. 1, 603. 6d.; No. 8, 57s. 6d.; Clyde and Calder, 
Nos. 1, 62s. 6d.; Nos. 3, 57s. 6d ; Gartsherrie, No. 1, 633.; No. 3, 
58s.; Summerlee and Langloan, Nos. 1, 65s.; Nos. 3, 60s.; Colt- 
ness, No, 1, 82s. 6d.; No. 3, 6ls.; Eglinton, at Ardrossan or Troon, 
No. 1, 58s.; No. 3, 57s.; Glengarnock, at Ardrossan, No. 1, 65s.; 
No. 3, 60s.; Dalmellington, at Ayr, No. 1, 6ls.; No. 3, 58s. 6d.; 
Shotts, at Glasgow or Leith, No. 1, 63s. 6d.; No. 3, 58s. 6d.; 
Carron, at Grangemouth, No. 1, 64s. 6d.; No. 3, 59s. 6d. per ton. 
There are eighty-five furnaces in blast in Scotland, compared with 
eighty-four at this time last year. 





Finished Iron and Steel. 

There has been little done in finished iron and steel this 
week on account of the holidays. Business is expected to be very 
active presently in the steel trade. The orders in hand for ship- 
building material will keep a considerable proportion of the plant 
in operation, independently of the usual market requirements for 
home use and export. 


The Coal Trade. 

The past week’s coal shipments were larger than usual, 
but current business is restricted by the holidays. Cold weather 
has increased the demand for household supplies. There has in 
the last day or two been an improved inquiry for manufacturing 
sorts for early delivery. Prices of all kinds of coal are unaltered. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Last Week’s Coal Trade. 

THE collieries practically restarted on Thursday. As we 
surmised, it has not been a case of a general return, some dissen- 
sions and difficulties remaining to be adjusted, and some little time 
must be allowed to get the collieries into condition, the long strike 
— brought about a good deal of mischief to the mines. No 
time has been lost; repairers have been energetic, and after a 
while normal conditions will be again restored, 
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Present State of Coal Trade and Latest Quotations. 

The latest resumption of work has been at the Blaeng- 
waur Colliery, after a strike of six months against a pro- 
posed reduction. The colliers have now agreed to resume on the 
old terms. Tuesday witnessed a return to old times on ’Change, 
Cardiff. There was a large and animated attendance ; steam coal 
voted firm for prompt positions ; shippers complained of difficulty 
in getting coal to meet requirements for tonnage in docks ; sellers 
not disposed to lessen quotations, and forward business remained 
firm, but limited, buyers refusing to buy beyond present needs, 
hoping for easier terms as outputs increase. House coals strong, 
and generally prices well up for bituminous coal. No change in 
coke or fuel ; pitwood about 19s, to 19s. 3d. Latest : Steam best 
large, 16s. 9d. to 17s.; best seconds, lis. 9d. to 16s. 6d.; ordi- 
naries, J5s. 3d. to 15s. 9d.; best drys, 16s. to 16s. 6d.; ordinary 
drys, 15s. to 15s. 9d.; best washed nuts, 14s. to 14s. 6d.; 
seconds, 13s. 3d. to 13s. 9d.; best washed peas, 12s. to 13s.; 
seconds, 10s. 6d. to lls. 6d.:; best bunker smalls, 9s. to 9s. 6d.; 
best ordinaries, 8s. 3d. to 8s, 9d.; cargo smalls, 7s. 6d. to 8s.; in- 
feriors, 7s. to 7s. 6d.; best Monmouthshire black vein, lis. to 
lds. 6d.; ordinary Western Valley, 14s. 3d. to 14s. 6d.; best 
Eastern, 13s. 3d. to 13s. 9d.; seconds, 12s. 6d. to 12s. 9d. Bitu- 
minous: Very best households, 17s, 6d. to 18s.; best ordinaries, 
lds. 6d. to 16s. 6d.; No. 3 Rhondda, 17s. to 17s. 6d.; brush, 13s. 3d. 
to 13s. 9d.; smalls, 9s. 6d. to 10s.; No. 2 Rhondda, 12s. 6d. to 
12s. 9d.; through, 10s. to 10s. 6d.; smalls, 7s. to 7s. 6d. 
Patent fuel, 14s. 6d. to 15s, 6d. Coke: Special foundry, 24s. to 
24s. 6d.; foundry, 18s. to 20s.; furnace, 16s. 3d. to 17s. 3d. Pit- 
wood, ex ship, 19s. to 19s, 3d. 


Newport, Mon., Coals. 

Last week’s coal business was reported tight for prompt 
positions ; shipments of the week were 63,000 tons foreign and 
10,032 tons coastwise ; complaints of shortage numerous ; prices 
firm for prompt; forward easier; pitwood heavier, and lower 
wrices. Latest:—Very best black vein, 14s. 9d. to lis. 3d.; 
Vestern Valley, 14s. to 14s. 3d.; Eastern Valley, 13s. to 13s. 6d.; 
other kinds, 12s. 3d. to 12s. 9d.; best smalls, 7s. 3d. to 7s. 9d.; 
seconds, 6s. 9d. to 7s. 3d.; inferiors, 6s. 3d. tos. 9d. Bituminous : 
Best household, 15s. 6d. to 16s. 1d.; seconds, 14s. to 15s. Patent 
fuel, 14s. 6d. to 15s. Coke: Foundry, 18s. to 19s.: furnace, 
l6s. 6d. to 17s. 3d. Pitwood, ex ship, 19s. 3d. to 19s. 6d. 


Swansea Coal. 

This week Swansea large was in strong request, especi- 
ally for immediate delivery, with steady values ; better class weak 
for prompt. Latest :—Best malting, 22s. to 24s. net ; second, 18s. 
to 21s. 6d. net; big vein, 15s. 6d. to 17s., less 24; red vein, 
lls. 6d. to 12s., less 24; machine-made cobbles, 21s. to 23s. net ; 
Paris nuts, 23s. to 25s. net ; French nuts, 23s. to 25s. net ; German 
nuts, 23s. to 25s. net ; beans, 19s. 6d. to 21s. net ; machine-made 
large peas, 10s. 6d. to lls. net; fine peas, 9s. to 10s. net ; rubbly 
culm, 5s. 3d. to 5s. 9d., less 2}; duff, 2s. 6d. to 3s. net. Steam 


coal: Best large, 17s. to 18s.; seconds, 13s. 6d. to 15s.; bunkers, | 


10s, 3d. to lls. 6d.; small, 6s. 9d. to 7s. 6d., all less 25. Bitu- 
minous: No. 3 Rhondda, 18s. to 18s. 6d.; through, 15s. to 15s. 6d.; 
small, 10s. to lls. Patent fuel, 13s. 3d. to 13s. 6d., all less 25. 


Iron and Steel. 

During the week after Christmas day all the mills and the 
Bes and Si 
not extend to the mills and finishing departments of the steel rail 
branch, where there was ample work to be done, and the opera- 
tives were busy from Wednesday until Saturday. The blast 
furnace also did good work. There have been large shipments of 
finished material, heavy rails, &c. Latest quotations :—Pig iron: 
Hematite mixed numbers, 66s. 6d. cash, 66s. 10d. month; 
Middlesbrough, 49s. 11d. cash, 50s. 3d. month ; Scotch, 56s. cash, 
56s. 4d. month ; Welsh hematite, 71s. 6d. delivered ; East Coast, 
70s. 6d. to 71s. c.i.f.; West Coast, 70s. 6d. to 71s. cif. Steel 
bars: Siemens, £5 to £5 2s. 6d.; Bessemer, £5. Iron ore: Rubio, 
20s. 6d. to 21s. 


Tin-plate. 

It may confidently be asserted that at no previous time 
have prospects been brighter. The year promises to be a record 
one. What with the new developments, there will be eight mills 
instead of four, all finely equipped. Latest : This week the tin- 
plate market was reported at Swansea to be very strong, and prices 
advancing. Considerable premiums are obtainable for delivery 
over the first three months of the year. Last quotations were as 
follows :—Ordinary coke plates, B and Si , 14s. 3d.; 
ternes, 25s. to 25s. 3d. C.A. roofing sheets, £9 10s.; big sheets for 
galvanising, £9 10s.; finished black plates, £11 17s. 6d. to £12. 
Galvanished sheets, 24 g., £11 5s. Block tin, £178 10s. cash; 
£177 10s. three months. Other quotations:—Lead, English, 
£13 11s. 3d.; Spanish, £13 1s. 3d.; spelter, £24; silver, 254d. per 
0z.; copper, £56 3s. 9d. cash, £56s. 18s. 9d. three months. 











Italian Coal from Wales. 

Exaggerated accounts concerning the freightage of Welsh 
coal on Italian vessels for some time caused a sensation on Change, 
and as Italy obtains seven million tons of coal from Wales, it was 
but to be expected that a serious diminution of this would be 
extremely awkward. Now it is officially stated that the Italian 
Government proposes to assign an annual subsidy of £12,000 to an 
Italian shipping company, or to distribute that sum yearly among 
many companies, provided they are strictly Italian in character, 
for the carriage every year from five Welsh ports of 700,000 tons of 
coal. The ports of loading are to be Cardiff, Penarth, Barry, Port 
Talbot, and Newport (Mon.). An authority on Change adds that 
this attempt to divert the freight of coal for the benefit of Italian 
shipowners is of a modest kind. It simply means the diversion of 
one-tenth part of the freight, which the Government seeks to 
capture for the Italian shipping. 


The German Coal Working in Wales. 

Very quietly but steadily great progress has been made 
during the last few months in the colliery development at the 
Whitworth coal estate near Port Talbot. Two pits are being sunk, 
and one has now reached a depth of 463 yards and the other 347 
yards, It appears that there were exceptional difficulties at the 
beginning. The chief obstacle in the sinking to the deep in South 
Wales is, of course, the great inflow of water, which has been a 
bitter experience in all, or nearly all, the Welsh valleys. In this 
case the aid of special machinery was brought to bear, and mining 
authorities will know the position when they know that Mr. 
Davies, the contractor, is in hopes of reaching No. 2 Rhondda in 
the course of a few weeks. The estate was acquired in 1906 by a 
German syndicate for £25,000, and at the period there was a good 
deal of discussion, alarmists asserting that it has a political bear- 
ing, and would bring in a mining rival into the best measures of 
Wales, but in time it was regarded as a peaceful enterprise and 
would result in the addition of another colliery firm in the open 
market. The colliery is being worked by British labour. 





NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 


From our orn Correspoude nt.) 


Rheinland-Westphalia. 
THE past week has been quiet as regards the business in 

iron and steel. The Rivet Convention formed about three months 
ago, after considerable difficulties, will probably be dissolved 
shortly, the leading firm having issued its own list of prices, which 
are all lower than those fixed by the Convention. J 


he Union of 


departments were closed down. This did « 





Gas-pipe Mills hasalso proved something of a failure, for an agree- 
ment regarding prices cannot be arrived at. 


List Quotations. 

Raw spathose ore, M. 10.90; roasted ditto, M. 15.50; 
Nassau red iron ore, 50 per cent. contents, M. 12.50 to M. 13 p.t. 
net at mines. Spiegeleisen, 10 to 12 per cent., M. 63 to M. 65: 
white forge pig, Siegerland brands, M. 58 to M. 60; Rhenish- 
Westphalian quality, M. 59 to M. 60; iron for steel making, 
Siegerland sorts, M. 59 to M. 60 ; Rhenish-Westphalian sorts, M. 62 
to M. 63; German Bessemer, M. 70; basic, free Luxemburg, M. 53 
to M. 55; Luxemburg forge pig, M. 48 to M. 50; Luxemburg 
foundry pig, No, 3, free Luxemburg, M, 52 to M. 53; German 
foundry pig, No. 1, M. 66; No. 3, M. 64: German hematite, M. 70; 
good merchant bars, common quality, M. 112 to M. 115; iron bars, 
M. 130 to M. 133; hoops in basic, M. 140 to M. 145; common 
plates in basic, M. 122 to M. 124; steel plates for boiler making 
purposes, M, 132 to M. 134; sheets, M. 140 to M. 145; drawn wire 
in iron or steel, M. 130, all per ton free at works. 


Coal in Germany. 

House coal has met with increasing demand owing to 
recent sharp frosts, and for engine fuel the former brisk inquiry 
continues. In the Ruhr district daily output in December was 
17,521 t. or 7.9 per cent. higher than in November, and the highest 
output ever attained. Rates have been a shade easier in some cases 
owing to increasing stocks. 


Austria-Hungary. 

The Union of Iron and Machine Industries in Austria has 
already published the annual account of trade in 1910, which has 
been on the whole unfavourable. Government purchases have been 
considerably reduced, and prices were far from satisfactory, being 
influenced by raised tariffs. Consumption in bars rose 11.2 per 
cent., sheets 17.5 per cent., and semi-finished steel 9.6 per cent. 
Girders were in moderate request, while the demand for rails has 
been anything but good. Castings have not met with the expected 
improvement, and in the pipe trade a decrease in demand was 
followed by a rapid downward move in quotations. In tools and 
in agricultural implements a normal business was transacted. In 
Hungary, previously the chief market for ploughs, inland competi- 
tion has succeeded in pushing back the Austrian firms, and in the 
Balkan districts Germany is gaining ground. In the boilermaking 
industries the decrease in demand is about 20 per cent. as com- 
pared with last year. From the wagon-building departments 
depressing accounts are given. In 1908 10,500 wagons had to be 
built, in 1909 only 6400, and in 1910 only 4700 wagons were con- 
structed. The most unsatisfactory condition, however, since 1896 
will be shown by the year 1911, because the State Railway 
Administration has only promised an order of 1500 wagons for the 
whole year. From a few private railways and from other industries 
about 200 wagons are to be ordered. 


The Belgian Iron Market. 

Sales during the past week have been confined to the 
most urgent requirements ; consumers continue to show much 
reserve, and the larger purchasers have not yet appeared on the 
market. Changes in price cannot be reported. During the tirst 
eleven months of 1910, 1,638,000 t. were produced in Belgium, as 
compared with 1,480,000 t. in the same period of 1909 ; imports 
amounted to 619,797 t., as compared with 435,774 t. in the corres- 
ponding period of the year before. In bars a decrease in orders 
was reported, export being less strong than previously ; German 
competition, likewise, has been increasing. Plates meet with 
strong request, and in sheets a fair trade has been done. A 
comparatively good inland business is done in girders. In the 
Belgian coal industry, foreign competition has been keener than 
before ; prices are inclined to give way. 








AMERICAN NOTES. 
(From our own Corresponde nf.) 
New York, December 29th. 

THE stee] situation is full of perplexities. Dullness characterises 
every branch of the industry. Within the past few days a number 
of blast furnaces have been banked in view of the probability of 
resumption in a few weeks. Figures have just appeared showing 
the year’s tonnage of structural material will reach about 1,500,000 
tons, of which about one-third or Jess was made by the American 
Bridge Company. The only large contract under consideration at 
this time is the Quebec Bridge order, which will take about 80,000 
tons, but which will probably go to a Canadian interest, which 
means that a large portion of material will be furnished by mills 
in this country. The ——— and Ohio Railroad Company 
has sent out inquiries for ¢ tons of plate for construction pur- 
poses. A coal mining company has contracted for the construction 
of 400 mine cars, which will be made by the Pressed Steel Car 
Company, and the White Coa] Company has ordered 100 cars to 
be made by the same concern. Steel makers will be asked to bid 
in a few days on 4000 tons of structural material for Masonic 
Temples in this city and in Washington,}D.C. Bids will be received 
on January 14th for 7500 tons of steel for a building to be erected 
by the Government to accommodate its engraving and printing. 
A power-house will be erected at Perth Amboy, New 
Jersey, which will take 1000 tons. The coke interests in 
Western Pennsylvania are endeavouring to formulate a plan 
to establish a co-operative selling agency in order to over- 
come the intense competition now prevailing. It is proposed to 
organise a company which will handle the ontput of approximately 
7000 independent ovens owned by five large companies, which is a 
fair percentage of the 39 ovens of all classes in that region. There 
are 15,000 ovens known as merchant ovens which sell to all coke- 
consuming interests, and it is expected that the new selling com- 
pany will represent upwards of 12,000 of them. The other oven 
capacity is controlled by the large steel-manufacturing interests. 
The argument used in favour of this coke manufacturing is that 
all other crude products in iron and steel are sold under similar 
plans. Prices of Lake Superior ore are firmly fixed at the opening 
of each year and they must be adbered to. The prospects of a pig 
iron understanding has already imparted some little confidence to 
the crude iron market, but it can affect prices only remotely. 
Outsiders express doubts as to the establishment of a selling 
agency to maintain an agreement of this nature. Something must 
be done, and the present proposed plan, in the light of past ex- 
perience, seems to be the most likely to bring order out of confu- 
sion, 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





THE offices of the Road Board on and after January 9th will be 
at Queen Anne’s Chambers, Broadway, Westminster, S.W. Tele- 
phone, Victoria 4170. 

WE are informed by Denny and Co., of Dumbarton, that on the 
lst inst. Mr. George Kerr Ward, Mr. Maurice Edward Denny, and 
Mr. John McAusland Denny, jun., were taken into partnership. 

Mr. Horace Boor asks us to state that he has found it necessary 
to remove from 4, Great George-street, Westminster, 8.W., to 
larger offices at Westminster Chambers, 7, Victoria-street, S.W. 

Mr. W. Henry HUNTER informs us that having now retired 
from the position of chief engineer of the Manchester Ship Canal 
he has opened offices at Johnson’s-buildings, 42, Spring-gardens, 
Manchester. 





THE Campbell Gas Engine Company, Limited, of Halifax, advises 
us that it has removed its London office from }14, Tooley-street, 
S.E., to 73A, Queen Victoria-street, H.C. Telephone, Bank 5657 ; 
telegrams, ‘“‘ Enginery, London.” 

MIRRLEES, BICKERTON AND Day, Limited, have removed their 
London Offices from 225, Gresham House, Old Broad-street, E.C., 
to 122, Cannon-street, E.C. Telegraphic address, ‘‘Crudoil, 
London ” ; telephone, 5675, London-wall. 

Mr. C, W. Braver, of the Yale and Towne Manufacturing 
Company, New York, will remain in London during the months 
of January and February in the interests of the hoist department. 
His local address will be 6, City-road, Finsbury, E.C. 

ANDREW BARCLAY, SONS AND Co,, Limited, Caledonia Works, 
Kilmarnock, inform us that they have appointed Mr. W. R. Wills, 
Abbeytield-road, Pitsmoor, Sheffield, as their local agent for the 
Midlands district. Mr. Wills enters on his duties on the Ist of 
January, 1911. 

Mr. W. 8S. WILSON has resigned his position as outside manager 
of the electrical department of Clarke, Chapman and Co., Limited, 
to take up the position of branch manager for Johnson and Phillips, 
Limited, at 448, Blackett-street, Newcastle-on-Tyne. Telephone 
number, Central 1691. 

UNnbER the Act of Parliament requiring the holders of English 
patents to manufacture the same in England within a period 
prescribed in the Act granting the patent, the Ellis Adding- 
Typewriter Company is about to establish a factory in England for 
the manufacture of the same, to supply England and the entire 
Continent of Europe. 

JOHNSON AND PHILLIPS, Limited, of Victoria Works, Charlton, 
Kent, inform us that they have opened the following branch 
offices, showrooms, and stores :—Birmingham, 187, Corporation- 
street ; Carditf, 12, Castle-arcade ; Dublin, 27, Anne-street South ; 
Glasgow, 159, West George-street ; Leeds, 21, Bridge End ; Man- 
chester, 251, Deansgate: and Newcastle-on-T'yne, 44b, Blackett- 
street. 

Mr. Herbert A. JoNEs, for the past eleven or twelve years, 
first as manager and latterly as managing director of the Phoenix 
Dynamo Manufacturing Company, Limited, Bradford, has re- 
signed his position with that firm, and in the new year is com- 
mencing business in London in partnership with Mr. 'T’. K. Irwin, 
for many years general manager of John Butler and Co., Limited, 
Stanningley Ironworks, Leeds, under the style of Irwin and Jones, 
engineers and agents, 5, London Wall-buildings, London, E.C. 


WE are informed that the board of the Associated Portland 
Cement Manufacturers (1900), Limited, have unanimously elected 
Lord St. Davids a director and chairman of the company, Mr. 
F. A. White having resigned the chairmanship in order that it 
might be offered to Lord St. Davids. Mr. White becomes a vice- 
chairman, in the place of Mr, H. Osborne O'Hagan, who resigned 
his vice-chairmanship for the same reason, but retains his position 
on the board as a managing director, Mr. E. W. Brooks has 
resigned his vice-chairmanship in order that it may be available 
whenever it seems desirable to fill the vacancy, but retains his 
position as a managing director. 

AN impression having gained ground that the voluntary liquida 
tion of Ludw. Loewe and Co., Limited, of Farringdon-read, was 
connected with the Berlin firm of the same name, we are asked to 
say that Ludw. Loewe and Co., Limited, is an independent 
English company, that its liquidation does not in any way affect 
the Berlin company, and that it is being wound up for private 
reasons. We understand that Mr. G. W. Goodchild, who was for 
several years manager of the firm and is now the sole liquidator, 
will personally continue the business under his own name as soon 
as the liquidation has come to an end. 








ConTRACT.—Boulton and Paul, Limited, of Norwich, have 
secured a contract for custom house roofs covering an area of 
over 14 acres. The roofs are of their own design, and comprise 
20,000ft. super of glazing, louvre ventilators, stamped steel 
gutters, besides the steel structural work and galvanised corru- 
gated steel sheeting. This work was, we understand, secured in 
face of German and other competition. 


PRESENTATION IN BIRMINGHAM.—On the last day of the old year, 
in the Grosvenor Room of the Grand Hotel, Birmingham, Mr. T. 
E. Upjohn, of Stewarts and Lloyds, Limited, Glasgow and 
Birmingham, was entertained to dinner by the members of the 
Birmingham staff in celebration of the completion of thirty-five 
years’ service with the firm. The health of ‘The Guest of the 
Evening ” was proposed by Mr. P. G, Wright, of Leeds, one of 
Mr. Upjohn’s oldest colleagues, and at the conclusion of the toast 
Mr. Upjohn was presented, on behalf of the staff, with a handsome 
gold watch and chain. The presentation was the outcome of a 
spontaneous and unanimous desire on the part of the staff to 
indicate their appreciation of and affectionate regard for Mr. 
Upjobn and his services. 


INTERNATIONAL NAVIGATION CONGRESS. —The Permanent Asso- 
ciation of International Navigation Congresses will in the spring of 
1912 hold its twelfth meeting in Philadelphia for the discussion of 
questions affecting inland and ocean navigation. Previous meet- 
ings of this body have been held in the following cities :— Brussels, 
1885; Vienna, 1886; Frankfort-on-the-Main, 1888; Manchester, 
1890; Paris, 1892; The Hague, 1894; Brussels, 1898; Paris, 190U; 
Diisseldorf, 1902; Milan, 1905; and St. Petersburg, 1908.  In- 
formation regarding the forthcoming Congress can be obtained 
from the British representative, Mr. L. Serraillier, Room 3, third 
floor. Queen Anne’s-chambers, Westminster, S.W., who will be 
glad to receive offers from engineers who are willing to write 
papers on the subjects for discussion. 


University CoLLeGe.—The second term of the session at 
University College opens on Tuesday, January 10th. During the 
month of January the following special lectures in the Faculty of 
Engineering will be held:—A course on ‘‘ Advanced Electrical 
Measurements,” by Professor J. A. Fleming, F.R.S., beginning 
Wednesday, January llth, at 5 o'clock: a course on ‘* Water 
Supply, Sewerage, and Lighting,” by Mr. R. E. Middleton, begin 
ning Thursday, January 12th, at 4 o’clock ; a course on ‘‘ Water- 
ways, Harbours, and Docks,” by Mr. A. T. Walmisley, beginning 
Thursday, January 12th, at 5 o’clock ; a course on ‘‘ The Graphical 
Treatment of Arches,” by Professor Karl Pearson, F.R.S., begin- 
ning Friday, January 13th, at 10 a.m.; a course on ‘‘ Some 
Modern Methods in the Design of Structures,” by Mr. H. I. 
Philpot, beginning Thursday, January 26th, at 6.30 p.m. 


“THE CHEMICAL TRADE DirecToRY, 1911.”—We have received 
from Davis Brothers, 265, Strand, London, W.C., a copy of the 
fourth edition of the ‘‘Chemical Trade Directory.” The volume 
is divided into three sections. In the first will be found an alpha- 
betical list of the names of chemical manufacturers, merchants, 
brokers, agents and makers of chemical plant in Great Britain and 
Ireland. ‘The second section classifies these names according to 
the chemical products of the different makers. The classification 
is carried out in an efficient manner and in such a way as to make 
reference extremely easy. The third section is devoted to a variety 
of subjects of general interest to those ted with the chemical 
industry. Among other useful information in this part we notice 
a reprint in full of the Alkali Act of 1906, and a summary of the 
Factory and Workshop Act of 1901 in so far as it affects the 
chemical manufacturer. The census of production returns for 1908 
are given for the various branches of the chemical trade. There 
are abstracts of recent legal decisions, price diagrams, and tables 
showing the imports and exports of chemicals, drugs, dyes and 
colours for the years 1907-1909. The price of the book is 10s, net, 
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BRITISH PATENT SPECIFICATIONS. 








When an invention is communicated 
of the Communicator is printed in i 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Sp tions may be obtained at the Patent- Sale Branch, 
25, Southampt: buildings, Ch y-lane, London, W.C., at 8d. each. 

The ee ate, gia te Es dats Sian: the coed date nt Be 
end of the abridgment is the date of advertisement of the acceptance 
of the complete specification. 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at end of the abridgment, give notice at 
the Patent-o, of opposition to the grant of the Patent. 

STEAM ENGINES. 

15,107. June 28rd, 1910.—AN IMPROVED ComMpouND TANDEM 
STEAM ENGINE, Anciens <Ateliers de Construction Van den 
Kerchove, Société Anonyme of Coupure, No. 197, Ghent, 
Belgium. 


The high-pressure piston A and the low-pressure piston B are 
mounted on the same rod C, ‘This rod passes through a stufling- 
box in a wall D between the two cylinders. FE is the high- 
pressure admission valve and F the high-pressure exhaust valve, 
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Similarly, G is the low-pressure admission valve, and H the low- 
pressure exhaust valve. The pipe J acts as an intermediate 
receiver and conducts the steam after it has done work on the 
right-hand side of the high-pressure piston to the left-hand side 
of that piston and to the left-hand side of the low-pressure piston. 
The right-hand side of the low-pressure piston is constantly in 
communication with the condenser by way of the exhaust pipe K. 
December 14th, 1910. 


25,382. November Ist, 1910. 
DIRECTIONAL-FLOW STEAM 
Kiirfurstendamm, Berlin, WwW. 

In unidirectional-flow steam engines the period of exhaust is 
only a fraction of what it is in an ordinary steam engine. This is 
partially compensated for by providing a large exhaust port area. 
These ports are arranged in a ring around the middle of the 
cylinder, and open into a belt, which communicates with a 


IMPROVEMENTS RELATING TO UNI- 
ENGINES, Johann Stumpf, 33, 








conduit leading into the condenser. It is found that the large 
area given to the exhaust ports may be largely nullified in effect 
by reason of the conduit having a less cross-sectional area than the 
aggregate area of the exhaust ports. To overcome this difficulty 
in multi-cylinder engines it is proposed to join up adjacent belts, 
while keeping the same number and size of conduits as before. In 
this way the steam from any one cylinder can pass to the con- 
denser by more than one conduit. In the engraving AA are the 
exhaust ports, B B the steam belts, and C C the connecting pieces 
between adjacent belts ; DD are the conduits leading to the con- 
denser E.——December 14th, 1910. 


TURBINE MACHINERY. 


29,119. December 13th, 1909.—IMPROVEMENTS IN TURBINES, the 
Hon. Charles Algernon Parsons, of Heaton Works, Newcastle- 
on-Tyne. 

At suitable intervals along the turbine restrictions are formed 
by reducing, in the radial direction, the space between the rotor 
and the casing. At each of these restrictions a certain amount of the 


N° 29,11 

















pressure energy of the steam is converted into kinetic energy, and 
such kinetic energy is abstracted from the steam during its passage 
through the next few rows of blades, Between each pair of 
restrictions the cross-sectional area of the passage of flow gradually 
increases, whereby resistance and leakage are reduced to a mini- 
mum, The restrictions are formed of barrier strips A carried on 
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the casing opposite similar strips B carried on the rotor. The 
barrier strips A carry guide strips C, which extend close to and 
follow the contour of the barrier strips B. These guide strips are 
formed so as to give the steam an axial direction so long as any of 
As 
soon as the desired amount of conversion has been effected, the 
steam is given a circumferential motion, the blades being bent for 
this purpose as shown, — December 14th, 1910. 


DYNAMOS AND MOTORS. 


15,014. June 22nd, 1910.—IMPROVEMENTS IN AND RELATING TO 
Exectric Reputsion Motors, Arnold Biber, of the firm of 
Arnold Biber, Pforzheim, Germony. 

As known, electric repulsion motors can be made reversible 
either by employing two field systems set at an angle of 90 deg. to 
each other, or by shifting the brushes for 90 deg. The latter pro- 
ceeding is, in many cases, not possible, particularly when the 
motor is to be reversed frequently, and again the arrangement of 
two field systems is frequently not possible, particularly with small 
motors, owing to lack cf room. According to the present inven- 
tion, the reversibility of electric repulsion motors is obtained by 
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arranging, beside the first pair of brushes, a second pair, of which 

each is connected to a separate variable resistance with opposite 

run of the current, so that, depending on which resistance is 
switched on, the motor can be run in one or the other direction. 

Beside the pair of brushes A a second pair of brushes B are 

arranged, of which each is connected with a separate variable 

resistance C and D respectively, which are connected to opposite 

poles and so arranged relatively to each other that they possess a 

common sliding contact E. Depending on whether the latter is 

set on the resistance C or D, the motor changes its rotary direc- 
tion, the speed of the motor being changeable by varying the 
resistance. The proper position of the two pairs of brushes 
relatively to each other must be fixed by experiments on the 

finished motor.— December 14th, 1910. 

25,008. October 27th, 1910.—IMpROVED CONSTRUCTION OF COILS 
FOR ELECTRICAL APPARATUS, Robert Bosch, of Hoppentanstrasse 
11-13, Stuttgart, Germany. 

This invention relates to an arrangement of the windings of 
coils for electrical apparatus, and more especially the windings of 
the armatures of ignition machines for internal combustion engines. 
In the example shown the windings are divided into groups of 
three layers LLeach. According as greater or less security is 
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required this number may be made smaller or larger. Each layer 
is separated from the adjacent layers in the usual manner by a 
strip of insulation. Under each group there is a broader strip of 
insulation A, the edges R of which are bent upwards. These 
edges Rare in this case made so broad that they cover the sides 
of the two lower layers of the next group, so that at these points, 
which are the main points of danger, the side insulation is double. 
By making the number of layers in each group less or the edges 
R of the strips A wider, it is possible in the simplest manner to 
obtain side insulation of any desired thickness.—December 14th, 
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SWITCH GEAR. 


29,004. December 11th, 1909.—IMPROVEMENTS IN OR RELATING TU 
ELECTRIC CONTROL GEAR, Clarke, Chapman and Co., Limited, 
and Robert Charles Harris, both of Victoria Works, Gateshead- 
on-T'yne. 

A hand lever A is connected to a lever or member B, herein- 
after called the handle lever, mounted loosely upon an extension 
C! of the drum spindle C, and connected toa double arm lever E, 
hereinafter called the drum lever, movable with the drum spindle 
C, through two springs F which are alternatively stressed in 
attempting to rotate the drum, not shown, in alternative directions. 
The drum lever E carries a pawl H having, it may be, a roller J 
adapted to engage a notched disc K fixed to the controller case L, 
or other stationary part, a spring M, ora spring N, or two such 








| 28430. December 6th, 1909. 





springs, as shown, serving to move the pawl H into engagement 


with one notch after it has left another. The notches in the disc 
K are, as shown, of such a shape that no amount of power applied 
endways through the pawl H will cause the latter to disengage 
itself from the disc. In this way one or other of the springs F 
connecting the drum and handle levers E, B can be stressed until 
such time as the pawl H is positively disengaged from the notched 
dise K, which it can be by providing the handle lever B with two 
horns, cam devices or lifters P each adapted to co-operate with a 
pin or projection R upon the pawl H upon turning the handle lever 





B sufficiently in one direction or the other. These horns P, or the 
equivalent, may be appropriately spaced to come into operation 
when the operating handle A bas been moved through an angle 
about equal to the angle between two steps. When the pawl H is 
disengaged, the drum lever E will be rapidly moved by the stressed 


| spring F until the roller J of the pawl H comes opposite the disc’ 


notch next in order, which it enters under the action of its spring 
M, or N, or springs MN. The drum is thus locked in its new 
position until the handle A is moved to the next step, when the 
drum will again spring into a fresh position.— December 14th, 1909. 


TESTING AND MEASURING INSTRU MENTS. 


IMPROVEMENTS IN OR RELATING TO 
ELecrric CURRENT InpIcaToRS.—James Percy Winn, of 12, 
Wellington-street West, Higher Broughton, Salford. 

This invention relates to an improved indicator for indicating 
the leakage of electric currents from the trolley standards of 
electric tramcars. A represents the casing, B the fuse, and C the 
indicator. The indicator consists of a rectangular-shaped plate, 
upon which is a cylindrical or elongated boss H, which is designed 
to oscillate in brackets F secured to the casing. The means for 
suspending the indicator from the fuse B consist of a hook M, 
fastened to a conical or wedge-shaded block or weight G, which in 
turn is secured to the back of the indicator. The normal position 
of the indicator C is horizontal. D D are the switch blades, which 
serve to complete the bell circuit when the indicator C drops, the 
weight and hook, in falling, moving and serving to hold the blades 
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in contact with each other. The hand-operated switch for opening 
the bell circuit, after the signal has been notitied, consists of a 
spindle E, provided with a knob or handle outside the casing. 
This spindle is supported by the wall of the casing and a bracket 
N therein, and carries at its outer end a blade 8, which lies behind 
or above the indicator when this latter is in its raised position, 
whilst when the indicator drops the blade is free to be rotated with 
the spindle E At another point on the spindle is a further blade 
O, which serves to normally bridge the further contacts X X of the 
bell circuit. The arrangement of the blade O is such that when 
the indicator is in its normal raised position the switch is closed, 
and only free to be opened when the fuse ruptures and the indi- 
cator falls, thus allowing of the bell being cut out after the warn- 
ing has been notified that there is a leakage. To ensure of the 
switch blades D D being separated when the indicator is reset, a 
hook P is attached to the upper blade and engages with the indi- 
cator. The casing is divided by a partition into two compartments 
—one for the fuse and the other for the plate C. Inthe cover Y 
of the casing there is a glazed opening for enabling the plate C to 
be seen.— December 14th, 1910. 


MINES AND METALS.) 


15,984. July 4th, 1910.—IMPROVEMENTS IN THE HARDENING oF 
IRON AND STEEL.—Gustav Daebritz, of Niederwalluf, new 
Wiesbaden, Germany. 

When it is desired to harden articles of iron or steel in 
particular places. it is customary to pack those places which are 
to remain soft with clay or other impervious insulating material. 
Such work is costly and troublesome to carry out, and it frequently 
happens that the clay cracks or otherwise allows the gases to 
reach the material and harden those parts which are intended to 
be soft. According to this specification those parts of the objects 
which are to remain soft are coated with a metal, such as copper, 
nickel or brass, while those parts which are to be hardened are 
left bare. This coating, which is preferably of copper, is, it is 
stated, impervious to the action of the hardening material, and 
leaves the material beneath it quite soft. The coating is deposited 
electrolitically. Those parts which are to be hard are first of all 
coated with varnish, which prevents the deposition of the copper. 
Alternatively the whole object may be coated, and those parts 
which are to be hardened may afterwards be exposed by filing 
away the deposit.— December 14th, 1910. 


MACHINE TOOLS AND SHOP APPLIANCES. 


28,654. December Sth, 1909.—AN IMPROVED APPLIANCE FOR USE 
WITH DRILLING MACHINES AND THE LIKE TOOLS FOR DRILL- 
ING, TAPPING, SCREWING IN STUDS AND THE LIKE OPERATIONS, 
British Hele-Shaw Patent Ciutch Company, Limited, and 
William Wallace, both of Suthers-street, Oldham. 

The appliance consists of an outer casing A and an inner casing 

B. The outer casing carries a shank to fit within the drillhead, 
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and at the lower end is closed by a screwed plate C. A tlange D 
on the inner casing bears against the outer casing through the 
agency of a friction plate E. The inner surface of the outer 
casing and the outer surface of the inner casing are provided with 
a series of teeth F, G, and through these outer and inner Hele- 
Shaw plates H, J are threaded, so that their notched peripheries 
engage with and are driven by the teeth, The top inner plate 
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bears against the flange D, while the bottom outer plate is pressed 

upwards by the spring K acting on the plate L. The slipping 

point of the clutch is determined by the adjustment of the plate 

C. The drill is held in a socket M fitting within the inner casing. 

This socket is held up by the catch N, and is prevented from 

rotating by the provision of two snugs P on the inner casing which 

tit within corresponding recesses in the drill socket. Sockets for 

taps and studs are also described.— December 14th, 1910. 

9626. April 20th, 1910.—IMpPROVEMENTS IN HAMMERS OPERATED 
BY STEAM, COMPRESSED AIR OR OTHER’ FLUID PRESSURES, 
Thwaites Bros., Limited, 113, Thornton-road, Bradford, and 
Thomas Henry Collett Homersham, of the same address. 

The valve of this hammer is soarranged that in ordinary working 
no steam is admitted to the top side of the piston. In addition, 
the top end of the cylinder is not, in ordinary working, put into 
communication with the exhaust. Admission and exhaust, how- 
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ever, take place beneath the piston, In this way the steam is 
employed merely to lift the piston. The force of the blow is 
derived from the compression of the air above the piston. The 
engraving shows a piston valve arranged with these ends in view. 
A is the steam supply pipe, and B the exhaust branch. The 
upper part of the valve controlling the upper port C, is sufficiently 
long to prevent its uncovering or covering the port C while the 
lower port D isin use. If it be desired to ‘‘ hold down” with the 


hammer, the valve is moved up farther than usual until steam is | 
To release this pressure subse- | 


admitted to the upper port C. 
quently, the valve is moved down farther than usual until the port 
C communicates with the exhaust.— December 14th, 1910. 








SELECTED AMERICAN PATENTS. 


(kvom the United States Patent-office Official Gazette. 





976,418. Turpine BLave, G. Westinghouse, Pittsburg, Pa,—Kiled 
October 8th, 1908, 








This is a patent for securing blades as shown in the drawing. 
There are seven claims, 








| one or more elbows secured between the crown sheet of the fire- 


977,032. FLaNcep Firvine Enp, 2. #. Osborne, Chicago, Ml., 
assignor to Osborne Steam Engineering Company, Chicago, lll, a 
Corporation of Ilinois.—Filed July 23rd, 1909. 

The arrangement of this joint will be gathered from the 














drawing. he inventor proposes to secure a better joint by what 
he terms ‘‘a temperature equalising space ” carried into the flange. 
There are six claims. 





977,082. Power Hammgr, C. R. Eubry, Waneyo, Kans.—Filed 
Jaunvary Ath, 1909, 
This patent is for the means by which the fulerum of the hammer 

















| 
bar may be shifted so as to vary the force of the blow. There are 
four rather long claims. 
977,143. BoiLer Construction, A. B. Stirling, Pleasant Mount, | 


Pa,— Filed Decenber 18th, 1909. | 
This patent is for the arrangement of the furnace and bafflers | 


























in boilers of the well-known Stirling type. ‘There are two very 


similar patents, and twenty-three claims. 
977,234. Locomotive BolLER SUPERHEATER, W. Stephan, Fort 
Wayne, Ind.—Filed January 2nd, 1908. 
There are four long claims. The first is for the combination 
with the boiler shell, steam dome and fire and smoke-boxes, of 


box and the outer wall of the boiler, each elbow serving as a 
stay rigidly connecting the sheet and wall together and arranged 


























with one leg vertical and opening into the fire-box through the 
crown sheet, and the other leg horizontal and opening toward 
the smoke-box, and a set of tubes leading from the other end of 
each elbow to the smoke-box, a large pipe surrounding each set 
of tubes, and connections to the pipe whereby it serves as a por- 
tion of the steam pipe for conveying steam from the top of the 
steam dome to the steam outlet of the boiler. 


977,901. Curren For HypravuLic DrepGrs, A. W. Robinson, 
Montreal, Quebec, Canada.—Filed September 29th, 1910. ; 

This patent is for, in a cutter for hydraulic dredges, the combina- 

tion of a plurality of continuous spiral blade arms, each having a 





hub section at its inner end provided with conically turned end 


bearings, a central sleeve having a conically bored socket in which 
these hub sections are fitted, a conically bored cap encircling the 
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opposite ends of the hub sections, and means for clamping this 

cap upon the hub sections. There are eight claims. 

978,000. Steam INJEctoR, RK. CG. Brooke, Macelestield, Eugland. 
Filed April 18th, 1910. 

The object of this invention is to prevent the return of water to 
the pressure chamber on starting the injector. There are five 
claims. The last runs as follows:—A steam injector, comprising, 
in combination with a casing having an overflow chamber and an 
overtiow valve therein, of a fluid pressure chamber in said casing, 


878,000 








a connection for conducting fluid from the delivery of the injector 
to the pressure chamber, a hollow plunger connected to the valve 
and extending into the said pressure chamber, and a loaded valve 
arranged in the pressure chamber to intercept passage of liquid to 
the latter and having a stem working in the hollow plunger of the 
overtiow valve, said piunger having leakage grooves therein, and 
said casing having a co-acting leakage passage for the purpose set 
forth. 








CALENDARS, DIARIES, &c., FOR 1911. 


Many excellent calendars, diaries, blotting pads, &c., for the 
new year are now in our possession. In accordance with its usual 
practice the firm of Henry Simon, Limited, of Manchester, has 
forwarded a well got up desk or wall calendar with daily tear-otf 
sheets.—A wall calendar of a similar type has also been sent by 
E. R. and F, Turner, Limited, of St. Peter's and Grey Friars 
Works, Ipswich.—From Alfred Herbert, Limited, of Coventry, we 
have received a handsome wall calendar with monthly tear-oft 
sheets. Each sheet bears an illustration of some form of machine 
tool.—The Hunslet Engine Company, Limited, of Leeds, is issuing 
a wall calendar with smal! monthly tear-off sheets. As in 
previous years this calendar, which is exceptionally attractive, 
is finished in washable gelatine, and can be cleaned with « 
damp sponge.—An excellent waistcoat-pocket diary is to hand 
from the Brush Electrical Engineering Company, of Loughborough. 
—A pocket diary which contains some useful memoranda concern- 
ing water supply is to hand from ag, rp na and Co., Limited, 
of 90, Queen Victoria-street, E.C. This diary is similar to those 
issued by this firm on previous occasions.—An attractive wal! 
calendar with monthly tear-off sheets and bearing some highly 
coloured pictures of fire engines and escapes has been sent by 
Merryweather and Sons, Limited.—A wall calendar headed with 
a handsome picture and having large monthly tear-off sheets is to 
hand from T. F. Craddock, of 7, East India-avenue, E C.—Paper 
wall calendars with monthly tear-off sheets have been sent by the 
following firms:—John Rogerson and Co., of Wolsingham, Durham ; 
John Etherington, of 39a, King William-street, E.C.; Manlove, 
Alliott and Co., Limited, of Nottingham; and Partridge and 
Cooper, Limited, of 191 and 192, Fleet-street, E.C.—The usual 





| blotting pad suitable for office use has been sent by the Hart 


Accumulator Company, of Marshgate-lane, Stratford, E—An 
excellent combined desk blotting-pad, calendar, and book has 
also been received from Bruce, Peebles and Co., of Edinburgh. 
The first pages of the book are devoted to abridged specifications 
and approximate price lists of the firm’s manufactures, whilst the 
major portion consists of pages of squared paper ruled with ten lines 
tu the inch. Postcards are to be found at the back of the book 
which are intended for the use of engineers requiring further in- 
formation concerning the firm’s manufactures.—A wall calendar, 
mounted on a card and having monthly tear-off sheets, has 
been received from the United States Metallic Packing Company. 
—Similar calendars are also to hand from the London and North- 
Western Railway Company and the Union Electric Company, of 
Park-street, anton, S.E.—John Smith and Co., of Grove 
Works, Carshalton, Surrey, are issuing a wall calendar printed on a 
card.—From A. C. Potter and Co., of Lant-street, Borough, 8.E., 
we have received a set of cards to replace those for 1910 in the 
tirm’s combined calendar and pump calculator sent out previously. 
—Shand, Mason and Co. are issuing a large paper wall calendar.—As 
usual, we have received from the Gloucester Railway Carriage 
and Wagon Company, Limited, a copy of the ‘‘ Gloucester” diary. 
The special features of this book are a directors’ calendar and a 
note on each day throughout the diary to enable the periodic 
recurrence of fixed engagements to be recorded, such as board or 
council meetings fixed to be held, for example, on the second 
Tuesday ineach month. Among the notes for visitors to Gloucester 
particulars are given respecting many features of interest.—The 
‘‘ Electrical Engineers’ Diary for 1911” for the use of consulting engi- 
neers, architects, lection! contractors, central station engineers, 
and all users of electrical apparatus, has been sent by S. Davis and 
Co., of 30 and 31, St. Swithin’s-lane, Bank, E.C. A large amount 
of useful information is given in the first part of the book. 
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THE PROGRESS OF ENGINEERING IN SOUTH 
AND CENTRAL AMERICA. 


- (By our Special Commissioner in South America.) 
No, XXVI.* 
Panama, May 10th, 1910. 


Iv old records be searched, it will be found that 
Panama was, for many years, one of the principal 
centres of trade with Great Britain, and although we 
have no actual consular records to which we can refer 
for information, there is sufficient historical literature 
upon the subject existing still, to prove that the British 
flag waved triumphantly over by far the greater number 
of merchant ships coming to the port of Colon. Even 
to-day the number of vessels entered shows a great pre- 
ponderance in favour of the British flag, but it is lament- 
able to have to add, that their bottoms are filled with the 
goods of other nations, principally those of the United 
States. 

If we examine the records of shipping engaged in the 
foreign trade of Panama for 1907, it will be seen that 
106 vessels of British nationality, as against 57 
American, 28 Chilian, and 11 German, entered the 
port of Colon. The goods which they brought, however 
neither with regard to value nor weight, are in anything 
like the same proportion. American goods to the extent 
of 116,255 tons stand first; British goods to the extent of 
86,571 tons come second; and Chilian goods to the 
extent of 47,804 tons stand third. 

With regard to the clearances, the United States of 
America again over-top us to a great extent, their 
57 vessels clearing 130,609 tons, as against 79,743 tons in 
104 British bottoms. 

It may be observed that commerce with Panama, and, 
indeed, with the whole of the Republic, was formerly in 
the hands of a small number of old-established firms, 
having their establishments either at Ancon (which is the 
new name for Panama), or Colon (otherwise known as 
Aspinwall). These firms still exist, and for the most part 
sell both wholesale and retail, obtaining their supplies 
through their purchasing agents in Europe and the United 
States, although a large amount of trade is conducted 
through the agency of commercial travellers, of whom a 
very large number are to be found on the Isthmus, where 
they declare a fair business is still being maintained. 

The great question in which British traders are 
mainly concerned, is the ultimate effect upon our 
commercial relations with this Republic when the 
Canal, now nearing completion, is finished and open 
to merchant shipping. No doubt a large majority 
of people believe any kind of statement which is placed 
before them to be correct especially if it happens to prove 
of a quieting or at least an unexciting nature, and, 
therefore, imagine that the trade of the Canal will be 
international and that the British flag will be placed upon 
an equal footing with that of any other country. Their 
belief will be based upon the genera] statements made to 
this effect, to the solemn engagements which have been 
entered into between the United States Government 
and the Governments of all other nations, and upon 
the oft-repeated assurances of our diplomatic representa- 
tives, in whose hands the trade interests of our country 
are largely entrusted. Butin spite of all such assurances, 
it is necessary to utter a warning against the cherish- 
ing of any such fancies, for it now becomes clear that 
any such fair treatment as that foreshadowed, if at one 
time seriously thought of and intended by the people of 
the United States, so far as foreign commercial trade was 
in question, is to be vigorously opposed and disputed. 

That there can be no doubt upon the question of such 
opposition is proved by the statement made quite recently 
by a highly-placed official in the United States, no less a 
person than Admiral Evans, who has apparently been 
selected as the mouthpiece of the Government, with regard 
to the management of the Canal, when once it has been 
finished, and is ready for business. 

Admiral Evans has stated very clearly and unhesitat- 
ingly, that owing to the enormous expenditure incurred 
in the construction of the Canal, totalling £80,000,000 
sterling, as against the original estimate of £20,000,000, 
“it must appear to American people, or any fair-minded 
people the whole world over, that American coasting 
vessels should be granted free access to the Canal, and 
the dues levied upon all other vessels trading between 
Atlantic and Pacific ports.” The Admiral continues to 
point out that “the sole obstacle to this is the Treaty 
with England,” but with great deliberateness, he observes 
that ‘“‘the same people who made the Treaty will make 
another that will correct the faults of the present one.” 

But fortunately there exists an obstacle, and a very 
serious obstacle, to any such change of policy. Some 
shrewd observer, having foreseen that some attempt 
might be made at some time or other to obtain 
a revision or modification of the Treaty between 
the United States and Great Britain, suggested to Mr. 
Hay—one of the signatories to the Hay-Pauncefort 
Treaty—during the discussion that the Treaty should be 
incorporated into the Canal Treaty of November 18th, 
1903, then being made between the United States and 
Panama Governments. In this Treaty it is clearly 
stated :—‘‘The Canal shall be opened to the nations of 
the world in conformity with the terms of the Treaty 
entered into between the Governments of the United 
States and Great Britain on November 18th, 1901.” 
Thus, it will be seen, the United States, even with the 
consent of England, cannot violate the principle of 
observing equality between the nations. 

‘ T have stated “ with the consent of England,” since, in 
view of the complacency shown by our own Government 
in relation to all commercial engagements in which the 
United States are or may become concerned and have 
interests, there is no limit to which concessions may not 
be made, and, incredible as it may seem, were the 
United States to press Great Britain for its consent to 
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the abolition of the Treaty of November 18th, 1903, such 
consent would undoubtedly be given. 

Admiral Evans, acting no doubt as the mouthpiece of 
the American people as a whole, states, as I have 
previously pointed out, that “every fair-minded man in 
the world ” would admit that “ the passage of the Canal 
should be free to American coasting vessels, and dues 
be levied upon the vessels of all other nations.” Such a 
statement is as presumptuous as the original idea is 
outrageous. If the matter be discussed upon its merits 
by any “fair-minded” man, he unquestionably would 
decline to accept such a proposition, or attempt to 
justify the United States Government in seeking to 
reimburse itself the outlay upon the Canal project at 
the expense of other nations. As tothe heavy cost of 
construction, inasmuch as I shall deal with this in a 
series of articles to be published hereafter, I do not 
propose to say more than this :—That a great proportion 
of the increased burden is merely the outcome of former 
extravagance and incompetence, such as in the early days 
of construction characterised the management of the 
Canal. 

That the work is a magnificent one from an engineering 
point of view may be admitted, and that the result for 
the United States will be as beneficial as anticipated may 
also be conceded ; but neither of these facts in any way 
mitigates or excuses the wasteful and unnecessary expen- 
diture which has been incurred in the carrying out of 
this undertaking almost from the inception of the enter- 

rise. 

It cannot be denied that the British Government has 
been in times past culpably neglectful of the interests of 
British traders and shippers with regard to the Panama 
Canal, and have altogether overlooked what it is destined 
to spell for our commerce hereafter. The actual con- 
struction of the Canal, as well as our own Treaty rights 
in connection therewith, have been conceded to the 
United States, so that this gigantic enterprise is being 
carried through without any regard to the interests of other 
nations, and merely to the advantage of America itself. 
Our Government is probably congratulating itself upon the 
fact that, inasmuch as everything is proceeding without 


| of which, it will be observed, are of European manu- 
| facture, and, therefore, do not concern the United States, 
| are heavily taxed; then, again, tobacco, salt, and cattle 
for breeding purposes, are also taxed upon a higher basis, 
and here, as before, the United States is not greatly 
interested. 

On the other hand, all apparatus for use of the Canal, 
all railway wagons and materials necessary for the Canal, 
railroad and the telegraph services—all under American 

| control—steam and other machinery, engines, iron bridges, 
vessels designed for the coasting service, coal imported 
by companies for their own use, and numerous other 
| articles, are all on the free list, and in every single instance 
these articles are imported from the United States. The 
| figures which will be found below sufficiently indicate this. 
The convention made between the United States and - 
| Panama, already referred to, provided that the United 
States can import at any time into the country, free of 
import dues, taxes or other charges, any number of 
vessels for dredging, engines, carriages, explosive and 
other material necessary in connection with the main- 
| tenance of the Canal and auxiliary works, as well as all 
| foodstuffs, medicines, clothing, &c., for the officials, the 
employees, the workmen and the labourers in the employ 
| of the United States Government, and their families. At 
| first sight, this clause in the agreement would appear to 
be a very simple and ordinary one; but when the 
significance of the conversion is closely examined it will, 
be found an extremely advantageous one to the United 
States, and greatly detrimental to the traders of all other 
nations. 

Taking the first few articles on the list, such as steam 
machinery, iron bridges, building material, &c., we find 
| that American exports to Panama since 1904 represented 
|in round figures—the original cost—£1,000,000. Every 
| ton of this has been imported free of all duty. It will be 
| remembered that in connection with this there is no 
| restriction as to the disposal of all or any part of such 
| valuable material either before or after the Canal con- 
| struction is completed. Probably, if any sort of restric- 
| tion had been suggested by the Panama Government, it 
would have been promptly set aside or ignored by the 
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any apparent friction, the end must be a satisfactory one ; 
an attitude which is only too reminiscent of the fatuous 
ostrich burying its head in the sand and declining to see 
the danger which threatens it. The resultant danger is 
equally apparent. 

Five years hence, or perhaps before that period has 
come and gone, the trading world will awake to the fact 
that the Americans have stolen a clever march upon 
them, and that whilst they have been calmly slumbering 
in fancied security their wide-awake Transatlantic com- 
petitors have been building up a protection wall which no 
efforts will succeed afterwards in overcoming. It is only 
those that visit the Isthmus of Panama and have thus 
the opportunity of seeing the progress of affairs, and of 
discussing them with the Americans themselves upon their 
own ground, who can obtain an inside view of their great 
project. I question whether any amount of descriptive 
wording would help those interested to form any 
conclusion as to what the completion of the Panama will 
really mean to British trade and commerce. 

Apart from the threat which has been boldly made by 
Admiral Evans, and to which too much importance can 
hardly be paid, the mere facts of America having control 
of the entire transport arrangements on the Isthmus and 
the right to dictate to the Panamanian Government its 
future commercial policy, go to show how completely 
they are masters of the situation. While the improve- 
ment of conditions in Panama since the advent of the 
Americans cannot be denied, the improvements so far 
as British trade is concerned are almost neglible. It is 
not so much the present as the future condition in which 
we are concerned, and here I may point out that while 
the duty on all merchandise in general entering the 
Republic at the present time is 10 per cent. ad valorem, 
it can be increased at any time “ with the consent of the 
United States Government.” This means also at “the 
advice of the American Government.” Who can doubt 
that when the time is ripe the United States will “ give 
such consent,” or, in other words, instruct the Pana- 
manian Government to increase the taxes upon all goods 
other than those imported from the United States. 

Rum, whisky, gin, brandy, spirits, and wines, all 
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| United States for the very good reason that it was, and 
| 1s, intended to dispose of all this material to the best 


| advantage when it is no longer required for constructional 


| purposes. 
Then, with regard to the supplies of every other 


description which the United States Government has 
been enabled to import into the Canal zone free of 
Customs charges and taxes of any description, it should 
be observed that the Government conducts its own 
Commissariat, where foodstuffs and general commodities 
are retailed to no fewer than 40,000 customers, and all 
from various commissary stores. The Government has 
what is called a “Subsistence Department,” established 
at Cristobal, about ten miles from Colon, and from this 
dep6t are served the wants of the whole of its regular 
servants and many hundreds of others, who are privileged 
to purchase from the stores of this Commissary. Space 
prevents me from entering fully into details as to how 
this Department is run; but in order to form an idea of 
its enormous custom, I would say that a train -f eight 
cars for cold storage and another of five for other supplies 
leave Cristobal every morning ai 4.30 a.m. to deliver 
supplies at every station along the line, arriving at Ancon, 
the Pacific terminus, at 7.10 p.m. In addition to this 
early despatch, other trains loaded to repletion with 
supplies; are sent out several times during the day, 
disposing of their contents to the Government hotels, one 
of which is situated at nearly every station, and numbering 
over twenty in all, hospitals, prisons, mess-kitchens for 
labourers, local commissaries and the families of servants. 

The Government’s bakery makes 20,000 loaves per day, 
with 500 cakes and 500 pies. The ice-cream plant has a 
capacity of 400 gallons of ice per day, with an average 
output of 100 gallons. Every conceivable household 
article is retained by the Government, and even a large 
steam laundry is included in this all absorbing organisation. 

It will be seen how serious a factor is the United States 
Government competition in every branch of trade; but 
before it can be stated that this is an unfair competition 
entered upon with the traders of the Isthmus it is neces- 
sary to remember that the Government wishes to protect 
its servants from the rapacity of the native or Spanish 














32 





THE ENGINEER 





JAN. 13, 1911 





— 





and Chinese traders, into whose hands they would other- 
wise fall, with the result that they would be continuously 
in their debt. Is it to be expected, however, that when 
the United States becomes, as it practically is now, the 
virtual owner of the Republic, its competition with the 
traders of other nations, such as those of Europe, will 
prove a very different thing, and not be easy to explain 
or excuse. 

The value of such importations as those mentioned 
above in 1906 amounted toa round sum of £1,000,000 
sterling, and without doubt for latter years it must 
have amounted to almost double that sum. The pur- 
chasing agent for the Commission resides at Washington, 
and all supplies for the Canal zone are purchased in the 
open market of the States. The principle by which the 
Commission differentiates between American and foreign 
firms with regard to supplies is to add to the foreign 
firm’s prices the duty of 10 per cent. or more, as the case 
may be, thus giving an enormous advantage in tendering 
to United States suppliers. If, with this duty added, 
however, ‘the foreign firm’s price should still be lower 
than the American price, the contract may be awarded to 
the said foreign firm. 

That this practice is, and has always been, thoroughly 
discouraging to foreign manufacturers, is amply proved by 
referring to the figures of 1907, given below, for which peri 
the value of various materials and supplies imported by 
the Canal Commission were valued at £2,282,726 sterling, 
of which but £7115 represented the imports from all 
foreign manufacturers, but chiefly from the United 
Kingdom and Germany. Upon the principle of de wno 
disce omnes, we may judge of what foreign traders may 
expect when the United States Government dictates, as 
it undoubtedly can and will, the future imposition of 
taxes and various other charges in connection with the 
importation of goods into Panamanian territory. At 
present the United States is only able completely to 
control those relating to the Canal zone, an extensive 
slice of territory extending to ten miles (five miles upon 
both sides of the Canal) which stretches right across the 
Isthmus, that is to say, forty-nine miles. 

Another instance of the serious aspect for all foreign 
competitors was placed before me as recently as yester- 
day, when holding conversation with one of the highly- 
placed officials of the Canal zone. We were discussing 
the question of open competition, when, having informed 
me that he was ahout to proceed to Washington in order 
to invite tenders for the erection of lock gates and other 
necessary manufactured steel material for the Canal, I 
inquired whether it would be possible for British manu- 
facturers to tender, and, if they did, whether they had a 
likely chance of such tenders being accepted by the 
Government. 

The official candidly informed me that although British 
firms would be able to tender, he could unhesitatingly 
say that they had no possible chance of any such tenders 
being accepted. He also admitted that the British manu- 
facturers for heavy steel work could not only supply 
better material than the United States firms, but they 
could furnish it probably cheaper and even more expedi- 
tiously, since the United States steel mills were so full up 
with orders that they neither tried to nor cared to cater 
for orders. It seems that this restriction of tenders to 
American manufacturers is the outcome of an executive 
order passed by Mr. Roosevelt in the year 1908. 

The contracts, although tenders are to be invited, would 
undoubtedly in this particular case also go to American 
manufacturers ; even were the prices quoted to prove as 
much as 10 per cent. above that quoted by any British or 
other foreign manufacturers, the American tender would 
win. 

The price at which the Commission hope to have 
the work done is about 110 dols. per ton, but it 
is possible that the manufacturers may in combination 
ask and receive as high a price as 120 dols. per 
ton. The same work could probably be executed in 
Great Britain, and delivered on the Canal zone, at 
between 90 dols. and 95 dols. per ton, so that the 
Commission would save the enormous sum of between 


- 15 dols. and 25 dols. per ton on 100,000 tons of material. 


My informant went on to say that the saving of 
this vast sum was of “minor consequence” in com- 
parison with the possibility of offending the American 
public, who would cheerfully see this, or a far larger 
amount expended in order that the contract might be 
awarded to American manufacturers rather than any of 
the Canal zone funds should pass to the coffers of foreign 
manufacturers. It will be seen that the charge of 
“reckless extravagance,” which has been made against 
the United States in connection with the construction of 
the Canal, is not undeserved. 

The charge of dilatoriness which is usually, and with 
some good reason, brought against the Latin-American 
Republics, and especially the smaller of them, in con- 
nection with the publication of their statistics of trade 
and commerce, cannot be urged against the Republic of 
Panama. Probably due to the initiative of the American 
officials, who are “ great” upon statistics of all descrip- 
tions, the Government-of this newest of the new 
Republics has distinguished itself by the readiness and 
ability with which it has collected and arranged its 
departmental statistical information. 

Various useful publications dealing with the trade and 
commerce of the country have already seen the light, and 
the Customs returns have been brought right up to the 
end of the last year. These figures have not yet been 
published, nor will they be until the President of the 
Republic, who is now away on tour with the Minister of 
Fomento, returns to Panama. But thanks to the great 
courtesy of Senor Henriquez, and with the consent of His 
Excellency, I have been given the figures to date, and 
these I am, as a consequence, enabled to present to your 
readers some three weeks or so before they become public 
property. 

In every single department of the Republic’s commerce 
there is shown an improvement. Naturally, in respect to 
the imports, the United States of America stands pre- 





eminent. The returns for the first three months were 
1,205,178 dols.; for the second three months, 1,189,429 dols. ; 
for the third quarter, 1,204,457 dols.; and for the last 
three months, 1,397,561 dols.; or a grand total for the 
whole twelve months of 4,996,625 dols. I may here 
observe that while this total, of course, spells an immense 
success for American traders with the Republic, by far 
the greater portion of the business done is with the 
Canal Commission, and upon all such business the 
Panamanian Government derives not one cent of advan- 
tage, every ton of goods coming into the country free of 
duty of all and every kind. 

It is rather humiliating to glance at the totals achieved 
by other countries doing a trade with Panama. Their 
returns appear insignificant in the extreme, but then it is 
to be remembered that they are one and all practically 
shut out from any competition with the Canal Com- 
mission. Next to the United States, with its colossal 
total of 4,996,626 dols., comes the United Kingdom 
with 1,762,411 dols.; then Germany with a total of 
914,756 dols.; and then, in the order named, France with 
297,352 dols. ; Italy with 210,426 dols.; China and Japan 
with 180,245 dols.; Spanish-America with 152,345 dols. ; 
and Belgium with 108,319 dols. 

Naturally in a Republic which is barely five years old 


od | one does not expect to find anything particularly impres- 


sive or instructive with regard to its exports; nevertheless, 
Panama has done something in a small way, and gives 
promise of doing a very considerable foreign export 
trade in the near future. The principal exports during 
the last three months of 1909 were as follows :— 


Kilos, Dols. 
Animal products ... ... 296,043 ... == 44,519.21 
Mineral products ... ... (no weight) ... = 24,646.19 
Vegetable products ... 29,307,089 ae 340,275.05 


This foreign trade was carried on principally with 
four countries, namely, the United States, which 
took 299,985.66 dols; Great Britain, which bought 
30,841.19 dols.; Germany, which purchased 9303.20 dols.; 
and France, which extravagantly bought to the value 
of 145.00dols.!_ Of these countries the proportions 
were as follows :— 


Per cent. 
The United States... ... See Akai aks thet 
The United Kingdom a = .. 9-06 
Germany eas thaecet haan 120k" Lupe kate, ices Star nee 
France ... ... oe une) 


I am informed by the Government that the first three 
months of the current year show markedly improved 
figures, and that the prospects of trade in the Republic 
generally are of the most promising description. If pre- 
sent indications may be relied upon, the Panama 
Republic is upon the high road to great and permanent 
prosperity. But one must be cautious, and not unreason- 
ably optimistic with a new and untried Latin Republic. 








ARBITRATION ON FRENCH RAILWAYS. 


In preparing the Bill which is shortly to be pre- 
sented to the Chamber of Deputies for enforcing the 
settlement of disputes on the railways by arbitration, the 
French Government has been obliged to draw up clauses 
with a view to paralysing the action of the unions, whose 
influence has been exercised so disastrously in the recent 
conflicts between employers and labour. The National 
Association of Railwaymen was originally a purely pro- 
fessional organisation, but its failure to bring the 
companies to terms by means of strikes induced the 
union to throw in its lot with the Conféderation Générale 
du Travail, which has been working for more than twenty 
years past to bring all the unions under its wing. The 
Confederation is an advowedly revolutionary body, which 
seizes upon the slightest pretext for fostering an agitation 
among the men with a view to furthering its own political 
ends. The railwaymen, like most other working classes, 
have been permeated wit the revolutionary spirit of the 
C.G.T., and the object of the Government is to detach 
the men from this organisation and settle all matters of 
dispute by conciliation or arbitration. This is not the 
first time that such an attempt has been made, for in 
1891 it was proposed to bring in a Bill for the settlement 
of disputes in this way, but at that time the right of the 
unions to affiliate for the discussion of general interests 
affecting the working community was regarded as indis 
putable. The Bill was therefore withdrawn. Since that 
time the C.G.T. has been profiting fully from this liberty, 
and the unions, from being purely professional organisa- 
tions, have become hotbeds of socialism. No attempt 
at settling disputes by conciliation can therefore 
succeed unless the unions are invested with their 
original character and are kept entirely independent of 
each other. Whether the new Bill will attain this end will 
depend upon the railwaymen seeing that their interests 
will be better served by an amicable understanding with 
the companies rather than by an affiliation with the 
revolutionary C.G.T. In the preamble to the Bill it is 
pointed out that while, in a general way, it is desirable to 
replace strikes by a more pacific method of settling 
disputes, strikes must not be tolerated in public services 
for the reason, first, that the men have no right whatever 
to disturb these services, and, secondly, that having many 
special advantages, such as steady employment and 
pensions, they cannot be assimilated with men engaged 
in other occupations. The Bill, therefore, aims at pre- 
venting, as far as possible, anything that may give rise to 
a conflict between the companies and the railwaymen, 
and when such a conflict is threatened the men will be 
able to present their claims in a manner that will prove 
more efficacious than a strike. This is to be attained by 
means of local conferences between the railwaymen’s 
delegates and the representatives of the companies, 
which conferences are to be held in each district at least 
twice a year to discuss matters affecting the interests of 
the men. The companies must institute local com- 
mittees or commissions which will confer with the men’s 
delegates whenever required by these latter or by the 





Minister of Public Works. There will be a central com. 
mittee of conciliation for each railway composed of the 
company’s representatives, and at least two delegates 
from the men in each service, together with an engineer 
representing the Government. If the local commission 
or committee should be unable to settle a question in 
dispute, the matter will be referred to the central com. 
mittee of conciliation, which will be required to deliver 
judgment within a period of two months from the time 
it is supplied with the necessary documents. The com- 
mittee will have to carry out the closest investigation, 
and will have access to everything which will enable it to 
come to a decision Should the matter in dispute be 
settled on the basis of conciliation, a minute to this effect 
will be forwarded to the Minister of Public Works, and 
be published in the official journal of the Republic, when 
it will practically take the effect of law. 

In the event of its being impossible to arrive at a settle- 
ment by conciliation the dispute is to be submitted to 
arbitration. For this purpose the delegates at the central 
committee of conciliation and the representives of the 
companies will each appoint two arbitrators, and these 
four arbitrators must unanimously appoint one or three 
others. If they are unable to fix their choice, the two 
arbitrators appointed by the delegates will select a 
co-arbitrator from a list of those who will be elected 
every three years by the Senate and the Chamber of 
Deputies among members of the Conseil d’Etat, judges, 
members of the Arbitration Court at the Hague, and 
others whose experience in arbitration matters is likely 
to render considerable service. A co-arbitrator will also 
be selected from the same list by the company’s repre- 
sentatives, and the two co-arbitrators will choose a third. 
The decision of the arbitration committee will be pub- 
lished in the official journal. This must indicate the date 
when the decision is to take effect, and also the period 
during which it is to remain in operation. Nevertheless, 
a decision which affects State finance cannot take effect 
until after a vote by the two chambers. If the decision 
should impose further financial charges on the corapany, 
it must also declare if the company is entitled to com. 
pensation, such for example, as the raising of freights. 
This is an important concession to the companies, since 
they have constantly urged that they are unable to sup- 
port the heavy charges resulting from increased wages 
and the like, owing to the fact that any proposed advance 
upon the present low passenger rates and freights has 
always been vetoed by the Minister of Public Works. 
Freights have for years past had to be reduced under 
pressure of the Government, and while this has un- 
doubtedly developed traffic, the receipts have not increased 
in alike proportion. If the company is unable to obtain 
the compensation fixed by the arbitration committee 
within a period of three months, it can claim an in 
demnity in a court of law. On the other hand, if a 
company fails to carry out the decision of the arbitration 
committee this will be done by the Minister of Public 
Works at the company’s expense, and any men who 
refuse to continue work under the conditions fixed by the 
arbitrators will be immediately discharged. 

On the whole, these arbitration proposals appear to be 
quite feasible if the men are kept apart from the revolu- 
tionary wirepullers. Their own unions are not affected, 
and are, in fact, officially recognised as purely professional 
organisations. The men meet on equal terms with the 
companies. which, in their turn, are offered possibilities 
of financial compensation which place them in a much 
better position for treating witl. the men than formerly. 
Nevertheless, the character of these compensations is 
somewhat vague. Something may legitimately be done 
in the way of raising existing low freights, but if, as 
would seem to be implied, the way is left open for the 
diversion of public funds to meet the claims of the rail- 
waymen, the possibility of this further burden falling 
upon the taxpayer is disquieting. It seems hardly 
credible, however that an _ arbitration committee 
would dispose of the public funds in this way, 
or that the two Chambers would sanction this ex- 
penditure, although their right to do so is clearly 
assumed in the Bill. If the burden of the railwaymen’s 
claims is to be borne by the taxpayer they are not likely 
to be expressed with undue moderation. Apart from this 
the Bill appears to have been conceived in an equitable 
and workable manner, but its operations must be freed 
from the influence of outside unions. Accordingly, severe 
pains and penalties are provided in the case of unions or 
associations preparing or organising a strike of railway- 
men, or even of exciting the men to strike, and these 
pains and penalties will be inflicted upon “‘ those members 
who, in any way, participate in the direction of an 
association, syndicate or union” which endeavours to 
organise a strike among the railwaymen. Thus, union 
officials, who draw big salaries for fostering an agitation 
among workmen, and who have until now enjoyed 
absolute immunity, will be the first to suffer if they 
endeavour to work up an agitation on the railways. On 
the other hand, the men will have a further incentive to 
adopt peaceful methods by the application of a new law, 
which will inflict severe punishment on drivers and 
guards who abandon trains before they reach their des- 
tinations. During the late strike each driver had orders 
in his pocket to abandon the train at a certain hour on 
arriving at the nearest station. In future, no driver, 
guard or signalman will be allowed to leave his work 
until the trains have reached their destination, and any 
infraction of this law will render him liable to a term of 
imprisonment varying from six months to two years. 

The most serious trouble, however, arises from the sys- 
tem of “ sabotage,” or wilful damage to machinery and 
plant, which has of late years been assuming alarm- 
ing proportions. During the railway strike the ser- 
vice was rendered imposible by the destruction 
of signals, the throwing down of telegraph poles, 
the pulling up of rails, and even the overturning of 
locomotives. There are proofs that this was done system- 
matically under order from the Conféderation Générale 
du Travail, The new law aims at suppressing these 
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abuses not only on the railways, but also in private enter- 
prises. ‘“ Anyone who, by any means, shall have wilfully 
destroyed, deteriorated, or rendered unserviceable the 
instruments or other objects with a view to preventing 
or interfering with the working of a public service or the 
exploitation of an industry or commerce ” will be liable 
to imprisonment of one month to two years and to a fine 
of 50f. to 1000f. Should this destruction be effected by 
workmen the imprisonment will be from two to five 
years and the fine from 200f. to 2000f. Heavy punish- 
ment will also be inflicted upon those who incite men to 
damage “implements of work,” even when it has not 
been carried into effect. This clause is aimed at the 
officials of the Conféderation Générale du Travail and 
similar organisations who have introduced a systematic 
scheme of “sabotage,” with a view to intimidating 
the employers. The new Bill therefore seems effectually 
to tie the hands of the Conféderation Générale du Travail, 
as well as other militant bodies, and its future working 
will be watched with considerable interest. Itis, perhaps, 
too much to expect that the new law will inaugurate an 
era of conciliation and arbitration, but the Government 
is, at all events, armed for the struggle against the revo- 
jutionary elements which have, until now, fostered a 
perpetual feeling of unrest among the public services as 
well as in all branches of industry, and it remains to be 
seen whether the latter will acknowledge defeat without 
inaking a big effort to retrieve their prestige amongst 
the working classes. 








PROGRESS OF WARSHIPS AND MACHINERY 
UNDER CONSTRUCTION IN ENGLAND. 


Tar following is a record of the progress of warship 
construction in this country during the last six months. 
The wnarmoured cruiser Blanche, built at Pembroke, 
completed her steam trials satisfactorily at the end of 
\ugust. She attained on her thirty hours’ trial a mean 
peed of 24.4 knots with 15,000 shaft horse-power during 
the first eight hours, and 23.3 knots during the remaining 
twenty-two hours with 11,000 shaft horse power. On the 
full power trial a speed of 25.6 knots was reached with 
19,755 shaft horse-power. All the trials took place in 
very stormy weather. The acceptance trials of the vessel 
were run early in October, and were very satisfactory. 

The battleship Neptune, built at Portsmouth, carried 
out her steam trials at the end of September very satis- 
factorily, a mean speed of 21.5 knots being reached on 
several runs. It is assumed that an increased speed may 
yet be attained by propellers with a different pitch to 
those now fitted. The full power eight hours’ trial 
resulted in the attainment of the contract speed, but it 
was not completed owing to thick weather. The pro- 
pelling engines—turbines—were made by John Brown 
and Co., Limited, steam ‘for them being generated in 
Yarrow water-tube boilers of the most modern type, fitted 
with special feed arrangements. The vessel is to be out 
of her builders’ hands this month. 

The armoured cruiser Indefatigable, built at Devon- 
port, underwent her steam trials at the end of November 
and completed them in the second week of December 
with highly satisfactory results, having attained in her 
thirty hours’ trial a speed of nearly 27 knots, the mean 
speed for eight hours of the running being over 26 knots ; 
the maximum speed has not been disclosed. The blocks 
for the keel plate of the new—at present unnamed— 
battleship to be built at Devonport, which is to be laid 
down in a few days, are being prepared, and material is 
being assembled near the building slip for the ship’s 
construction. Her dimensions will exceed those of the 
Orion, and a higher speed will be acquired by her. 

Such good progress has been made with the battleship 
Orion at Portsmouth that she was launched on August 
20th. She is the heaviest battleship built in the ship- 
yard, as she will, when completed, have a displacement 
of 22,500 tons. Her launching weight was 8500 tons, 
her dimensions being 545ft. long and 86ft. beam, and her 
turbine propelling engines are of 27,000 horse-power. 
Great secrecy has been, and is still, observed in all that 
relates to her construction and equipment. After her 
launch she was taken into dock—into which it was just 
possible to get her—and had her under-water fittings 
attended to. From laying down at the latter end of 
November, 1909, to launching the vessel will only have 
been a week less than nine months building. The new 
vessel to be built at Portsmouth will be commenced on 
the 16th inst. She is to be named King George V., and 
is to be larger and possess more engine power than the 
Orion now completing at Portsmouth, but otherwise will 
be of a similar type, the main armament consisting of the 
new 13.5in. guns. The vessel’s displacement will probably 
be about 27,000 tons, and the engine power 30,000 horse. 

Work on the battleship-cruiser Lion, built at Devon- 
port, is progressing at a steady rate. Her boilers are now 
in place on board, and the boring out of the screw-shaft 
brackets is finished. Her side armour covers a much 
greater surface, and has far more. resisting power than 
that of the previous smaller battleship-cruisers, and 
as a fighting ship she has no equal in any navy in the 
world. Although the name of Devonport’s new battle. 
ship is still undecided, preparations are being made for 
laying her down on the slip from which the cruiser Lion 
was launched last August. Rumour says that she 
will be the nameship of a new Admiral class, and will 
carry 13.5in. guns and 21lin. Whitehead torpedoes. It is 
believed that the ship will be larger and more powerful 
than any in the British fleet. 

The Blonde, a sister vessel to the Blanche, whose keel 
was laid at Pembroke Dockyard on the 6th of December, 
is progressing very satisfactorily. She is being fitted with 
turbine engines of 18,000 horse-power by Cammell, Laird 
and Co., Limited, which are estimated to give her a speed of 
25 knots. The first of the two new vessels of the Blonde 
type, which in our last report—in June—we mentioned 
was to be named the Barossa, it is now announced is to 
be called the Active. Her keel plate was laid on the 





27th of July, and the bow and stern frames have been 
erected, and the bottom plating will by this time be 
completed, so as to allow of boring operations being 
commenced, by the engineers, Hawthorn, Leslie and 
Co., Limited. No date has yet been fixed for 
launching the vessel, but it will no doubt take place very 
shortly. The vessel has not progressed so rapidly as 
similar vessels built at Pembroke, but that is partly 
owing to the requisite material not having been available. 

Turning now to the progress made in the construction 
of warships and their machinery in the private shipyards, 
we note that the protected cruiser Newcastle, built by 
Sir W. G. Armstrong, Whitworth and Co., Limited, at 
Elswick, completed her trials in a satisfactory manner, 
and was handed over to the British Government on Sep- 
tember 16th. The second-class cruiser Weymouth, also 
built by the E'swick firm for the same Government, was 
launched in November, and her propelling machinery 
is now in place on board. The super-Dreadnought 
Monarch is in an advanced stage of construction, the 
shell plating being almost complete. Extensive prepara- 
tions have been made at the shipyard at Elswick for 
commencing the third Brazilian battleship at an early 
date, and a training cruiser is now in hand there for the 
Chinese Government. 

The warship work completed and in hand by Hawthorn, 
Leslie and Co., Limited, in the past six months was as 
follows:—The opening up of the machinery of the 
27-knot destroyer Scourge after her official trials were 
completed, and the final acceptance trial run on the 27th 
August, on which day the vessel was taken over by the 
Admiralty. The steam trials of the cruiser Blanche - 
built at the dockyard at Pembroke—were commenced on 
the 22nd August, and were all completed within a week, 
and the opening up of the machinery was at once taken 
in hand. Onthe 11th and 12th of October the accept- 
ance trial was successfully carried out, and the vessel 
handed over to the Admiralty within tke contract time, 
which was 18 months, and is considered to be the 
shortest period yet fixed for the construction and delivery 
of machinery of 18,000 shaft horse-power for a vessel of 
the British Navy. The machinery and boilers for the 
two 27-knot destroyers, the Nemesis and Nereide, built at 
the Hebburn shipyard, are fitted on board, and have 
been tried by steam alongside the quay; but owing 
to the boilermakers’ trouble in the shipyard it has 
not been possible to undertake the steam trials. 
The Nymphe, a similar destroyer to those just mentioned 
and built in the same shipyard, has her boilers on 
board, but owing to the lock-out the ship is not 
far enough advanced to receive the propelling machinery. 
The boilers for the cruiser Weymouth, made at Hawthorns’ 
Works, are also now in place on board. Those also for 
the battleship Monarch—built at Elswick—are on board 
the vessel, and the turbines for her have been tested by 
their makers in the shops. The machinery and boilers 
of the Active—a similar vessel to the Blanche—building 
at Pembroke, which is to be launched in February, 1911, 
will be ready for despatch to her by the time she is in 
the water. Similar work for the 27-knot destroyers 
Jackal and Tigress—sister ships to the Nemesis—build- 
ing at the Hebburn shipyard, are well in hand. The con- 
struction of the machinery and boilers for the new battle- 
ship building at. Devonport Dockyard was entrusted by 
the Admiralty authorities to Hawthorn, Leslie and Co., 
Limited, last October, and the material is now coming to 
hand. The firm has also been given the order for the turbine 
machinery and boilers for the Chinese cruiser now being 
built at the Elswick shipyard. The boilers for the vessel 
are of the Yarrow and cylindrical types, and are to be 
constructed for engines of 6500 shaft horse-power. 

Satisfactory progress on the battleship Hercules and 
her engines has been made during the past half-year 
at Jarrow by Palmer’s Shipbuilding and Iron Company. 
This ship is 510ft. long and 86ft. beam, with a draught 
of 27}ft. when loaded; she is to be propelled by 
25,000 horse-power turbines, made by her builders, 
at 21 knots an hour, steam being generated in water-tube 
boilers arranged to burn either coal or oil. Work on her 
is being pushed on, so that she may be handed over to the 
Admiralty within the contract time. 

Since our report of the warship work effected up to 
the end of last June by Yarrow and Co., Limited, the 
ten Brazilian destroyers they have had in hand have 
been completed, and all except the last one have arrived 
safely in Rio de Janeiro, the last being expected to reach 
Brazil very shortly. The firm has still under construc- 
tion the twelve Yarrow water-tube boilers for the cruiser 
Yarmouth, and the special destroyers Attack and Archer 
forthe British Admiralty, together with the torpedo boat 
for the Danish Government, noticed in our last record of 
progress. Yarrow and Co., Limited, have also on order 
for the Portuguese Government the machinery for a 
torpedo-boat destroyer, 240ft. long by 23ft. 6in. beam, now 
being built in Lisbon. 

John I. Thornycroft and Co., Limited, of the Wool- 
ston Works, Southampton, delivered to the Admiralty 
authorities on the 18th of August—more than a 
month before the contract date—ready for service, 
the 27-knot destroyer Savage, built and engined 
by them. Of the four destroyers, the Larne, Lyre, 
Martin, and Minstrel, building by the firm, the two first 
named are now running their trials; the Martin will 
shortly be launched with turbines and boilers fitted 
on board, and the Minstrel will follow at an early date. 
The two special design destroyers, the Acheron and Ariel, 
under construction at the Woolston Works, are making 
rapid progress, the machinery, bulkheads and engine 
seatings being fitted, and the turbines and boilers well 
forward. The Turkish Ministry of Marine has lately 
placed an order with the firm for ten armoured motor 
patrol boats, the propelling machinery for which will con- 
sist of the firm’s twin motors of the type known as “ C 6,” 
capable of giving the vessels a speed of eleven knots. It 
is worth noting that all the torpedo craft built at the 
Woolston Works are turbine driven, and work with one 
exception with oil fuel, and that the hulls and the whole 





of the propelling machinery and boilers are in each case 
being constructed by the Woolston firm. 

Owing to the late lock-out of the shipyard workers, 
Cammell, Laird and Co., Limited, of Birkenhead, have 
unfortunately to report that very little progress has been 
made with the warships they have in hand during the 
past six months. Confirmed information has, however, 
come to hand that the firm has received a Govern- 
ment order for the construction of a battleship, the keel 
of which is to be laid in the new extension of the firm’s 
works, the building “slips” in which are said to be 
the largest in the country. Work is, therefore, now 
assured in Birkenhead for all grades of shipyard workers, 
and the delayed orders in hand, namely, the Portsmouth 
floating dock, the cruiser of the Yarmouth type and the 
two torpedo boats will, now that the lock-out is at an 
end, be proceeded with. 

The Barrow Works of Vickers, Sons and Maxim is still 
continuing very busy, although at the present time there 
is only one big ship on the “stocks,” the battleship 
cruiser Princess Royal, which was ‘laid down early in 
the year. The cruiser Dartmouth is making satisfactory 
growth, and will soon be ready to launch, and the con- 
struction of a Chinese cruiser is being pushed forward in 
anticipation of more business coming from the same | 
quarter. The engineering works attached to the Barrow 
shipyard were never so busy, as they have not only in 
hand the propelling engines for the battleship cruisers 
Lion and Princess Royal, but those for the Rio de Janeiro 
and for the cruiser Dartmouth. The firm has also on 
order a cruiser of the Yarmouth type, which will be 
practically the same as the Dartmouth, but with such 
engine-room improvemenis as experience has proved 
advisable during that vessel's trials. 

At the Thames Ironworks, at Canning Town, the pro- 
gress made in warship work since last June is as follows : 
—The Nautilus, 27-knot destroyer, built and engined by 
the firm, has passed satisfactorily through various private 
trials, and the Admiralty official final runs of the vessel 
are arranged to take place at an early date. The battle- 
ship Thunderer has made very rapid progress, having had 
worked into her hull since the middle of last April 7000 tons 
of steel material, in addition to which a large quantity of 
armour isin place, and preparations are now being made to 
launch heron the 17thinst. The company’s engine works 
in Greenwich are still busily engaged with the propelling 
machinery of 27,000 shaft horse-power of this vessel ; the 
tnrbine machinery of 25,000 shaft horse-power for a 
second-class cruiser is also in hand there. 








AN OCEAN-GOING OIL ENGINE SHIP. 
No. IL* 

Havine now discussed the details of the mechanical 
construction of the engines, we will proceed to describe 
their actual working as witnessed by ourselves on a trip 
from Ymuiden, at the mouth of the North Sea Canal, to 
Rotterdam, which occupied some eight hours, during 
practically the whole of which time, except, of course, 
when picking up and dropping pilots, the engines were 
at full speed. May we, just in a few lines, recapitulate 
the principles on which the Diesel engine works, for the 
benefit of those of our readers who are not yet acquainted 
with them. The essence of the system is the employment 
of a very high compression pressure —in this case 480 lb. 
per square inch—to produce sufficient heat to cause 
ignition of a charge of oil sprayed into the cylinder at 





Retarded /gnition 





Card No. 1, Showing the Effect of Retarded Ignition 


the correct moment, without the introduction of a specia 
electrical, hot tube or other ignition device. With this 
principle in mind the following description applies to this 
particular set of engines. 

Air, slightly warmed by being passed through the 
pistons to cool them, is drawn into the cylinder through 
an ordinary form of mechanically operated valve and 
compressed as usual. The crude oil is sprayed by 
air at a pressure of 900 lb. per square inch through a 
mechanically operated fuel valve opened by a cam having 
a very short and low “nose,” the position of which is 
adjustable so as to obtain an absolutely accurate moment 
of firing, as ascertained by the indicator diagram, which 





Card No. 2, from Engine Working Well 


in these larger engines is relied upon for valve setting 
just as much as with a steam engine. The two cards 
reproduced will clearly illustrate the point; No. 1 shows 
the effect of the charge being admitted too late. Here 
the compression drops immediately the piston commences 
its downward stroke, and the admission and combustion 
of the fuel only raises the pressure very slightly, and not 
approaching that of the compression pressure, resulting 
in aserious drop in M.E.P. In No. 2, however, the 


* No I, appeared January 6th. 
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admission of the fuel takes place at such a moment that 
its combustion results in the pressure due to compression 
being maintained during a very appreciable portion of 
the downward stroke, and there is no “ peak ” as with an 
ordinary motor. This horizontal line explains, of course, 


some of the great economy obtained from this type of | 


engine. The mechanically operated exhaust valve 
works in the ordinary four cycle manner, and admits 
the burnt gases into a firebrick-lined chamber, shown 
on page 10 anté, which passes along the back of the 
engine and so up the funnel. 

Now let us go below on to the footplate and watch the 
engineer before the “ stand-by” is rung down from the 
bridge. The 50 horse-power auxiliary Diesel engine has 
been started up by the admission of compressed air after 
being turned round to its proper starting position, and the 
gauges show the 300 lb. air pressure in all the four air 
tanks; the overhead fuel tank is practically full, the 
indicator on the reversing gear points to “mid gear,” if 
one may so describe the position with both the cam 
shafts out of action; the throttle valve is closed, and the 
two levers on the right of the starting platform are in 
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neutral position, and the air to,the fuel spray is shut off ; | 
all is in order. “Stand-by” from the bridge, promptly 
replied to ; ‘‘ Slow ahead” then comes down; reply, turn 
the reversing wheel 1} turns to “ahead,” pull open 
throttle lever, open air spray valve and push down both 
the levers on the right, and the engine starts just as 
simply and as sweetly as any steam engine ! 

The function of the two levers on the right must now 
be explained. Each of these levers is connected to the 
pivots which control the position of the rockers of the 


| fuel and compressed air valves of three of the cylinders 


as previously mentioned. Pushing down the levers has 
placed the air valves in gear and started the engine on 
compressed air from the tanks. After two or three revo- 
lutions with the engine well away, one lever is pulled 
right up, which throws the air valves out and puts in the 
fuel valves, when the three forward cylinders take up 
their work on the fuel, and then follows the same with 
the three after cylinders, and the engine is fully under 
way and the levers can be locked. But‘ Full ahead” 





comes down, and the little throttle lever, which by 
means of an excentric gives a very small throw to a 


little plunger valve on the fuel pipe, is pulled slightly 
further up and the engine instantly responds. : 

“ Stop,” “Slow astern” involve the same operations 
and the same certainty, and though a number of 
manceuvres were necessary in getting away from the 
locks—the engine never failed to start at once on the 
charge of oil, except when the ship’s newly appointed 
engineer, who had never handled the engines before, 
failed to follow the usual routine, and then the error was 
immediately rectified by returning both the levers to the 
air position. With the six cylinders, corresponding to a 
three-cylinder single-acting steam engine with high- 
pressure steam in all three of them, it will be realised 
that there is no dead centre, no uncertainty, and no 
delay, and on the score of ease of handling these engines 
appear to us to be certainly as good as any steam 
engine we have seen. With regard to slow running, 
the maximum revolutions as counted by ourselves 
appeared to be 160 per minute, while the lowest we were 
able to take were 84 with the engine handled by the new 
engineer, though we were informed that they have been 
run at as low as 58 per minute in more practised hands, 














Jan. 13, 1911 


THE ENGINEER 








SYDNEY 


UNIVERSITY EN( 


Sy 
— 
b 

ZA, 
& 


ERING 


SCHOOL 

















pee RT 





ENGINEERING BUILDINGS 














MAIN LABORATORY AND WORKSHOPS 


CIVIL ENGINEERING LECTURE THEATRE 


which, with the heavy and bluff type of hull of the 
Vuleanus, should be sufficiently Jow to fulfil all the con- 
ditions required by “ the Bridge.” 

With regard to the conditions in the engine-room itself, 
the chief point that struck us was its coldness; this is 
certainly a very great advantage in hot climates, but on 
a December day in the North Sea it rendered the neigh- 
bourhood of the “uptake” on the top. grating very 
welcome. Arrangements are, in fact, being made for 
fitting a stove in the engine-room to warm up the cabins 
as well. The engines ran very steadily throughout, and 
without any thumping or knocking, and there is remark- 
ably little noise, the valve gear, cams, «c., at the com- 
paratively low revolutions, contributing very little thereto, 
even with the ear close to them. The smell of the 
oil is somewhat offensive and penetrating—perhaps 
more noticeable, however, because it is different from the 
ordinary engine-room smell, which, indeed, is not usually 
very nice. With regard to smoke this only appeared to 
come from the funnel when starting, and was entirely 
absent when once the engine was got well away, and we 
were informed that no trouble had been experienced from 
dirty valves due to this. 

To sum up, we are convinced that the engine which we 
have described forms a really serious step in the direction 
of the application of the internal combustion—we 
deliberately use this word here—engine for marine pur- 
poses in place of the steam engine. At all events, it is a 
step which must not be—and we hope we may say is not 
being—disregarded by our own engineers in this country. 
We do not say that the problem is solved in its entirety, 
but we think that one, at all events, of the great difficul- 
ties which has hitherto presented itself may be said to 
have vanished—that of reversing. There still remains, 
however, the great question of the disposal of the enor- 
mous heat generated by the combustion of the fuel in the 
larger powers, a question which increases in difficulty 
enormously as the power goes up, but which will un- 
doubtedly be overcome as time goes on. There remains, 
too, the equally important question of absolute relia- 
bility, or, at least, equivalent reliability with steam, 
On such a short run as eight hours we were, of course, 
afforded no opportunity of forming any opinion of the 
engine under discussion, and though the probability of 
failure of the mechanical features would seem to have 
been brought to an equality with steam in the design, 
there still exists the “x” of absolute regularity and cer- 
tainty of the fuel combustion, failure of which in any single 
cycle on any one cylinder might result in the explosion 
of a double charge with serious results. Beyond this the 
supply and so the price of oil must in due time bring 
its influence to bear in limiting the possible installation 
of the heavy oil engine afloat, though the position of the 


internal combustion engine might still be secured by 
the substitution of some form of suction gas for oil. 
Then, too, the battle of the two-cycle v. the four-cycle 
engine is still to be fought, and it is early days to hazard 
an opinion as to the eventual outcome of the struggle ; 
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NEW ENGINEERING LABORATORY, UNI- 
VERSITY OF SYDNEY. 


By the courtesy of Mr. W. H. Warren, Professor of 
Engineering at Sydney University, we are enabled to re- 


but we think we may safely say that from this and many | produce this week some plans and photographs of the new 


other examples, the application of the internal combus- 
tion engine afloat will show a very rapid increase in the 
immediate future, and that those who, like our friends the 
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building of the P. N. Russell EngineeringLaboratory of that 
University. The whole of this building was designed and 


| carried out by Colonel Vernon, F.R.1.B.A., the Govern- 
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THE ENGINEERING WORKSHOPS 


Nederlandsche Fabriek, have already obtained the neces- 
sary experience in details of construction, will be the first 
to profit by it. We are enabled to give on page 34 to-day 
general drawings of the Vulcanus, which we think will be 
studied with interest, and we propose in a concluding 
article to describe the builders’ works and yard. 








* Ir is reported that the Richmond Council has decided 
not to oppose the Bill to be promoted by the London United 
Tramway Company, seeking power to extend the period by which 
the Kew-road tramway should be electrified until August, 1912, 


ment architect, and Mr. Warren. These laboratories are 
exceedingly well equipped, and we feel sure that some 
few words concerning them will be of interest to our 
readers. 

In the first place we may say in passing that the 
University grants the degree of Bachelor of Engineering 
in the three branches of (i.) civil engineering, (ii.) mining 
and metallurgy, and (iii.) mechanical and electrical engi- 
neering. Students between the ages of 18 and 25 who 
have passed the necessary matriculation examination are 
eligible as students of the Institution of Civil Engineers, 
and upon their graduating in civil engineering or mech- 
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the associate membership examination when they apply 
for admission into the Institution. 

The three chief departments of the engineering 
laboratories are (a) materials, (b) mechanical, and (c) 
electrical, but there are also a complete laboratory for 
cement and concrete work, a hydraulic laboratory, and a 
workshop fitted with machine tools for metal and wood, 
forging, moulding, and pattern-making. 

The equipment of the materials laboratory is wonder- 


fully complete. There are, first of all, three testing | 


machines, the largest of these being a Wicksteed universal 
machine cf 100 tons capacity. This takes in test pieces 
up to 15ft. long, and is provided with electrical drive and 
contro]. Then there is a Greenwood and Batley machine 
of 100,000 lb. capacity and a Pohlmeyer machine of 50 tons 
capacity. These three machines are supplied from an 
accumulator with a motor-driven pump, and are con- 
trolled by delicate hydraulic valves. Then there is an 
Amsler compression machine of 1,000,000 lb. capacity for 
lengths up to 12ft. This is supplied with a motor-driven 
oil pump and pendulum load indicator and dials. For 
torsion testing there is a machine with a 100,000 inch- 
pounds capacity for lengths up to 10ft. All the foregoing 
machines are provided with autographic recorders, one of 
which is also fitted with a chronograph for time tests. 
Impact testing is carried out with a drop hammer machine 
on Marten’s system fitted with an Amsler autographic 
recorder, and there are also a Charpy pendulum machine 
and a Guillery rotating machine. For hardness testing 
there are a Brinell ball and an Amsler cone apparatus, 
and also a Martin schlerometer. In addition to the fore- 
going, there are alternating testing machines and smaller 
machines for testing cement, wire, and beams; a sand 
blast apparatus, an electric furnace, Zeiss micro-photo- 
graphic apparatus, various extensometers, including four 
sets of Marten’s mirror apparatus, dials, sectors, 


cathetometers, and other apparatus. 
The power plant is very fairly extensive, and is cer- 
tainly diversified. There are only two boilers, and they 





are each of the Babcock and Wilcox type of 50 horse- 


superheater, so that either saturated or superheated steam 
can be supplied. One of the boilers has a chain grate 
stoker. Feed water is supplied by a Weir pump con- 
nected to the necessary weighing scales andtanks. There 
are two steam engines, the first a Belliss and Morcom 
high-speed engine, which can work with either saturated 
or superheated steam, and which is coupled direct to a 
30-kilowatt Mavor and Coulson electric generator. The 
other engine is by Ruston, Proctor and Co. It is of the 
compound jet condensing type, provided with the neces- 
sary weighing tanks, kc. There is a Hercules ice plant, 
which was presented to the laboratory by Mr. C. A. 
McDonald. It is of 2 tons capacity, and comprises a 
steam-driven compressor, cooling rooms, ice tanks, and the 
necessary piping. Then, too, there is a Westinghouse 
steam-driven air compressor and brake gear. All the 
foregoing are fitted up so as to be used for testing pur- 
poses, and the exhaust steam can in all cases be led either 
to the atmosphere or to a Contraflo surface-condensing 
plant made by Willans and Robinson. Up to the present 
no turbine plant has been installed. 

In addition to the foregoing, there are the following 
internal combustion engines:—(1) A 30 horse-power 
nominal suction gas plant and engine by the National 
Gas Engine Company, the engine in this case being 
coupled directly to a 22-kilowatt generator manufactured 
by J. P. Hall and Co.; this engine can also be run, if 
necessary, off the town’s supply mains. (2) A 20 horse- 
power Crossley gas engine, working on town gas and 
driving an Elwell Parker generator. (3) A 6 horse-power 
Victor petrol engine. (4) A Daimler paraffin motor. All 
of these units are provided with weighing tanks and scales 
for testing purposes. 

The machines in the electrical engineering laboratory 
are small in size, but varied as regards type. First of all, 
there is a pair of 240-volt 60 ampére direct-current Morris- 
Hawkins machines, mounted on the same bed. These 
machines are compound-wound, and are fitted with inter- 
poles. They are also fitted with slip rings, so that single, 
two, and three-phase currents can be obtained. Arrange- 
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ments are also provided by means of which the machines 
can be coupled at different angles. Then there are 
several Siemens machines. The first is a direct-current 
machine of 12 kilowatts, which can either be used for 
driving the Morris-Hawkins set, or a Siemens 5-kilo- 
watt three-phase alternator with exciter; next there is a 
rotary converter of 5 kilowatt capacity for producing 
either single or three-phase current, and, lastly, there is a 
5-kilowatt direct-current generator made by this firm. 
There are two Westinghouse machines, the first being a 
5-kilowatt squirrel-cage induction motor, and the other a 
3-kilowatt induetion motor with a wound rotor. Of trans- 


| formers, there is one of single-phase by Heyland; one 
| three-phase transformer, 200-2000 volts by Siemens, three 


Westinghouse single phase transformers 200-2000 volts, 
besides smaller voltage and current transformers. The 
equipment also includes a Duddell oscillograph, point-to- 
point wave tracers, and a number of ammeters, volt- 
meters, wattmeters, «c. 

Current is supplied to the laboratory from a battery of 
250 Tudor cells, capable of giving a maximum current of 
250 ampéres. A portion of the battery is arranged so as 
to give up to 2000 ampéres for ammeter and wattmeter 
testing, kc. The battery is charged by either the steam 
or the gas-driven sets alluded to above, and is connected up 
to permanent switchboards. 

The standards laboratory contains a standard Wolff 
potentiometer, with Clark and Cadmium cells; flicker and 
Lumner instruments; a Brodham photometer, with a 
Pentane standard; a Kelvin balance; and a range of 
galvanometers, secondary standards of current and elec- 
tromotive force, and a set of small storage cells capable of 
giving a high potential. 

An experimental laboratory contains a complete set of 
steam and gas engine indicators, both direct and optical ; 
high-temperature pyrometers, including a Fery instrument 
and recorder, together with the usual thermometers; and 
a very complete fuel testing equipment, including Thomp- 
son and Mahler bomb calorimeters and flue gas analysis 
apparatus. This laboratory is also supplied with appara- 
tus for conducting demonstrations in applied mechanics, 
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while the museum attached contains a complete outfit of 
models for illustrating lectures on descriptive geometry 
and the kinematics of machinery. 

It will thus be seen that the field covered by instruments 
provided is very varied, and the instruments themselves 
have evidently been chosen with considerable discrimina- 
tion. The students are required to carry out definite 
experimental investigations either individually or in 
groups, and the results arrived at are, from time to time, 
brought before the class for discussion. Such opportu- 
nities as occur for conducting tests of outside power 
plants are taken advantage of, while encouragement is 
given to students with the necessary qualifications to 
make original investigations. 

Although it is not part of the regular work of the Uni- 
versity to train students in the management of engines, 
boilers, and machinery, yet, as will be readily understood, 
the students during their year’s course of study at the 
engineering school may well obtain much valuable expe- 
rience if they take advantage of all the opportunities 
available. Moreover, to assist them in this direction 
arrangements are made for such students as desire to 
take charge of the running of the engines and machinery 
in the laboratory during their vacations, but only for 
continuous periods of not less than a week. Facilities 
are also afforded for students to spend their vacations in 
central stations or with firms engaged in engineering or 
electrical work. 

The series of engravings on this page include two 
exterior views of the new buildings, and interior views 
of the drawing: office, and of the civil engineering lecture 
theatre. On page 42 are given two views of the materials 
testing laboratory, one of the electrical engineering 
laboratory, and one of the small electrical laboratory. 
The drawings which are also reproduced will enable 
our readers easily to understand the arrangement of the 
various departments. Thus on the basement floor there 
are the testing machines and materials testing laboratory, 
the mechanical engineering and hydraulic laboratories, 
the accumulatorand comparator rooms, the boiler and gas 
producer houses, lavatories, kc. The ground floor contains 
the lecture theatre, the electrical engineering laboratory, 
and various departments devoted to steam, thermo- 
dynamics, applied mechanics, &c., besides various lecture 
rooms. On the first floor are the drawing-rooms, a 
museum, a reading-room, and lecture room, while on the 
roof there is a sun print room anda convenient flat for 
exposing the frames to the light. 

The workshop building-contains on the ground floor a 
good-sized turning ayd fitting shop, a smithy and depart- 
ments devoted to moulding and concrete work. The first 
floor is devoted to pattern making and electrical winding. 








ENGINEERING BILLS IN PARLIAMENT, 1911. 
No. I. 


ALTHOUGH among the 130 private Bills which have been 
deposited for the Parliamentary Session of 1911 there are few 
involving schemes of outstanding interest, nevertheless there 
is a very large number of proposals which will render neces- 
sary engineering works of great magnitude in connection with 
railways, docks, gas and water supply, &c. The authority 
to spend money asked for by the various companies and muni- 
cipalities applies to many million pounds, and as the bulk of 
the work is of a more or less urgent character, detailed 
estimates for which have already been prepared, some 
particulars of it will be of interest. We shall confine our 
attention mainly to the actual new works that are intended 
to be undertaken should the necessary Parliamentary powers 
be granted, and to the requests for authority to raise further 
capital for the extension of existing gas and water under- 
takings, &c. 

RAILWAYS, DOCKS, HARBOURS, &C. 

There are only two schemes for constructing new railways, 
viz., the Greater London Railway and the North Yorkshire 
Dales Railway. In the case of the former it is suggested 
that a new company should be incorporated with a capital of 
£5,500,000, in £10 shares, to construct a semi-circular line on 
the north of the Thames solely in Middlesex and Essex, the 
termini being respectively Feltham and Tilbury. The total 
length will be just short of 60 miles, and the estimated cost 
of construction is £3,705,568. It is- intended to make con- 
nection with all the existing railways which at present 
radiate from London to the districts which will be served by 
the new line, but whether actual physical connections or 
mere convenience for interchange of traffic, will depend upon 
the manner in which the new undertaking is received by the 
existing companies. The promoters of the scheme are 
H. Mallaby-Deeley, the Rt. Hon. P. J. Stanhope, Lord 
Weardale, Col. Sir Douglas F. R. Dawson, the Hon. Arthur 
Stanley, and Col. Ivor Phillips. The North Yorkshire Dales 
schemes involves a new company with this title to construct 
a line from Threshfield to Scorton, in Yorks, with a capital 
of £495,000, the total length of line being 33 miles. The total 
estimates of the cost of construction amount to £486,044, 

As usual, the main line companies are proposing to spend 
large sums of money on new works. The Great Northern 
Company has in view railways at Knebworth, Harworth, 
Shaftholme, widenings at Doncaster, Ardwick Junction, Ard- 
wick to Hemsworth, Finsbury Park, Peterborough, and a 
widening of the main line of the West Riding and Grimsby 
Railway ; also the widening of bridges in many parts, the 
estimates for which come to £818,260. The Great Western 
Company also anticipates a large expenditure, its estimates 
for some 14 projected new works amounting to £385,402. 
The Midland and the North-Eastern Bills also foreshadow 
important improvements. The estimates in the former case 
are £941,627, and a feature of the proposals is the Bradford 
through line. These consist of two railways, one 4 miles 
7 furlongs 2 chains in length, commencing in Cleckheaton by 
a junction with the Lancashire and Yorkshire Railway and 
terminating in Bradford by a junction there with the 
company’s existing line. The other line is only 2 furlongs 
6 chains long, and runs from Wykeham on to the Cleck- 
heaton branch of the Lancashire and Yorkshire Railway. 
Some five miles of new line are also to be constructed in 
Swansea. All the new lines are to be completed within five 
years of the passing of the Act, The North-Eastern Company’s 





estimate of £434,812 includes new lines at Monkseaton and 
North Blyth, widenings on the York and Newcastle branch 
and the Darlington and Saltburn Railway (Lazenby to Red- 
car), bridge widenings, &c. 

Although the amount of new work scheduled in the Bill of 
the London, Brighton and South Coast Railway Company 
only involves a trifling sum, the work consisting mainly 
of a subway at Norwood Junction, nevertheless the company 
seeks to borrow additional capital for the general purposes of 
its undertaking to the extent of £1,500,000. In another Bill 
it puts forward a scheme for running steamers between New- 
haven, Brighton, Ostend, Dieppe, Cherbourg, and any ports 
or places between Ostend and Cherbourg, and this will 
obviously entail a large expenditure of money. The Central 
London Railway Company has a proposition which, if carried 
through, will considerably benetit West London passengers. 
It is to extend the line from the Wood-lane terminus to join 
the authorised Ealing and Shepherd’s Bush railway of the 
Great Western Railway Company with the necessary running 
powers over a portion of the latter company’s lines. The 
estimate of the cost of these works is £145,896. 

Most of the other London railway schemes are of small 
dimensions. The Baker-street and Waterloo Railway is to 
be brought under the Paddington Station of the Great 
Western Railway, and at Charing Cross a new proposal for 
forming a physical junction with the Charing Cross, Euston, 
and Hampstead Railway is put forward, tne opposition of 
the Hotel Metropole having killed last year’s project. An 
additional £200,000 4 per cent. preference stock is to be 
raised by this company. Mention may also be made of a 
clause in this Bill which authorises ail the tube and any 
other railway companies to make agreements with regard to 
the supply of electrical energy, and of the scheme to vest 
the Lot’s-road generating station in a Joint Committee of the 
District Company and London Electric Railway Company 
(three members being elected by each). The late Mr. Yerkes’ 
ambition to see London railways under one control is 
gradually being realised. Both the Metropolitan and Metro- 
politan District have Bills, the new works of which are 
estimated to cost £66,317 and £63,100 respectively. The 
former’s expenditure will, to a large extent, be required for 
further improvementsand widenings in Farringdon-road, and 
a new subway is also to be constructed at Edgware-road 
Station. The Metropolitan District Company is construct- 
ing two new lines in the Kensington district, in connection 
with which running powers are asked over certain London 
and North-Western and London and South-Western lines. 
The London and South-Western Railway Company will 
acquire some further property with a view to additional 
enlargements at Waterloo, and its estimated expenditure 
of £17,400 includes a bridge widening at Poole. The Budleigh 
Salterton Railway Company has been transferred to the 
London and South-Western Railway Company, and the 
agreement is scheduled to the Bill. The London, Tilbury 
and Southend Railway Company’s Bill foreshadows the com- 
plete electrical working of the company’s lines, for it 
schedules land for a generating station, and takes powers 
to sell existing stock, and purchase new coaches for electrical 
traction. 

As in past sessions there are a good number of Welsh Rail- 
way Bills, the most important, in point of size of expenditure 
upon new works, being the Alexander (Newport and South 
Wales) Dock and Railway Bill. This company has incurred 
a large expenditure in affording additional accommodation 
for the shipment of coal at Newport from the Monmouthshire 
coalfields, and a new railway is now proposed, some 64 miles 
long, to facilitate the Newport traffic. ‘I'he estimated cost of 
building this line is £232,165. Additional capital powers 
amounting to £280,000 are also asked for. A widening of the 
Rhymney Railway Company’s Bute Docks brancn: near 
Cardiff, and deviations of the Llandaff, Dinas Powis, and 
the Caerphilly lines are estimated to cost £42,581. The 
Barry Railway Company, in deviating certain quarry sidings, 
anticipates an expenditure of £77,497, whilst the Cardiff Rail- 
way Company estimates an expenditure of £54,933 upon a new 
line extending to the Roath branch of the 'i'aff Vale Company. 
It also seeks reciprocal running powers with the Taff Vale 
Company over the completed line, powers being taken to enter 
into working agreements and appoint Joint Committees. 

Some important harbour works are contemplated at Great 
Yarmouth, where it is proposed to alter the constitution of 
the Great Yarmouth Port and Haven Commissioners, and in 
connection with the acquisition of the Corporation fish wharf 
to construct a dock or tidal basin on the South Denes, 
1600ft. long, running north to south, and 400ft. wide, east to 
west, the estimated cost being £122,604. The Chiswick 
Council seek powers to construct a new river wall and new 
wharves. The latter are to be on the sites of the present 
free wharves at Chiswick Mall and Kew Doek. The river 
wall and embankment will extend from Maynard’s boathouse 
to Indian Queen Dock, and the total expenditure on these 
works is put at about £50,000. Some £99,000 are to be 
expended by the Manchester Ship Canal Company upon a 
new pier or jetty near the canal entrance to Eastham in 
Chester, and a junction railway in Eccles. Owing to the 
increasing draught of the vessels now using Southampton as 
a port of call the Harbour Board finds it necessary to deepen 
and widen the channels and approaches, and additional bor- 
rowings of £200,000 in this connection are asked for. It is 
also asked that vessels drawing more than 30ft. of water 
shall be liable toa tonnage due of 4d. per net register ton- 
nage for each foot or fraction of a foot exceeding this draught, 
in addition to the dues already chargeable up to 30ft. In a 
short Bill an extension of the time for the completion of the 
Dover graving docks works authorised in 1908, for three 
years from 1913, is sought. Some important works are to 
take place upon the pier at Rhos-on-Sea, which is to be 
widened on both sides and also lengthened, at an estimated 
cost of £19,976, the improvements including a marine bath. 
The Bristol Corporation have found the expenditure upon 
the King Edward Dock to have exceeded the original 
estimates by £46,000, and they ask that certain monies which 
they have in hand should be applied in meeting this excess. 

Included in the twelve Provisional Orders which have been 
deposited under the Private Legislation Procedure (Scotland) 
Act are four relating to important harbour and dock works. 
At Inverness a new body of trustees is to be constituted and a 
number of new works carried out, the estimates for which 
amount to £28,808, and the borrowing powers £30,000. 
The new works include a harbour, breakwater, deepening 
part of the estuary of the river Ness, the construction of a 
gangway on the east side of the harbour, and deepening the 
present entrance and fairway of the harbour. Very im- 
portant works are to be undertaken by the Clyde Navigation 





Trustees, consisting of a new tidal dock on the south of the 
Clyde, 32 acres in extent, a new graving dock, cross-ferry 
access on the north and south sides of the river near 
Renf ew, and a quay or wharf at the corner of the existing 
quay wall of Renfrew Harbour. These works are estimated 
to cost £850,000, but, in addition, powers to borrow 
£1,200,000 are sought in the same Bill. In ashort Bill the 
constitution of the Dundee Harbour Trustees is rearranged, 
to consist of twenty-four instead of thirty-one members as at 
present; and in another measure an additional £100,000 
borrowing powers are sought in connection with Dundee 
Harbour and Tay ferries, the latter being transferred to the 
new Harbour Board. 








THE COMET STEAMBOAT AND HENRY BELL. 


THE approaching centenary of the building and launch of 
the pioneer passenger steamboat Comet on the Clyde is likely 
to be celebrated in a number of ways, more or less fittingly, 
and it is of interest to learn that a movement is afoot to 
commemorate the enterprise and ingenuity of the projector 
of the little vessel which pioneered the successful introduction 
of steam navigation in Europe by marking the site of Henry 
Bell’s birthplace at Torphichen Mill, near Linlithgow. The 
evolution of the steamship and of steam navigation is 
a matter which in itself constitutes a memorial, con-, 
stantly present and ever being magnified; but with several 
stone and lime memorials existing at various places on the 
Clyde associated with his life and work, it seems strange that 
there is nothing as yet to mark the place of Bell’s birth. 

In this it is now felt the appreciation of his native county 
shows but poorly. As there still exists the remnants of the 
mill and miller’s house at Torphichen in which Henry Bell 
was born in 1766—only consisting, however, of a ruined gable 
—it is proposed to put this into substantial repair, and to 
set into 1t a memorial tablet with appropriate inscription. 
There is an association with the old gable wall of Torphichen 
Mill which has not its counterparts anywhere; and the 
feeling is strongly felt, not only throughout Linlithgow- 
shire but in the Clyde district as well, which will probably 
be supported in many remote parts where the results of Bell’s 
enterprise are appreciated, that the approaching centenary of 
the building and launch of the Comet on the Clyde con- 
stitutes the occasion when this idea of birthplace commemora- 
tion should reach consummation. 

The project, although a good, is a modest one; and it is 
not so much a monument that the committee wish to raise 
as to preserve all that the stress of weather and time have 
left of the mill and homestead where Henry Beil first saw the 
light of day. An estimate of the cost of the necessary repairs, 
&c., has been prepared by a responsible architect ; and should 
the scheme fructify, the work will be fittingly supervised. 
Professor Hudson Beare, of Heriot Watt College, Edinburgh, 
the author of the articles dealing with Henry Bell’s life and 
work in ‘‘ The Encyclopedia Britannica,’’ has undertaken to 
prepare a fitting inscription ; and others intimately connected 
with engineering and shipbuilding, both in the East and 
West of Scotland, are closely interesting themselves in the 
scheme. Lord Rosebery has already subscribed, as has also 
the Marquis of Linlithgow. The provosts of the several 
burghs in the county of Linlithgow, have charge of sub- 
scription lists, as have also the President and the Secretary 
of the Institution of Engineers and Shipbuilders, Glasgow. 
Mr. J. Wilson Dougal, B.Sc., Linlithgow Bridge, is hon. | 
secretary of the committee, and the treasurer of the fund is 
Mr. Jame; Russell, town clerk, Linlithgow. 











We Hear THAT THE ADMIRALTY has given directions for the 
battleship Camperdown and the cruisers 'I'ribune, Retribution, and 
Pique to be placed in the sale list. None of the four ships has 
tluown the Union Jack for some years. The Camperdown has been 
stationed at Harwich for duties in connection with the third sub- 
marine flotilla, the boats having moored alongside of her. It was 
the Camperdown, it will be remembered, which was in collision 
with the Victoria seventeen years ago last June off Tripoli, when 
the Victoria sank with the loss of Admiral Tryon and 370 officers 
and men. The Tribune, Retribution, and Pique were built under 
the Naval Defence Act. 

THE SaniTARY INSPECTORS’ ASSOCIATION.—A meeting of the 
Sanitary Inspectors’ Association was held in Carpenters’ Hall, 
London-wall, on Saturday last, the 7th inst, when Mr. Sidney 
Sharpe read a papor on “‘ The Amalgaline System of Plumbing.” 
The lecturer claimed that with one exception this system com- 
plied with ali the by-laws in force, while the work when finished 
had a better appearance than that now in vogue, and could be 
executed at a considerable reduction in cost. At the conclusion of 
the paper some pipes joined by this method were subjected to 
hydraulic and torsion tests, which proved that the joint was dis- 
tinctly stronger than the other portion of the pipe. 


THE INSTITUTION OF CIVIL ENGINEERS : STUDENTS’ MEETINGS.— 
At the students’ meeting held at the Institution on Friday, the 
6th January, at 8 p.m. Capt. H. Riall Sankey, R.E., M. Inst. C.E., 
in the chair, Mr. G. E. Davidson, student, read a paper entitled 
‘The Measurement of Boiler Deformations.” The author described 
a novel and ingenious method of ascertaining the deformation and 
corresponding stress by means of a mirror attached to the point 
on the shell to be examined and a telescope sighted on to the mirror, 
the reflected reading of a graduated scale being observed and the 
angular deflection thereby ascertained. In the discussion which 
followed Messrs A. G. Mead, J. Russel, J. R. d’O, Lees and G. 
Lovegrove took part. 

REINFORCED CONCRETE BRIDGE AT BLACKBURN.—A successful 
test was carried out on the 22nd December on a new reinforced 
concrete bridge over the Leeds and Liverpool Canal at Blackburn. 
The new structure was erected to replace an existing arch. Both 
the width of the roadway and the span of the bridge were greatly 
increased, in order to afford additional facilities to both the road 
and canal traffic. The span is now 40ft., and the width of the 
roadway 37ft. between parapets. Owing to the situation of the 
bridge, exceptionally heavy loads had to be provided for, and the 
test consisted of a moving load of not less than 65 tons. The test 


‘was made with a 14-ton traction engine drawing an 18-ton four- 


wheel bogie (No. 1) and a 15-ton engine drawing a 32-ton four- 
wheel bogie (No. 2). The test was first.made by passing No. 1 
engine and bogie over the bridge, the load being 32 tons. Bogie 
No. L was then left on the bridge, and engine and bogie No. 2% 
were passed over alongside it, the total load being 65 tons, .as 
stated, We are informed that in neither case was there the 
slightest measurable deflection, and that the vibration during .the 
passage of these heavy loads was practically imperceptible. This 
bridge was designed by the Patent Indented Steel Bar Company, 
Limited, and was constructed under its supervision by F. Mitchell 
and Sons, contractors, Manchester, indented bars being used in 
the reinforcement throughout. ‘The rise in the bridge is slight, 
only 1ft. on a span of 40ft., owing to the necessity of avoiding 
interference with the road gradient, 
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OBITUARY. 


SIR JOHN AIRD. 


WE have to record with great regret the death of Sir 
John Aird, which took place on Friday evening last at 
Wilton Park, Beaconsfield. In him we have lost a distin- 
guished man, a contractor of world-wide fame, and a 


striking personality. Few men have during their lives 
exhibited continuously such transcendent energy; few 


have accomplished more than did Sir John Aird. More- 


ever, few men have been better known or better liked. | 


It is not an exaggeration to say that the name of Aird is 
known to every engineer and to hosts of others besides; 
and it may also be said that they who loved and respected 
him most were those who knew him best—and this, in 
spite of the fact that he got the largest possible amount 
of work out of those he employed. He was a man of a 
type we can ill afford to lose. It was said of him that he 
thought in millions; so perhaps he did, but before the 
thought was matured he had himself been through all the 
hundreds of thousands of details which go to make up a 
million. Herein, of course, is largely the cause of his 
success in life, but it is doubtful if he would have gone so 
far armed only with capacity for detail had it not been 


these undertakings of a gigantic character, and carried 
out in a manner worthy of the highest praise, but the 
contracts, which were collectively of the value of some 
£5,000,000, were undertaken on the basis of no payment 
being made until the work was completed, and it was 
even then to be spread over some thirty-six years. There 
is no need here to enlarge upon the magnitude of these 
schemes, nor on the manner in which they were executed 
by the contractors. They are both well recognised. We 
cannot help, however, sounding a note of admiration for 
a man who could undertake such responsible and anxious 
works with no remuneration till they were finished. 

The construction of the Asstian Dam was begun in 1898 
and completed in 1902. Its cost approached two and 
a-half millions sterling. Its total length is 1950 m. on 
one straight line, and its maximum height is 36 m.- say, 
118ft. Its width at the bottom is 29 m. and at the top 
7m. Itis an unsubmergible dam pierced by 140 under- 
sluices of 14 sq. m. each and 40 upper sluices of 7 sq. m. 
each. The total area of opening is 1960 sq. m. for the 








former and 280 sq. m. for the latter, or a total of 2240 sq. 
m. in all. The under sluices-are each 2 m. wide and 7 1m. | 






two walls being separated by a space of a few inches, 
which space was afterwards to be grouted in with cement, 
the whole then forming a solid wall of masonry and cement, 

Another work in which Sir John was interested as a 
contractor was the sea walls of the Hodbarrow Mines at 
Millom, near Barrow-in-Furness. These, although of 
much less general importance than the barrages on the 
Nile, are nevertheless works of considerable engineering 
importance. There are two sea walls, the first being 
erected in 1890 and the second begun some ten years 
later. They became necessary in order that certain 
hematite ore deposits which lay under the sea might be 
worked with more economy and safety. The second wall 
was the larger of the two. It was 6870ft. long, had an 
extreme height of 40ft., and an extreme width at the base 
of 210ft. It is protected on the seaward side by an outer 
covering of concrete blocks, weighing 25 tons each, 
deposited pell mell. Inside these was a bank of lime. 
stone lumps weighing from 8 to 15 tons each. Then 
came the water-tighting of clay, puddle and sheet piling, 
and inside this again a protecting embankment of slav. 
The area reclaimed is about 170 acres, and the under. 





high, and the upper sluices 2 m. wide and 34 m. high. 
The piers between the upper sluices are 5 m. wide and 
the sluices are divided into bays of ten, there being an 
| abutment pier 10 m. wide separating each bay. The 





| taking cost about half a million sterling. 
We make no apology for having gone thus deeply 
into the details of some of Sir John’s works. We have 
| given them as examples of the class of undertakings of 


that in addition he was gifted with marvellous energy | dam was constructed across the head of the Assiian | which he assumed the responsibility, and which he 


and a well nigh incredible aptitude for work. 


No doubt he inherited from his father many of the | 
John Aird the elder | original high water level was 22 m. above this zero, and | attentioneventothesmallest detail. Itis said, for instance, 


attributes of character he possessed. 


| cataract and has a roadway along its top, which is at a 
level of 25 m. above the zero of the Assiian gauge. The 


| brought to a successful termination. In all the contracts 
| in which he was engaged he himself paid the minutes 


was a native of Ross-shire, a stonemason, who came to with this level the length of the reservoir was 230 kiloms. | that he had calculated to within a very small fraction exact}, 


London early in the nineteenth cen- 
tury and worked, for a time at all 
events, as a journeyman in the 
East End. Thrifty, however, as 
are all his race, he managed to save 
money and eventually started on 
his own account in a small way. 


what the Asstan Dam would cost 
to build and almost to a bag how 
much cement would be used. 
When the geographical position 
of the dam, the means of trans- 
port then at his disposal, and the 
fact that all the plant and a very 





Young John Aird was born in 
December, 1833, and probably by 
the time he was old enough to join 
his father in work the latter had a 
fairly large and well-established 
business. At any rate he obtained 
the contract for constructing water- 
works for Berlin, and was entrusted 
with the construction in Hyde Park 
of Paxton’s Crystal Palace for the 
great Exhibition of 1851. At this 
time young Aird was about eighteen 
years old, and he was of consider- 
able assistance to his father in the 
carrying out of the work, though he 
had much more to do with the 
pulling down of the building and 
with its re-erection on its present 
site at Sydenham a short time 
afterwards. 

This, however, was very far from 
being the only work in which 
father and son were associated. 
There were numbers of others, but 
we shall only be able to mention a 
few of them. Among the most 
important was certainly the London 
inain drainage scheme of Sir Joseph 
Bazalgette, which, after being 
under construction for many years, 
was finally opened in 1865 by the 
Prince of Wales. There were also 
water, gas, and other works in 
various parts of the world, notably 
in Altona, Amsterdam, Bahia, 
Caleutta, Cagliari, Copenhagen, 
Moscow, Para, and Simla. In 
some of these the Airds were asso- 
ciated with other firms, notably 
with Messrs. Brassey and Wythes, 
with Messrs. Peto and Betts, and 
with Lucas Brothers. With the 
latter Sir John formed a separate 
company—Lucas and Aird—after- 
wards John Aird and Co. 

In this country the name 
of Aird is probably most inti- 
mately connected with water 
supply undertakings and with 
railway work, though it should not be forgotten that 
the firm constructed a number of gasworks, possibly the 
most important of which were the Beckton works of the 
Gas Light and Coke Company. Nor must we omit to 
mention the numerous docks and harbour works in different 
parts of the world, the construction of which was carried 
out by them. Among these spring first to the mind the 
Royal Albert Docks, the East and West India Dock 
extensions, and the docks at Avonmouth, Hull, South- 
ampton and Singapore. The number of railways which 
Sir John either constructed in their entirety, or in the 
building of which he had some share, is very large, and 
we cannot attempt even to give a list of all of them. 
Some of them are the following:—The St. John’s Wood 
Railway, the Hull and Barnsley Railway, the various 
extensions of the District Railway, including that to 
Hammersmith, the West Highland Railway, the Ketter- 
ing and Manton line, and that between Nottingham and 
Melton Mowbray. The firm of Aird were also the con- 
tractors for the Suakin- Berber Railway. He was 
intimately connected with various waterworks under- 
takings, having constructed many reservoirs, some of 
these being for the old Metropolitan Water Companies and 
latterly for the Water Board, and the huge reservoirs at 
Staines, with the conduits to and from them. 

There is but little doubt, however, that, nots ithstand- 
ing the vast amount of other important works with which 
Sir John had to do, his name will be best remembered by 
the Asstian Dam and the Assiut and Esneh barrages— 








particularly by the first named. Not only were each of 





SIR JOHN AIRD 


large amount of the necessary labour 
—and some 20,000 men were at 
times employed—had to be im- 
ported are considered, the magni- 
tude of this preliminary achieve- 
ment alone will be appreciated. 
The mind of the man is also 
indicated by the fact that so certain 
was he that success would follow 
closely upon these huge irrigation 
works that he was willing to risk 
the money spent upon their con- 
struction and to look to the future 
for repayment. 

So much then for Sir John Aird 
as a business man—industrious, 
hard-working, a stickler for detail, 
a man of giant will power and of 
consummate energy; in every sense 
a strong man. What can be said 
of him in those hours when his 
professional duties were for the 
time laid aside? Nothing but 
good! Apart from business alto- 
gether, he was among the hardest 
of workers. He represented 
North Paddington in Parliament 
for nine years, and, though never 
in a Ministry, his influence was 
undoubtedly largely felt. He 
served two consecutive years as 
Mayor of Paddington, being the 
first to be chosen when that 
district became a Metropolitan 
Borough. He was made an Asso- 
ciate of the Institution of Civil 
Engineers as far back as Decem- 
ber, 1859, and for some time served 
on the Council in that capacity. 
He was made a member of the 
Iron and Steel Institute in 1887. 
He was a member of the Royal 
Commission on the Depression of 
Trade in 1886. In 1901 he was 
created baronet. An _ obituary 
notice of Sir John Aird would be 
incomplete with no mention of the 
fact that he was a generous patron 
of the Arts. He had an extensive 





—between 143 and 144 miles. The storage capacity was | collection of paintings, a large number being by living 
1,165,000,000 cubic metres. Each 1000 m. of water stored | artists. For many of these it is reported that he gave 
is enough to irrigate half an acre of cotton throughout | prices far in excess of their real value. 


the summer. There is a navigation channel 1600 m. 
long, which is provided with locks 75 m. long and 9.5 m. | 
wide for the passage of craft. As showing the immense | 
size of the work, we may say that it entailed 775,000 cubic | 
metres of excavation, 496,000 cubic metres of masonry, 
7000 cubic metres of brickwork, 41,400 cubic metres of | 
ashlar, and 530 sluice gates. 
The Assiut Barrage, which is 350 miles below Assiian | 
and 250 miles above Cairo, has a total length of rather | 
more than half amile. It includes 111 arched openings of | 
16ft. 4in. span, capable of being closed by steel sluice gates 
16ft. in height. By its means an additional 300,000 acres 
were brought underirrigation. The Esneh Barrage, which 
was undertaken ata considerably later date, comes between 
the two preceding works and is about 100 miles north of 
Assian. Itis 2868ft. long and there are in it 120 openings 
16ft. wide. Its construction necessitated 1,200,000 cubic 
yards of excavation, 550,000 cubic yards of temporary earth- | 
work sudds, 42,000 cubic yards of concrete in floor, 80,000 | 
cubic yards of sandstone rubble in piers and superstructure, | 
400,000 cubic yards of ashlar in piers and superstructure ; | 
4800 cubic yards of concrete in arches, and 3950 tons of cast | 
iron piling. Sir John Aird also undertook the raising of the | 
water level in the Asstian reservoir by 6 m., thus bringing up | 
the storage to 2,000,000,000 cubic metres of water. The | 
work consisted in the building of a wall 5 mm. thick across 








AWARDS AT THE BUENOS AIRES EXHIBITION. 


AS there appears to be some misapprebension as to the 
relative values of the various awards made at the recent 
Railway and Land Transport Exhibition at Buenos Aires, 
we are asked to state that the order of these awards is as 
follows :— 





(1) Grand Prix. 

(2) Diploma of Honour. 
(3) Gold Medal. 

(4) Silver Medal. 

(5) Bronze Medal. 

(6) Honourable Mention. 


As a total there were 920 awards of all classes, this total 
being made up as follows :—Grand Prix, 392; Diploma of 
Honour, 154; Gold Medals, 246; Silver Medals, 87 ; Bronze 
Medals, 23; and Honourable Mention, 18. 

Of the whole number Great Britain secured 222, made up 
as follows:—Grand Prix, 82; Diplomas of Honour, 12; 
Gold Medals, 75; Silver Medals, 39; Bronze Medals, 12 ; 
and Honourable Mention, 2. 

Of the remainder Germany obtained 171; Italy, 155; 
France, 122; the United States, 72; Austria, 72; Belgium, 


the whole length of the down-stream face of the dam, the | 45; the Argentine Republic, 87; and other nationalities, 31. 
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FEED-WATER HEATING AND SUPERHEATING | forward to a main heater situated on the right-hand side of | per indicated horse-power with a low degree of superheat. 


ON THE EGYPTIAN STATE RAILWAYS. 


IN reporting the discussion on Mr. George Hughes’ paper, 
‘* Compounding and Superheating in Horwich Locomotives,’’ 
read before the Institution of Mechanical Engineers on 


March 17th, 1910—see THE ENGINEER for March 25th and | 
April 22nd—we stated that Mr P. J. Cowan had referred to | 


a system of combined feed-water heating and superheating | b I L 
| 82 tubes, 7ft. in length, in the heater. Leaving this heater, 


which had been developed by Mr. F. H. Trevithick on the 
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Fig. 1—PLAN OF FEED-WATER HEATING AND SUPERHEATING ARRANGEMENTS 


Egyptian State Railways. In the ‘‘ Proceedings’’ of the 
Institution, as now published, we find that Mr. Cowan has 
amplified his remarks made at the time of the meeting, and 
has reproduced drawings and given a brief account of the 
system. Through the courtesy of the Council of the Institu- 
tion we are enabled to place these before our readers. 

The arrangement, as fitted to certain existing engines, 
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Fig. 2 
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without any alteration being made in the smoke-box, is 
shown in the accompanying engravings. |A Worthington 
pump is fitted on the right-hand running board, and tukes the 
place of one of the injectors. On the suction side of this 
pump, and using the exhaust steam therefrom, is a 
small feed-water heater, containing thirty-seven tubes, 
2ft. Gin. in length, and having an external diameter of gin. 
From the pump the water, now slightly warm, is passed 
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| the smoke-box. This heater is supplied with steam from the | 


exhaust of the cylinders, a portion only of such steam 
passing through it, the rest going up the blast pipe. Enter- 
ing the heater at the back end, the water passes forward on 
one side of a baffle plate, then, turning, flows backwards, 
while the exhaust steam, entering at the forward end, is 
conducted through gin. external diameter tubes, and the 
resulting condensed water is led off by drains. There are 


the feed-water is carried 
across to an exactly 
similar heater situated 
on the opposite side of 
the smoke-box. From 
this it is led upwards 
to the clack-box on the 
boiler side. There is 
thus provided for the 
feed - water a heating 
surface of 164 square 
feet, made up of 9 in 
the pump heater and 
77 5 in each of the main 
exhaust heaters. 

The superheater con- 
sists. of a drum, 2ft. 





weer: 4tin. in length and 
2ft. Qin. in external 
diameter. This drum 


contains 792 tubes, gin. 
in external diameter, 
and is suspended near 
the top of the smoke-box 
in front of the chimney 
opening. There are 283 
square feet of surface 
exposed to the action 
of the hot gases in this 
superheater, and it is 
stated that the size of 
the tubes employed has 
a very important effect 
on its efficiency. Steam 
entering the heater be- 
fore passing to the 
cylinders is compelled 
to take a certain definite 
path through the drum, 
five baffles being suitably arranged for this purpose. ll 
the flue gases are led through the tubes of the super- 
heater. To achieve this the blast pipe is carried up a 
little farther than usual, and inclosed in a hood extending 
from the chimney base to the drum at its lower edge. The 
exhaust is thus ejected into what is practically a separate 
chamber, so that the only path afforded for the outlet of the 
hot gases is forward from the boiler flues, then back through 
the tubes of the heater and tp the chimney. Wire netting 
is arranged beneath the steam drier, and serves to catch all 
but the finest dust. Such dust as does pass through this 
netting gives no trouble, it is added, in the superheater, as 
the tubes therein are self-clearing. 

The engines fitted by Mr. Trevithick with this system of 
combined feed-water heating and moderate superheating 
have 18in. by 24in. cylinders, 6ft. 3in. driving wheels, and 
carry a boiler pressure of 1601b. per square inch. The super- 
heat attained is about 80 deg. Fah. 

In connection with this apparatus it is interesting to recall 
what Mr. Cowan said at the discussion in speaking of the 
relative economy of high-degree and low-degree systems of 
superheating. If we represent by A D, Fig. 2, the number 
of British thermal units used per indicated horse-power with 
a high-degree system, then E H will represent the number 
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While E H is greater than A D, Mr. Cowan pointed out, it 
is to be remembered that with a high-degree system coal is 
specially burned to produce all the units represented by A D, 
but that with a low-degree system the amount of heat pro- 
duced in the superheater is clear gain, as it is derived from 
waste heat without an increase in the coal consumption. If 
we suppose that in the high-degree system A B is the 
amount of heat produced in the boiler and B D the amount 
of heat produced in the superheater per indicated horse- 
power, then A B may be taken, ona different scale, as repre- 
senting the amount of coal consumed in the boiler, and BC 
the amount of coal consumed in the superheater. BC is 
not equal to B D, because the specific heat of steam is less 
than that of water. On the other hand, with a moderate 
degree of superheating, if G H is the amount of heat pro- 
duced in the superheater, E G will represent the coal con- 
sumed in the boiler, since G H is entirely produced by waste 
heat. The coal economy is thus so far in favour of the high- 
degree system, but, if a feed-water heater be added, another 
gain is introduced in favour of the low-degree system, and a 
length E F is taken from the other end of the diagram. The 
relative coal consumptions are thus measured by A C and 
F G, and there appears to be no reason why the low-degree 
system, combined with a feed-water heater, should not be 
made to compare favourably with a high-degree system, as 
far as the relative economy of coal consumption is concerned. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
corres; ents. ) 





THE REFORMATION OF BOILER ENGINEERING. | 


Srr,—Your leading article in this week’s number on the above 
subject proves to me that you have at last begun to appreciate the 
advantages of the adoption of high gas speeds in steam boilers. 
You have, however, thrown in so many adverse criticisms and 
marks of ridicule as to make it plain that you regard the possibility 
of the successful application of the principle in practice with every 
reserve. 

You take up your usual standpoint—that, viz., of the prac- 
titioner whose ‘‘ mechanical instinct” places him above any 
need for theory; one on whom the effect of a mathematica! 
expression is to make his ‘‘hair stand on end”; one who says, in 
effect, ‘‘if this is good I know ali about it, and if it is new I don’t 
want it’; and one who believes that nothing can be known which 
has not been found out by trial and error. Now, it seems certain 
that you would not be constantly writing in this strain, as you are, 
were there not a large class of engineers in existence who peruse 
such matter with approval. I hope and believe that this class of 
your readers isa diminishing one, and I will, with your permis- 
sion, herein try to show why this should be so. 

I will oppose to you, in your theory-reviling mood, and such of 
your readers as approve that mood, whom I will venture to call the 
‘*Old Guard,” a class of men who are not only practitioners well 
versed in the art of engineering, but have also been laborious students 
of its science, and who have tried to apply a reasonably extensive 
study of mathematical physics to the solution of its problems. 
These I will call the ‘‘ pioneers !” 

I confess that when reading such of your articles as have been 
directed against theory, I have often been annoyed and humiliated 
by the thought that one of our leading British engineering jour- 
nals could appear to be so far below the level of its German or 
French contemporaries in scientific spiritand theoretical erudition. 

Thirty years ago when a few simple formule covered all that 
was required by, or even perhaps was available to, the mechanical 
engineer, and when the practice of his art was such that the 
British engineer led the world, the standard in your columns was 
well abreast of that of foreign journals. Things have changed, 
however, now very much in this respect ; and taking upon myself 
the thankless part of a candid friend, I would venture to ask you, 
Sir, to review your position, and look to your laurels. How do 
you think you compare with the Zeitschrift des Veveines Deutscher 
Ingeniewre? Are you fully aware of the enormous volume of 
research work in mechanical engineering which pours out month 
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by month from the German technical schools? Do you appreciate 
its great value and its full significance as regards inter- 
national engineering competition? Every process and every 
mechanical detail is being subjected by these highly trained 
men to the closest experimental and theoretical scrutiny. 
What is the result? Why, even the ‘Old Guard” is becoming 
uneasy! They have to work under foreign licences and employ 
foreign juniors to perfect their designs. They no doubt consider 
themselves very shrewd in only taking up the making of anything 
new after the foreigner has spent all the money on experiments ; 
but they have still a feeling that they no longer lead the 
exgineering world, however much they may the manufacturing : 
and the margin of profit gets strangely less and less. This cannot 
go on for long. 

I would ask you, Sir, in all seriousness, as one of | 
most favoured contributors, whether it would not be better 
advised in you to use your great authority with the ‘‘ Old Guard,” to 
make them cultivate receptivity more and drop the mask of apathy 
or phlegm which largely conceals great ignorance of the higher 
work going on either here or abroad, rather than to write leaders 
which, by ridiculing any project based on carefully reasoned theory, 
tend to discourage all initiative. The faculty for invention or 
improvement, which depends on the union of memory and imagina- 
tion controlled by a refined theory, is liable to become atrophied by 
disuse if we content ourselves only with manufacturing! Instead 
of continuing a nation of pioneers, we are, I fear, in danger of 
becoming mere machinemen. 

One of the most frequent contentions in THE ENGINEER is that 
theory has never made any advance or improvement in mechanical 
engineering. I donot propose to argue this point at present; but it 
does seem to be very inconsistent, to say the least, with the 
hospitality given in your columns to abstruse mathematical 
discussions such as those of Sir George Greenhill ! Even admitting, 
for the moment, the truth of the above contention for England, 
where the pursuit of theory is so much looked down upon—by the 
**Old Guard ”—there can be no doubt of the strides effected in 
Germany in recent times by the application of a high theory to 
practical problems. On the lowest terms, and relegating to theoreti- 
cai work only the inferior rdle of post-discovery usefulness, are you 
wise in always trying to hold it up to ridicule? Do you intend 
always to try and oppose the advance of the pioneers ? 

Take asan example your current remarks about the Stefan-Boltz- 
mann law of radiation, and the statement that ‘‘the laws of the 
radiation of hot gases are just now in the melting pot.” The object 
of this is to deride the idea that any guidance can be obtained in 
furnace design from this law ; and that, in general, norational design 
of a steam boiler is possible, a practically useful type being only 
obtainable from the pigeon-holes of the ‘‘ Old Guard.” 

Now, in reference to this, I know from a prolonged and laborious 
examination of all the careful boiler trials of the last sixty years 
that the Stefan-Boltzmann law, when used as indicated in my 
paper, will give a very good approximation to the amount of steam 
generated from the fire-box or furnace of a steam boiler by direct 
radiation. This may be calculated to make the hair of the ‘‘ Old 
Guard ” stand on end ; but it is surely better to have a guiding 
formula giving results within 10 per cent. or so of the truth—even 
though the uncertain 10 per cent. be ‘‘in the melting pot ”"—than 
to be content with such futile gropings as those contained in your 
articles of some little time ago on this subject! You asked, if 
my memory serves me rightly, *‘What becomes of the radiant 
heat in the furnace?” The mere putting of such a question 
seems to me to rule you out of court as a competent judge of 
boiler engineering problems. 

Again, the fact of my proposing to use tubes of considerably less 
diameter than that usually employed by the ‘‘ Old Guard ” excites 
your derision. Admittedly, so longas they (the ‘‘ Old Guard”) are 
content to depend on gravity—i.e., fortuitous—water circulation 
in steam boilers, a tolerably large bore of tube must be adhered 
to. The head available for circulation is so small that care 
must be taken to keep the ratio of length to diameter of the 
tube at a small value, so as to reduce hydraulic resistance. 
Since the time, however, when Stanton proved that the cooling 
effect of water on a hot metal surface is directly proportional to 
the speed, it has become clear that to prevent the burning of 
an intensely heated tube the circulation within it must be rapid ; 
in other words, the feed must be forced at high speed through 
tubes of small bore. 

As the ‘‘Old Guard ” have no data in their lockers about tubes, 
however intensely heated, which are at the same time subjected to 
forced feeding at high speed, they are incompetent to decide the 
issue without trial, and their mechanical instinct consequently leads 
them astray. 

Far be it from me to belittle the fortunate engineer whose 
experience has covered so large a field and whose powers of 
memory and deduction are so great as to lead him in almost any 
given case to the correct decision. But I hold that even such a 
man would be the better engineer were he able to call to his assist- 
ance when required the aid of mathematical reasoning, however 
complicated, which should enable him to predict the consequences 
of a given variation in practice, or help him to determine the limits 
within which a successful result is possible. 

The only way in which improvement in a machine or process is 
to be hoped for lies in a thorough understanding of the natural 
laws that regulate its operation These laws can only be deter- 
mined by intelligent experiment and expressed and understood by 
the use of mathematics. Whoever, therefore, writes in disparage- 
ment of the application of scientific principles to mechanical engi- 
neering practice contributes to the lowering of the standing of 
those who practise that art; and only those who, in addition to 
practical experience, can study a complicated problem by the help 
of mathematics can, in the words of Rankine, ‘rise to the dignity 
of a Sage.” JouN T. NICOLSON, 

Manchester, January 2nd. 


[We deal with Dr. Nicolson’s letter in a leader.—Ep. THE E.] 


your 





DANGEROUS BOILERS ON THE RIVER THAMES. 


Sir,—I quote a passage from yesterday’s Duily Telegraph 
which may be of interest, as it astonishes me to think that a mem- 
ber of the Conservancy can show such want of knowledge in 
connection with the subject of boilers. 

‘**Complaint has been made to the Thames Conservancy Board 
that steam launches are navigated on the river, season after season, 
without their boilers being examined. This matter was dealt with 
by the Conservators. yesterday, when Mr. Tough said there was no 
necessity for the Buard to warn owners of steam launches to 
perform what they knew was a public duty. Boilers were insured, 
and that insurance carried with it inspection, and there was no 
necessity to warn people of their public duties The recommenda- 
tion that a circular letter be addressed to owners, containing the 
warning, and urging upon them the desirability of having boilers 
examined and tested, was carried.” 

I might mention that for four or five years past I have been urging 
the Thames Conservancy, seeing that they were energetic enough 
to protect the public against petrol motor boats, to make new 
regulations for the safety of steam boilers on steam launches, and, 
in view of exposing this danger, I wrote to the owner of a private 
steam launch that was being run in my neighbourhood, pointing 
out to him that probably he was not aware that the small locomo- 
tive boiler on his launch was upwards of twelve or fourteen years 
old, and that for upwards of six or seven years past the boiler had 
never been taken out of the boat, tested, or much less examined 
by a competent person, and that I was pretty confident that the 
boiler was in a dangerous condition. 

This launch, like many others on the Thames, had for years 
been driven by either a gardener or a boatman or other man 
equally ignorant of the management of steam boilers, and that to 
my certain knowledge the boiler had been short of water on one 





occasion due to a defective water gauge. The boiler was eventually 
taken out and brought to me for examination. 

On examining the boiler, I found the heads of fourteen rivets on 
the inside at the bottom of the fire-box had gone, and the 
majority of the remainder of the rivets were so badly wasted and 
corroded that when struck with a hammer the heads flew off. 
After considerable difficulty the lin. plugs in connection 
with the water space round the fire-box were removed, 
when it was found that the greater part of the water space, 
as far as could be ascertained, in parts was furred up solid with 
lime, apparently to a depth of 6in. or 7in.; there was outside 
indication of this by the paint on the outside plates being 
blistered off, showing that the lower part of the fire-box had 
been overheated due to the water space being choked with lime 
deposit. The ends of the brass tubes were so perished that these 
could be picked to pieces with an ordinary pair of pliers The 
smoke-box for more than half its cireumference had apparently 
wasted completely away, and this had been repaired by wrapping 
a piece of 20-gauge sheet iron round the outside of the remainder 
to prevent the ashes falling into the bottom of the boat. The 
barrel of the boiler had been tapped, and a jin. gas tee screwed 
into same, connected to same by means of a nipple, one end of the 
tee going to a pressure gauge and the other to a blast pipe, which 
was in regular use in order to maintain sufficient draught— 
the internal bore of this pipe was reduced by fur to about 
half its original bore, the effect being that when the blast 
cock was turned on the pressure gauge would show a false read- 
ing. The safety valve of the boiler was such as would allow the 
driver to adjust the safety valve to suit his own liking. The fire- 
box and tube plates were practically worn out. The thickness of 
the stays in connection with the crown of the fire-box were 
considerably reduced by corrosion. The interior of the boiler, so 
far as could be ascertained by the very small hard hole, showed 
that the tubes and plates were heavily coated with lime. 

No information could be obtained as to what the original working 
pressure of the boiler was, but sufficient to say that as the boat 
was driven up to a speed quite equal to that obtained in its earlier 
days, it is evident that the working pressure had not been 
materially reduced. 

Generally, the boiler was worn out and unfit to stand any useful 
pressure. 

I maintain that this is no isolated case, and that there are many 
boilers in a similar condition that are being run every season on 
the Thames, and I am confident that very few of the boilers that 
are now running on the Thames are insured. 

The absurdity of the existing Conservancy Regulations are 
these :—That a boat propietor is at liberty to hire out a steam 
launch without being under the restriction of the Board of Trade, 
so far as examination is concerned, so long as he does not let toa 
party consisting of more than twelve persons. That the law 
should allow a boat proprietor to risk the lives of twelve people. or 
under, whereas if he hires his vessel out for the purpose of carry- 
ing more than twelve passengers he then comes under the Board 
of Trade Regulations, seems incredible. The result is that there 
is a tendency for small men with no capital to buy at break-up 
prices worn-out private launches, with worn-out boilers, and, pro- 
vided they do not hire the boat out to more than twelve people, 
no one has any power to question them. There are dozens of 
such vessels constantly running on the Thames, the most dangerous 
feature being that these vessels are allowed to enter the crowded 
locks, the risk being greater, due to the likelihood of the steam 
pressure accumulating. 

My contention is that it is impossible to examine the interior of 
these small boilers, which are usually of the locomotive type ; a 
very great deal has therefore to be left to chance, and, therefore, 
it is the duty of the Conservancy to compel all owners of boilers, 
private or otherwise, to have their boilers at least tested to a 
hydraulic pressure annually, in addition to passing the inspection 
as to their general condition, more so on account of the large 
number of motor boats that are being used, which is causing the 
older steam vessels to come on the market at scrap iron prices. 

I know of two cases of private launches changing hands at £25 
and £9 respectively, which were bought for the purpose of hiring 
out, such vessels being capable of earning three to four guineas a 
day during the summer months, the proprietors of such vessels 
unfairly competing against the respectable firms who have to go to 
the expense of complying with the Board of Trade Regulations. 

This sort of thing will end sooner or later in a disaster, and | 
presume that until such disaster happens the Thames Conservancy 
will not move in the matter. None of the occupants who are 
frequently seen sitting under gaudy awnings, and surrounded by 
polished brass, rea!ise the shocking condition of the boiler they are 
sitting alongside of. 

Mr. Tough, whoever he may be, is apparently a very credulous 
gentleman, by his thinking that public duty will influence 
unscrupulous or ignorant people not to use dangerous boilers. 

I can produce a case where a private owner asked a respectable 
firm of engineers to retube an old multitubular boiler that bas 
been running for years on the Thames. The firm in question, 
although anxious to please their customer, replied that the boiler 
was worn out, and was unfit for retubing. The result is that, from 
inquiries I have made, the firm inform me that, in all probability, 
the work of retubing the worn-out boiler will eventually be carried 
out by some small unscrupulous competitor anxious to get the job, 
regardless of the uliimate safety of the boiler. 

I wish also to emphasise the fact that the majority of private 
launch owners know absolutely nothing about boilers, and year 
after year run these launches without taking the trouble to ascer- 
tain the condition of their boilers. In many cases the boats lie in 
the open all the winter with not even a cowl on the funnel, the 
result being that the tube plates are continually exposed to the 
action of the damp atmosphere, and, more often than not, bilge 
water accumulates, causing the fire-box to be standing in water. 

lt therefore follows that, notwithstanding the fact that the 
boilers are not actually in use for a great number of days in the 
year, that their deterioration is much more rapid, according to the 
conditions they are exposed to. 

In conclusion, I wish to say that the circular letter that it is pro- 

d to send to launch owners warning them will be useless, as 
the probability is that the private owner is only likely to seek the 
services of the local boat and launch proprietor to know whether 
his boiler is in a fit condition or not, and | maintain that these 
people are not competent to form an opinion as to the condition of 
a boiler, and that the only proper authority to deal with the case is 
the Board of Trade, but I firmly believe that it will eventually end 
in the stable door being shut after the horse is gone. 


Falmouth, December 14th, 1910 BARRETO, 





INDUSTRIAL UNIONISM AND ITS VARIANTS. 


S1r,—I have but few opinions or sentiments incommon with the 
majority of the readers of THE ENGINEER, and my purpose in this 
letter is rather to state a case than to express opinions. 

Most employers of organised labour must be conscious that some 
unaccustomed influences are at work—influences which are not 
determinable by surface indications—but are potent enough to 
produce a sharp and startling change in the processes of settling 
disputes. Formerly, the conventional preamble, ‘“‘The Executive 
of the Employers’ Federation on the one hand, and the representa- 
tives of the allied trades on the other hand, agree to recommend,” 
was regarded as equivalent toa settlement of any dispute. But 
during the last two or three years both parties have been faced with 
the unusual condition of workers flatly refusing to accept the con- 
clusions for which their officials have laboriously negociated, or 
that of openly flouting agreements which they have themselves 
solemnly endorsed. The revolt of the North-East Coast engineers, 
two years since, and their persistent hostility to their accredited 
representatives really inaugurated the ‘‘new unionism.” From 
then until now almost every considerable labour dispute has been 





characterised by similar elements. The recent coal strikes and the 
boilermakers’ lock-out are even clearer indications of the new trend. 
It is all attributable to the influence of what is called industria| 
unionism, or industrial syndicalism. A sketch of its origin and 
growth may therefore be of interest. 

About five years ago a convention was held in Chicago 
inangurate ‘‘ The Industrial Workers of the World.” The purpos. 
of the new organisation, if words have any meaning, was to destro, 
the old trade unions and to organise the workers of all industrics 
and all nations into one industrial association, irrespective of 
craft, creed, race, or colour. The use to which this modest and 
unambitions organisation was to be put was the general strike, or, 
as the chief priest of the new industrial cult expressed it, the 
‘*general lock-out of the capitalists.” The fantastic absurdity oj 
this programme was soon tnanifest to its apostles, and considerah) 
modifications and variants of the original propositions have bee), 
made in order to accommodate the faith to the slower and more 
prejudiced intelligencies of the British workman. ‘There are 
however, two active sects of industrial communists in existence i), 
this country—the Socialist Labour Party and the Industria! 
League. Their bers are all bers of the old trade unions 
and compensate for paucity of numerical strength by immoderat: 
activity. 

To the cryptic and subtle influences of these men the most of 
the anti-official revolt of the trade union rank and file is due 
The latest manifestation of this revolutionary force within th: 
unions is styled industrial syndicalism, and has just commenced 
its propaganda in several centres, under the leadership of Mr. 
Tom Mann, of the A.S.E. ‘‘Syndicalism” seems to be a faint 
reflex of the French unionism, or industry syndicates, centrally 
directed by the ‘‘ Confederation Générale du Travail.”” There is 
no open advocacy of sabotage. The main line of the teaching 
appears to be the inculcation of a stern repudiation of all agree 
ments with ‘‘the capitalists.” Their literature abounds with 
denunciations of collective bargaining, root and branch, and con 
stant incitements to strike—any when, anyhow. 

As both the French syndicalism and the American industria! 
unionism are evidently regarded as meat too strong for the 
Britisher, they are stewed down to terms more assimilable. 
Syndicalism in its native purity has been practically adopted by 
the Anarchist Communist groups on the Continent and here. 
While it repudiates all State authority and all political effort, it 
frankly adopts any form of sabotage or ‘‘direct action” that it 
may find convenient. Clearly this sort of thing is little likely to 
find congenial soil in the British unions, However wild und 
chimerical may be its objects and policy, there are few men with 
auy vestige of influence amongst us who would care to preach it 
openly. On the other hand, the American industrialism, though 
less savage in conception, is equally impossible in practice. Hence 
it is that all the doctrines of the new industrialism have been 
boiled down to suit the prejudices of our own workers. 

What it all amounts to now is that there must be a reor- 
ganisation of all labour forces ‘‘on the lines of industrial 
unionism " ; the craft line, which has been the strong distinguish- 
ing mark of Pritish trade unionism, must be effaced. While the 
great day of the general strike is being ‘‘scientitically prepared 
for,” the strike in any form must be stimulated, as ‘‘it is a 
great educational influence,” but, above all, coilective bargain- 
ing, as well as loyalty to appointed representatives, must be 
regarded as cowardice and treachery. Lest there should be a 
suspicion that this outline is at all exaggerated, I quote from 
the printed declarations of the leaders : — 

‘*No contracts, no agreements, no compacts with the capitalist 
class ; these are treason.”—William Heywood, of the American 
Industrial Workers of the World. 

** Tt (the new unionism) will refuse to enter into any long agree- 
ment with the masters, whether with lezal or State back nz or 
merely voluntarily, and because it will seize every chance of fight- 
ing for general betterment—zaining ground and never losing any. 
as We will lead them the devil of a dance, and show whether 
there is life and courage in the workers of the British Isles.” 
T. Mann, A.S.E., in the Jndustrial Syndicalist. 

‘*But the trade union official is not an open enemy, he is a 
traitor who ‘pushes the men to destruction,’ who stabs them in 
the back. By lying promises, by ‘conciliation courts,’ ‘ honour- 
able agreements,’ &c., he induces the men to trust themselves to 
the mercy of the employers and himself. By advising the working 
class to patch up their quarrels with their taskmasters, he blunts 
the fighting spirit of the proletariat. Workers, throw over your 
officials ; they have betrayed you again and again, throw over 
‘craft’ or trade unionism, which, instead of uniting you, leaves 
you divided against yourselves.”"—From an anonymous article in 
the official organ of industrial unionism. 

These are but specimen quotations which fairly typify the whole 
of the utterances of industrialist speakers and writers. This sort 
of stuff has been sedulously disseminated for the last four or five 
years, and has borne fruit according to its kind. More than one 
trade union officia] of considerable standing has espoused the new 
faith, and many scores of less known, but locally influential men, 
have helped it forward. 

It may be urged that all this suggests nothing but that a few 
crazy extremists have broken loose amongst the workers, and that 
the traditional good sense of the British proletarian will render 
such teaching of little avail. It is merely submitted that the 
developments of the last two or three years, embodying a marked 
change in the trade union movement and its accustomed methods, 
show that the influences outlined here have been the real factors 
of that change. F, H. Rose. 








GERMAN PATENTS AND THE STUMPF ENGINE, 

Sir,—I notice in the Zeitschrift of the 6th ult. reference in some 
detail to Professor Stumpf’s engine, which is now occupying a good 
deal of attention in the continental technical Press, 

Several countries granting patents make a search before the 
patent is granted as to its novelty, and many persons erroneously 
attach great value to patents granted under such conditions, but, 
of course, ordinarily this proceeding is quite illusory, and I think 
this view of the matter cannot possibly be better illustrated than 
by the form of engine claimed by Professor Stumpf as his invention. 

On June 10th last your contemporary, Engineering, in giving 
a translation of a paper by Dr. Stumpf, stated in a note that this 
type of engine first became known through the British patent 
21382 of 1886. granted to Leonard Jennett Todd, of London, under 
the title of mid-cylinder exhaust engine. 

How Professor Stumpf obtained his German patent is not quite 
clear under the circumstances. 

In addition to Todd’s patent of 1886, several years ago a British 
provisional protection for the same arrangement was taken out and 
an — was built and tested. Moreover, inthe English Mechanw 
and World of Science of 11th April, 1902, this form of getting rid 
of exhaust in a single-acting engine was very clearly described and 
illustrated. 

Under these circumstances it would appear that preliminary 
examination as to novelty before a patent is granted is notalways 
a very successful process, 
LONDON MEMBER OF THE VEREIN 


London, January 9th. DevrscHérk INGENIEURE. 





THE LAST VOYAGE OF THE COMET. 

Sir,—As the original engine of the Comet is in the Patent- 
office Museum at South Kensington it seems to be clear that it 
was not in the Comet when she made her final disastrous voyage, 
as recorded in your last impression on page 703. ; 

Can any of your readers tell us what engine she had in 
when she was lost? This would be an interesting bit of marine 
engine history. SUPERINTENDENT ENGINEER. 

Birkenhead, January 2nd. 

(Hor Continuation of Ltters see page 48.) 
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RAILWAY MATTERS. 


Tue Ayr Town Council has under consideration the 
extension of their tramway system to Hawkbill, in accordance with 
parliamentary powers already obtained. The cost of the ex- 
tension has been variously estimated at from £13,000 to 
£18,009. 


THe Panama Canal Commission is planning to build a 
rack railroad on which electric locomotives will be operated to 
move shipping through the Panama Canal locks. The Canal 
Commission will start the work by advertising for 8000 tons of 
track material. It isexpeected that two years will be required for 
the construction of this railway. 


At a meeting recently held by the North-Eastern Ural 
Railway Company, the question was discussed as to the construc- 
tion of the following lines:—(a) Taborinsk to Ekaterinburg vid 
Turinsk and Irbit, and (+) from the Alapayevsk Ironworks to 
Bogdanovich wid the Egorshinsk Mines. The total length of line 
would be 309 miles, and the cost of construction is estimated at 
ibout £2,926, 000. 


WE hear that the Chicago City Council have taken no 
action on a proposal introduced to compel all steam railways to 
electrify their lines throughout a seven-mile radius from the city 
by January Ist, 1913, but, in accordance with a request by a com- 
mittee of the Chamber of Commerce, the mayor has appointed 
four members of the council to consider with that committee the 
question of the electrification of the railway termini. 


Ir is stated in the Electrical Engineer that the Berlin 
Town Council is to spend 54 million marks on an electrical under- 
ground line connecting the north of the city and the south of it. 
Of this sum the tunnel will cost 28} millions. Nearly seven 
millions are allotted for construction plant. and about two millions 
to provide for unforeseen contingencies. The tunnels will include 
steel gradients and sharp curves, the former up to | in 25, the 
latter of 200ft. radius, The crown of the arch will be nowhere 
nearer the street surface than 32in., allowing room above it for 
gas and water pipes. A three to five-minute service of 
trains of from four to six coaches is contemplated. The com- 
plete execution of the works will probably occupy about four 
years. 


AccorDING to African Engineering, a workman of the 
Canadian Pacific Railway, while walking the track recently, 
making the usual Sunday inspection, discovered a piece of flange 
18in. long, which appeared to have been freshly broken off a 
wheel. A freight train was approaching, so he held the piece of 
flange up to the driver's view. The engineman comprehended 
and he stopped the train at the first telegraph office; he notified 
the despatcher, who in turn called up the various stations and 
stopped all freight trains then on the road, with a view to finding 
the car with the broken wheel. It was found 50 miles from where 
the piece was picked up on a train which wis safely shunted. 
This no doubt prevented a serious wreck, as the train was about 
to proceed over a crooked line. 


Tue 30-hour service over the 793 miles between Winni- 
peg and Edmonton, on the Grand Trunk Pacific Railway, opened 
in July last, showing an acceleration of over six hours between the 
two provincial capitals, has proved so popular that the provision of 
further rolling stock has become necessary. Recently, states the 
Railway Times, three dining ears, which are of the latest and most 
luxurious type, have been delivered to the railway. These cars 
have an external length of 82ft. The platforms are of. steel and 
the vestibules of the Pullmantype. They are mounted on standard 


six-wheel trucks, are equipped with quick-action Westinghouse | : 4 
brakes, steam heated and electrically lighted. The dining-room is | °°St 18 not very serious. 


32ft. 6in. in length, providing seating accommodation for 30 
—. The remainder of the internal space is occupied by the 

itchen, pantry, refrigerators, &c. The decorative scheme is in 
plain and figured mahogany with a pleasant harmony of colours. 
The floors are thickly carpeted, the colour and pattern conforming 
to the general scheme of the interior. 


Tut Railway Times publishes the official returns of 


week ending January Ist. These returns show total receipts 
amounting to £1,926,487, being £58,764 more than for the corre- 
sponding week last year, while the mileage was 21,527, or 81 more 
than for the corresponding week. The receipts were at the rate of 
£89 9s. 10d. per mile of line open, an increase of £2 8s, 1d. a mile 
as compared with last year, Thirty-six of the returns distinguish 
between the receipts from passenger and goods traftic, and these 
show an increase of £54,085 (or £2 9s. per mile) in the passenger 
receipts, and an increase of £6752 (or 3s. 9d. per mile) in the 
receipts from goods traffic. The aggregate increase in the pas- 
senger receipts on the thirty-six railways for twenty-six weeks has 
been £762,764, while the aggregate increase in the goods receipts 
was £849,839, The aggregate receipts of the fifty-four railways 
for twenty-six weeks (July 3rd to January Ist) amounted to 
£59,070,366, an increase of £1,620,052 on the corresponding period 
of last year. 


Rapp progress, states a contemporary, has been made 
with the electrification of those South-East London portions 
of the London, Brighton and South Coast Railway system between 
the Crystal Palace and Victoria not included in the Elevated 
Electric which was opened over a year ago: The iron spans for 
carrying the trolley wires have been erected, and it is expected 
that the conversion will be completed before the end of the winter, 
in time for the opening of the Festival of Empire at the Crystal 
Palace, an event which is expected to attract a vast number of 
visitors during the summer. The journey is calculated to occupy 
not more than fifteen minutes, and the management, taking 
advantage of the direct communication between Victoria, London 
Bridge and the varions underground railways, have arranged for a 
uniform fare of 1s. 6d., which will include admission to the Palace, 
from any such station in the metropolitan area. The frequent and 
rapid service which is to be maintained for the ordinary traffic 
should prove very popular with residents in the Crystal] Palace 
district, where the railway has not yet had to compete with the 
electric tramways running to London, which have taken away a vast 
amount of traffic at West Norwood, Tulse Hill, Streatham, 
Balham, Clapham Junction, and Battersea. 


About a quarter of a mile of the London and North- 
Western Railway Company’s ‘‘up” line immediately north of 
Pinner Station has been laid with sleepers formed of reinforced 
concrete. These sleepers are placed somewhat closer together 
than those made of timber, and except where the chairs are placed 
they are of smaller section. It is understood that if the experi- 
ment shows satisfactory results the use of concrete for the purpose 
will be extended. The company has already had steel sleepers 
under trial, but the experience gained with them was not 
encouraging, as it was found that they tended to make the track 
far more noisy when under traffic. . According to the Timber News, 
reinforced concrete is now being also adopted for fencing posts of 
various descriptions. With regard to the cost, it is stated that in 
one instance a railway fence has been erected complete at about 
1s. 8d. a yard, and that in many places cement, sand and iron can 
be obtained and made into posts at a price less than that of deal. 
It is ps ke that the life of these posts should be very long, say 
one bundred years, whereas that of deal untreated with preservative 
is only about ten years, or if creosoted, about. twenty. Among 
railway companies, the London and North-Western, the Great 
North and the Great Eastern have erected fence posts of this 
description. 








NOTES AND MEMORANDA. 


Tue number of bicycles imported into Switzerland in 
1909 was 19,576, a decrease of 1971 on the imports of 1908. Of 
these, Germany supplied 15,544 and France 2083. The number of 
British-made machines imported was 1392, an increase of 218 as 
compared with 1908, ° 


As the result of an experiment made at Fort Monroe, 
in the presence of army and navy officers, it seems to be the belief 
that it will be recommended that the armour belt on battleships 
extend down to the bilge keels. According to the American 
Machinist, the protected belt is now from 7ft. to 8ft. below the 
average water line, and the suggested increase would probably be 
from 15 to 20 percent. The experiment was conducted on the 
monitor Puritan and consisted of exploding 200 Ib. of nitro- 
glycerine in the turret and hull. 


Tue Swiss motor car industry developed considerably 
during the year 1909, and there is every prospect of plentiful 
employment in this branch. ‘The critical years,” says one 
report, ‘‘have shown that success can only be achieved by 
specialising and by ready sales, enabling manufacturers to pro- 
duce on a large scale.”” The export to the frontier countries is 
becoming more and more difficult. A trade report, published in 
French Switzerland, expresses satisfaction that home purchasers 
are interesting themselves more than formerly for motor cars 
made in the country. 


In the Bulletin of the Imperial Academy of Sciences of 
St. Petersburg, No. 13, 1910, M. I. P. Tolmachef reports the 
changes made in the map of the coast between the rivers 
Khatanga and Anabar by his expedition in 1905. Cape Preo- 
brazhenie is removed more than half a degree to the south. The 
east coast of the Khatanga Gulf was found to be very irregular, 
jutting out into three large peninsulas separated by deep inlets, 
and the St. Nicholas Island does not exist. The entrance to 
Nordvik Bay faces north, not west. The actual coast-line is 
marked in red on a cutting from the 100-verst map of Asiatic 
Russia. 


A RECENTLY patented alloy called chromas bronze, con- 
sisting of chromium, copper, nickel and zinc, was tested for its 
qualities as a bearing metal, under which it showed very satisfac- 
tory results, according to the Brass World. The complete running 
test consisted of 363 actual running hours, after which the bearing 
had worn smooth and polished, and on measuring showed only a 
variation of 0.001 of an inch. The length of bearing was fin., 
diameter of bore lin., the shaft was of cold rolled steel and the 
wear upon it averaged 0.0005 of an inch. The weight on the 
bearing was 30 lb., that is, the valve springs weighed 30 Ib. on a 
quarter-inch lift which, while running 1750 revolutions per minute, 
caused 7000 blows on the bearings per minute. 


AccorpiInG to African Engineering Mr. R. Esnault- 
Pelterie, the French aviator, has recently invented an alloy of 
aluminium, in which he has been able to overcome the difficulty 
experienced of producing a metal comparable with aluminium as 
to lightness, but yet having a reasonable bardness. The alloy 
consists of from 80 to 90 per cent. of aluminium with 5 to 10 per 
cent. of silver, gold, platinum or iridium, and 5 to 15 per cent. 
of some metal belonging to the iron group, such as chrome, 
manganese, nickel or cobalt. The object of introducing the small 
percentage of one of the precious metals is to prevent the other 
alloy from crystallising out, and thus enable it to effect its harden- 
ing influence. The new metal is naturally rather expensive, but 
for conditions where light weight, strength and moderate hard- 
ness are imperative, such as aeroplane work, this question of 
The alloy is also a good anti-friction 
metal. 


Novet effects in alloys are claimed to have been pro- 
duced by forcing into alloys in the plastic state substances of 
higher melting point, so as to obtain an alloy interspersed with 
extraneous bodies that have not previously formed a homogeneous 
solution therewith. As an example, 90 parts of tin and 10 of 
copper were melted at 500 deg. Cent., and then cooled down to 
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At this temperature pale blue smalt glass was incorporated with 


| the mass, the whole being then moulded, cooled and polished, 





furnishing a product containing evenly distributed blue particles 
in a white metallic matrix. In another case an alloy of 98 parts 
lead and 2 parts antimony was incorporated with 10 per cent. of 
iron filings while at a temperature of about 250 deg. Cent., thus 
yielding a kind of hard lead. Other possible applications of the 
method are the production of bearing metals equal in hardness to 
the shaft they have to support, this being effected ‘by additions of 
iron ; and also of cheapening expensive alloys by using iron, for 
example, in place of antimony, in bearing metals. 


In a paper on “Electricity in New South Wales 
Collieries,” read by Mr. E. Kilburn Scott before the Association of 
Mining Electrical Engineers at Swansea, the author gave some 
details regarding the employment of electrical equipment. He 
stated that there were over 50 coal pits in which electrical plant 
had been erected. All the northern collieries had adopted con- 
tinuous current, the usual pressure employed being 250 volts. He 
believed that this voltage had become standardised through the 
activity of the agents of American makers of coal cutters, as motors 
for this purpose had been standardised in America at that pressure. 
Hitherto a number of pits had been worked with compressed air, 
buta large electric power-house was now being built and equipped 
with mixed-pressure steam turbines driving three-phase alternators, 
designed to deliver current at 2000 volts and a frequency of 50. 
The current generated was to be employed to drive the machinery 
in a group of collieries. At the present time some of the con- 
tinuous-current installations were being changed over to alter- 
nating-current, and at the Aberdare pits alternators had been 
supplied to take the place of the existing dynamos, Motor gene- 
rators would be placed close to the area to be worked to convert 
three-phase at 2200 volts to direct current at 250 volts in order to 
utilise the existing continuous-current motors on coal cutters, 
pumps, &e. 


At a meeting of the East of Scotland branch of the 
Association of Mining Electrical Engineers recently held at 
Dunfermline, a paper on ‘‘ The Inspection and Repair of Electrical 
Plant in Mines” was read by Mr. R. R. Smith. e author main- 
tained that as a colliery electrical plant had to stand a great deal 
of rough usuage, there were three main factors to be considered, 
viz., safety, prevention of breakdowns, and economy with 
efficiency. It was necessary for a competent person in charge of a 
plant to inspect it daily, and it was important that he should be 
very observant, as it did not follow that a mere glance at a motor 
or transformer wassufficient. A thorough examination of the parts 
in detail was usually most necessary. Describing the system in 
vogue at his colliery—which, he said, might be taken as a good 
basis, in so far as it had hitherto proved successful—Mr. Smith 
showed that two sets of switches were examined and adjusted each 
day. That meant that each switch was examined once every 
fourteen days, and from experience this proved sufficient. Should 
the oil show signs of carbonisation, a sample was taken and tested, 
new oils being sent down if necessary. Every week a motor was 
opened out by men from the surface, cleaned, and the clearances 
taken. As far as possible, insulation tests were taken monthly, and 
if these came below a certain minimum resistance, then each 
individual part was tested until the fault was located. The insula- 
tion tests were recorded in a book, it being stated which cables, 
switches, &c., were taken together, and if the insulation of any 
part was found to be low, a note to that effect was made. 





MISCELLANEA. 


Durine last year, states the Contract Journal, the 
Bengal Smoke Nuisances Commission made 3900 observations of 
smoke emission, inspected factories 2300 times, and tested 200 
stoking appliances and furnaces. During the same period 146 
electric, 1 oil, and 6 gas motors were fitted. 


Dorine his recent lecture before the Concrete Institute, 
Mr. Thomas Potter said that the rooms in a well-built concrete 
house are cooler in summer-and warmer in winter than those of a 
brick house, as concrete walls are more equable in temperature 
owing to being non-absorbent and not so readily chilled as brick- 
work. 


It is reported that arrangements have been made by 
the Board of Trade for the temporary return to this country, early 
this year, of his Majesty’s Trade Commissioners in Australia (Mr. 
©. Hamilton Wickes) and New Zealand (Mr. G. H. F. Rolleston), 
with a view to visiting the principal industrial centres of the 
United Kingdom, and giving British manufacturers and merchants 
an opportunity of consulting them with regard to trade conditions 
and openings in the countries referred to. 


Tue steamship Cedric, the White Star Atlantic liner, 
which has recently been refitted with powerful Marconi wireless 
telegraph apparatus, is announced to have been in communication 
with both the English and French coasts, at a distance of 1250 
miles, and with Flores Island, one of the Azores group, on three 
successive days at the end of December, and, further, to have been 
in communication with the Enropean and American coasts every 
day during the voyage from England to New York. This estab- 
lishes an important record. ° 


At a recent meeting of the Mersey Docks and Harbour 
Board Mr. J. W. Hughes mentioned the proposed revetment 
scheme at the south end of the port. The matter had been 
dealt with in the daily papers, and he now thought it only right 
that every member of the Board and the public interested should 
know exactly what they were going to do. They were shortly 
about to make a revetment a mile and a-quarter long to coax the 
current along the dock wal! so as to improve the depth of the 
water at the southern docks. 


Accorp1nG to the Electrician, military wireless stations 
working on the “ oltra-potente” system, due to Jacoviello, are to 
be erected at Milan, Turin, Bologna, and Florence. This system, 
which has only recently been discovered by Prof. Jacoviello, of 
Parma, makes it possible to generate very high voltages. Tests 
were carried out with it between Monte Mario and the Cavour 
Barracks in Rome by a number of specialists, and the highly 
satisfactory results obtained have led to the erection of the above- 
mentioned stations. The navy is proposing to use the same 
system on torpedo boats. 


At the Home-office inquiry into the Whitehaven pit 
disaster, which was concluded on December 2nd, the jury returned 
a verdict to the effect that the 134 men and boys were killed in an 
explosion of fire-damp, but that there was not sufficient evidence 
to show the source of ignition. Mr. J. H. Blackett, mining engi- 
neer, of Durham, called in as au expert witness by the Whitehaven 
Colliery Company, suggested that electric hand lamps would be 
safer than ordinary lamps under conditions such as existed in the 
part of the mine where the explosion took place. Mr. Richards 
suggested that some electric lamps should be tried for a period of 
six months, and Mr. Helder stated that the colliery company was 
quite willing to make the trial. 


Tue Italian Government were the first to pass a law 
compelling shipowners to install wireless telegraphy on immigrant 
vessels. In view of the efforts which are being made to induce 
the British Government to insist upon all large passenger ocean- 
going vessels carrying wireless apparatus, it is interesting to learn 
that the Italian Government has confirmed the law, and supple- 
mented it by an important decree which took effect from the 1st 
January last. In accordance with this decree all ships—Italian or 
foreign—carrying emigrants between Italian ports and abroad 
must be equipped with wireless telegraph apparatus, and the 
apparatus must be on the Marconi system. As a number of British 
shipping companies carry emigrants from the Mediterranean on 
vessels which touch at Italian ports the decree will affect our ship- 
ping interests. 


Tue work preliminary to the actual commencement of 
the battleship to be built at Devonport is almost completed. The 
keel blocks throughout nearly the entire length, and including the 
special portion at the lower end on which the overhanging stern 
will rest, have been fixed in place and generally brought into 
alignment. A number of the brackets which, when riveted 
together, form the cellular bottom, have been connected up, and 
several lengths of the heavy plating forming the main keel have 
been arranged in readiness for jointing up. The length of keel 
plate to be laid officially will be that immediately on the fore side 
of the centre section, and this is now being prepared to go in 
the place it will occupy in the hull of the ship. The supply of 
material, which has been accumulated in convenient positions 
adjoining the slip, is calculated to ensure rapid and continuous 
progress. 

In connection with the suggested enlargement of the 
Berlin city boundaries several projects have been brought forward 
for the improvement of interior and exterior communications. One 
of these, states the Buz/der, relates to the construction of new 
canals, with docks and wharves, between the Spree and the Havel, 
and new quays on the latter river. Others foreshadow the estab- 
lishment of new railway stations for passengers and goods in the 
exterior zone, and the construction of numerous metropolitan lines 
for local traffic. The existing goods depdts of railways conducting 
heavy traffic would be removed to the outer boundary line, where ~ 
also additional depdts would be provided, thus relieving the central 
districts from much of the congestion due to slowly moving vans 
and lorries. A new direct north and south railway through the 
centre of the city is also proposed, in order to obviate the detour 
now made by way of the ceinture line, as well as an important 
development of the metropolitan railway system, which so far has 
been extended in somewhat leisurely fashion. 


THE great works in process of construction under the 
direction of the Derwent Vailey Water Board are proceeding 
rapidly. Some interesting figures appear in the — for the 
period June 16th to September 15th, which has just been issued. 
The estimated quantity of stone for the two dams now in course of 
construction, was 1,200,000 tons, but that quantity had been con- 
siderably exceeded during the period covered by the report. Up 
to June 16th last, 1,197,165 tons had been turned out. Between 
June 16th and September 15th, 17,358 tons more had been 
obtained, making the total output 1,214,523 tons. The number of 
workmen engaged on the various works of the Board on Septem- 
ber 15th, was 1061, and of these 973 were in the direct — of 
the Board. For the Howden Dam the estimates were 250,000 
cubic yards of excavation, and 320,000 cubic yards of masonry ; up 
to September 15th, 276,968 cubic yards of concrete masonry had 
been built into the body of the dam. The total excavation for 
the main trench and the heel trench remained at 258,811 cubic 
yards, and the total concrete in heel trench at 19,114 cubic yards, 
As regards the Derwent Dam, 320,000 cubic yards and 360,000 
cubic yards were the respective estimated figures for excavation 
and masonry. During the period under review, no material had 
been excavated from the main trench or the heel trench ; the 
totals, therefore, remained at 325,830 cubic yards and 15,198 cubic 
yards respectively. The concrete, concrete. masonry, and stone 
facing constructed up to September 15th, totalled 362,495 cubic 
yards, 
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TO CORRESPONDENTS, 





far In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and 
intended for insertion in this column, must in all cases be accompanied 
by a large envelope legibly directed by the writer to himself, and stamped, 
in order that answers received by us may be forwarded to their destina- 
tion. No notice can be taken of communications which do not comply 
with these instructions, 

&@ All letters intended for insertion in Tue ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications, 

42° We cannot undertake to return drawings or manuscripts ; 
therefore, request correspondents to keep copies. 


we must, 


REPLIES. 
poe V. (Obio).—We believe the offices of the firm you have in mind are 
), Cartaret-street, Queen Anne’s-gate, W: estminster. 
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_ , in the Hall, 117, George- street, Edinburgh. Comniunication, 

’n the Scottish Mineral Oil Industry,” by H. M. Cadell. 

INSTITUTE OF MARINE ENGINEERS.—Monday, January 16th, at 8 p.m., at 
58, Romford-road, Stratford, E. Paper, ‘‘Causes of Deterioration in 
Boilers, and M«asures tending to Prevent or Remedy Them,” by Mr. C. C. 
Nelson. 

ASSOCIATION OF MINING ELECTRICAL ENGINEERS: LonDON BraNncH.— 
Tuesday, January 17th, at Sp.m., at 39, Victoria-street, Westminster 
(First floor). Paper, ‘ Blectricity in New South Wales Collieries,” by 
E. Kilburn Scott. 

Roya Institution or Grea? Britatn.—Friday, January 20th, at 9 p.m., 
at Albemarle-street, Piccadilly, W. Discourse, ‘‘Chemical and Physical 
Change at Low Temperatures,” by Professor Sir James Dewar, M.A., 
LL.D., D.Se., F.R.S., M.R.1. 

Junion INstituTION OF ENGINEERS.—Monday, January 16th, at 7.30 ~~ 
at Caxton Hall, Westminster. Fifth Lecture on “‘Law Relatirg to Engi- 
neering,” by Mr. L. W. J. Costello, M.A., LL.B. Saturday, January 21st, 
at10a.m. Visit the Royal Arsenal, Woolwich. 

Tne BIRMINGHAM ASSOCIATION OF MECHANICAL ENGINEERS.—Thursday, 
January 19th, at the Grand Hotel, Colmore-row, Birmingham. Extra 
meeting. Paper, ‘‘The Design of Industrial Works,” by Mr. A. Home- 
Morton, M. Inst. C.E., illustrated by lantern slides. 

Roya Society or Arts.—Wednesday, January 18th, at 8 p.m. 4 at John- 
street, Adelphi, London, W.C. Ordinary meeting. “The ute bour 
Colonies,” by John C. Medd, M.A. Thursday, January 19th, at 4 30 p.m. 
Indian Section. ‘“ Banking in India,” by Reginald Murray. 

RoyaL MerTgorovoeicaL Society. — Wednesday, January 18th, at 
7.30 p.m., at the Institution of Civil Engineers, Great George-street, 
Westminster. Ordinary meeting. The annual general meeting will 
held at 7.45 p.m. Address on ‘‘The Present Position of British Climato- 
logy,” by Mr. Henry Mellish, F.R.G.S., President. 
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DEATH. 


On December 28th, at High Close, Shipley, after a long illness, JosEpn 
PARKINSON, senior partner, J. Parkinson and Son, Shipley. 
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The Reformation of Boiler Engineering. 


A LETTER from Dr. Nicolson, which will be found 
in our correspondence columns, repays careful 
perusal. He tells us very frankly what he thinks of 
us, and of “The Old Guard”’; and he draws a quite 
disparaging comparison between British engineers 
and those of France and Germany, particularly 
Germany. He is one of a well-known school which 
is never more happy than when employed in 
finding fault with the men and the work of its 
native country. We are to blame, it appears, 
because we “believe that nothing can be known 
that has not been found out by trial and error.”’ 
Above all, the spirit of manufacturing is to be 
discouraged. Engineers should work from higher 
motives, and with more disinterested purpose. 
“One of the most frequent contentions of THE 
ENGINEER is that theory has never made any 
advance or improvement in mechanical engineer- 
ing.” It is regrettable that he has not thought it 
worth while to cite as an example one of these 
“contentions.” There is, it will be seen, a good 
deal more to the same effect. 

It is obvious, we hope, that we cannot follow 
Dr. Nicolson in his excursion through the wide 
domains of science, and consider his letter line by 
line. He will no doubt admit that we are justified 
in confining our attention to boiler engineering— 
that is to say, the design and construction of steam 
generators. He maintains, as we understand him, 
that boilers have hitherto been designed on irrational 
methods; and that he is the apostle of a new and 
better way. His criticisms would have had more 
force if they were based on a larger knowledge. 
It seems probable, however, that if he had made 





himself acquainted with the history of boiler 
design the criticisms would not have been written. 
He might, for example,’ have hinted to Mr. 
Adamson that he did not know how to design 
a boiler, and profited by his reply. We maintain 
without hesitation that there is not a single 
machine, apparatus, or appliance in successful 
operation that is not the result of trial and error; and 
we challenge Dr. Nicolson to name one which has 
been given perfect toan admiring world. By far the 
greater volume of the millions of tons of steam made 
annually is produced in boilers of a very few types. 
Every one of these types is a survival of the fittest, 
the result of trial and error. We gather from Dr. 
Nicolson that German engineers and physicists have 
long been ahead of us in knowledge of the theory 
of combustion, the transmission of heat, and the 
generation of steam. How comes it to pass that 
Germany has never yet been able to produce a 
boiler to supersede any of the recognised types ? 
Before dismissing the trial and error question we 
may be permitted to point out that Dr. Nicolson’s 
own mathematical knowledge, aided by the Stefan- 
Boltzman law, has not enabled him to avoid the 
practice. His first boiler he admits failed. Then 
he had a second boiler made. Mr. Longridge’s 
test destroyed his confidence in that. Here we 
have two trials and two errors. Lastly, we have a 
third design, which we illustrate on another page. 
Whether it has been tried or not we cannot gather 
from his paper read before the Institution of Engi- 
neers and Shipbuilders in Scotland. 

Dr. Nicolson takes it for granted—why he has 
not as yet explained—that the “Old Guard ’”’ who 
designed boilers, being ignorant of mathematics 
and of the Stefan-Boltzman law, never knew what 
they were going to get out of a boiler. This seems 
so preposterous that we hesitate in imputing such a 
sentiment to a man in Dr. Nicolson’s position. 
Yet we fear that no other meaning can be attached 
to his words. It would seem that he has no sense 
of proportion. Can it be possible that he believes 
that the designers of the boilers of the Mauretania 
did not know before hand with all sufficient accu- 
racy how many tons of steam they would make in 
an hour? Does he suppose that Mr. Yarrow or 
Sir John Thornycroft or Messrs. Babcock and 
Wilcox cannot with certainty say what quantity of 
heating surface they must allow for a given horse- 
power? The mathematics of boiler engineering 
are represented by- algebraic formule. Has he 
never seen Thurston’s “ Manual of Steam Boilers,” 
or Rowan’s “Practical Physics of the Steam 
Boiler?” The pages of Rankine on “ The 
Steam Engine” bristle with them, and he was 
one of the “Old Guard.” ‘Not one of them 
is required in the design of a boiler of any 
particular type in the present day. Not one is 
used; simple arithmetic answers every purpose. 
We have always said that for the engineer mathe- 
matics constitute a tool; and that just in so far as 
the tool can be employed to advantage they are of 
value and no further. If this does not give content 
to Dr. Nicolson we cannot help it. There are 
questions which demand the highest mathematica] 
ability for their solution in, for example, ship design ; 
but these are not connected in any way with the 
construction of steam boilers. 

Let us now for one moment glance at what Dr. 
Nicolson, aided by mathematics, theory, and Stefan 
and Boltzman, proposes todo? What is the advan- 
tage his generator is to possess over that in com- 
mon use? So far as we can see, it is to be smaller. 
That it is to be cheaper remains to be seen. Before 
we arrive at the merits of a new design it is 
necessary to establish some standard—some com- 
mon denominator by which to estimate its value. 
There is, fortunately, no difficulty about this. That 
boiler is the best which under any ruling set of 
conditions will give a ton of clean dry steam at the 
lowest price, all outgoings of every kind to be 
charged against the steam. The conditions vary. 
We have the cotton mill, the power-house, the 
railway, the merchant steamer, the battleship, the 
torpedo destroyer. For each of these a different 
type is required. In all cases, however, it is the 
ruling object to get as much heating surface as 
possible, simply because experience—in other 
words, trial and error—has proved that in the 
long run that is the best. policy. The struggle 
is always for the big boiler, not the little one. 
Dr. Nicolson would have us all believe that a 
small surface intensely heated is better than a 
large surface and less heat.' The practical steam 
user—the man who pays—knows better. He 
knows by experience that express boilers are 
not suitable for Atlantic liners, to say nothing of 
cargo boats under steam for weeks at a time. 
The millowner will be very slow to give up his 
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old friend the Galloway or Lancashire boiler in 
favour of one with tubes 10ft. or 12ft. long and Zin. 
in diameter. The forced circulation on which Dr. 
Nicolson pins his faith has been tried several times 
—notably by Benson in 1858, Elder in 1862, 
Herreschoff in 1877, and Trowbridge about the 
same year—and failed to attain any permanent 
success. 

Any existing boiler that claims popularity must 
in the present day be efficient in the sense that it 
has a high economical evaporative efficiency. Dr. 
Nicolson claims 80 per cent. for his boiler. Yet the 
highest evaporation which Mr. Longridge recorded in 
his experiments of October, 1909, was 9.895 lb. per 
pound of coal fired. From the efficiency calculated 
on this basis must be deducted a large percentage 
expended in driving the fan and the circulating 
pump. But according to Rankine, Lord Dundonald 
evaporated in the boilers of H.M.S. Janus over 
13lb. of water per pound of hand-picked Llangennech 
coal from feed water at 54 deg. Fah. This was a 
slow combustion boiler, the antithesis of Dr. Nicol- 
son’s. Dr. Nicolson claims credit for the fact that 
his boiler has transmitted 40,000 units per square 
foot per hour. This may be quite true and quite 
creditable. But steam users will not see any 
particular advantage gained. They do not want to 
transmit 40,000 units. It is much cheaper and 
simpler to use 2ft. or 3ft. of surface instead of 1ft. 
That is the position in a nutshell. 

Finally, as’ Dr. Nicolson sees that our corre- 
spondence columns are at his disposal, may we 
hope that he will find time to strengthen his argu- 
ments by supplying concrete instances of the 
superiority and originality of Germany and France 
in boiler engineering. Will he tell us how far 
they are ahead in marine, land, and locomotive 
boilers. Assuming that they are ahead, if he 
will trace the connection between this existing 
superiority and mathematical training he will do 
good service. We are continually being told that 
Germany is beating us. We can never succeed 
in finding the basis of this statement, putting, 
of course, bounties 
Perhaps the moment has come, and that Dr. 
Nicolson aided, let us say, by the Zeitschrift des 
Vereins Deutscher Ingenieure, can supply some of 
the definite information which we seek. We do 
not ask for much—a definite proof of the superiority 
of German boilers over those made in Great 
Britain will satisfy our demands, at least for the 
present. 


The Marine Oil Engine. 


TO-DAY we complete the description of an engine 
that is notable in many respects. It marks, if we 
mistake not, the first clear step in a new epoch. 
There are many boats propelled by internal com- 
bustion engines, but they are, with perhaps a couple 
of exceptions, either pleasure craft, purely experi- 
mental vessels, or small boats not venturing far 
from their base. These boats are only fore- 
runners, straws showing the direction of the wind. 
The Vuleanus is something more. She is a tramp 
steamer propelled by oil engines, and when she 
makes her first voyage from Holland to Borneo 
and back she will be the pioneer of a new navigation. 
Whither the system leads we dare not venture an 
opinion. That the internal combustion engine will 
be used regularly for ocean voyages it is impossible 
to doubt, but whether the biggest ships will be 
propelled by it is as yet too soon to say. Between 
the 70,000 horse-power of the Mauretania and 
the 500 horse-power of the Vulcanus there is more 
than the arithmetical difference. At the moment 
the difficulties of building internal combustion 
engines of very high power have proved themselves 
insuperable, and we are forced to admit that we 
must not look for much more than 1000 horse- 
power per cylinder for some time to come. It is 
needless to add that no marine superintendent is 
likely to contemplate with favour the placing of 
seventy odd cylinders in a single vessel. Six 
large cylinders per shaft would, we imagine, be 
as great a number as could be looked upon as 
a practical proposition; with them we might 
expect a combined shaft horse-power of, say, 20,000 
to 24,000 on four shafts, and with that we 
could engine some such ship as the Caronia 
or Carmania, vessels about 650ft. long, with 
a speed of 19 knots. Within the next ten 
years or so we may see ships of that size plying 
across the Atlantic, but before then much water 
must flow under the bridges and much work be done 
on smaller powers. Messrs. Schneider are now 


building a marine oil engine of 1000 horse-power 
per cylinder, but so far no power approaching that 
has been tried at sea; the Vulcanus develops only 
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half that amount in six cylinders. A question that 
is likely to stand in the way of rapid development 
for some time to come is the much greater cost of 
fitting a ship with internal combustion than 
with steam engines. It is safe to say that for the 
same horse-power the cost for the former will be 
from 25 to 35 per cent. more than for the latter. 
The shipowner has to see many advantages before 
he will be prepared to pay that difference. That 
material advantages do exist—take alone a reduc- 
tion of 50 per cent. or so in the cost of fuel— 
cannot be denied; but, nevertheless, where ship- 
builders have offered—as in one or two cases they 
have already done—alternative designs and esti- 
mates for oil engines and steam turbines, the pur- 
chaser has thought only of the great cost of the 
former. We must not, therefore, expect to advance 
very rapidly. It may be as well to mention here, 
in view of the wild statements that have recently 
gained currency, that the Admiralty has placed no 
order either for the conversion or building of a gas 
or oil engine ship, though the matter is having its 
close attention, and it was represented at the trials 
of the Vulcanus. 

Anyone who follows the description of the 
Vulcanus carefully cannot fail to be struck by one 
fact. It is that the builders have, with consider- 
able wisdom, adhered as closely as the circum- 
stances permit to the normal design of steam 
marine engines. Thus it will be noticed that they 
employ an ordinary short piston, with a piston-rod 
and slipper guide, and that they use the familiar 
type of marine connecting-rod. Furthermore, the 
handling of the engines bears a close resemblance 
to the handling of a steam engine. In the course 
of time, as a new race of sea-going engineers spring 
up, we shall no doubt see the marine oil or gas 
engine developing characteristics of its own; but 
until then there can be no question of the wisdom 
of introducing the new thing with as little varia- 
tion from the old and familiar as possible. Step by 
step such changes as may be desirable may 
be effected, but to throw them all at once 
before the engineer would be to court prejudice 
and trouble. Two of the great difficulties in 
marine internal combustion engines have always 
been reversing and speed regulation. The former 
of these has, we may safely say, been overcome in 
engines of the Diesel type. With regard to the 
latter, more experience is required. In multiple 
shaft ships there should be no difficulty in getting 
as slow a speed of progression as can be required by 
the most exacting conditions, but we have yet to 
know from experience what will happen with the 
engines at nearly full power in a heavy sea. Will 
the engineer have as much control over racing as 
he has in a steam engine, or will racing be as 
troublesome in oil engines as in steam engines ? 
No one is likely to accept any opinion on that 
subject that is not based on actual experience. It 
is one of the questions about marine propulsion by 
oil engines that we look to the Vulcanus—whose 
builders, we understand, have not neglected the 
question—and other vessels that are now being built, 
to solve. With regard to the handling of reversing 
oil engines, much might be said. Compressed air 
is now almost universally employed, because so 
far it has proved itself the most convenient agent. 
But it is not without objections, and it is to be 
hoped that invention will not cease till it has been 
clearly proved that no alternative method—elec- 
tricity, for example—is better. One of the dis- 
advantages under which compressed air labours is 
that only a limited supply can be stored, and it is 
not impossible to conceive conditions under which 
that supply might be exhausted by frequent 
manceuvres. One maker has told us frankly that 
he has found it one of the greatest difficulties to 
estimate the amount of air storage capacity which 
should be provided. If an electric motor fed from 
an independent source were employed, either alone or 
as an auxiliary to compressed air, this difficulty 
would not arise. On the other hand, independent 
compressors may be used, and, if properly pro- 
portioned, meet the difficulty. A very ingenious 
system, which we alluded to last week, is being 
tried by Cockerills. For manceuvring one half 
of the engine drives a compressor which supplies 
the other half, which then works on compressed air 
only—that is to say, without any oil injection 
or explosions. A very long range of speed is 
obtained in this way. The plan, clever as it is, and 
having many excellent points, labours under the 
disadvantage that ‘a clutch has to be employed to 
separate or connect the two halves of the engine. 

Finally, we must refer to the matter of auxiliaries, 
a very important point with which no attempt has 
been made as yet to grapple. It has been estimated 
that something like 30 per cent. of the whole 





power of a ship is used for other purposes than 
propulsion. So far steam has been allowed to 
hold its own for these duties, which include 
such important operations as steering and the 
handling of cargo. Pioneers are no doubt right 
not to attempt too much at once. They are 
wise to tackle the main problem before tliey 
touch its details; but in the future we may 
expect to hear proposals for the supersession of 
steam even for these purposes. In those days, too, 
we shall no doubt see the oil-engine-room advancing 
from the simplicity of to-day to the complexity of 
the modern steam engine-room. In the early years 
of steam navigation the plant was extrenicly 
simple, but by degrees more and more complication 
—evaporators, economisers, superheaters, indepen- 
dent air pumps, and so on, and so on—have been 
added in the search for increased efficiency. The 
history of the marine steam engine is likely to 
repeat itself in the marine internal-combustion 
engine, and all sorts of extras which it is impossible 
at the moment even to forecast—with of necessity 
a staff greater than the small one now employed— 
will be added. But whatever the future may bring 
forth, we are confident that the marine internal- 
combustion engine has now started fully upon its 
career, and the Vulcanus must always have the 
proud distinction of being amongst the pioneers in 
the van of progress. 


Electric Tramway Developments. 


It is probable that the condition of comparative 
stagnation in electric tramway enterprise in this 
country has had the effect of inducing some of 
those interested in this method of locomotion to 
look around for means whereby it might be pos- 
sible to develop construction on a much cheaper 
basis of capital expenditure per mile of double 
track than is the case at the present time. Both 
local authorities and companies are concerned in 
the matter, and two plans have been suggested for 
the purpose of accomplishing the object in view. 
The first proposes the provision of special tracks 
enclosed in ordinary roads of considerable width, 
and the second the use of the so-called trol- 
ley omnibus or railless electric traction. It is 
scarcely necessary to say that the former pro- 
posal could only emanate from those who are 
associated with the public road authorities, inasmuch 
as it would be out of the question for private 
enterprise to entertain any such scheme with 
prospects of bringing it to a successful issue. The 
proposal was, in fact, brought forward at the con- 
ference of the Municipal Tramways Association, 
which was held three months ago, and was 
made in connection with the carrying out of 
the Town Planning Act, 1909. The scheme con- 
sists in laying rails on sleepers in the middle of 
the road, and in fencing and screening the lines by 
shrubs. All ordinary wheeled traffic would use 
the roadway on either side of the enclosed track. 
It is calculated that, as compared with the usual 
wood or stone paving used on tramway tracks over 
which other traffic is accustomed to pass, the more 
simple method of construction on the fenced-in 
system would result in an economy in capital 
expenditure of £3500 per mile of double track; and 
the reduction in the cost of repairs and mainten- 
ance owing to the exclusion of other traffic would 
also be considerable. Without attempting to 
question the accuracy of the figures, it is of some 
interest to learn that the Southend Town Council 
has actually had a scheme of this kind under con- 
sideration in the case of a new road 100ft. wide 
and one mile long, and also in connection with an 
existing road which would have to be widened 
expressly for the purpose. The project was to 
have formed the subject of application for parlia- 
mentary powers in the ensuing session, but it has 
apparently been abandoned. 

It is quite obvious that although private tramway 
tracks are not absolutely unknown in this country, 
tramway schemes on new or widened roads of the 
kind outlined would only be proceeded with by the 
local or road authorities concerned, and in connection 
with the opening up of new districts, or through the 
Town Planning Act. It seems, however, doubtful 
whether there are many localities where such 
schemes are necessary, or where sufficient courage 
would be shown to make speculations of the kind 
at the ratepayers’ expense in the near future, 
although it must not be overlooked that Birming- 
ham is credited with a project of the kind. If 
tramways on isolated tracks on roads appear to be 
very problematical, this is far from being the case 
with respect to trolley omnibuses or railless electric 
vehicles, which have suddenly sprung into favour 
among both local authorities and companies. 
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Although this particular method of electric traction 
on ordinary roads has been known for a number of 
years past, and has been introduced in various 
towns on the continent of Europe, it has yet to 
receive a practical trial in the United Kingdom. 
The cities of Leeds and Bradford already possess 
powers to adopt the system, and short sections 
are declared to be now in course of preparation. 
Without, however, waiting to ascertain the working 
results from these instances, the promoters of no 
fewer than fourteen different applications for 
powers to install the system have come forward to 
test the decision of the Board of Trade and of 
Parliament-in the next session. Six of the applica- 
tions have been made by local authorities, and the 
remaining eight have been advanced on behalf of 
companies. 

The trolley omnibus or railless vehicle was tried 
in Berlin a number of years ago, but it was unsuc- 
cessful, and was abandoned. Since that time the 
system has been considerably improved, and two 
suburban authorities in Berlin—those of Schoneberg 
and Gross-Lichterfeld—are now considering the 
question of intrcducing the method in their respec- 
tive localities. Before, however, arriving at a 
decision, these local authorities have resolved to 
send a deputation to Vienna and Bremen to make 
an inspection of the working of trolley omnibuses 
in those cities, whilst experts on behalf of the police 
authorities are to accompany the deputation at the 
command of the Minister for Railways. 


the local authorities they have themselves to bear 
the cost of repairs and maintenance; but where 
railless vehicles are worked by companies there is 
little doubt that the latter will be required to con- 
tribute towards the cost in the event of the trolley 
omnibuses being proved to wear out the roads more 
quickly than ordinary traffic, as may be, expected 
to be the case. Although the ordinary motor 
omnibuses driven by petrol or steam engines 
are not rated for the use of the roads, it is difficult 
to see how railless electric vehicles can escape 
liability, seeing that the use of the roads will 
be required for the erection of standards for the 
overhead network, as it will not always be possible 
to use wall brackets for the purpose; whilst at the 
same time the overhead lines could scarcely be 
erected, it is reasonable to assume, without the 
promoters coming to an arrangement with the 
local authorities, who would probably seek to 
impose conditions equivalent to those incidental 
to the rating of tramways. At any rate, this par- 
ticular question has already arisen in the Grand 
Duchy of Wurtemberg in connection with two 
railless traction systems, the owners of which will 
have to pay a tax or rate for road maintenance in 
the event of observations extending over a year and 
a-half, proving that the vehicles wear out the roads 
more rapidly than existing conditions. It may 
therefore be expected that a similar problem will 
come forward when the railless electric traction 
Bills reach the Committee stage of Parliament this 
year, although a definite decision on the point 
cannot be predicted at the present time. 


Submarine Life-saving Appliances. 


THE profligate - flow of submarine life-saving 
appliances continues as vigorously as ever. The 
latest is a Canadian invention in which a sunken 
submarine sends up some explosives, a Holmes 
light, and a neat little box containing messages. 
These sort of things are all very nice, but we 
greatly doubt the practicability of them. So many 
of them have been tried and found wanting. From 
first to last hundreds of inventors have evolved 
some variant based upon the idea of releasing from 
the hull of a submarine something which goes up 
to the surface in case of need. The integral 
objection to anything of this sort is that it necessi- 
tates making holes in the submarine, with a relative 
amount of weakening. This is, of course, a minor 
objection, were the advantage to be gained com- 
mensurate. It is sometimes overlooked that a sub- 
marine is capable of attracting attention with air 
bubbles; sunken submarines. have been so traced 
on more than one occasion. In fact, we are by no 
means sure that any submarine has ever gone 
down without its position being fixed more or less 
exactly in a very short time. The difficulty has 
rather been, not the location, but the raising of the 
boat to the surface again. Furthermore, it is, 
unhappily, comparatively rare that the crew 
of a submarine is able to do anything after 
disesser. Supposing sinking to be due to colli- 
sion—the most frequent cause—the probabili- 
ties are that water gets to the accumulators, 
and that consequently there is an immediate end 
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to everybody. In at least one submarine disaster 
the bodies of the crew were found all at 
their stations with the exception of one who 
was inside the torpedo tube, the object having 
been to ‘send him to the surface. Here, then, 
at any rate, it was not so much the means 
of communicating with the surface as the 
question of inability to survive. The life-saving 
helmets now used inside submarines are probably 
a far more useful article than the best ideal of 
prettily thought-out schemes for establishing direct 
communication between a sunken submarine and 
the surface. The idea of a bulb with a tube 
attached thereto is so obvious and so simple that 
by now it really ought to occur to critics of the 
Admiralty authorities that its non-adoption may be 
due to practical reaséns, and not necessarily to 
official indifference or stupidity. It may be 
remembered that some few years ago the present 
Admiral Bacon, then Captain Bacon of the sub- 
marines, publicly stated that in the submarine 
service they considered a variety of safety appliances 
undesirable. The reasons given were that the 
efficiency of the boat might be very seriously 
hampered by such devices. It was pointed out, 
for instance, that water-tight compartments, how- 
ever sound theoretically, might in practice prove 
excessively undesirable. Submarine service requires 
a considerable amount of nerve, and it is question- 
able whether that nerve is assisted by too many 
safety appliances. This at any rate appears to be 
the line of thought of those who take the risks 
incidental to submarine work, and who are the 
only persons competent to give a technical verdict. 








ENGINEERING IN AMERICA IN 1910. - 
No. I. 


THE year 1910 was one of great activity in engineering 
work in the United States, in spite of an unsettled condi- 
tion as to developments in legislative, financial, and 
industrial circles. There are very strong indications that 
the people and the Government will in the future exert 
much more control over corporations and public utilities. 
If this is carried somewhat to an extreme it will be 
because the great corporate and financial interests have 
carried their control of affairs to an extreme for their own 
benefit as long as they had a free hand. That this new 
movement is general and national is indicated by many 
laws of the Federal and State legislatures, by the estab- 
lishment of commissions to make investigations and 
valuations as to the affairs of companies and public 
utilities, and by civic inquiries as to the conduct of tram- 
ways, waterworks, &c., by companies acting under fran- 
chise rights. Of course, these steps are denounced as 
revolutionary by the members and agents of what are 
termed the “ trusts” and the “interests,” but after all it 
is a condition for which they themselves are responsible 
to a large extent, and it is probable that the results as a 
whole will be beneficial to the nation and the people. 


Railways. 


According to inspired reports, railway work has been 
curtailed materially as a result of the conditions noted 
above, but there has been great activity, both in railway 
construction and in the equally important work of railway 
improvements, in the way of widenings, goods yard 
extensions, reduction of gradients and curves, and the 
construction of new bridges, stations, signal equipment, 
&e. An important event was the opening, in August, of 
the Western Pacific Railway, from Salt Lake City to San 
Francisco, with a length of some 920 miles. It parallels 
the old Central Pacific Railway (opened in 1869), which 
completed the first transcontinental railway. The older 
line was built largely for strategic purposes, and with a 
view to low cost and rapid construction. Thus its 
summits are 7017ft. and 6150ft. above sea level, and it 
has gradients of 1 in 45 and 1in 50. The new line, built 
with a view to low cost of operation and large traffic 
capacity, keeps its gradients down to 1 in 100, and its 
summit elevations to 5712ft. and 5018ft. This has 
involved high cost of cost of construction and heavy 
engineering work. 

Another interesting railway development is the con- 
struction of two rival and parallel railways into the 
central part of Oregon, a vast elevated plateau which 
is gradually being invaded by settlements. Two rival 
railway systems lying to the north of this region con- 
ceived the idea of making the region tributary to their 
systems. The only practicable route was up the valley 
of the Des Chutes River. The line which chose the east 
bank had the whip hand of the other, for at two points 
the west bank was impracticable, and it was necessary to 
cross to the east side. There being no room for two 
roads, however, in the narrow and wild canyons, the 
second road had to swallow its pride, and—after conten- 
tion. in the courts—to accept running powers over its 
more successful rival. 

The construction of great passenger termini in large 
cities continues to be a marked feature in railway 
engineering. At New York the Pennsylvania Railroad 
has completed and opened its immense underground 
railway station, approached by tunnels under the rivers 
on both sides. The building is 785ft. by 430ft., with a 
main waiting-room 277ft. by 105ft. and 150ft. high. The 
terminal has cost over £20,000,000. In the same city, 
the New York Central Railway is rebuilding its passenger 
station and terminus on a vast scale and at enormous 
expense. Chicago, with over twenty railways, has six 





main passenger termini. One railway is now com- 
pleting a station and six-track viaduct approach, 
while the reconstruction of two of the 2ldest and 
busiest—but smallest—joint stations is in contemplation. 
At Kansas City work has been commenced on a new 
union station, and at Cincinnati a similar improvement 
is planned, which will include also terminal facilities for 
the numerous electric interurban railways which radiate 
from this city. At Boston an underground connection 
between the two large termini is projected at a cost of 
some £3,000,000. There is a great public demand in 
several cities for the operation of the railways by elec- 
tricity, in order to eliminate smoke. This has been done 
by the three railways which enter New York, but at 
enormous expense, and the companies are opposing the 
projects of other cities by passive resistance and masterly 
inactivity. They will be forced into it, however, in 
all probability in several cases. At Boston the cost is 
estimated at nearly £8,000,000. However, the electrically 
operated divisions at New York are being extended. 
Another long tunnel is to be equipped for electric traction. 
This is the old Hoosac tunnel, 43 miles, but the elec- 
trically operated section will be 10 to 15 miles in length. 

Electric railways continue to develop rapidly, and in a 
number of cases they are being linked together to form 
long through routes or comprehensive systems. Mr. 
Westinghouse has argued very strongly for the selection - 
of some uniform standard type of current supply, and 
favours the single-phase system. His argument applies 
mainly to the electrically-operated sections of steam rail- 
ways, but there is little likelihood of any such selection, 
nor does there seem to be any real need of it. On the 
ordinary electric railways there is an increasing use of 
signals and the block system, hastened by the occurrence 
of some exceptionally disastrous collisions, and by the 
public demands consequent upon these accidents. Com- 
pulsory legislation in this direction is proposed in some of 
the States where electric railways are important. A 
15-cycle single-phase line, 22 miles long, has been built 
in California. Three-phase 60-cycle current of 35,000 
volts is stepped down to 2200 volts, and then converted 
into 15-cycle single-phase current at 11,000 volts. An 
overhead wire is used, with catenary support. 


Tunnels. 


Tramway companies in many large cities are in serious 
conflict with the authorities over franchise rights, financial 
affairs, service, &c. Removing the tramways to under- 
ground lines or subways in the business district is being 
considered in several cases, notably at Chicago, Pittsburg 
and Cleveland. Such subways exist at Boston, and are 
of a distinctly different character ftom the ordinary under- 
ground railways, as at New York, Boston and Philadelphia. 

In tunnel work, 1910 saw the opening for traffic 
of the Pennsylvania Railroad tunnels under the Hudson 
River and the East River, to its great New York ter- 
minus. Also the opening of the Detroit River twin-tube 
tunnel, which was built by sinking twin-tube shells in 
a trench—in deep water and swift current, and then con- 
necting them end to end. A similar plan was adopted 
for a new tunnel across the river at Chicago. The steel 
shell was 285ft. long. At Milwaukee, a river tunnel for 
water mains was built; this is about 7ft. by 9ft. in sec- 
tion, 470ft. long, with pipes carried on concrete pedestals. 
The project for a six-mile summit tunnel to reduce the 
1 in 25 gradients of the Denver and North-Western Rail- 
way in crossing the mountains came up again, but no 
construction has been done. 

The Vidler tunnel in Colorado, originally started as a 
mine, and then projected for a railway, is being com- 
pleted, but 2778ft. out of a total of 7550ft. yet remain. 
However, the tunnel is only 8ft. by 7ft. Its execution now 
is for the purpose of giving a mining district on one side 
access to smelting works on the other side, and the 


‘present size will be sufficient for the mine cars. The 


Roosevelt mine drainage tunnel, three miles long, in 
Colorado, was completed in November. It will drain the 
mines of a large district and may be used to get out ore, 
this being lowered into tunnel cars instead of being 
hoisted to the surface. The Laramie irrigation tunnel is 
being built to divert the flow of one river into another. 
This tunnel is 10ft. wide and 8ft. high and 12,000ft. long. 


Bridges. 


The Quebec Bridge demands first notice as regards 
bridge work. The general design has been adopted 
and tenders for the superstructure have been received. 
Meantime work has progressed in the removal of the 
tangled mass of steel of the wrecked bridge, and caissons 
have been sunk for the new piers, which will reinforce the 
original piers. In connection with this great bridge, 
elaborate tests have been made at the engineering depart- 
ment of the University of Illinois on riveted joints of 
model members built up of nickel steel. The new bridge 
will have a main span of 1758ft. with two shore or anchor 
arm spans of 586ft. The old one would have had the 
main span 1800ft. and the shore arms 500ft. Of two new 
bridges over the Mississippi River one was completed, 
while work was progressing on the other. The first is 
notable as being by far the largest ever built for one 
electric railway ; it has three channel spans of 520ft. The 
other will benotable for the length ofits three truss spans 
—668ft. each, and for the use of nickel steel forall the main 
members. 

The increasing traffic and wheel loads necessitates the 
reinforcement or reconstruction of many important 
bridges. The single track cantilever High Bridge—275ft. 
high—over the Kentucky River is being replaced by a 
double track structure 30ft. higher. The three main 
spans are 375ft. long. Traffic is carried on without 
interruption. The Pecos bridge, 321ft. high, with two 
cantilever spans, has been strengthened by placing a line 
of trusses and girders in the centre line, supported by cross 
girdersin the steel piers and by additional vertical columns 
in these piers. This is a deck structure throughout. 
Another peculiar and important work completed in 1910 








46 


THE ENGINEER 


JAN. 18, 1911 








was the reconstruction of adouble-leaf bascule bridge of 
150ft. span, carrying eight lines of rails, as a single-leaf 
bascule of 164ft. span. It consists really of four separate 
adjacent bridges, but they can be operated singly or asa 
unit. The Galveston bridge and causeway, to connect 
that city with the mainland, is a combination of a bridge 
and embankment, with a total length of two miles. The 
bridge consists of a bascule span and twenty-eight con- 
crete arches of 70ft. It is 66ft. wide, carrying three lines 
of rails—one for an electric railway—and a 20ft. road- 
way. The embankment is 150ft. wide between rows of 
concrete sheet filing. Its surface is 15ft. above water 
level, and has five lines of rails—two for the electric 
railways—and a 40ft. roadway. 


Waterways. 


Of the Panama Canal little need be said, except to 
record its satisfactory progress, as the work has been 
described fully and recently in THe EnGIngrER. The 
American Institute of Mining Engineers made a special 
trip of inspection to the Canal, and expressed their 
unqualified approval of the plans and the methods of 
construction. Progress has been made also on the New 
York State Barge Canal, which will be about 430 miles in 
length, with 53 locks. One of the locks is of the syphon 
type. There are also eight movable dams, each consist- 
ing of a steel bridge on concrete piers, with a line of beams 
pivoted to the lower boom of one truss. To close the 
dam the beams are lowered till their bottom ends rest 
against a concrete sill in the river bed, and steel panels 
then slide down to close the spaces between the beams. 

As to inland waterways, the agitation of a year or so 
ago has largely disappeared, in spite of the attempts of 
politicians and interested parties to keep it alive. A 
board of engineers appointed by the President has shown 
that some of the projects are almost impracticable, 
except at enormous expense, and that the present and 
prospective traffic does not warrant this expense. As a 
matter of fact, some of the existing waterways are amply 
able to carry traffic, but no traffic comes. The engineers 
have been loudly denounced by waterway advocates for 
presuming to consider the commercial side of the question, 
the idea being that the engineers were to report simply 
whether a thing could be done, and not whether it would 
be worth doing. The public, however, takes a different 
view, and there is now a better understanding of the fact 
that unless a waterway is to be a commercial highway 
it will be of no value. 


Water Supply. 


In water supply many large cities are under the 
necessity of increasing their supply at great expense, in 
order to meet the demands of increasing population. 
Notable among these are New York, with its new 
aqueduct to a great reservoir in the Cattskill Mountains, 
and Los Angeles, California, with its aqueduct for a 
daily supply of 280 million gallons. This latter will 
include 140 miles of conduit, 45 miles of tunnels, 20 miles 
of canal, 12 miles of syphons, and five storage reservoirs. 
Portland, Oregon, will build a 24-mile steel pipe line of 
52in. and 44in. diameter, with a capacity of 45 million 
gallons daily, and feeding the reservoirs of 50 and 
75 million gallons capacity. 

The protection and purification of water supply is 
another problem, whose solution is involving great 
expenditures. The use of sand filters is limited, while 
mechanical filter plants are much more general. At 
Chicago the work is largely in preventing the pollution — 
by sewage and industial wastes—of Lake Michigan, 
which forms the source of supply and furnishes normally 
a water of high quality. The hypochlorite-of lime treat- 
ment continues to advance rapidly, and Minneapolis has 
installed a 20-million gallon plant for the treatment of 
its water supply. Very successful results were obtained 
during a typhoid fever epidemic. At Milwaukee, also, a 
similar epidemic led to the insta]lation of a temporary or 
emergency plant, the solution being fed by a lin. pipe 
into the water tunnel in the proportion of 61b. of the 
hypochlorite to one million gallons of water. With this 
plant in service the 200 bacteria per cubic centimetre in 
the raw water were reduced to 2 to 6 in the treated 
water. 


Sewage Disposal. 


In sewage disposal there is a marked change in the 
attitude towards the septic tank. For a considerable 
time this was regarded as practically a complete process 
in itself, with perhaps some slight supplemental treatment 
of the effluent. It is now being less used, and is regarded 
rather as one step or process in the complete treatment. 
With the rapid growth of Chicago, and the district sur- 
rounding it, there is a very important problem as to sewage 
disposal in order to keep the sewage out of Lake 
Michigan. The present main drainage canal was built to 
divert all flow from the lake, and to purify by dilution. 
The limit of capacity of dilution is already in sight, how- 
ever. The sewage may be treated by sedimentation and 
screening before being discharged into the canal, or it 
may be treated in large filter plants. An experimental 
sewage-treatment plant has been in operation for about a 
year. In November a branch canal was completed, to 
take—and dilute—the sewage from a number of towns 
north of the city. This is 8} miles long, 75ft. to 100ft. 
wide at the water level, and carrying 12ft. of water The 
flow of 1000 cubic feet per second, required for dilution, is 
obtained by four pumps taking water direct from the 
lake. These are screw or propeller-wheel pumps, 9ft. 
diameter, each with a horizontal shaft geared to a three- 
phase 60-cycle 100-volt motor of 150 horse-power. The 
cost of this work was £554,000. Another branch canal, 
about 15 miles long, serving a great industrial district 
south of the city, is to be commenced in 1911. 


Drainage and Irrigation. 
The drainage of wet and swampy lands, and the 
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irrigation of arid Jand continue to be important fields of 
engineering, but the irrigation projects are naturally on a 
much more extensive scale, generally speaking. The 
Central States are doing much to reclaim marsh lands, 
draining them by tile lines and open ditches, with 
pumping stations and dykes as auxiliary works along the 
rivets. The State of Illinois alone has some two million 
acres of fine bottom lands which can be made available 
by drainage and flood protection. In Arkansas work is 
to be started on the drainage of the St. Francis basin or 
valley, about 1500 square miles. This must provide also 
for flood waters coming from 4000 square miles of 
adjacent territory. In these special flood channels will 
be formed by the construction of dykes, this being less 
costly than to improve the natural watercourses. Lakes 
within the district will be utilised as regulating basins 
for the flood waters. Artificial reservoirs to regulate flood 
waters form part of a flood protection project for the city 
of Pittsburg and its vicinity. The flood protection works 
for Kansas City will cost about £2,000,000. The present 
channel of the Kaw River will be widened frora 450ft.— 
as now reduced by artificial filling and made land—to 
750ft., and adepth of 15ft. below low water. The 
dredging will be a difficult matter, since in the bed of the 


NEW ROLLING STOCK FOR THE DISTRICT 
RAILWAY. 
IN our last issue we gave a brief description of the new steel 
rolling stock which is being put into use on the Metropolitan 
District Railway, and mention was made of the fact that on 
Tuesday, January 3rd, a trial trip was carried out with one 
of the company’s new trains. 

The illustrations—Figs. 1 and 2—show interior and 
exterior views of one of the steel cars, from which it will be 
gathered that the general construction closely resembles that 
of the wooden cars at present in use, but changes have been 
made in a number of details, both in the body and trucks. 
From the interior view it will be gathered that screens of 
thick bevel glass in fire-proof frames have been placed at the 
sides of the centre door, these having been provided to protect 
passengers from draughts. Screens of a similar kind are also 
provided at the end of the saloon to partition off the vestibule. 
Another noteworthy improvement lies in the provision of 
larger windows, and in this way a maximum amount of 
natural light is obtained. The employment of these large 
windows in conjunction with the plain white ceiling makes 
the interior of the cars far more attractive than that of the 
older rolling stock. 

It is worthy of mention that at the present time thirty-two 
additional motor cars and twenty trailer cars of the new type 

















Fig. 2—EXTERIOR OF ONE OF THE COACHES 


river are buried locomotives, steel bridges, steel rails, 
steel wagon bogies, «c., as the result of the great flood of 
1903. There will be 10 miles of dykes, with a maximum 
height of 25ft. 

One of the important irrigation works commenced in 
1910 was the Engle dam for a great reservoir on the Rio 


Grande River. This has been proposed for some years, | 


but delayed by the necessity of making a treaty con- 
cerning it, as the river forms the international boundary. 
The dam will be 265ft. high, of rubble concrete, or con- 
crete filled with “ pudding stones.” The Salmon River 
irrigation dam, now under construction in Idaho, is of 
arched form, 220ft. high, 400ft. long on the top, and with 
a radius of 225ft. Like several other similar dams, it is 
built in a narrow rocky gorge or canyon. 

The conservation and protection of water powers in the 


public interests, and to prevent their being controlled by | 


a group of capitalists is one of the important matters now 
under consideration, and is another indication of the 
tendency of the public to assert itself in opposition to the 
great corporate and financial interests. 








PERMANENT-WAY INSTITUTION.—The annual meeting and the 
annual dinner of this Institution will be held on Saturday, 
February 4th. The meeting will take place in the afternoon at the 
Institution of Civil] Engineers, and the dinner at 6 for 6.30 p.m., 
in the Pillar Hall (Lyons’ Restaurant), Victoria Station (South- 
Eastern and Chatham Railway). The chair will be taken by Mr. J. 
W. Jacomb-Hood, M. Inst. C.E. Particulars of both meeting and 
dinner may be obtained from Mr. 8, E. McLewin, 74, Faversham- 
road, Catford, S.E., or from Mr. B. Philips-Smith, F.P.W.I., 
Toksowa House, Dulwich Common, London, 8. EK. 


are under construction, and it would appear that the time is 
not far distant when rolling stock of this description will 
predominate to a marked extent on the company’s system. 

| The new cars are constructed to run with the District 
| standard wooden cars, so that if necessary trains can be 
| made up with both types. As mentioned in our previous 
issue, the seating capacity of each car is forty-eight, the 
length overall 49ft. 9in., the maximum width outside at the 
waist rail 8ft. 10in., the extreme height outside from the 
rail level to the top of the roof 12ft. 4in., and the height from 
the inside floor level to the roof 8ft. 6in. The length of the 
motor bogie is 11ft. 6in., and that of the trailer 11ft. 3in. 
Trains are built up of alternate motor and trailer cars, and 
standard eight-car trains 400ft. long consequently have four 
motor cars. The bogies are built with 4in. camber upwards 
| between the centres of the bogies, and fin. downwards from 
| the centres of the bogies to the end of the frames, 

| From the drawings, Figs. 3 and 4, it will be seen that the 


| wheel centres of the motor bogies are 7ft. 3in. apart, whilst 
| in the case of the trailer the distance is 7ft. The weight of 
| # motor car is 30 tons 7 cwt., and that of a trailer car 20 tons. 
| Wheels 3ft. in diameter are used on the motor trucks and 
| 2ft. Gin. in diameter on the trailers. Two of the British 
| Thomson-Houston Company’s motors, each capable of 
| developing 240 horse-power, are fitted to one of the bogies on 
| each of the motor cars. The motor cars are each fitted with 
|@ motor truck and trailer truck,- and the improvements 
| which have been embodied in these greatly reduces the vibra- 
tion to which passengers on the District Railway have 
hitherto been subjected. 

The smooth manner in which the cars travel at high speeds 
indicates that much attention has been paid to the designing 
of the trucks, which, as previously stated, were built in the 

‘company’s own shops at Ealing. The motor and trailer 
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trucks are constructed of pressed steel supplied by the Leeds 
Forge Company. The steel disc wheels and tires were | 
supplied by John Baker and Co. As we previously stated, 
the bodies are being built by Hurst, Nelson, of Motherwell, | 


THE GERMAN ROYAL LABORATORY AT 
GROSS-LICHTERFELDE. 
THE Sixth Number of the Communications from the 


so that all the work involved in the construction is being | Royal Laboratory at Gross-Lichterfelde, near Berlin, con- 
carried out in this country. At the time of the trial trip the | tains a circular issued by the Minister of Public Works on 
running properties of these new cars were put to a good test, 
for occasionally a speed exceeding 50 miles an hour was 
Even at this 


| July 28th, 1887, relating to the ‘‘ Uniform Delivery and 
Testing of Portland Cement,’’ describing its characteristics, 
speed there was very little | style of packing, and weight. Portland cement is described 
| as a hydraulic setting medium of not less than 1.7 parts by 


attained. 


noise. 






























































The Engineer” 
Fig. 3—-DISTRICT RAILWAY COACH—TRAILING BOGIE 


It should, of course, be remembered that the cars are new | weight of lime (Ca) to 1 part by weight of soluble silicic acid 
and faults such as those referred to are not to be expected; | (S,O.) + alumina (A1,0;) + oxide of iron (Fe,0;) produced 
but at the same time there is not the least doubt that in| by fine pulverisation and intimate mixture of the crude 
designing these cars the company’s engineers have made | materials, burning to the point of calcination, and fine 
good use of the experience gained since the railway was | grindmg. Not more than 3 per cent. of foreign substance 
electrified, and, judging from the inspection of the cars which | may be added to the Portland cement for special purposes. 
we made at the time of the trial trip, the employment of | The magnesia in it must not exceed 5 per cent.; there must 
trains of this class will not only prove beneficial to the com- | also not be more than 2} per cent. of sulphuric anhydride 





alumina (Al,0;) they shall contain 1 part by weight of lime 

and magnesia. The Portland cement and the blast furnace 

| slags must be finely ground and be properly and intimately 

mixed in the factory. Additions for special purposes, as, for 

instance, for regulating the time of setting, will be unavoid- 

able, but must not exceed 3 per cent. of the whole mass, in 

order that the introduction of foreign substances solely to 
increase the weight may be prevented. 

A communication by Herr H. Burchartz on ‘‘ The Influence 

of Chloride of Calcium on Portland Cement”’ contained the 
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following :—A series of tests were made to determine the 
effect of the addition of chloride of calcium on Portland 
cement, The results of these showed that cements with 


20 per cent, additions of chloride of calcium ‘‘ rose’’ more or 
less considerably, so that they were not able to withstand 
the standard tests. This was the case with tests of constancy 
of volume, whether made on the old system or by the 
accelerated constancy test. 


The method of storing cement 
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Fig. 4—DISTRICT RAILWAY COACH—MOTOR BOGIE 


is 
It is to be borne in mind that, apart from the Tubes, no other | defined as a hydraulic setting medium consisting of at least 


pany itself, but to all who make use of the District Railway. | in the calcined Portland cement. Slag cement 
70 per cent. of Portland cement and at most 30 per cent. 
withstanding that the practice has met with considerable | granulated blast furnace slag. The Portland cement is to 
application in America. Steel.cars, in addition to being | be made with the characteristics of the standards of the 
fireproof, are much stronger than those constructed of wood, | Union of German Portland Cement Manufacturers. The 
and perhaps what is most important of all, the cost of | slags are silicates of calcareous alumina obtained from the 
maintenance is much lower. blast furnaces. For 1 part by weight of soluble silicic acid and 


railway in this country has adopted steel rolling stock, not- 
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mixed with chloride of calcium was not found to have any 
effect on the tests of constancy of volume made on it. 
Professors Heyn and Bauer communicate some notes ‘‘ On 


| the Influence of Heat Treatment of Bronze on its Hardness,”’ 


from which it appears that, with a given quality of metal, 
rapid cooling gives a much greater degree of hardness than 
slow cooling. Dr. E. Schurmann reports “‘On a New 
Method for the Examination of White Metals.’’ The 
separation of tin and antimony from the other elements by 
means of tetrachlorocarbonic acid having in several cases 
given trouble, the latter was experimentally replaced by 
chloroform, with the result that the stannic acid residue was 
exceedingly small and the analysis generally satisfactory. 
After the decomposition, the chloroform solution is filtered 
into a Rothe shaking apparatus. A 10 per cent. aqueous 
oxalic acid solution is then shaken out, whereby the bromide 
of tin, antimony, and arsenic for the most part pass into the 
aqueous stratum. After settling, the chloroform solution is 
let off, and the oxalic acid solution is transferred to a glass 
vessel, and can then be used for the precipitation of the anti- 
mony by means of sulphide of hydrogen. The tin is separated 
from the filtrate of antimony either by electrolysis or by 
means of hydrogen sulphide. 

The Seventh and Eighth Numbers contain a general report 
of the operations of the Laboratory in 1909, which has, in 
fact, already appeared in our columns. In general, it 
appears that the establiskment is being made use of in an 
increasing degree. Attention is called to the increasing 
attention which is being paid to the science of metallography. 
A number of students from other public and private labora- 
tories in Germany and abroad have been initiated into the 
study at the Gross-Lichterfelde Laboratory, and the litera- 
ture of the subject has considerably increased. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





(Continued from page 40.) 


ECONOMISERS. 


Srr,—I am much interested in your translation of Mr. Schulz’s 
article, with its evidence that the higher the furnace temperature, 
as indicated by the CO, in the gases, the less is the volume of heat 
available for the economiser. Would it not be desirable to repro- 
duce the gist of the article, with conversions to English or Fahren- 
heit temperatures, British thermal units per square foot, &e.! 
Few British engineers are familiar with the metric units, &c. 

I gather that Mr. Schulz’s argument is that bis small-tube 
economiser without scrapers will transmit about double as much 
heat per square foot as Green’s cast iron one with scrapers ; but, 
unfortunately, the comparisons are not made with similar com- 
bustion conditions. 

The two tests of 96 sq.m. Green economisers show 445 B.T.U. 
per square foot, with 12.7 per cent. CO, and 4943 1b. water hourly ; 
and 853 B.T.U. per square foot with less than half the furnace 
temperature, viz., 6 per cent. CO, and 66921]b. water hourly—viz., 
1217 and 2357 calories persq.m. His own economiser gave 1500 to 
to 4000 calories per sq. m.; but the latter result was with exceed- 
ingly bad combustion, and consequently bad boiler efficiency—only 
3.8 percent. C O,, or little more than half the furnace temperature, as 
compared with the Green economiser of 96 sq. m., transmitting 
2357 cal. per sq. m., and it is not clear if in this case the 
Schulz was 100 sq. m. or larger. 

Fig. 4 refers to a very small plant, boiler not stated, but Schulz 
economiser only 48 sq. m.; firing again bad, 4 to 6 per cent. CO, 
though a note on page 690 appears to refer to Fig. 4 as 291 sq. m. 
economiser. 

Fig. 5 refers to Schulz economiser applied to a large boiler, 
504 sq. m., with 300 sq. m. economiser ; this boiler being well 
tired, 12 to 14 per cent. CO,, the heat transfer is much lower than 
with 4 to 6 per cent. CO, in Fig. 4. The 9 to 12 cu. m. water 
hourly in Fig. 5, viz., 9000 to 12,000 kilos. for 504 sq. m. boiler, 
appears to be the “‘normal capacity,” otherwise the maximum 
rating, about 34 Ib. to 43 1b. per square foot boiler heating surface. 
Apparently the test in Fig. 5 was at half this duty, which would 
favour the 300 sq. m. Schulz economiser. On the principle that 
high heat recovery by economisers is only possible with defective 
firing, the figures seem conclusive; but on the other question, 
whether small-tube economisers without scrapers are desirable, 
further evidence would be useful. 

The horizontal type of economiser seems highly undesirable for 
any but perfectly softened water ; comparing vertical] types, it 
would be highly desirable to know exactly what is the “special 
process” for removing the scale. Does this merely mean access 
for boring out the scale at intervals / 

Schulz’s method of circulation appears to be identical with the 
contraflow, which he shows to be of trifling advantage with 
ordinary economisers ; an advantage of 9 per cent. only over the 
mean of two series flow tests could easily be accounted for by 
difference of other conditions than water fiow. I understand 
Messrs. Green have not found any real advantage in contratlow. 

In America, the Parker down-flow water-tube boiler and econo- 
miser is well known. The economiser is suspended above the 
boiler, and consists of ordinary horizontal boiler tubes, through 
which the water descends in serpentine travel, carrying sediment 
to a mud drum ; the boiler proper is of similar design, for similar 
serpentine water travel. As scrapers cannot be used, soot is 
blown off the tubes. The published tests show neither better 
nor worse efficiencies than are obtained in ordinary boilers and 
economisers of similar heating surface, with similar combustion 
conditions, but without the down-flow method. 

Schulz’s claim virtually comes to this, that you can cut down 
economiser total heating surface materially for a given duty by 
using small tubes and omitting scrapers. The advantage in cost 
is evident ; but users may find the extra cost of ordinary econo- 
misers is well justified in practice. Is it known how many Schulz 
economisers are actually in use? With many coals, scrapers can 
be dispensed with, but Schulz may have had no experience with 
coals which really are sooty. Dr. Nicolson claims his small-tube 
economiser, fin. bore, is kept clear of soot by high-velocity gas ; 
there is no such theory to support Schulz’s claim that soot will not 
deposit on his tubes. 

A point almost always omitted from economiser discussions is the 
arrangement of heating surface ; there can be no doubt that the 
gases reaching the rear banks of ordinary economisers get very 
little heat to transmit, and could be dispensed with, without 
serious loss. As in boilers, so in economisers, the larger the 
percentage of total heating surface exposed to hottest gases, the 
greater the efficiency must be, other things remaining constant ; 
and therefore the fewer pipes actually needed. Probably Schulz 
arranges a larger proportion of his tubes in the front row than 
Green’s usually do. 

Mr. Kaufhold’s article appears to confirm Mr. Schulz’s, on the 
point that correct firing will halve the economiser duty, as com- 
pared with poor firing ; I have frequently verified this fact when 
converting boilers with economisers from intermittent hand firing 
to efficient or continuous stoker firing, which doubles the furnace 
temperature and so halves the volume of gases leaving boilers. 

London, January 2nd. CHARLES ERITH. 


ECONOMY OF SUPERHEAT. 


S1r,—In replying to ‘‘Superheat” on the above question I will 
endeavour explicitly to elucidate for him the bewildering enigma 
of ‘* heat” versus ‘* volume,” and I will also endeavour to eliminate 
all illogical and vague reasonings which I might otherwise employ 
to bridge me over any difficulties, and will not introduce any 
irrelevant and fallacious analogies with the object of vindicating 
my statements. 

Why my opponent should revert to the introduction of rudi- 
mentary implements or machines such as the “ boiler” to assert 
the volume theory I am unable to comprehend, as it is quite 
extraneous to, and has no bearing whatever on, the subject in 
question ; neither does the example given, that of taking a pound 
of steam at a pressure of 52 1b. per square inch, &c., have any 
direct bearing on the subject, nor prove what ‘‘Superheater ” 
would have it prove. The work done before superheating, accord- 
ing to example given, is 59,904 foot-pounds, and after superheat- 
ing the volume increases by 37 per cent.; therefore the extra work 
done is an increase of 37 per cent. What has this analogy 
contributed either toward refuting what I have said or to vindicate 
the position of my opponent’ There is no difference between 
this corollary and that of steam taken from a boiler and super- 
heated, as in the latter case the volume increases against a 
pressure of the boiler, and the whole of this extra work does not 
lie dormant in the increased volume, but only part of it, in the 
form of heat. 

We are not concerned with the work done in expanding the 
steam during superheating, and neither can I permit the assump- 
tion that after increasing the volume by 24 cubic feet, using 
‘* Superheater’s” own words, ‘‘it is perfectly obvious from this 
point of view that augmentation of volumes playsa most important 
part,” as if volume is the prime factor and solely responsible for 
the economy derived by superheating, I see no reason why with 
an increase in volume of, say, 25 per cent. we should not have an 
economy equal to this amount, instead of which we get a variation 
of from 10 per cent. to 35 per cent., but on the assumption that 
‘*heat” is directly responsible for economy this variation can 
easily be accounted for, 





I have already admitted the fact that there is an increase in 
volume, but what is this extra or increase of volume capable of 
doing? Can we use it so’ effectively as a similar volume of 
saturated steam at the same pressure! The reply to this is a 
negative one, as when superheated steam enters the cylinders 
the volume it becomes is then very questionable, and is probably 
only equal to that of dry steam, pi here, again, the dry steam 
would contain more heat per pound than would saturated or ordi- 
nary steam. The curve of adiabatic expansion of saturated 
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steam is, according to Rankine, represented by P.V.”°, and for 
superheated steam the same authority gives P.V.'** ; this tells us 
that the expansion curve must fall very rapidly, and that the 
area below this eurve is very much less than the hyperbolic area. 
This alone.if worked out, should be adequate proof that nothing 
is gained by increased volume, and that steam is only a vehicle of 
heat, and is not itself the working agent, and also that the steam 
does work by virtue of heat and not by virtue of volume ; but if 
we permit the theory that steam does work by volume we must 
also agree that the steam itself is a working agent. ‘‘Super- 
heater ” admits, quoting his own words, ‘‘ From first to last heat 
does nothing but increase the volume,” that the responsible agent 
for the work done during expansion in- the example of the tall 
cylinder is ‘‘ heat,” and that increase of volume is only the effect 
or natural sequence of events after adding heat to a body or 
gas. To admit that volume does the work iv a cylinder, or even 
contributes to the work done, is equally as erroneous as saying 
that the coupling on the tender of an engine does the work of 
hauling the train, when it is qyjte obvious that such work done is 
directly the result of combustion in the furnace of the boiler. 

Volume in itself is an hypothesis; it is non-existent, but 
immediately heat is applied to a substance volume then becomes a 
tangible object, which is the case with steam, and the more heat 
we can impart to, or crowd in, a specified volume of steam, the 
more efficient the volume becomes. Heat is the governing body. 
If we add it toa certain quantity of steam, it either increases in 
volume or pressure ; if we extract heat from a certain quantity of 
steam, it either loses in volume or pressure. Again, imagine a 
cylinder filled with steam ; by this I mean up to a point of cut-off. 
And also imagine the engine to be checked, that is, unable to move. 
The steam in this cylinder occupies a certain volume, as ‘‘ Super- 
heater” would term it, and is able to perform a certain amount of 
work, but if we leave that engine to stand for a short time with 
the steam in it, we should find that the steam would lose some of 
its heat by radiation, yet the volume would remain the same ; but 
who would say with the steam in the cylinder now that it would 

erform the same amount of work as it would prior to cooling’ 

t us see what has happened. By cooling the steam it has not 
altered in volume, but in pressure, so that heat is directly respon- 
sible for any variation of pressure, and that volume plays no part 
whatever ; also an indicator diagram is a record of the pressures in 
in a cylinder, in which, as we have already seen, the pressures are 
governed by the heat in the steam ; therefore the work done in the 
engine is practically directly equivalent to the amount of heat 
contained in the steam, and which corroborates my previous state- 
ment, that heat, and not volume, is responsible for the economy of 
superheat. 

In reply to ‘‘ X.,” I would advise him on any future oecasion to 
read carefully and thoroughly understand ‘a subject before he 
attempts to offer criticisms, as in the present instance his insinua- 
tions indicate his ignorance of the subject, or his incapacity to per- 
ceive the difference between increase in volume and economy due 
to increase of heat. The question of ‘‘ volume increase” has not 
been raised, as my figures prove. It is quite evident that he 
never stopped to think over the subject, or such a wild assertion 
would never have been made. 


January 11th. VERNON SMITH. 





AUTOMATIC SIGNALLING. 


Str,—One of the most misleading and surprising statements with 
which I have met in the course of my fifteen months’ business in 
England is the fallacy that the growth of automatic signalling in 
the United States is due to the presence there of long railway lines 
through country only sparsely populated. A British expert has 
written what is perhaps the best work on automatic signalling 
in the English language, and this excellent book not only 
contains this error, but quotes one of the chief engineers of the 
Belgian State Railways as being under the same false impression 
Since this perfectly honest mistake has, unfortunately enough, the 
sanction of such justly celebrated authority, and exercises a very 
hurtful influence, I hope you will permit me briefly to state the 
real facts and to give some official figures in support of my 
assertions. 

This Belgian gentleman says, *‘‘in America automatic working 
has become absolutely necessary in certain cases, because it is very 
difficult to find signalmen who are willing to stop in cabins which 
are far away from any human habitations,” &c. That is, this 
supposed difficulty is one of the reasons for the existence of the 
large amount of automatic signalling in the United States. All 
this is purely mythical. The real order of evolution there has 
been as follows :—First, the railway without any form of block 
signal and running ‘‘far away from any buman habitations.” 
Then such habitations appeared, and as their increase produced 
denser railway traffic, block signals first appeared. At this stage 
of the development, the signals were far from human habitations, 
and were, of course, not automatic but operated by signalmen. 
Finally, the territory along the railway became so thickly settled 
that traffic density enormously increased, stations were spaced at 
far shorter intervals, and the number of signals had to be greatly 
increased. Then, and not until then was the primitive non- 
automatic system destroyed. Then, also, the safer and, under the 
new conditions, cheaper automatic block signals first put in their 
appearance. 

Moreover, this development has not by any means obliterated 
the traces of its real order, taking the United States as a whole. 
Neither England nor the Continent can show any railway system 
on which the density of traffic, closeness of stations, or complexity 
of operating conditions exceeds that existing on an equally great 
mileage in the United States, the Philadelphia and Reading and the 
Illinois Central being instances of this condition. At the same 
time, there are immense areas over which primitive conditions 
still exist. Of course, the general rule still is that far from 
human habitations there are either no block signals at all or there 
are only manual signals ; while automatic signalling is restricted 
to what may figuratively be styled the ‘‘ English” railways which 
have been laid down in America. In other words, as a rule, auto- 
matic signals abound where conditions are practically the same as 
those obtaining throughout England and continental Europe: 
and either no block signals at all or, at best, non-automatic signals 
are the rule in the very places in which these able authorities’ 
statements necessarily locate automatic signals, 

The latest official detailed figures at hand are corrected to Janu- 
ary Ist, 1908. The lesson these figures teach is given all the more 
emphatically by more recent figures which, I regret to say, I have 
left at home. I here give figures for six American railways that 
are typical in this respect. With a single exception expressly 
noted, all the figures given in this letter refer to railroad lines of 
two or more tracks, ; 

Automatic Non-automatic 


signals, signals, 

2 Miles. Miles. 
Atchison, Topeka, and SantaFé .. .. wO .. .. 328 
Central Railroad of New Jersey .. .. 199 .. .. None 
Norfolk and Western .. .. .. .. .. @ .. .. 206 
Pittsburg and Lake Erie .. .. .. .. 140 .. .. 3 
I NG Fn ha ies! ee a se, Mo ee en 
Lake Shore and Michigan Southern.. .. 500 .. .. 44 


In each of the pairs grouped in this table the figures strongly 





refute the false impression which I am trying to correct. But one 
may totally disregard my grouping and group any one of these 
three ‘‘ English ” railways with any one of the three “‘ American” 
ones, and the resulting figures will still illustrate how incorrect js 
the view here combatted. Wherever ‘‘ European” complexity, 
closeness of stations, &c., exist we find automatic signals, [t js 
only where we widely depart from ‘‘ European” conditions that 
we have non-automatic signals, . 

I wish it were possible for me to have space in which to comment 
upon the few exceptions to this rule. Such exceptions would serve 
to emphasise the rule itself. Where absence of human habitations 
is the rule, traffic is correspondingly light, and single track prevails, 
Per contra, it is only in thickly settled areas where, as a rule, rail- 
ways of two or more tracks are encountered. Here again we see 
that scarcity of human habitations means absence of automatic 
signals, and that numerous habitations, complexity of traffic con- 
ditions, and short intervals between railway stations are expressed 
in American railway signalling by automatic block signals. lor 
non-automatic signals exist on over thirty-eight thousand miles of 
single track in America, while the same kind of signals exist on 
less than ten thousand miles of American road of two or more 
tracks. WituiaM H. DAMMoN»., 

Nottingham, January 9th. 


LOCOMOTIVE CYLINDERS. 


MonsigEuR,—Je viens de lire, dans le No. du 25 Novembre de 
votre estimable journal, un article intitulé ‘‘A New Solution of 
the Cylinder Problem in Locomotives.” J'ai l’honneur de vous 
informer que cette disposition a été brevetée par moi en 1598 





DEMOULIN’S COMPOUND ENGINE 


(brevet francais No. 274.329) et 1901, comme “en font foi les deux 
dessins que je vous fais parvenir ci-inclus, tant pour l’application 4 
la locomotive que pour les machines fixes et marines. 

J’ai, & cette époque, donné connaissance de mon brevet & 
diverses Compagnies de chemins de fer qui n’ont pas cru devoir 
l’'appliquer ; ‘‘ Tulit alter honores.” 
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DEMOULIN’S LOCOMOTIVE CYLINDER ARRANGEMENT 





Je vous serais trés obligé si vous vouliez bien ins¢rer cette lettr: 
dans un de vos prochains Nos, : 

Veuillez agréer, Monsieur, avec mes remerciments antici} - 
assurance de ma considération distinguée. 


Paris,14 Decembre. M, DEMOULIN. 





COAST EROSION. 


Sr1r,—Several times during this winter I have been struck by the 
milky colour of the sea water on part of the Sussex coast where 
the foreshore is composed of bare chalk, and is bounded by high 
chalk cliffs on the landward side. 1 have occasion to pay periodical 
visits of inspection to sea defence works which are being con- 
structed on the coast between Brighton and Newhaven. On 
December 19th last, just after a series of severe gales accompanied 
by numerous landslips from the chalk cliffs in this part, I took a 
sample of the milky water from near the edge, in order to deter- 
mine what amount of chalk was contained in suspension, as the 
milky colour was clearly due to chalk derived from the foreshore, 
and from the battering together of Jumps-from the cliffs. 

The sample was carefully filtered, the filtrate washed to remove 
salt, and then dried and weighed, with the result that from 35 
cubic centimetres of water I obtained 0.304 grammes of white 
chalky matter. The particles of this, whén examined under the 
microscope, appeared to be simply broken down débris. The 
amount obtained represents about 380 grains of chalky matter per 
cubic foot of water, or, as I roughly estimated, taking into account 
the width of the milky belt of water, about 40 to 50 tons of chalk 
per mile of coast. 

This chalky matter settles very slowly, the sample referred to 
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taking several hours before settlement was completed in still 
water. Such very finely divided matter may therefore, I think, 
be regarded as practically lost to the land, as it is at the mercy 
of even the slowest current, and will not settle to the bottom at 
all in water which is kept in a state of disturbance, as the sea near 
the land margin always is. This is therefore quite a different 
matter from the circulation of foreshore material from point to 
point of a coast—one jlace losing, but another gaining—as this 
represents what is probably an irrecoverable loss of land to the 
sea, Such finely comminuted matter, when once suspended in 
the water off an open coast, can find no resting place until it 
arrives in water which is undisturbed by wave action. It would 
therefore appear probable that a great part of such matter must 
be eventually swept out by tidal and wind-formed currents, until 
it reaches the great declivity of the continental slope, where it 
will gradually settle down, Probably nowhere within the 
hundred-fathom line is the water sufficiently still to permit of 
settlement, 

Of course, this is only an isolated observation ; but it is, I think, 
fairly representative of the state of affairs on a chalky shore 
during and shortly after severe storms, It is reasonable to think 
that similar observations, if made on a foreshore bounded land- 
ward by clay cliffs which are being eroded by the sea, would show 
a much higher proportion of suspended matter during storms, 
No doubt a certain proportion of the very fine mud is re-deposited 
in the still water of very shallow estuaries and overlying tidal 
flats; but this is, I think, only a small proportion of the whole. 
There would seem to be here a good opening for useful investiga- 
tion, to determine the distribution of suspended matter during 
and after storms, It would, however, be a large subject to tackle, 
the great difficulty being the necessity for a great number of 
simultaneous observations at different points. 

London, January 5th. 


JOHN 8S, OWENS. 


PETROL v, STEAM CARTAGE, 


SIR, 
avove, which appeared in your issue of the 9th inst. 

Like ‘* Viator,” we had some years ago some doubts regarding 
the cheapest system of transporting materials over common roads. 
After making careful inquiries and trying various types of engines 
in our road haulage business, we have fully satisfied ourselves, 
after several years’ experience, that, assuming loads of from eight 
to twenty tons net can be moved per journey, nothing can 
approach the Fowler compound spring-mounted road locomotive 
in economy in cost per ton per mile, and as these engines are now 
mounted on such a perfect system of springs, no damage takes place 
on anything claiming the name of a public highway, so long as 
common sense is used in loading according to weather and 
gradients, 

Of course, to work a road engine economically it must be pro- 
vided with plenty of wagons, some wagons always being loaded 
and some unloaded, enabling the engine to keep on the move all 
the time. 

A mechanically propelled wagon will only take its full load on a 
fairly good road, and as the roads into gravel pits, quarries, Xc., 
are generally very bad, the wagon can only get out with a small 
load ; and also with this class of vehicle a great deal of time is 
lost in loading and unloading. No matter how bad the road may 
be out of a gravel pit, &c., the road locomotive can always take 
one truck at a time, as, if it cannot pull this direct, it can 
always be pulled out by means of a steel wire rope and winding 
drum. 

We can assure ‘‘ Viator” thata road locomotive, if well designed, 
will never rear in the manner described unless very much over- 
loaded ; and we contend that it is by far the best to use the largest 
and most powerful engines even for net loads of, say, 20 tons, as 
the large engines will climb most hills with this load without slip- 
ping, thus avoiding damage to the surface of the road. The life of 
the engine is also prolonged if it is powerful enough to handle its 
loads with ease. 

We have several Fowler road locomotives in daily use, doing 
journeys of from 100 to 300 miles in length, and we are also carry- 
ing out heavy contracts for various councils hauling large quantities 
of road metal from stations, gravel pits, &c., to given points on 
the road. 

In conclusion, we may say that we shall be very pleased to give 
“ Viator” any information we can ve hauling road metal, or allow 
him or his friends to inspect our plant. 

ECONOMY 


Reading, December 24th, 1910. (Steam Haulage Contractors). 





GREAT WESTERN RAILWAY EIGHT-FOOT BROAD GAUGE 
LOCOMOTIVES, 


Sir,—In reply to your correspondent it would not be possible to 
do more than hazard a surmise as to the performances of these 
engines. Two causes, however, probably contributed to the 
apparently somewhat indifferent performances. First, it is 
extremely probable that the tractive force was not high enough. 
This was only 81 Ib. per lb. effective steam pressure. In the sixth 
notch of the reversing sector these engines cut off at about 
quarter-stroke, and the mean effective pressure with a boiler 
pressure of 140 lb. would be about 77 Ib., so that the total tractive 
force would be about 6237 Ib. If the engine were ‘‘ pushed ” the 
mean effective pressure would rise to about 100 lb. and the total 
tractive force to 8100 lb, This is very much less than the tractive 
power exerted by Mr. Dean’s 7ft. 8in. singles, with which your 
correspondent compares the broad gauge engines. 

Moreover, the broad gauge eight-wheeled coaches weighed more 
than 20 tons. I have not got the weights of these at hand, but I 
believe I should be not far wrong in estimating their weight at 24 
or 25 tons each, and 22 to 23 tons each for the ‘‘ convertible” 
variety. The probable weight of the train drawn by the 
‘‘Eupatoria” was from 165 to 175 tons, and this was manifestly 
more than the engine could handle. Your correspondent should 
remember that these engines were not built for such comparatively 
heavy loads, 

The second reason was outlined in my previous letter. Twenty- 
tive years ago Swindon was a place where all trains stop ten 
minutes for refreshments, and as far as the fast West of England 
trains were concerned, it existed chiefly for this purpose. Con- 
sequently, the drivers, who probably considered ‘refreshments ” 
as not worth troubling about, did not ‘‘extend” their engines on 
the run to Swindon, provided they could make up the greater part 
of the lost time thence to Bath. 

Nottingham, January 2nd. E. L, AHRONS. 


REAMING, 


“ik,—Would some correspondent kindly tell me the proper way 
to ream a hole 2}in, diameter in cast iron, assuming that the work 
is to be done in a fairly heavy lathe. 

1. How much metal maximum and minimum should be left to 
be taken out by the reamer ? 

2. How many blades should there be in the reamer, and should 
they be spaced at regular intervals in the head or be slightly 
staggered ? 

3. How much “entry” should there be on the entering ends 
of the blades and how long should the parallel portion of the blade 
be for a hole 3¥in. long ? 

4. Should the entrance of the hole be slightly bell-mouthed to 
facilitate the entrance of the reamer? 

5. Should the reamer “float” or be rigidly held ? 

6. How many revolutions per minute should the piece make 
which is to be reamed ? 

7. At what pace should the reamer advance through the hole ? 
8. Should the finished hole present any appearance of a spiral 


We have been much interested in ‘‘ Viator’s”’ letter 7+ the 





mark indicating the progress of the reamer through the hole, or 

should the appearance of the hole be glass smooth throughout 

without mark of any sort / W. Mz. R. 
January 10th. 





LARGE FERRO-CONCRETE SPANS. 

Sir, —We note with interest the various examples of bridge con- 
structionerected during the past year, asreported in your issue of the 
5th inst., but you appear to have overlooked two bridges of very 
large span. 

One is at Kilkenny, where the largest Hennebique ferro-concrete 
bridge in the United Kingdom has recently been completed. This 
bridge, known as New St. John’s Bridge, was designed for the 
Joint Committee of the Kilkenny County Council and the Kil- 
kenny Borough Council by Mr. A. M. Burden, M. Inst. C.E., the 
county surveyor. The bridge bas a total length of 196ft. and a 
total width of 36ft. 4in., while the main arch has a clear span of 
140ft. and has a rise of 11ft. 6in. It was successfully tested on 
October 28th last and subsequently opened to the public. 

The second is a bridge now being constructed by M. Henne- 
bique at Rome. It is the largest ferro-concrete bridge in the 
world, and crosses the river Tiber. It has a centre clear span of 
333ft. (L. G. MOUCHEL AND PARTNERS, LIMITED), 

J. 8. E. DE VesrAN, Director. 

London, January 10th. 


A PROBLEM, 


Sir,—-Would some of your mathematical readers supply a 
solution to the following interesting problem: — A sheep is 
tethered to a point on the circumference of a circle enclosing 
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exactly an acre. What must be the length of the tether in order 
that the sheep may feed over exactly one-half of the circle ! 
London, January 5th. E. P. C. 





“RING MULE” SPINNING FRAME. 


THE operation of spinning cotton from yarn is effected 
almost exclusively on one of two kinds of machine, namely, 
the ring frame and the mule, or as it is sometimes called, the 
“‘spinning-jenny.’’ The ring frame possesses many advan- 
tages over its rival as regard simplicity, which enables its use 
to be attended by unskilled‘labour. It has also-a larger out- 
put and takes up less floor space. ‘The one great drawback 




















Fig. 1-SPINDLE AND COP 


to the ring frame is its inability to spin on the bare spindles, 
that is without either tube or bobbin. Many attempts have 
been made and much capital has been spent in producing 
devices to overcome this drawback, but hitherto the problem 
of devising a commercially successful solution has baffled the 
efforts of inventors, owing chiefly to the difficulty of forming 
the nose of the cop. 

An ingenious attempt to combine the advantages of the 
mule and the ring frames is now being brought before cotton 
spinners. It consists of a ring mule giving a continuous 


system of producing cops on the bare spindle, thus dis- 
pensing with the employment of bobbins, pirns or paper 
tubes, which have hitherto been the necessary accompaniment 
of the ring frame. A general view of the machine is given on 
the next page, Figs. 1 and 2 being views of the spindle and 
the ring and traveller, while Figs. 3, 4, and 5 are details of 
the machine. The latter embodies several special features 
which we will briefly describe. 

The first is a somewhat novel pattern of ring, and a hinged 
traveller—Fig. 2—which overcomes the dead point, or the 
acutest angle, especially when forming the nose and bottom 

















Fig. 2—RING AND TRAVELLER 


of the cops, or when starting up a new set of cops. This new 
type of traveller moves or swivels to and from the nose and 
base of the cop, and acts in a somewhat similar manner to a 
roving frame flier presser, which not only presses the cop and 
builds it firmly, but also.revolves round the ring. Another 
feature of novelty in the,new machine is the spindle—Fig. 1 
—which traps or secures the yarn when the ring rails are 
lowered for doffing purposes, and starting a new set of cops. 
With this object the top part of the spindle sleeve is of conical 
form with circular grooves and intersecting vertical grooves 
or slots. The circumferential grooves, seen in the itlustra- 
tion, trap or hold the yarn firmly, and the vertical grooves 

rmit any accumulation of yarn formed on the conical 
sleeve of the spindle to be removed readily and without 
disturbing the cops on the spindles by means of «a: picker or 
knife. The spindle has also a knee brake to facilitate and 
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“The Engineer” 


Fig. 3—RING RAIL, ANTI-BALLOONING APPARATUS, AND 
THREAD GUIDE 


expedite the piecing up of broken ends, while the spindle 
‘‘holder-down’’ is specially designed to effect the same 
result, and to enable the attendant readily to find the 
‘‘end’’ should it break at the base of the cop. A third new 
feature consists in the combination of the ring rail, anti- 
ballooning apparatus, and the thread guide rail by which 
these travel simultaneously in the same vertical plane the 
same distance as shown in Fig. 3. In this manner the 
distance from the thread guide to the ring rail or ring and 
traveller is always the same. 

A fourth featureconsists in the provision of a new chase regu- 
lator—Fig. 5—for lengthening or shortening the chase or lift as 
desired. On the rocking shaft T is fixed a slotted vertical 
lever into which is fitted a vertical screw. This screw 
raises or lowers the quadrant or radial arm, over which the 
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adjustable lifting chain passes and to which it is fixed, thus 
providing a simple adjustment for the various lengths of | 
cuases required for the different counts of yarn and lengths and 
thicknesses of the cops to be produced. A fifth essential | 
feature is the special form of cam—Fig. 4—for binding, 
building up, or crossing the yarn in an upward direction from 
the base to the nose of the cop. _This cam moves the copping 
or building motion and ring rails in such a manner that the | 
cops produced will weave, and can be transported without 
suffering damage. The list of new features is completed by 
mentioning that the distance from the spindle or girder rail 
to the “‘ nip ”’ of the front rollers is somewhat greater than on | 
the ordinary ring frame, whereby a greater amountof twist may 
be given to the yarn. Inthe machine which we have seen at 
work spinning 340’s counts the distance from the bottom of 


Fig. 4—SPECIAL FORM OF CAM 


the rollers to the spindle rail is 224in., and 143in. from the 
tip of the spindle to the nip of the rollers. 

A difference will be observed between the forms of traveller 
shown in Figs. 2and 3; in the former figure it is stamped 
out of thin steel plate, while in the latter it is made of wire. 
The traveller bridges across the ring E (Fig. 3), and is pro- 
vided with a hinge J, which permits movement of the 
delivery end H towards or from the spindle. The other end | 
of the traveller is formed so as to engage with the flanges of 
the ring. The thread from the spindle or cop is led through 
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guide rail is carried on the ring rail, and the anti-ballooning 
device thus reciprocates vertically with the ring and guide 
rail. The thread guide rail B is hinged at B’, and the shaft 
carrying the fingers M is so connected to the thread guide 
rail that when the latter is raised about its hinge the anti- 
ballooning fingers are lifted and removed from between the 
spindles. 

The cam shown in Fig. 4 is shaped so as to give such a 
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Fig. 5-CHASE REGULATOR 


the fork H, then across and through the eye formed by the | motion to the ring rail that there is an acceleration of move- 
other end, and finally through the thread wire C to the nip | ment from the base to the apex of the cone of the cop on 


of the rollers. 


comprises a finger M attached toa rocking shaft R, the finger | crossing thread quickly in an upward direction. 
The rocking | again to Fig. 5, it will be noted that the rocking shaft which 
shaft R is mounted on the standard D, by which the thread | moves the pokers of the ring rail has a quadrant to which ! Pritt, Bowley and Co., 46, Fenchurch-street, London, E.C, 


projecting into the spaces between the spindles. 


The anti-ballooning device also seen in Fig. 3 | which winding takes place, in order to lay the binding or 
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the operating chain is connected. The quadrant is in tw 
parts, one of which, N, is connected to the rocking shaft T 
whilst the other part O can be radially. moved relatively to 
the shaft or outwardly or inwardly along the pari N and 
| secured. The pokers of the ring rail are operated through 
| the arms T', and the two parts of the quadrant are connected 
| by the screw V in such a manner that rotation of 
| the screw in one direction lengthens the quadrant, and 
| vice versd, to effect the variation in the length of the chase of 
| the cop as a result of the variation effected in the vertical 
| reciprocation of the ring rail. The mechanism by which 
| motion is transmitted to the movable quadrant is of the usual 
type. Theoperation of the frame is by means of double tin 
rollers positively driven together by silent gears. 

The machine, which we had an opportunity ofinspecting, was 
| an old ring frame fitted with the various devices above referred 
to. The spindle speed was 7200 revolutions per minute— 
somewhat slower than in a modern ring frame—and the yarns 
320’s counts were made from good American cotton. The 
spindles could be stopped and started again at any position 
without trouble, and broken ends were very few, considering 
| that the temperature of the room was only about 54 deg. Fah. 
We had an opportunity of testing the thread in the weft 
shuttle of a loom weaving calico, with highly satisfactory 
results, practically the whole of the cop being used up with 
only one breakage. The cops were generally very firm and 
“‘ ready ’’ easily. 

The frame is being placed on the market by the Patent 
Ring Mule Company, 3, Ormerod-street, Burnley. 











Tue New ALLOY ATHERIUM.—A new white metal alloy, which is 
called ‘‘ Atherium,” and for which some remarkable properties are 
claimed, has recently been brought to our notice. In the first 
place, it is slightly lighter than aluminium. The specific gravity 
is 2.4 to 2.57, according to the mixture, the specific gravity of 
aluminium varying between 2.56 and 2.67, according to whether it 
is cast or wrought. Combined with this lightness, the alloy has, 
| we gather, a tensile strength of 18.66 tons to the square inch. A 
| test made by Mr. R. H. Harry Stanger, of Westminster, on a test 
| piece 0.628in. in diameter, showed an elastic limit of 33,712 1b. per 
| square inch, and an ultimate strength of 41,798 lb. per square inch. 
The extension on 2in. measured length was 17.5 per cent., and the 
reduction of area was 39.1 per cent. The alloy has, we are 
informed, the property of making good sound castings, and of 
working well in rolling and turning. We have ourselves seen that 
clean screw threads can be cut, and that it can also be soldered, 
forged, and welded. It can also be riveted cold. We understand, 
moreover, that it does not tarnish or corrode, that it withstands 
the action of sea water, and that it is electrically positive. It is 
exceedingly difficult to bend in the fingers a piece of wire about 
jin. in diameter made of this material. Its electrica] conductivity 
is about 55.1. The sale of this alloy is in the hands of Messrs, 
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NICOLSON’S HIGH-SPEED BOILER. 


WE illustrate above the latest design of boiler by Dr. Nicol- 
son, Professor of Engineering, Manchester University, as set 
forth in his paper on ‘‘ Boiler Economics and the Use of 
High Gas Speeds,’’ read before the Institution of Civil Engi- 
neers and Shipbuilders in Scotland. Dr. Nicolson’s descrip- 
tion is as follows :— 

RATIONAL DESIGN OF STEAM BOILERS. 

““T now proceed to show how, by the application of Stefan- 
Boltzmann's law of radiation, and Osborne Reynolds’ Jaw of 
heat transmission, the designing of a steam boiler may be 
rationally carried out, with the assured expectation that the 
results actually obtained on trial will be in close accordance 
with those predetermined by calculation. The general type 
of boiler selected for study is the high-speed counterflow 
boiler, shown above.’ The furnace (1) is not arched over with 
firebrick, but tube surface is provided to take the fire radia- 
tion for evaporative purposes. A reverberatory chamber (2, 3) 
is provided between the fire and the evaporator for the pur- 
pose of completing combustion, so that not only all unburnt 
gases, but also all small coal blown out of the fire may be 
entirely burnt with an additional supply of air. The pro- | 
ducts of complete combustion then pass through the evapo- 
rator (4, 5), which consists of sheets of closely pitched tubes | 
in. diameter and gin. bore, expanded into headers at each 
end, and enclosed in a sheet steel casing lined with thin fire- 
bricks, with hollow spaces for air behind. The gas flue is 
formed by the spaces between the tubes and within the casing. 
From the evaporator the gases pass through a similarly con- 
structed nest of tubes, called the economiser (6, 7), to the 
fan suction (8). The cold feed enters at A, passes up through 
the—gin. diameter, tin. bore—tubes of the economiser, in 
countercurrent to the gases, to thedrum B. The proportions 
are such that the feed is brought almost to the boiling point | 
by passage through the economiser, and most of the evapora- 
tion is done in (4,5). If the feed is impure, a mud drum C 
is provided, and the boiling feed is led thereto from B. After 
settling, it is led by a number of bent pipes in C to the 
U-shaped chamber below C, and is forced to pass along the 
radiation tubes to D. Thence it goes vid the ‘convection 
evaporator ’ tubes to the steam drum E. 

‘The fan is driven by a steam turbine, and draughts up | 
to 50in. or 60in. of water gauge can be induced in the fan | 
suction (8) by one wheel only, running at from 2000 to 3000 | 
revolutions per minute. The main feed pump G and rotary | 
pump F are driven through worm gearing by the same tur- | 
bine, The rotary pump F can draw water from E and dis- | 
charge it vid the radiation evaporator and drum D back into 
E, so as to prevent these tubes from being burnt when the | 
main feed is turned off. When under full steam, experience | 
has shown that the circulation due to the main feed pump | 
alone is sufficient to keep the tubes in (4, 5) quite cool; and | 
F can be stopped. | 

‘The power of the boiler is instantly varied by the steam | 
supply to the fan turbine ; and owing to the smaitl volume of | 
water to be initially heated, the full steam pressure can be | 
got up from cold within fifteen minutes, provided stand-by | 
steam for the turbine is available.”’ | 





| 











THE HISTORY OF THE WESTINGHOUSE 
BRAKE.* 


Iv has been suggested to me that it would interest the members of | 
the Society to have a short account of the conception and develop- | 
ment of the air brake, to form an authoritative statement for the | 
records of the Society, and as I believe 1 am chiefly indebted to | 
my work in developing the air brake and introducing it upon rail- | 
ways for the honours you have conferred upon me, I have pleasure | 
in complying with such suggestion, especially as a statement of the 
conception and development of the air brake will supplement what 
I have heretofore said in regard to the benefits to be derived from | 
the standardisation of mechanical devices. 





“ From the Presidential Address of Mr. George Westinghouse to the 
American So+iety of Mechanical Engineers, December 6th, 1910. 
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To deal comprehensively with a subject which involves an 
experience of nearly forty-five years would require much more of 
your time than should be taken on this occasion. | will, however, 
present as briefly as possible some of the salient points. 

My first idea of braking apparatus to be applied to all of the 
cars of a train, came to me in this way ; a train upon which I was 
a passenger between Schenectady and Troy in 1866, was delayed a 
couple of hours due to a collision between two freight trains. The 
loss of time and the inconvenience arising from it suggested that 
if the engineers of those trains had had some means of applying 
brakes to all of the wheels of their trains, the accident in question 
et have been avoided, and the time of my fellow-passengers 
and myself might have been saved. 

The first idea which came into my mind, which I afterwards 
found had been in the minds of many others, was to connect the 
brake levers of each car to its draught gear, so that an applica- 
tion of the brakes to the locomotive, which would cause the cars 


| to close up towards the engine, would thereby apply a braking 


force through the couplers and levers to the wheels of each car. 
Although the crudeness of this idea became apparent upon an 


| attempt to devise an apparatus to carry the scheme into effect, 


nevertheless the idea of applying power brakes to a train was 
firmly planted in my mind. 

Shortly afterwards, while I was in Chicago, the superintendent 
of the Chicago Burlington and Quincy Railroad, Mr. A. N. Towne, 
invited me to inspect what was then considered an ideal passenger 
I accepted this 
invitation, and while looking over the train, which was fitted with 
a chain brake, I was introduced by Mr. Towne to Mr. Ambler, the 
The Ambler brake, as was explained to 
me, consisted of a windlass on the locumotive which could .be 
revolved by pressing a grooved wheel against the flange of the 
driving-wheel to wind up a chain which extended beneath the 
entire train overa series of rollers attached to the brake levers of 
each car, and so arranged that the tightening of the chain caused 
the brake levers to move and thereby apply the brake shoes to the 
wheels. I ventured tosay to Mr. Ambler that I had been work- 
ing upon a brake myself, but was immediately informed by him 
that there was no use working upon the brake problem; because 
he had devised the only feasible plan, which was fully protected by 
patents. Mr. Ambler’s opinion and advice, however, proved to be 
an incentive to a more energetic pursuit of the subject. 

As an improvement on Mr. Ambler’s plan, I considered the use 
of a long cylinder to be placed under the locomotive, the piston of 
this cylinder to be so connected to the chain that it could be drawn 
tight by the application of steam from the locomotive boiler with 
a force which could be more accurately controlled than was possible 
with the windlass arrangement. A short study of this idea showed 
that it would be impossible to have a cylinder long enough to 


| operate a chain brake upon more than four or five cars, whereas 


trains of ten and twelve passenger cars were frequently run upon 
the important railways. 

My next thought was the placing of a steam cylinder under each 
car with a pipe connection extended from the locomotive beneath 


| its tender and under each car, with flexible connections of some 


sort, not then thought out, so that steam could be transmitted 
from the locomotive through the train pipe to all of the cylinders ; 
but, as in the case of the attempt to improve the chain brake, it 
required but little time with some experimentation to disclose 
the fact that it would be impossible, even in warm weather, to 
successfully work the brakes upon a number of cars by means of 
steam transmitted from the locomotive boiler through pipes to 
brake cylinders. 

Shortly after I had reached this conclusion, I was induced by 
a couple of young women who came into my father’s works to 
subscribe for a monthly paper, and in a very early number, 
proLably the first one I received, there was an account of the 
tunnelling of Mount Cenis by machinery driven by compressed air 
conveyed through 3000ft. of pipes, the then depth of that tunnel. 
This account of the use of compressed air instantly indicated that 
brake apparatus of the kind contemplated for operation by steam 
could be operated by means of compressed air upon any length of 
train, and I thereupon began actively to develop drawings of 
apparatus suitable for the purpose, and in 1867 promptly filed a 
caveat in the United States Patent-office to protect the invention. 
In the meantime, I had removed from Schenectady to Pitts- 
burg, where I met Mr. Ralph Baggaley, who undertook to 
defray the cost of constructing the apparatus needed to make a 
demonstration. 

At that time no compressed air apparatus of importance had 
within my knowledge been put in operation. The apparatus 
needed for a demonstration was, however, laboriously constructed 
in a machine shop in Pittsburg, being finally completed in the 
summer or early autumn of 1868. This apparatus consisted of 
an air pump, a main reservoir into which air was to be Compressed 





for the locomotive equipment, and four or five cylinders such as 
were to be put under the cars, with the necessary piping, all so 
arranged that their operation as upon a train could be observed. 
Railway officials of the Pennsylvania and Panhandle railroads were 
then invited to inspect the apparatus and witness its operation. 
Asa result. the superintendent of what was then known as the 
Panhandle Railroad, Mr. W. W. Card, offered to put the Steuben- 
ville accommodation train at my disposal to enable me to make a 
practical demonstration. The apparatus exhibited was removed 
from the shop and applied to this train, which consisted of a- loco- 
motive and fcur cars. Upon its first run after the apparatus was 
attached to the train, the engineer, Daniel Tate, on emerging from 
the tunnel near the Union Station in Pittsburg, saw a horse and 
wagon standing upon the track. The instantaneous application of 
the air brakes prevented what might have been a serious accident, 
and the value of this invention was thus quickly proven and the 
air brake started upon a most useful and successful career. 

Prior to the construction and practical test of the air brake, | 
had opportunities while travelling to present the subject to 
numerous railway officials and to endeavour to secure their 
co-operation in the development of the apparatus, None of those 
approached appeared to have faith in the idea, though I after 
wards found that the acquaintances made and the many discussions 
I had had with railway people were of great advantage in the 
introduction of the air brake upon the railways with which they 
were connected. 

I suppose many persons present have heard or read the story of 
an alleged interview between Commodore Vanderbilt and myself 
about the application of air brakes to the New York Central. The 
story as told seems to have appealed to the imagination of many 
people. As a matter of fact, there is no foundation whatever for 
that story. From the moment when the practicability of air 
brakes was demonstrated to the present hour, there has been, 
nothing but satisfaction and pleasure in being associated with an 
invention which has contributed so much to the safety and comfort 
of travellers and so greatly tothe prosperity of railways. 

In the development and introduction of the air brake, I was con- 
trolled by the apparent fact that the apparatus would have to be 
uniform upon all cars to provide for the convenient change of the 
composition of trains. It also was most obvious, in view of the 
crying demand for some better means for stopping trains, that 
some power brake would inevitably be universally applied to all of 
the cars and engines upon all railways. These ideas naturally 
involved a further one, namely, the importance of having all of the 
brake apparatus made by one company, so as to ensure absolute 
uniformity and consequent interchangeability, and this led to the 
formation of the Westinghouse Air Brake Company early in 1869. 

The essential parts of the air brake as first applied were :—An 
air pump driven by a steam engine receiving its supply from the 
boiler of the locomotive ; a main reservoir on the locomotive into 
which air was compressed to about 60 1b. or 70 1b. pressure per 
square inch ; a pipe leading from thereservoir toa valve mechanism 
convenient to the engineer ; brake cylinders for the tender and 
each car; a line of pipe leading from the brake valve under the 
tender and all of the cars, with a pipe connection to each brake 
cylinder ; flexible hose connections between the cars provided with 
couplings having valves which were automatically opened when 
the two parts of the couplings were joined, and automatically 
closed when the couplings were separated, so that the valve of the 
coupling at the end of the train was always closed and prevented 
the escape of air when introduced into the brake pipe. 

The piston of each cylinder was attached to the ordinary hand- 
brake lever in such a manner that when the piston was thrust out- 
ward by the admission of compressed air, the brakes were applied. 
When the engineer had occasion to stop his train, he admitted the 
air from the reservoir on the locomotive into the brake cy!irders 
through the train pipe. The pistons of all cylinders were, it was 
then supposed, simultaneously moved to set all of the brakes with 
a force depending upon the amount of air admitted through the 
valve under the control of the engineer. 

To release the brakes, the handle of the brake valve was moved 
so as to cut off communication with the reservoir, and then to 
open a passage from the brake pipe to the atmosphere, permitting 
the air which had been admitted to the pipes and cylinders to 
escape. : 

The success of the apparatus upon the first train was followed 
by an application of an equipment toa train of six carson the 
Pennsylvania Railroad, and in September, 1869, this train was 
placed at the disposal of the Association of Master Mechanics 
representing numerous railways, which Association was then in 
session at Pittsburg. The train was run to Altoona, and the air 
brakes were used exclusively for controlling the speed of the train 
on the eastern slope of the Alleghenies, and special stops were 
made at the steepest portions of the line in such an incredibly 
sbort distance—as we all thought then—as to firmly establish in 
the minds of all present the fact that trains could be efficiently 
and successfully controlled by means of brakes operated by 
compressed air. 

The next event of importance was the application of the brakes 
in November, 1869, to a longer train of ten cars upon the Penn- 
sylvania Railroad, which was taken to Philadelphia for the purpose 
of demonstrating to the directors of that railway the success of the 
apparatus. I may say at this point that the Pennsylvania Rail- 
road had been using for some years a chain brake similar to the 
one applied by Mr. Ambler, but had found that its use was limited 
to short trains, and that it was not a satisfactory contrivance for 
the purpose intended. There were invited to witness these trials 
in Philadelphia a large number of railway people, and the papers 
gave extended notices of the tests made, which brought to the 
train on the next day Mr. — L. Dunlop, the General Super- 
intendent of the Chicago and North-Western Railway, who was 
desirous of having the whole apparatus fully explained to him. 
The result of his inspection of the air brake apparatus was an 
invitation to make a demonstration upon his railway in Chicago, 
and he offered, if the Pennsylvania Railroad would send a train 
for the purpose, to invite the leading railway people and members 
of the Press of that vicinity. The apparatus was then transferred 
to a train consisting of a new locomotive and six new cars, and 
this train was run to Chicago over the Fort Wayne Railroad, and 
a number of tests were immediately afterwards made upon the 
tracks of the Chicago and North-Western Railway, evidently to 
the entire satisfaction of those present. From Chicago, the train 

sroceeded to Indianapolis, where other tests were made, and then 
ack to Pittsburg. 

The outcome of these demonstrations was immediate orders for 
equipment for the Michigan Central and the Chicago and North- 
Western, and shortly after for the Union Pacific Railway in the 
West, and for the Old Colony and the Boston and Providence 
roads in the East. 

I refer to these details to illustrate the readiness with which rail- 
way officials took up this invention, and the comparative ease with 
which the required orders were secured and because it has been 
often stated that the trials and tribulations in the introduction of 
the brake were of the severest nature. 

Works were built in Pittsburg for the manufacture of the 
apparatus, and were fitted with the best tools obtainable. 
Standards were adopted and adhered to in the parts of the 
apparatus which required uniformity in constraction in order to 
insure interchange of the rolling stock so fitted upon various 
roads. I think I am safe in saying that the course pursued in the 
manufacture and introduction of the brake had a more important 
bearing than anything else in deciding the Railway Master 
Mechanics and Master Car Builders a few years later to take up 
the question of the standardisation of various parts of cars in order 
that repairs could be more conveniently made 

It soon developed that it took considerable time to apply the 
brakes with full force and a longer time to release them, and that 
in the event of a break-in-two of a train—a frequent occurrence in 
those days —the rear section would be uncontrolled, and when this 
occurred upon an ascending gradient, the rear detached section 
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might run away, with disastrous results. To overcome this diffi- 
culty a new development was necessary, the outcome of which was 
what has since been known as the automatic air brake. 

In the automatic air brake equipment there were the same air 
pump, reservoir, train pipe, and brake cylinder, but, in addition 
to these, there were two important features added to the tender 
and each car equipment ; the first, an auxiliary reservoir, and the 
second a triple valve or device interposed between the brake 
pipe, brake cylinder, and auxiliary reservoir. This triple 
valve was so constructed that when air was admitted to the 
train pipe an opening was established between the train pipe and 
the auxiliary reservoir whereby the train pipe and reservoir were 
filled with air under pressure. The valve also opened a passage 
from the brake cylinder to the atmosphere. This was the normal 
condition of the apparatus when the brakes were off. To apply 
the brakes the engineer discharged a portion of the air from the 
train pipe, whereupon the triple valve closed the connection 
between the brake pipe and the reservoir and between the brake 
cylinder and the atmosphere, and then opened a passage from the 
auxiliary reservoir to the brake cylinder, the piston of which was 
moved outwardly by the air from the auxiliary reservoir, so as to 
apply the brakes. The restoration of the pressure within the brake 
pipe released the brakes and recharged the reservoir. This 
development occurred during 1872 and 1873. 

The automatic brake was at that time supposed to be instan- 
taneous in its action in applying the brakes, and almost 
instantaneous in releasing them. In the event of the escape of air 
from the train pipe by its rupture or by the separation of the 
train, the air stored in the auxiliary reservoirs instantly and auto- 
matically applied the brakes to all parts of the train, and they 
could only be released by either repairing the damage and restor- 
ing the pressure, or by means of special release valves operated by 
the train men. 

The automatic brake having proved itself vastly superior to the 
plain or straight air brake first described, it soon became a standard, 
but during the transition period an automatic brake was easily 
converted into a plain brake by a manually operated special valve 
arranged in the casing of the triple valve. 

The gradual increase in the length of freight trains and the 
numerous accidents due to lack of brake control early suggested 
that automatic air brakes should be made a part of the equipment 
of all freight trains, and to determine the practicability of the 
automatic brake for this purpose a train of fifty cars was fitted in 
the early eighties and taken over the Alleghenies on the Pennsyl- 
vania Railroad, and the tests made demonstrated that such a train 
could be controlled on the heaviest gradients by this means. 

In 1885 the Master Car Builders appointed a committee to 
report upon the feasibility of the application of brakes to freight 
trains, and this committee inaugurated what are now known as 
the Burlington (Ia.) brake trials made in 1886 and 1887. There 
were presented two trains fitted with air brakes, one fitted with a 
vacuum brake, and one with the brake operated by means of 
attachments to the drawbars, similar to the conception first 
referred to. Each of these trains had fifty cars. These tests 
proved the inadequacy of the type of automatic air brake then 
presented by the Westinghouse Air Brake Company, as well as the 
inadequacy of all the other brakes then tested. 

It becoming apparent that the lack of success at Burlington was 
due to the comparatively slow application of the brakes upon the 
rear portion of the train, the effect of which was to cause most 
serious shocks, almost like collisions, a new development was 
imperatively needed in order to insure the successful handling of 
freight trains of fifty cars. 

As a part of the automatic air brake passenger equipment I had 
developed in the seventies a system of train signalling involving 
the use of a second train pipe, which is now in general use upon 
all of the railways. This signalling apparatus had a sensitive 
valve device connected to a small reservoir upon the locomotive, 
and these were so arranged that when compressed air was admitted 
through a small opening into the signalling pipe both the pipe and 
reservoir were charged to @ low pressure (at the present time to 
45 1b.). By opening a valve at any point im the train to permit a 
small quantity of air to escape from the signal pipe the delicate 
valve referred to was caused to move so as to admit air from its 
auxiliary reservoir to blow a whistle located in the cab of the 
locomotive. It was found upon experimentation that when the 
valve in any car remote from the engine was quickly opened and 
closed as many as five times the whistle would be blown an equal 
number of times, the first time being after the last escape of air ; 
that is to say, there were set in motion five distinct waves of air, 
each capable of doing work. 

During these developments it was found that the waves of air 
within the brake pipe travelled as rapidly as sound, i.¢., about 
1100ft. a second. 

Being fully impressed with the idea that if the wave of air 
which was utilised for signalling could be made to operate the 

triple valves upon the cars there would then be an almost instan- 
taneous application of the brakes upon the front, rear, and other 
portions of the train, this idea, with hard work and a large 
number of experiments, shortly produced what is now known as 
the quick-action automatic brake. The Westinghouse train was 
left at Burlington in order that the new triple valves with the 
quick-action attachment could be applied and further experi- 


suggest has been omitted in securing the highest degree of perfec- 


tion. The requirements during the past few years, by reason of 
the greater weight of cars and locomotives and of the higher 
s s at which they are run, have necessitated the redesigning of 


all of the passenger train brake apparatus, including the method 
of attaching the brake shoes to the cars and the levers and con- 
nections for bringing these shoes to bear with the required 
pressure upon the wheels, For the purpose of insuring the highest 
eftiviency, every wheel of a passenger train, including those under 
the locomotive, is now acted upon, whereas formerly many of the 
master mechanics and engineers were apprehensive that it would 
not be possible to make use of all of the wheels of a locomotive for 
braking purposes. 

I have spoken of four chief developments. It has been neces- 
sary, in order to avoid disastrous consequences, that each develop- 
ment should be of such a kind that cars fitted with newer apparatus 
could operate with little inconvenience with cars fitted with earlier 
apparatus. As it stands to-day, scarcely any of the old type of 
brake and the first type of automatic brake are in use, but should 
a car fitted with the first form of automatic brake be found and 
put into a train with the more modern apparatus, such older 
apparatus would be found to operate fairly well with the more 
perfect form. The prevailing idea in the development and intro- 
duction of the brake has therefore been an adherence to such 
uniformity of apparatus that the interchange of traffic over 
various roads could go on uninterruptedly. 








CALENDARS, DIARIES, &c., FOR 1911. 


CALENDARS, diaries, pocket-books, blotting-pads, &c., continue 
to reach us, and since our previous notice ‘appeared a new stock 
has accumulated.—From the Electrical Power Storage Company, 
Limited, of 4, Great Winchester-street, E.C., we have received 
the usual excellent combined calendar, diary and blotting-pad. 
As is customary, this is of large size and admirably suited for office 
use.—An excellent combined diary and blotting-pad suitable for 
office use has also been aaiieed from Barry, Head and Co., 
of 110, Cannon-street. E.C.—The twenty-ninth annual issue of the 
‘*Sanitary Record Year-book and Diary” for 1911 has also 
reached us. This is issued by the Sanitary Publishing Company, 
Limited, of 5, Fetter-lane, E C.—An excellent wall calendar has 
been sent by the British Thomson-Houston Company, of Rugby. 
It has large monthly tear-off sheets, each of which bears an illus- 
tration of some form of electrical machine or appliance used in 
colliery work.—A neat wall calendar, with monthly tear-otf sheets, 
received from Ferranti Limited, of Hcllinwood, Lancashire, 
differs from all others in our possession, in that it is mounted on 
wood instead of cardboard.—Calendars, with monthly tear-off 
sheets, and mounted on cards, have also been received from the 
following firms :—Charles H. Blume, of Fitzalan-square, Sheffield ; 
Poulton and Son, of Reading ; the Cleveland Bridge and Engineer- 
ing Company, Limited, of Darlington ; R. Y. Pickering and Co., 
Limited, of Wishaw ; and Trechmann, Weeks and Co., Limited, 
of Halling, Kent.—The Atlas Metal and Alloys Company, 
Limited, of 52, Queen Victoria-street, E.C., has sent a wall 
calendar, with monthly cards.—The firm of Thermit, Limited, 
27, Martin’s-lane, Cannon-street, E.C., has sent a useful ket 
memorandum book with calendars for 1911 and 1912. Particulars 
are also given of the Thermit system of welding.—A useful blotting 
pad is being issued by the Bowesfield Steel Company, Limited, of 
110, Cannon-street, E.C.—The Welin Davit and Engineering Com- 
pany, Limited, of 5, Lloyd’s-avenue, E.C., has sent a novel desk 
calendar having weekly cards.—From the Thames Ironworks Ship- 
building and Engineering Company we have received a desk 
calendar printed on cardboard.—A tasteful little desk calendar 
with monthiy tear-off sheets is also to hand from the Press Etching 
Company, of 12, Wine Office-court, E.C.—The Submarine Signal 
Company. of Friars House, New Broad-street, E.C., has sent a 
well got up wall calendar mounted on a card bearing an attractive 
picture. It has monthly tear-off sheets.—Head, Wrightson and 
Jo., Limited, of Norton-road, Stockton-on-Tees, have issued a 
useful wall calendar with large monthly tear-off sheets. Many of 
the firm’s specialities are enumerated and illustrated in this 
calendar.—A similar calendar is also to hand from W. H. Willcox 
and Co., Limited, of 23, Southwark-street, S E.—The Brush 
Electrical Engineering Company, of Loughborough, has sent us a 
wall] calendar with daily tear-off sheets. It is mounted on a card 
which bears an excellent picture.—The largest wall calendar 
among our collection is from the Wouldham Cement Company, 
Limited, of 35, Great St. Helens, E.C. It has daily tear-off sheets 
measuring 174in. by 14fin., and is identical to the calendar issued 
by the firm last year.—From Johnson and Phillips, Limited, we 
have received a neatly bound waistcoat-pocket diary and engage- 
ment book, and from the Locomotive Publishing Company the 








THE FRENCH CRUISER EDGAR QUINET. 


THE French cruiser Edgar Quinet, which has recently com- 
pleted her speed trials, is an improved Ernest Renan. Her 
contract speed was 23 knots, but during her official trials, and 
with only 30 boilers at work out of 40, she maintained a 
mean speed of 23.92 knots for three consecutive hours, thus 
exceeding her contract speed by just under a knot. She also 
developed nearly 4000 indicated horse-power more than the 
stipulated amount. 
Her leading particulars are :— 





Length over all 515ft. 10in. 
Extreme breadth 70ft. Zin. 
Draught, astern .. .. .. 27ft. din. 
Displacement at this draught 14,158 tons 
Coal carried on trials =x 1242 = 


Full capacity of bunkers 2300 =i, 
Radius of action at 10 knots .. 12,000 miles (designed) 

The hull is of mild steel throughout, and is provided with 
docking and bilge keels. _A belt of side armour extends from 
end to end of the vessel, and is connected with two armoured 
decks. The belt armour is 12ft. 2in. deep amidships, where 
it is Tin. thick, this thickness being reduced to 4in. at the 
two ends. Two athwartship armoured bulkheads Tin. thick 
extend from the side plating to the centre barbettes. The 
splinter deck is flat, and varies from 24 mm. to 34 mm 
(.94in. to 1.33in.) thick. The armoured deck is partly, 
sloping ; where flat it is 45 mm. (1.77in.) thick and where 
sloping 65 mm. (2.56in.) thick. All round the ship a coffer- 
dam has been worked behind the side belt armour. 

The armament is decidedly on the light side, having 
regard to modern developments. It consists of fourteen 
7.5in. guns, as follows:—Two in the forward and astern 
central turrets ; six in turrets arranged on three each side 
of the vessel ; and four in casemates, two forward and two 
aft. There are, in addition, eighteen 65 mm. (2.56in.) guns 
and eight 47 mm. (1.85in.) guns. Nine of the 7.5in. guns 
can be fired on the broadside and four ahead and astern. 
There are two 18in torpedo tubes. 

The thickness of the armour in the turrets is 6.5in., and 
their splinter plates are 4in. thick. The armour of the 
barbettes is also 6.5in, thick, their floor plates 1.6in., and 
their inner tube 3.2in. The outside plating of the case 
mates is 6.5in., the inside plating 4in., and their splinter 
plates 3.5in. The conning tower, which is on the lower deck, 
is made of 10in. plating, and has an 8in. shield. 

The vessel is steam-heated throughout, and nearly all her 
auxiliaries are electrically driven. There are forty Delaunay 
Belleville water-tube boilers working at 300 1b. pressure, and 
having a total grate area of 231 square metres—say, 2486.5 
square feet—and a heating surface of 7605 square metres— say, 
81,860 square feet. According to contract, she had to be 
provided with three sets of triple-expansion four-cylinder 
main engines capable of developing 36,000 indicated horse 
power at a speed of 136 revolutions per minute, and this 
power was to produce a speed of 23 knots. 

The actual figures arrived at during the official trials, as 
supplied to us from a trustworthy source, are set out in the 
accompanying tables :-— 

Ten Hours’ Full-power Trial. 





‘* Locomotive Engineer’s Pocket-book and Diary.” Thisis quite a 
useful little volume for the locomotive man, containing numerous 
statistics, formule, sketches, &c., connected with locomotive engi- | 
neering. 
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RoyaL AGRICULTURAL SOCIETY OF ENGLAND.—Intending exhi- 








ments made. The valves as developed for this emergency proved 
to be successful, and the tests made with this train after their ap- 
plication were eminently satisfactory to the railway officials. It 
was thereupon arranged to take this train to Minneapolis and 
St. Paul, Milwaukee, Chicago, St. Louis, Cincinnati, New York, 
Albany, through to Boston and New England, to Washington, and 
then to Pittsburg, innumerable demonstrations being made 
during this journey of some thousands of miles. This train, 
drawn by two locomotives, was frequently run at speeds above 50 
miles an hour, and the tests were witnessed by all of the promi- 
nent railroad people of the country. So great was the demand 
for good brakes on freigbt trains that considerable difficulty was 
at first experienced in promptly filling the orders of railway com- 
panies. Nevertheless, the wide publicity given tu these tests, 
coupled with a public demand for the adoption of means to 
prevent accidents, brought about the enactment of a law by the 
Congress obliging the railways to apply brakes and also automatic 
couplers to all freight trains in the United States within a time 
named in the Act, which time was subsequently extended because 
it was physically impossible for the railway companies to make the 
introduction within the time first prescribed. The quick action 
automatic brake was operated like the first automatic brake for 
ordinary train movements; the quick action resulted only when 
it was necessary to apply the brakes for an emergency. 

No sooner had the quick-action automatic brake been developed 
to operate successfully on trains of fifty cars than new conditions 
were presented. Steel freight cars carrying enormous loads had 
in the meantime been developed and freight locomotiveshad beenin- 
creased in capacity, so that trains were often composed of seventy 
to eighty cars, and more recently some trains have had as high as 
one hundred cars. This possibility had, however, been foreseen, 
and experiments were constantly being carried on to so improve 
the apparatus that it could be used to control trains of any 
practical length, and these experiments also had in view the more 
nearly instantaneous action of the brakes for ordinary service pur- 
poses than was possible with the automatic brake or with the 
quick-action brake. The result was a most important develop- 
ment. 

The present improved triple valve has the emergency feature, 
but it also has what is known as the quick-service application 
feature—that is, for ordinary purposes the air is admitted to all of 
the brake cylinders so quickly that the longest freight train can 
be handled with almost the precision obtainable in the control of 
passenger trains of from six to twelve cars. 


In the matter of the development of the brakes for operation 


second congress in Dublin on the 19th, 20th, and 21st April next, 
and at the same time to promote an exhibition of road material, 


Society’s grounds at Ballsbridge, in connection with the spring 
show, which will be held at the same time as the Congress. 
order to make the Congress as representative as possible, it has 
been decided to invite delegates from all the county, urban, and 


be specially set apart to enable the delegates and the surveyors to 
their councils to attend the Exhibition. 
bition of road machinery, it is pro} 
ing road materials of all kinds—broken stone, stone setts, flags, 
tar-macadam, wood blocks, binding material, &c., and the com- 
mittee hope to be able to make arrangements for testing and tabu- 
lating any samples of road material forwarded to them for the 
purpose. Particulars regarding the Exhibition may be obtained 
from either Mr. R_ Bruce, agricultural superintendent, Royal 
Dublin Society, Kildare-street, Dublin. 
samples of material, &c., it is intended to allot a special stall, and 
for particulars regarding i eae 

to one of the undersigned—Mr. R. H. Dorman, county surveyor, 


bitors in the Implement Department at the Society’s Show to be 
held at Norwich from June 26th to 30th next, are reminded that 
the entries close on Monday, March 20th, 1911. Entries for the 
trials of potato diggers and potato sorters close on Saturday, 
April Ist, 1911. The regulations and forms of application for 
space are now ready, and will be forwarded on application to Mr. 
Thomas McRow, Secretary, 16, Bedford-square, London, W.C. 
KELLY’s Post-OFFICE DIRECTORY FOR 1911.—This directory for 
the ensuing year, which is the hundred and twelfth annual issue, 
has been corrected down to the latest moment compatible with its 
appearance about the middle of December. As is usual, it is pro- 
vided with two excellent maps, one of London and the other of its 
suburbs. The copy which has been sent to us is admirably bound, 
and in every respect it constitutes a creditable production. Apart 
from the publication having been corrected and brought up to date, 
no change appears to have been made, and the volume now before 
us closely resembles that issued last year. It will be remembered 
that in the case of the directory issued for 1909 the width of the 
pages was increased by adding another column, with the result that 
the thickness of that volume was less than that of its predecessor 
which appeared in 1908. The dimensions of this new directory 
now under review are practically the same as those of the previous 
volume, and it may oceupy the usual place on the bookshelf. 


Irn1IsH RoapD CoNnGREss, 1911.—It has been decided to hold a 


road machinery, and other appliances at the Royal Dublin 


In 


rural district councils in Ireland to attend ; and an afternoon will 


In addition to the exhi- 
ed to allot space for exhibit- 


For small articles, 


ein thisstall application should be made 








upon passenger trains, nothing that skill and perseverance could 





Armagh ; or from Mr. A. Keogh Nolan, 16, Leinster-street, Dublin, 





continue to come to this side duri 
far well engaged, and to-da 
orders, the market quotation 
£5 2s, 6d. for Siemens, 


Actual Contract 
results. figures. 
Number of boilers a hie 40 _ 
Mean indicated _ ae 36,823 36,000 
Coal consumption per I.H.P. hour reer 1.82 Ib. 
= square foot of grate area 25.38lb... _ 
Mean speed forthe 10hours .. .. .. .. . 23.8knots .. 23 knots 
Three Hours’ Full-power Trials with Three-quarters of Boilers. 
Number of boilers pee 30 
Mean indicated horse-power .. .. 39,803 36,000 
Coal consumption per L.H.P. hour... ..  .. 1,931 Ib. _ 
im square foot of grate area 39.31 Ib. . _ 
Mean speed for the three hours -» «+ ee 23.92 knots.. 23 knots 
Twenty-four Hours’ Consu mption Trial. 
Number of boilers .. .. .. 40 a 
Mean indicated horse-power .. . 25,416 24 000 
Coal consumption per .H.P. hour .. .. .. 1.344 Ib. 
ae square foot of grate area 14.03 Ib. ; ~ 
Mean speed . Kase ee. 640, RF pa oa a ee _ 
Six Hours’ Consumption Trial, 
Number of boilers ae Be 20 — 
Mean indicated horse-power .._ .. 16,705 16,000 
Coal consumption per I.H.P. hour 1,29 Ib. 1.543 Ib. 


ee square foot of grate area 16.71 Ib. ; 
Mean speed .. de ds ee ae he ee | aad Os 3 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


The January Quarterly Meeting. 

THE January quarterly meeting of the Midland Iron 
Trade was held to-day (Thursday) in Birmingham and attracted, 
as usual, a large attendance, not only of local buyers and 
sellers, but also of those from a distance, including London, 
Sheffield, Middlesbrough, Glasgow, South Wales, and elsewhere. 
This important gathering was characterised by a good tone. A 
cheerful feeling prevailed, and confidence as to the future was 
freely expressed. Upon all hands it seemed to be agreed that the 
revival which recently has been experienced will become still 
further accentuated during the coming spring, and that in all 
probability 1911 will prove one of the best trading years of modern 
times, 


Engineering Steel. 

A good demand was expressed for engineering steel of all . 
kinds, it being evident that the recent improvement in the engi- 
neering industries is having a favourable effect as regards the 
requisitions for iron and steel supplies. Values had an upward 
tendency for forward business and were firmly held. Sellers 
quoted angles, £6 12s. 6d. to £6 15s.; girder plates, £7 2s. 6d. to 
£7 5s.; and joists, £6 10s. A good inquiry was also experienced 
for steel tees and channels at £6 17s. 6d. to £7. The resuming of 
work by the boilermakers has had a good effect on this industry, 
the influence of which is still distinctly. noticeable and probably 
will be for a considerable time to come. It is said that the Clyde 
yards alone have about half a million tons of shipbuilding on their 
books. The bridge and girder makers and the railway carriage 
and wagon makers were among important buyers to-day. The 
request for railway material of all sorts appears to be becoming 
more definite, considerable traffic increases being expected this 


year. 


Semi-Finished Steel. 

It is expected that large quantities of American steel will 
1911, yet local makers are so 
booked some further satisfactory 
ing £5 for Bessemer sheet bars and 
German billets have been purchased 
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recently at about £4 12s. 6d. Reports brought from Wales to-day 
show that the makers in the Principality are all busy with excellent 
prospects. An order for 1500 tons of billets is reported to have 
gone recently to an American house at £4 12s, 6d. 


Bar Jron. 

There were several good contracts renewed to-day for 
marked bars on the £8 basis, which has been in force for about 
24 years. These firms are well engaged, and can see ahead now 
for some months. Unmarked bars were in rather an improved 
position compared with recently; £6 5s. to £6 7s. 6d. was the 
general quotation. Renewed efforts are in progress for re-con- 
stituting the old Association in this industry, but much remains to 
be done before this can be accomplished. Belgian competition is 
still severe. The engineering demand for Staffordshire bar iron 
of medium grade is strengthening. 


Galvanised Iron. 

The galvanised iron manufacturers are in a better position 
than recently, and the fresh work in connection with some good 
foreign indents was to-day given out. Makers quoted £11 to 
£11 fs, f.0.b. Liverpool for 24 gauge,.and about £14 to £14 2s, 6d. 
for 30 gauge. 


Other Descriptions of Manufactured Iron. 

Better prospects were reported to-day by makers of plain 
black sheets, and they were firmer in their quotation of :—-Singles, 
£7 7s. 6d. to £7 10s.; doubles, £7 12s. 6d. to £7 15s.; and trebles, 
£8 2s. 6d. Best thin sheets for stamping purposes were in good 
demand, and were quoted about £11 Tes. Rivet iron was decidedly 
more active than recently at from £6 15s. to £7. Hoops were 
quoted £6 15s., gas strip was brisker than of late at £6 10s. to 
£6 12s, 6d., and a steady trade was done in slit nail rods at about 


£7 5s, 


Pig Iron Strong and Active. 

Pig iron, both foundry and forge, was strong and active 
to-day, and producers were quoting decidedly firmer prices for 
forward business than for some time past. Stocksare low and fuel 
is dead, and there is every prospect of a strong demand between 
now and the end of June, if not, indeed, right through the year. 
Under these circumstances smelters will no longer entertain the 
question of concessions, and engineers and other consumers found 
themselves, in many cases, paying more than they had expected, 
or else going without the iron. 


Lincolnshire Sorts. 
The Lincoinshire Ironmakers’ Association held firmly by 
their recent 1s. 6d. advance, which makes No, 3 foundry 52s,, No. 4 
forge 51s., and basic 53s. 6d., delivered Staffordshire or equal. This 
has been the first official alteration since last August, and brings 
the Association rate into line with current business. Most of the 
producers are now well sold forward. 


Other Descriptions. 

There was a good demand for other descriptions, and 
some producers could have booked still additional orders, but 
preferred to hold off in expectation of a yet further rise in 
values. Staffordshire cinder forge pig iron was quoted 50s, to 
50s. 6d., part-mine, 52s. to 53s. 6d.; Northamptons, 51s. to 52s.; 
and Derbyshire, 53s. to 54s. Most of the pig iron makers have 
orders for all they can produce up to the end of March. A few 
transactions took place in East Coast hematite on the basis of 
73s. 6d., with premiums of ls. 6d. and 2s, for deliveries a few 
months forward. 





NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
The Iron Exchange. 

THE attendance on the Iron Exchange on Tuesday could 
not be called an average one, and in view of the quarterly meeting 
at Birmingham, both buyers and sellers showed little disposition 
to operate for immediate sales. Lincolnshire and Staffordshire 
were dearer, and other sorts were very firm. In Scotch brands 
Glengarnock was 6d. higher, but otherwise there was no quotable 
change. Hematit> very firm for both East and West Coast. 
Finished iron and steel shows little change, but prices rule steady 
and without any quotable change. 


Copper and Tin. 
Copper unchanged. English tin ingots show an advance 
of 30s. per ton. 


Quotations. 

Pig iron: Lincolnshire No. 3 foundry, 55s, to 55s. 6d.; 
Staffordshire, 54s. to 54s. 6d.; Derbyshire, 56s.; Northamptonshire, 
56s. 6d.; Middlesbrough, open brands, prompt, 58s. 10d.; January- 
March, 59s. 4d. Scotch: Gartsherrie, 62s. 6d. to 62s. 9d.; Glen- 
garnock, 62s.; Eglinton, 60s. 9d. to 61s., delivered Manchester. 
West Coast hematite, 69s.; East Coast ditto, 66s. to 68s., both 
f.o.t. according to delivery. Delivered Heysham: Gartsherrie, 
60s. 6d. to 60s. 9d.; Glengarnock, 60s.; Eglinton, 58s. 9d. to 
59s. Delivered Preston: Gartsherrie, 61s. 6d. to 61s. 9d.; Glen- 
garnock, 61s.; Eglinton, 59s. 9d. to 60s. Finished iron: 
Bars, £6 15s.; hoops, £7 7s. 6d.; sheets, £8 to £8 2s. 6d. 
Steel: Bars, £7; Lancashire hoops, £7 7s. 6d.; Stafford- 
shire ditto, £7 7s. 6d.; sheets, £8 to £8 5s.; boiler plates, 
£7 17s, 6d.; plates for tank, girder, and bridge work, £7 5s.; 
English billets, £5 5s. to £5 10s.; foreign ditto, £4 15s. to 
£4 17s. 6d.; cold drawn steel, £9 10s, to £915s. Copper: Sheets, 
£71; tough ingot, £60 to £60 10s.; best selected, £60 to 
£60 10s. per ton ; copper tubes, 8}d.; brass tubes, 7d.; condenser, 
8d.; rolled brass, 6}d.; brass wire, 64d. ; —— metal, 6d. to 64d. 
per lb. Sheet lead, £16 5s, to £16 10s, per ton. English tin 
ingots, £183 10s. per ton. 


Lancashire Coal Trade. 

There has been a very quiet feeling, especially in house 
coal and shipping and bunkering trades, Slack and engine fuel 
very firm. Quotations:—Best Lancashire for domestic purposes, 
15s. to 16s.; seconds, 13s. to 14s.; common, 10s, 10d. to 12s,; best 
burgy, 1€s. 5d. to 10s, 1ld.; round furnace coal, lls. 5d. to 
11s. 3d.; best slack, 8s. 11d. to 9s. 5d.; medium, 8s. 5d.; common, 
6s. 5d. to 7s. 5d, at the pit. Coal for shipping and bunkering 
por es, screened, 9s. 9d. to 10s. 6d.; unscreened, 9s, 3d. to 
%s, 9d., delivered Manchester Ship Canal. 


The Royal Exchange. 

The hundreds of business men who, like myself, have the 
misfortune to endure the crush and unwholesome atmosphere 
of the Manchester Royal Exchange at least twice a week will be 
pleased to learn that negotiations between the owners of the 
Exchange and the Manchester Corporation are taking place with 
a view to increasing very materially the capacity of the building. 
A few days ago the chairman of the Improvements Committee of 
the Corporation stated that he hoped to be able to make some 
report on the subject in a month or so, 


Work for the Unemployed. 

The Parks Committee of the City Council have accepted 
the tender of Tate and Gordon for the formation of a new lake 
in Heaton Park. The work is to last over two winters, and the 
cost is to be nearly £18,000. The conditions of the contract are 
unusual, inasmuch as they provide that the work shall proceed 





only during the winter months, In the summer months work will 
be suspended. The contractors are bound to employ men from 
the Labour Registry, and inasmuch as it is only possible to 
employ the same men—under the Act of Parliament—for a 
continuous period of sixteen weeks, it is necessary for 
these to be employed continuously for that time and not 
merely for three FS per week. I am informed that the 
number of men so to be employed will be between 500 
and 1000, and that care has been taken in the conditions of 
the contract to secure that only suitable persons who were not 
otherwise employed should be takenon. It is worthy of note 
that the number of names of persons on the Labour Register is 
now lower than at any previous time, being 2088. 


Street Lighting. 
The proposal of the Gas Committee that a system of high- 
pressure gas lighting be adopted in Mosley-street and St. Peter’s- 
square has been defeated by a small majority of the council. 


The Cotton Trade. 


In the monthly report of the Manchester Chamber of 
Commerce it is stated that there has been a continuance of the 
improvement in the cotton trade during December, but there 
seems to be no escape from high prices, and it is difficult to see 
how some measure of short time is to be avoided. The exports of 
cotton yarn during 1910 have not been equal to those of recent 
years, and a comparative increase in 1911 may reasonably be 
expected. Traders with Japan have been disconcerted by the 
proposed tariff, and those who have interests in this market are 
awaiting the coming negotiations with the British Government 
confidently, and will be disappointed at any persistence in pro- 
hibitive rates. 


Gas Engineering. 

The fourth of a series of | on the of gas 
manufacture and combustion was given on Saturday last at the 
Manchester University, by Mr. F. D. Marshall. The subject 
dealt with was ‘‘ Ammonia in its Relation to the Gaseous Firing of 
Retorts.” The author said that, estimating the production of 
‘‘liquor” of the three principal London gas companies, twelve 
suburban, and twenty provincial undertakings, it might be taken 
that the production of 8-oz. liquor averaged about 30 gallons per 
ton of coal. On a total consumption of 8,€00,000 tons of coal 
annually, there was a theoretical loss of 416,000 tons of sulphate, 
representing, at a profit of £7 per ton, the enormous sum of 
£2,912,000 per year. The author said that by carbonisation in 
vertical retorts and in chamber ovens something might be won 
back, but it was from the coke that we must endeavour to reclaim 
the nitrogen. 


he 





Manchester Docks. 
As demonstrating the great increase in the traffic on the 
Ship Canal, it may be pointed out that on one day last week the 
vessels berthed in the docks and alongside the wharves represented 
a total tonnage of 65,172 net registered tons, or about one-sixth of 
the total of sailing and steam vessels which used the Canal in the 
whole of the year 1894, the first year the Canal was opened. 


Coal Dust Experiments. 

On Tuesday evening last Sir Henry Hall read a paper, 
entitled ‘‘Comments on the Recent British, Continental, and 
American Coal Dust Experiments,” before the members of the 
Manchester Geological and Mining Society, in which he collated, 
reviewed and compared the results of all the most noteworthy 
experiments, including, of course, those at Altofts, with which we 
have dealt so fully in our columns, The author said the results of 
all these tests indicated that there was very little divergence of 
opinion with regard to the means by which explosions could be 
arrested. He suggested that experiments should now be con- 
ducted at Altofts to find which of the ‘‘ permitted ” explosives were 
incapable of igniting dust, as he felt sure some of them would be 
found to possess this quality. He thought a considerable step 
towards the prevention of explosions would be taken if the collieries 
prevented the making of dust, and kept the roads slightly damp. 


BaRROW-IN-FURNESS, Thursday. 
Hematites, 

The improvement already noted in the condition of the 
hematite pig iron trade of this district is well maintained. There 
is more buoyant feeling in the trade than has been noticeable for 
some time past, and the general opinion of those in the trades is 
that a period of good trade is about to set in. For a long time 
there has not been a very great deal of life in the demand, and 
the business has been carried on very much from hand to mouth. 
With most trades busier, the requirements of users of iron are 
naturally greater, and although at present the whole of wants can 
be fulfilled, there is no doubt that before long an increase in the 
output will be necessary. At Workington preparations are being 
made to put further furnaces in blast. Other companies have the 
furnaces ready, including the Millom and Askam Company, which 
has a huge furnace at its Askam-works capable of turning out 
close upon 2000 tons per week, which could soon be put into opera- 
tion. Prices have hardened, and now makers are quoting 68s. 6d. 
per ton net f.o.b. for parcels of mixed numbers of Bessemer iron, 
as against 66s. three weeks ago. For special qualities of iron there 
is a steady request at prices which run from 70s. to 75s. per ton 
net. Some business has been done in warrants during this week at 
67s. per ton net cash, and 68s. 14d. at three months. The stores 
of warrants are much the same in total, representing 33,564 tons. 


Iron Ore 

The iron ore trade is well employed throughout the dis- 
trict. The demand is good on local account, and from general 
home sources a steady business is offering. Nothing is being done, 
nor has there been for some time, with abroad. Prices are firm, 
with good average qualities at 12s. to 16s., and the best ores run 
up to 21s, per ton net at mines. Spanish ores are in larger demand, 
and last week three cargoes were landed at the Barrow docks. 
The value of this ore runs up to 22s. per ton delivered to West 
Coast furnaces. The freight stands at about 4s, 6d. per ton. Irish 
ores are occasionally being imported into Barrow. 


Steel. 

The steel trade is busy both at Barrow and in Cumber- 
land in the rail departments, but the briskness does not extend to 
all departments of the trade. For rails there is a steady demand 
on home and oversea account. Heavy sections are mostly inquired 
after, and these are quoted at £5 7s. 6d. to £5 10s. per ton. Some 
good shipments were made last. week from Barrow to the Mersey, 
London and Belfast. There is not much on offer in light or other 
sections of rails. Tin bars, billets, &c , represent a quiet business. 
There is an increased demand for steel shipbuilding material 
on the part of most shipbuilders in the United Kingdom, but the 
plant at Barrow is still idle. It is hoped, however, that this state 
of things will not last long. The works of the British Griffin 
Chilled Iron and Steel Company at Barrow are well employed on a 
South American order for wheels, &c. 


Shipbuilding and Engineering. 

These trades are again busily employed. In shipbuilding 
the activity is most marked, huge staffs of men being engaged in 
trying to overtake the time lost recently owing to the lock-out. 
All the departments are busy, and likely to remain so for some 
time to come. 


Shipments. 
The shipments of iron and steel from West Coast ports 
last week amounted to 16,950 tons—6525 tons of iron and 10,425 





tons of steel—as against 13,443 tons in the corresponding week of 
last year, an increase of 3507 tons. 


Fuel. 

The demand for coal is good on all hands. Steam quali- 
ties of Lancashire or Yorkshire coal run from 12s. 6d. to 16s. per 
ton, delivered, with Cumberland qualities a shade less. Domestic 
coal is in good demand at 16s, 6d. to 28s. per ton, delivered. For 
coke there is an increasing demand, with East Coast sorts at 
21s. 6d. to 22s, per ton, delivered. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
General Conditions. 

At the present time interest chiefly centres in the 
strength lately shown by the market for pig iron. Prices have 
risen smartly all round this week, following the fairly large sales 
recorded before the holidays. The coal market is also firm, 
despite the fact that the railway coal contracts are still unsettled, 
the associated coalowners refusing the counter-offers of the railway 
companies, which are based on 8s. 6d. per ton, a decline of 9d. on 
the prices obtained for the contracts which have just expired. 
The railway companies are understood to have a good deal of coal 
in stock, which was bought when prices were so low towards the 
end of last year, and they are also buying spot lots on offer. Some 
of the coal contracts for the steam trawling companies on the 
Humber have been renewed at 8s. 6d. per ton. As regards the 
general condition of trade in this district, there is no great altera- 
tion to note, but all round the feeling is very confident, and most 
branches are well employed. 


The Coal Trade. 

We refer above to the position in regard to the railway 
contracts as it is at the time of writing, but a settlement is 
expected daily. In the meantime the steam coal market has 
regained a good deal of strength, a larger tonnage going for ship- 
ment and for home industrial use, while the holidays reduced 
stocks at the pits very considerably. Shippers are more anxious 
to renew contracts, which generally the collieries will accept at 
slight reductions. (Gas coal is going out of hand fairly, with a 
good business passing in spot lots of gas nuts and slacks, both for 
inland works and for shipment. Prices of best hards are firm at 
8s. 6d. to 8s. 9d. per ton. 


Slacks. 

There is still a rising, market ‘for slacks, several qualities 
being quoted at fractional advances. A short supply and a very 
steady demand from almost all directions are the underlying 
reasons for the continued strength of this market. Coking smalls 
are in good demand and prices are firm. Pit quotations :—Best 
washed smalls, 5s. 6d. to 6s. 6d.; best hard slacks, 58. 6d. to 6s. ; 
seconds, 3s. 9d. to 4s. 6d. Coke remains firm at 12s, 6d. to 12s. 
for best washed, and 11s. to 12s. for unwashed. 


House Coal. 

No marked changed has occurred in house coal. There is 
no pressure of orders at the collieries, but stocks are practically 
nil, and quotations are well maintained at their current level of a 
little above contract rates. 


Pig Iron. 

At a meeting of the Lincolnshire Ironmakers’ Association 
on Friday last, prices were increased by ls. 6d. per ton, the 
official basis rates, net delivered Sheffield or Rotherham, being :— 
No. 3 foundry, 52s.; No. 4 forge, No. 4 foundry, mottled and 
white, 51s.; basic, 53s. 6d., all per ton. The action of the Associa- 
tion merely puts the official basis up to the market rates which 
we noted in our last report. Derbyshire iron, too, is strong in 
tone, foundry qualities being quoted 51s. 6d. to 52s. 6d. and forge 
sorts 48s. 6d. to 49s. 6d., all per ton net delivered Sheffield or 
Rotherham. There has not been much buying at these higher 
prices, which are apparently in anticipation of a strong quarterly 
meeting at Birmingham. Hematite is quoted very firmly at the 
stiffer. rates previously noted. The South Yorkshire Bar Iron 
Association decided at its usual monthly meeting to make no 
change in prices, which remain at £6 15s. for bars. There has 
been a little more business in the scrap market at the recent 
advance of about 2s. 6d. per ton. High prices are reported for 
tungsten, as much as 2s, 10d. per lb. having been paid for spot 
lots. 


The Steel Trades. 

It is satisfactory to be able to report an improvement in 
the railway steel branches, much better time being now worked on 
orders from the home companies, whilst Indian and foreign work 
is a little more plentiful. It is hoped that the tardy revival in this 
industry wil] continue, because the orders which have come in are 
not very extensive. A very hopeful view is taken of the propects 
of an increased demand from shipbuilders and marine engineers 
for tools, forgings, and other requisites manufactured in this 
district for shipbuilding purposes. Apart from the United States, 
where the outlook is regarded as very uncertain, the overseas 
demand for high-speed steel and other steel specialities is well 
maintained. There is also a heavy demand for superior steels from 
automobile manufacturers. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

TRADERS are in the best of spirits, and undoubtedly the 
year has begun well for most of those engaged in the iron and 
steel industries. Evidence of revival is apparent on almost all 
hands, but most satisfactory of all is the revival which is appear- 
ing in the finished branches of the industries. There are good 
grounds for anticipating that 1911 will be a more favourable year 
than 1910 was ; indeed, it is believed that the business of 1907 may 
even be surpassed, The Board of Trade returns of British exports 
have had a very good influence on the market this week, and the 
general upward tendency of prices has brought consumers for- 
ward in considerable numbers. d orders have been booked, 
but the rise in prices has been of very small extent, that in some 
measure being due tojthe fact that there are nearly 540,000 tons of 
Cleveland pig iron in the public stores, and that pnts the iron- 
masters into the hands of the speculators in London and Glasgow so 
faras the regulation of their prices is concerned. The makers 
in this district have during the last two and a-half years 
been putting themselves more and more into the hands of the 
speculators, for they have been producing too much Cleveland pig 
iron by at least half a million tons. Thus, when an improvement 
appears, they cannot take full advantage of it for some consider- 
able time. However, better prices have ruled this week for Cleve- 
land pig iron than have been known since last April, and good 
orders for No. 3 Cleveland G.M.B. pig iron have been placed at 
5s. 3d. per ton for January delivery, with No, 1 at 54s. 3d:; 
No. 4 foundry at 49s.; No. 4 forge at 48s. 9d.; and mottled and 
white at 48s. 3d. For February and March 6d. to 1s. per ton more 
has been paid in each case, and the further ahead the delivery is 
to be the higher the price which has to be paid. 


Hematite Pig Iron. 
Improvement continues to be the dominant note in the 
East Coast hematite pig iron market, and the recent advances of 
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rices have brought out the consumers, who have this week 

ught more freely than for a long time past. Everything is in 
favour of prices continuing to rise, for all the industries that con- 
sume hematite pig iron are well off for orders, and the prospects 
all round are very encouraging. This week the prices have been 
higher than any that have been known since last spring, and East 
Coast hematite ironmakers are undoubtedly better situated than 
the producers of ordinary Cleveland pig iron, for there are no 
stocks in the public stores to compete. Makers of East Coast 
hematite pig iron have not since 1906, and most of them for years 
before that, allowed their iron to go into the public stores, and it 
is sold with the express stipulation that the iron must not be 
lodged with Connal’s or in any other public store. Only in the 
three or four years following 1896 was there any considerable 
quantity of East Coast hematite iron in the public stores, and then 
the ironmasters found it was not to their interests to have it 
stocked there. They have since kept the production within the 
limits of the consumption, and are reaping the benefits. Their 
prices more readily respond to an improvement in trade. A con- 
siderable tonnage of mixed numbers East Coast hematite pig 
iron has been sold this week for the current month’s delivery 
at 65s, per ton, with 65s. 6d. for February, and 66s. for the 
second quarter of the year. Some business has been done for 
execution over the second half of the year at 67s. 6d. per ton, 
though better prices than that are now generally looked for. 
Rubio ore is strong at 22s. per ton for this half-year’s delivery 
at North-East Coast ports. Fnrnace coke is steady at 16s. per 
ton delivered at Middlesbrough works. 


Realised Price of Cleveland Pigs. 


For the purpose of determining the wages to be paid at 
the blast furnaces and the railway rates for the carriage of iron- 
making materials during the current quarter, public accountants 
have ascertained from the books of the ironmasters that the net 
average price realised for the No. 3 Cleveland pig iron delivered 
by the producers in the North-East of England during the last 
quarter of 1910 was 49s. 10-72d. per ton, that being 6-53d. per 
ton less than was reported for the third quarter of last year, and 
the wages of blast furnacemen have thus been reduced three- 
quarters of 1 per cent., leaving them 22-25 per cent. above the 
standard, while railway rates for the carriage of ironmaking 
materials over the North-Eastern Railway have been reduced 1 per 
cent. The drop in prices was not unexpected, as quoted rates fell 
during the latter half of last year, the average for the first half of 
1910 being 51s., end over the second only 49s. 6d. The average 
realised rate in the first quarter of 1910 was 50s. 6-13d., in the 
second quarter 51s, 2-04d., in the third 50s. 5-25d., and in the 
fourth 49s. 10-72d.; the average over the whole year working out 
at 50s. 6-02d. per ton, as compared with 48s. 6-64d. in 1909; 
50s. 1.7d. in 1908 ; 55s, 10d. in 1907 ; 51s, 3.83d. in 1906 ; 46s. 6.37d. 
in 1905; and 42s. 10.03d. in 1904. The average quoted price for 
No, 3 last year was 50s. 3.57d., against 49s. 4.49d. in 1909. 


Manufactured Iron and Steel. 


There are decidedly brighter prospects for all engaged in 
the finished iron and steel industries, and there is no doubt that a 
sound and substantial improvement in trade is in progress, this 
being most pronounced in the rail and plate-making branches. 
Some large orders have been booked lately for rails, also for bridge 
work, and the producers of the former have seen their way to 
advance prices ; in fact, some will not sell heavy steel rails under 
£5 15s. net f.o.b., and £5 12s, 6d. net seems to be the minimum. 
tailway construction abroad appears to be looking up, and the 
position at the rail mills has become quite encouraging. At the 
foundries and forges also operations are more regularly carried 
on than for the last three years. The same may be said with 
respect to the plate mills, and makers of steel ship plates 
adhere firmly to £6 15s., less 24 per cent., as their quotation, with 
£6 12s. 6d., less 25 per cent., for iron ship plates. It is reported 
that Craig, Taylor and Co., shipbuilders, Thornaby-on-Tees, have 
bought from Belgian manufacturers 1500 tons of steel ship plates ; 
but that does not weaken the prices of producers here, for they 
are full of work, and are likely to have no difficulty in keeping in 
that position during the current year. Steel bars are firm at 
£6 5s., and iron bars at £7, both less 24 per cent. f.o.t. 


Shipbuilding and Engineering. 


Shipbuilders have very bright prospects for the present 
year. Most of them, indeed, are already assured of full work at 
their yards for the current twelve months, and some for well into 
1912 also. Shipowners are coming forward freely, and there is 
plenty of work on offer, for shipping prospects are excellent for 
the first time for several years, and a general rise in prices for new 
tonnage makes the owners anxious to place orders without delay. 
Builders are, however, so well off for contracts that they cannot 
undertake the construction of further new vessels except delivery 
is required a good many months ahead. Most shipbuilders are 
quoting 5s. to 10s. per ton more for steamers than they were 
asking in the last quarter of 1910. Ship repairers are very busy 
in completing work which has been delayed by the late lock-out. 
Marine engineers are full of work asarule. The seventeen trades 
which are parties to the National Shipyard Agreement have applied 
for an advance of wages, and delegates were to meet the employers’ 
executive at Edinburgh yesterday. It is not anticipated that 
there will be any trouble, as advances have been given nearly all 
round, The application would have been considered some months 
ago if the lock-out at the shipyards had not led to its being pushed 
into the background. 


Palmer's and Hebburn. 

The scheme which has been talked about for some time 
for the extension of the operations of Palmer’s Shipbuilding and 
Iron Company has now become a reality, for on Saturday the com- 
pany took over the shipbuilding yard, engineering shops, foundry. 
and dry dock of Robert Stephenson and Co., of Hebburn-on-Tyne, 
the formal transfer having been arranged in London on the pre- 
vious day. It is stated that the directors of Palmer’s mean to run 
the Hebburn establishment as a mercantile shipbuilding branch of 
their business during the two and a-half years of the Stephenson 
lease which have still to run. It is believed that it will be carried 
on afterwards for mercantile shipbuilding, and that Jarrow will be 
reserved for naval construction exclusively. Reports are also in 
circulation that Palmer’s will also commence the manufacture of 
armour plates. gun mounting, and guns, and that Lord Furness, 
the new chairman of the company, means to fight the gun ring. 


Railway Labour Troubles. 


There appears to be great unrest among the men on the 
North-Eastern Railway, and in one case the workmen at the rail- 
way carriage and wagon shops at Walker Gate, near Newcastle, 
refused to work on Saturday by way of a protest against short 
time in the Shops. The men complain that for the past two years 
they have been working only five days a week, have been required 
to finish on the Friday night and commence on the Monday 
morning, and are called upon at times to do extra work during the 
week-end at the pleasure of the company. The men resolutely 
decline to do piece-work until the whole of the shops are again 
put on full time. There is a movementin progress in favour of a 
strike on the North-Eastern as a protest against the employment 
of non-unionists. Meetings are to be held in Hull on 21st inst. 
and at Newcastle on 12th prox., at which date of ceasing work 
will be discussed. It is hoped that the trouble will ba averted by 
the non-unionists joining the societies. In the Middlesbrough and 


Newcastle districts a good many non-unionists have decided to 
become members of the unions. 











Coal and Coke. 

Business in most branches of the coal trade is reviving, 
and collieries generally have worked well since the holidays. Prices 
are stiffening, best steam coal being up to 10s. per ton prompt, and 
9s. 6d. to 9s. 9d. for delivery over the next four weeks, while best 
Durham gas coals are at 9s. 3d. to 9s, 6d. f.o.b , with seconds at 
8s. 6d. to 8s, 9d. The demand for bunker coals shows considerable 
improvement and owners of steamers have to pay 9s, to 9s. 3d. for 
ordinary qualities, and 9s. 6d. to 9s. 9d. for best, Foundry coke 
is firm at 17s, to 18s. f.o.b. 








NOTES FROM SCOTLAND. 


- (From our own Correspondent. ) 


Official Statistics of the Iron Trade. 

THE returns of the Scotch pig iron trade for 1910 were 
issued last Friday evening, too late to have any effect on business ; 
but the market has since looked on the figures as fairly satisfac- 
tory. Considering the serious interruption that occurred to business 
through the long stoppage of work in the shipyards, the addition 
of 56,474 tons made to stocks is regarded as comparatively 
unimportant, and the volume of trade all over shows material 
expansion. The value of the returns would be enhanced were the 
outputs of ordinary and hematite iron given separately, instead of 
being lumped together as at present. 


Glasgow Pig Iron Market. 

There has been comparatively little business done this 
week in pig iron warrants, but prices have been well maintained ; 
the annual statistics and the Board of Trade returns having a 
favourable influence on the market. Since last report business 
has been done in Cleveland warrants at 50s. and 50s. ld. cash, and 
50s. 3d. for delivery in eighteen days. There has again been more 
demand for Cumberland hematite warrants. A week ago these 
warrants stood at 66s. cash, and business was done at 67s. 9d. for 
delivery in three months, which showed an advance of 9d. per ton 
on the tigures of the preceding week. Transactions have occurred 
this week in Cumberland hematite at 67s. and 67s. 14d. cash, 
68s, 14d. three months, and 68s, for delivery on 3lst March. 


Scotch Pig Iron. 

The market for Scotch pig iron has been quiet, with 
a fair inquiry, but the tone has been decidedly firmer, and some 
brands have been raised in amounts varying from 6d. to 1s, 6d. per 
ton. Free at ship in Glasgow harbour Govan and Monkland, 
Nos. 1, are quoted 57s. 6d.; Nos. 3, 56s. 6d.; Carnbroe, No. 1, 62s., 
No, 3, 58s.; Clyde and Calder, Nos, 1, 63s.; Nos, 3, 58s.; Gart 
sherrie, No. 1, 63s. 6d.; No. 3, 58s. 6d.; Langloan, No. 1, 65s.; 
No, 3, 60s.; Summerlee, No. 1, 65s. 6d.; No. 3, 60s, 6d.; Coltness, 
No. 1, 82s. 6d.; No. 3, 61s. 6d.; Eglinton, at Ardrossan or Troon, 
No. 1, 58s. 6d.; No. 3, 57s. 6d.; Glengarnock, at Ardrossan, No. 1, 
65s.; No. 3, 60s.; Dalmellington, at Ayr, No. 1, 60s. 6d.; No.3 
58s. 6d.; Shotts, at Glasgow or Leith, No. 1, 64s.; No. 3, 59s.; 
Carron, at Grangemouth, No. 1, 66s. 6d.; No. 3, 59s. 6d. per ton. 
An additional furnace has been put in blast, and there are now 86 
in operation in Scotland, compared with 85 last week, and 84 at 
this time last year. 


The Hematite Trade. 

The state of the Cumberland hematite trade is already 
indicated above, but the position of the market for Scotch hematite 
is not so clear. Merchants have been quoting in the last few days 
71s. for delivery at West of Scotland Steel Works, but makers are 
not inclined to contract at these figures, and it is reported that the 
views of buyers and sellers are so wide apart that it has been found 
very difficult to come to terms. The high rates that are being 
paid for ore render the cost of output high in proportion to the 
prices recently current. The total ore imports on the Clyde for 
1910 amounted to 1,262,720 tons, which shows an increase of 
171,350 tons compared with the arrivals in the preceding year. 


Finished Iron and Steel. 

The malleable ironworks have had a fair employment this 
week, but a further improvement is anticipated, and the upward 
movement of prices elsewhere is expected to exercise a good effect. 
Steelmakers have large orders in hand, and are anticipating a time 
of prolonged activity. Reports have been‘ current to the effect 
that considerable orders for locomotives are likely to come to this 
district. Some additional business has been done in cast iron 
pipes. The engineering trades have made a good start, and some 
firms engaged on specialities are likely to be very full of work. 


The Coal Trade. 

A good start has been made in the coal trade. House 
and steam coal have been moving off freely, and there is a better 
demand for coal for manufacturing purposes, rates being without 
material change. 








| steel rails, bars and sleepers. 





WALES AND ADJOINING COUNTIES. | 
(From our own Correspondent.) 


Last Week’s Coal Trade. 

THE market was expected to be a strong one after the 
indications of the previous week, and these were amply fulfilled. 
There was a strenuous effort for prompt positions. For immediate 
delivery in this and the next week the leading colliery owners 
were oversold, and it was currently stated that many buyers were 
unable to do business at any price. For the remainder of the 
month none would be arranged for best steam under 17s., and the 
tendency was for higher figures. ‘lhere was considerable hesita- 
tion shown by buyers in carrying on business, and little was done 
with coal for February at current figures. Even old authorities 
believed in a speedy reaction after the tonnage difficulties of 
November and December. It was also felt that the outlook was 
not clear. The position of the Cambrian Combine men remained 
unsettled. 


Present State of Trade: Latest Quotations. 


The market this week at Cardiff indicated that a good 
deal of pressure remained for prompt and early loading. It was 
stated that ample demands existed for supplies, but that buyers 
found it difficult to secure them even by conceding higher than 

resent figures. Large steam showed a tendency to advance 
cued 17s., and seconds were relatively firmer. All coals were 
strong, and the position of best smalls promising. Higher figures 
likely. Latest quotations :—Best large steam, 17s. to 17s. 3d.; 
best seconds, 16s. 3d. to 16s, 9d.; ordinaries, 15s. 9d. to 16s, 3d.; 
best drys, 16s. to 16s. 9d.; ordinary drys, 15s. to 15s. 9d.; best 
washed nuts, 14s, 6d. to 15s. ; seconds, 13s. 6d. to 14s. 3d. ; 
best washed peas, 12s, to 13s,; seconds, 10s. 6d. to 11s. 6d.; best 
bunker smalls, 9s. 9d. to 10s.; best ordinaries, 9s. to 9s. 6d.; cargo 
smalls, 8s. to &s. 6d.; inferiors, 7s. 6d. to 8s.; best Monmouth- 
shire black vein, 15s. 6d. to 16s.; urdinary Western Valleys, 
14s. 6d. to 15s.; best Eastern Valleys, 13s. 6d. to 14s.; seconds, 
12s. 9d. to 13s. 3d. Bituminous: Very best households, 17s. 6d. 
to 18s.; best ordinaries, 14s. 6d. to 16s. 6d.; No. 3 Rhondda, 17s, 
to 17s, 6d.; brush, 13s. 3d. to 13s, 9d.; smalls, 10s to 103. 6d.; 
No. 2 Rhondda, 12s. 9d. to 18s. 3d.; through, 10s. to 10s. 6d.; 
smalls, 7s. 3d. to 7s. 9d. Patent fuel, 14s. 6d. to 15s. 6d. Coke: 
Special foundry, 24s. to 26s. 6d.; foundry, 18s. 6d. to 21s.; fur- 


| dimensions, 390ft. by 50}ft. beam ; to carry 7700 tons ; 





nace, 16s, 3d. to 17s. 6d. Pitwood, 19s. to 19s. 3d. 


Newport, Mon., Coals. 

Something like a boom existed for coal last week. There 
was a strenuous demand, and colliery owners failed in a great 
measure to keep pace with it with supplies. Quotations were 
rigidly maintained, and even for several weeks ahead. Shipments 
of the week were 61,000 tons—coastwise, 10,178 tons. Latest : 
Very best black vein, 15s. 3d. to 15s, 9d.; Western Valleys, 14s, 31, 
to 14s, 9d.; Eastern, 13s, 3d. to 13s. 9d.; other kinds, 12s, 6d. t, 
13s.; best smalls, 7s. 6d. to 8s.; seconds, 7s. to 7s. 6d.; inferior. 
6s. 9d. to 7s, Bituminous: Best households, 15s. 6d. to 16s, td,: 
seconds, 14s, to 15s. Patent fuel, 14s. 6d. to 15s, Coke: Foundry, 
18s. to 20s.; furnace, 16s, 6d. to 17s. 6d. Pitwood, ex ship, 19s, 
to 19s, 3d. 


Swansea Coals. 


The coal trade showed little alteration this week, but 
demand for large Swansea not quite so keen ; prices a little less - 
not much demand for machine and cobbles. Beans very firm, and 
good trade in rubbly culm and duff. Latest :--Best anthracit, 
22s. to 24s, net; second malting, 18s, to 21s. 6d. net; big vein 
lds. 6d. to 17s, less 24; red vein, 11s, 6d. to 12s., less 2} : 
machine-made cobbles, Zls. to 23s. net; Paris nuts, 23s. 1, 
24s. 6d. net; French nuts, 23s, to 24s, 6d. net ; German nuts, 2°). 
to 24s, 6d. net; beans, 19s. 6d. to 21s, net; machine-made lary 
peas, 10s. 6d. to 11s. net; fine peas 9s. to 10s, net ; rubbly euly 
ds. 3d. to 5s. 9d., less 24 ; duff, 2s. 6d. to 3s, net. Steam: Hest 
large, 17s, to 18s.; seconds, 13s. 6d. to 15s.; bunkers, 10s, 3d. to 
11s. 6d.; small, 6s. 9d. to 7s, 6d., all less 24. Bituminous: No. 3 
Rhondda, 18s, to 18s, 6d.; through, 15s, to 15s. 6d.; small, 10s. to 
I1s., all less 24. Patent fuel, 13s. 3d, to 13s, 6d., less 24. 


Latest Contracts. 

It was stated on Change this week, Cardiff, that Messrs, 
A. Sutherland and Co., Cardiff, have secured a contract for thie 
supply of 100,000 tons large Welsh coal for the Brazilian Govern 
ment, and, in addition, for 40,000 tons of Newcastle coal for the 
Chilian State Railways. Welsh coal to be delivered ever six 
months, Chilian tive months, Brazilian to Rio. In neither case 
have prices been issued, but terms are on the c.i.f plan. 





Iron and Steel. 

Dowlais continues to give proof that some degree of trace 
remains. The works were well employed all the week, from 
Sunday night until Saturday, and the result was a large total of 
There was in addition good work 
done in other parts, angles, props, curves, and fish-plates in toler 
able bulk being prepared for despatch. In the Swansea district 
employment in the steel works were well maintained and the pig 
output quite up to the average. Latest quotations, Meta! 
Exchange, Swansea :—Pig iron, hematite mixed numbers, 67s, 1'd, 
cash, 67s. 3d. month ; Middlesbrough, 50s, 1}d. cash, 50s, ad, 
month; Welsh hematite, 71s. 6d. to 72s. delivered ; Scotch, 
56s. lid. cash, Sts. 6d. month, Steel bars:—NSiemens, £5 ti 
£5 2s, td.; Bessemer, £5 Rubioiron ore, 21s, to 22s. 


Tin-plate. 

There was a substantial export of plates from Swansea 
last week, 109,825 boxes having been despatched. The works 
maintained their reputation by clearing 112,416 boxes, and the 
quantity sent to warehouses and vans was 164,595 boxes. In the 
Swansea Valley marked activity was shown in all the works. Two 
new rolling mills were started at the Aber tin-plate works, and it 
is arranged that two more are to follow. Latest quotations: 
C.A. rooting sheets, £9 10s.; finished black plates, £12; galvan 
ised sheets, 24 g., £11 5s.; block tin, £184 10s, cash, £185 three 
months; ordinary plates, B and Si 14s, 6d. Latest, 
tin-plate, prices very firm and inquiry well maintained. Other 
quotations :—Copper, £56 18s. 9d. cash, £55 13s. 9d. three months. 
Lead: English, £13 13s. ¥d.; Spanish, £12 13s, 9d.; spelter, £24 ; 
silver, 252d. per oz. 











LAUNCHES AND TRIAL TRIPS. 





BERWINDVALE, steel screw steamer ; built by Sir Raylton Dixon 
and Co.; constructed for American owners ; dimensions, 425ft. by 
54ft. by 29ft.; to carry 8500 tons; engines, triple-expansion, 
28in., 46in., 77in. by 48in. stroke, pressure 48in.; constructed | 
Richardsons, Westgarth ; launch, December 15th. 

MEDITERRANEO, steel screw steamer; built by Wm. Doxford 
and Sons, Limited; to the order of the Societé Anonima di 
Navigazione a Vapore Lussino, of Lussinpiccolo ; to carry 7500 
tons ; launch, December 15th. 

ARMISTAN, steel screw steamer : built by William Gray and (o., 
Limited ; to the order of Frank C. Struk and Co., Limited : 
dimensions, 372ft. by 47ft. by 25ft. 3in. ; engines, triple-exansion, 
25in., 40in., 65in. by 4zin. stroke, pressure 180 lb, ; constructed by 
the builders ; launch, January 2nd. 

HARMATTAN, steel screw steamer ; built by Swan, Hunter and 
Wigham Richardson, Limited ; to the order of J. and C. Harrison ; 
engines, 
triple-ex pansion, constructed by the builders ; trial trip, January 
6th. 

INTABA, steel screw steamer ; built by Hall, Russell and Co., of 
Aberdeen ; to the order af John T, Rennie, Son and Co. ; dimen- 
sions, 401ft. by 48ft. 6in. by 30ft. 8in. ; engines, trtple-expansion, 
27hin., 45}in., 75in. ; launch, January 6th. 

WEAR BripaGE, steel screw steamer ; built by the Northumber 
land Shipbuilding Company ; to the order of Crosby, Magee and 
Co.; dimensions, 37lft. by 49ft. by 29ft. 4}in.; engines, triple 
expansion, 25in., 4lin., 6Yin, by 48in. stroke, pressure, 180 Ib.; 
constructed by Richardsons, Westgarth and Co.; trial trip, 
January 7th. 








Tue IxstireTe OF METALS.—The annual general meeting of the 
Institute is to be held this month. On the first day of the 
meeting—January 17th—members will visit, by the courtesy of 
the Thames Ironworks, Shipbuilding and Engineering Company, 
Limited, the yard in which H.M.S. Thunderer is being built, and 
will pay a visit to the new warship. The second annual dinner 
will be held the same evening. The whole of the business of the 
annual general meeting will be compressed into a morning, after 
noon, and possibly an evening session, to be held at the Institution 
of Mechanical Engineers, Storey’s-gate, Westminster, S.W., by the 
courtesy of that Institution, on January 18th, commencing at 
10.30a.m. The following papersare down to be read and discussed : 
‘A New Critical Point in Copper-Zine Alloys: Its Interpretation 
and Influence on Their Properties,” by Professor H. C. H. 
Carpenter, with an Appendix on ‘‘ The Nature of Solid Solutions, 
by Mr. C. A. Edwards ; ‘‘ Some Practical Experience with Corrosion 
of Metals,” by Engineer Rear-Admiral J. T. Corner, C.B.; ‘Some 
Tests on White Anti-Friction Bearing Metals,” by Mr. H. 4. 
Humphries and Professor ©. A. Smith ; ‘‘ The Adhesion of Electro 
Deposited Silver in Relation to the Nature of the German Silver 
Basis Metal,” by Professor A. MacWilliam, and Mr, W. R. Barclay. 
There will also be presented the ‘Preliminary Report to the 
Corrosion Committee,’ by Mr. G. D. Bengough. “This report deals 
with “* The Present State of our Knowledge of the Corrosion of Non- 
Ferrous Metals and Alloys, with Suggestions for a Research into the 
Causes of the Corrosion of Brass Condenser Tubes by Sea-water. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

FIRMNESS continues to be reported from the iron and steel 
industry, but there has been little forward business done up till 
now, and the reserve among consumers is still very marked. The 
following advances have recently been published :—The Silesian 
group of East German ironmasters have raised raw castings M. 10 
p.t.; raw and enamelled articles, M. 10 p.t. The Rhenish-West- 
phalian group have raised merchant castings M. 2 per 100 kilos. ; 
the Central German Saxon group have advanced castings for 
machine and building purposes M. 1.50 per 100 kilos. The Hesse- 
Nassau group have raised castings M. 2 per 100 kilos; and the 
Kaden group M. 1 per 100 kilos. In the course of the present 
month a meeting will take place, when the pro'ongation of the 
Wire Convention will be taken into consideration, 


The Steel Convention. 
Sales of the works belonging to the Steel Convention 
were, for November of the past year, 477,650 t., of which 267,995 t. 
were bars, 66,009t. drawn wire, 83,590 t. plates, 15,464 t. pipes, 
and 44,590 t. castings. 


The German Coal Market. 

In Silesia the trade in fuel was exceedingly quiet during 
the two last weeks. Even the low temperature has not influenced 
the demand for house coal, for dealers have their stores well filled. 
The condition of the Silesian coal market during the past year 
may be regarded as favourable on the whole. 
10,000 t. higher last year than in 1909. Inland demand, as well as 
exports, was satisfactory. Coke, on the other hand, continued 





Deliveries were | 


weak all through the year, for the position of the iron industry. | 
left much to be desired, and for house fire purposes little coke was | 


bought, owing to mild temperature. 


Austria-Hungary. 

The business in iron and steel is slow. 
has continued a fair activity in the building department owing to 
the favourable weather, and so the inquiry for building material 
has remained pretty good. There is not likely to be an improve- 
ment in the rail trade, for the requirements of the railway depart- 
ment are exceedingly limited. 
has been quietening down of late, but there is usually very little 
business done between Christmas and New Year. Now, when the 
tigures of last year’s coal trade are available, it appears that a 
tolerably good business was done in 1910, deliveries being higher 
than in 1909. 
request, while coal for coke making was but weakly called for. 


The Belgian Iron Market. 
There was, as usual, 
holidays, and the market for iron and steel has been a trifle dull of 
late. The prices for coke, raw iron, and semi-finished steel, have 
been tixed for the next few months, and so the market is likely to 
develop steadily during the present quarter. Bars have shown a 
slight weakening tone in consequence of very cheap offers from 


taken in some cases. There is more inclination to purchase freely 
in the plate trade ; in rails a regular business is done, and the con- 
struction shops can boast of having secured a fair number of orders 
lately. The prices quoted in most instances are low, the shops 
being anxious to secure employment. There was, perhaps, a little 
more strength felt in the engine coal trade, demand ncreasing. 
Fléun coal stands at 13 f, to 15f. p.t. 
for anthracite. 





PERSONAL AND BUSINESS ANNOUNCEMENTS. 





THE Carbon Tool Company has removed to more convenient 
ottices, and all communications in the future should be addressed— 
Carbon Too] Company, Albany-road, Coventry. 

FRANK WIGGLESWORTH AND Co., Limited, of Clutch Works, 
Moss-street, Bradford, have appointed Irwin and Jones, 5, London- 
wall Buildings, London, E.C., as their agents in London. 

THE British THOMsON-Hovston Company, Limited, of Rugby, 
have opened a branch office at Castle-buildings, Swansea. The 
telephone number is 123 Central, and the telegraphic address, 
‘* Asteroidal, Swansea,” 

THE JUDSON-JACKSON CoMPANY, 14, Great Smith-street, West- 
minster, S.W., advises us that it has been appointed sole agent for 
Great Britain, Ireland and the Colonies for Schaerer and Co., 
Karlsruhe, makers of an all-gear high-speed lathe of new design. 

DAviID Brown AND Sons (Hudd.), Limited, inform ns that they 
have installed at their Park Gear Works, Lockwood, Hudderstield, 
a special plant for cutting double helical teeth direct from the 
solid with continuous teeth, and that they have secured the sole 
rights for the construction of gear-cutting machines for this 
purpose, 

HASLAM AND SCHONTHEIL, Limited, of Cardiff, inform us that 
from the 14th inst., Mr. Alec. C. Scott will cease to be a director or 
a shareholder of that company, he having resigned in order to take 
up another position. The style of the company will remain 
unchanged, and Haslam and Schontheil will continue to act as 
joint managing directors. 

WE understand that Sir Hugh Gilzean-Reid, LI..D., long a direc- 
tor of Richard Hill and Co., Limited, of Middlesbrough, has been 
appointed chairman in succession to the late Mr. Richard Hill, 
founder, and for nearly forty years chairman of this long-established 
firm. Mr. Fredk. Bowes, for a lengthened period general manager, 
has been appointed to fill the vacancy on the board, other members 
of which are Mr. Frederick W. Manson, and Mr. Frank Hill, 
managing director. 

WE are informed that arrangements have been made to combine 
the patents owned by Schmidt's Superheating Company, Limited, 
with the English patents of the American Locomotive Company 
and those of Mr. Vaughan Horsey, of the Canadian Pacific Rail- 
way, and thata company, entitled Schmidt's Superheating Company 
(1910), Limited, of 28, Victoria-street, S.W., has been formed to 
carry this into effect and to deal with the British, Colonial and 
South American patents involved. The locomotive and marine 
business of the Schmidt’s Superheating Company, Limited, will be 
carried on at 28, Victoria-street, S,W., as heretofore. 








ContTRACTS.—The contract for the Alwen reservoir of the 
Kirkenhead Corporation has been let to Robert McAlpine 
and Sons, of 25, Victoria-street, Westminster, London, 8. W.- 
Goodwin, Barsby and Co., of Leicester, have just received from 
the County Council of Sligo an order for one of their patented 
‘** Acme” special portable stone breakers.—Ernest Scott and 
Mountain, Limited, of Gateshead-on-Tyne, recently received 
orders from Messrs, Cochrane and Co., Stanghow Mines, for two 
sets of pumping plant, consisting of four-stage high-lift centrifugal 
pumps to deliver 750 gallons per minute against a total head of 


400ft., complete with three-phase 3000-volt motors and the neces- 
sary generating plant in duplicate driven by high-speed reciprocat- 
ing steam engine, and from the Elswick Coal Company for one 
pumping unit consisting of centrifugal pump to deliver 2000 gallons 
per minute against 200ft. head, driven by direct-current motor. 
This set, being required for practically continuous working, is only 
run at a speed of 750 revolutions per minute. 





Fortunately there | 


The coal trade in Austria-Hungary | 


Gas and engine fuel especially met with strong | 


a quietening down before the | 


A lively inquiry is reported | 


BRITISH PATENT SPECIFICATIONS. 


When an invention ix communicated from abroad the name and address 
of the Communicator is printed in italies, 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-ofice Sale Branch, 
26, Southampton-buildings, Chancery-lane, London, W.C., at 8d. each, 

The first date given is the date of application; the second date at the 
end of the abridgment is the date of the advertisement of the acceptance 
of the complete specification. 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-office of opposition to the grant of the Patent. 


STEAM GENERATORS. 


29,368. December 15th, 1909.—IMPROVED MEANS FOR FORCING 
AND INDUCING DRAUGHT IN BOILER OR OTHER FURNACES, 
Matthew Davison, 56, Cardigan-terrace, Heaton, Newcastle- 
on-Tyne. 

Two seed pipes A pass beneath the fire-bars and near the 
fire-bridge are bent and joined at B. From the junction at B 
another pipe passes up the back of the fire-bridge and terminates 
in a fan-shaped perforated piece C. At the outer end of each 
pipe A an injector D is fixed. These injectors are supplied with 
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steam from the boiler and force air through the pipes A. The per- 
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through the tire-bars, so increasing the combustion, while the rest 
of the air heated by its passage through the pipes A is ejected 
from the fan piece C. This air, mixing with the products of com- 
bustion, induces a draught over the fire-bars and helps to consume 
any unburnt products in the smoke.— December 21st, 1910. 


December 16th, 1909.—IMPROVEMENTS IN FURNACES, 
Constant Denis, of Fépin, near Haybes, Ardennes, France. 

The design of furnace described in this specitication is claimed 
to prevent the formation of smoke and to ensure economy in the 
fuel consumption. Brickwork baffles A, B are arranged as shown, 
the space C leteaen these being intended to serve for the concen- 
tration of the gases. The bridge D is faced on the firegrate side 


av, 
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with a kind of grating E. Holes F are provided in this grating, 
and these holes are continued, as shown, through the bridge D. 
Air pipes G lead from beneath the ashpit to the top of the battle 
A. The heated air passing from these pipes mixes with the gases 
in the concentration space C, and the super-oxygenated mixture 
thus formed, passing downwards on its way to the flue H, is 
ignited and completely consumed by the flames emitted through 
the openings in the grate E.—December 21st, 1910. 


INTERNAL COMBUSTION ENGINES. 


16,529. July 11th, 1910.—IMPROVEMENTS IN STARTERS FOR GASO- 
LINE ENGINES AND THE LIKE, Edsrin Allen Gardner, of 1649, 
West Madison-street, Chicago, Illinois. 

In this device a spring is employed which during the running of 
the engine has energy senetll up in it, which energy is subse- 
quently used for starting purposes. The casing A is stationary, 
and on the engine shaft which passes through it there slides the 
externally coned clutch member B. The internally coned clutch 
member C is formed with a deep boss, on which loosely revolves a 
spring chamber D. The coiled spring E in this chamber is con- 
nected at F to a hook on the boss of the clutch member C, and at 
G to a pin on the spring casing. H is a friction brake working on 
the surface of the spring casing. Round the periphery of the 
clutch member C pawl teeth J are cut, with which the spring- 
operated pawl K engages. Thus, if the engine is running, by 
applying the brake H and throwing in the clutch B, the spring 
casing is held steady, and the spring E is wound up, the winding 
gained being held by the pawl K. The clutch, after the winding 
is complete, is released, but the brake H is held on, The engine 





can now be stopped. The act of stopping allows pawls L, hitherto 
held out by centrifugal force, to fall and engage with the rachet 
wheel M, which is connected to the spring drum D. As the plate 
N carrying the pawls L is rigidly connected to the engine shaft 
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it will be seen that the drum is automatically placed in connec- 
tion with the shaft when the engine stops. To start the engine 
the brake H is released when the energy stored in the coiled 
spring is delivered on to the shaft.— December 21st, 1910. 


STEAM ENGINES. 


23,014. October 5th, 1910.—IMPROVEMENTS IN EXPANSION VALVE 
GEAR FOR STEAM AND OTHER FLUID PRESSURE ENGINES, John 
William Melling, 82, Swindley-road, Wigan. 

The valve shaft A carrying an excentric B is driven at twice the 
speed of the engine shaft. Coupled to the excentric arm is a valve 
block C working in guides formed in the bracket supporting the 
valve shaft. A second valve block D slides in the same guides, 
and is connected by a shaft to the expansion valve E. The two 
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valve blocks are coupled together by an expansion wedge I’ which 
is adjustable in height by means of the system of rods and levers 
shown. The shaft G may be connected to the governor, or may be 
controlled by hand. It will be seen that in whatever position the 
wedge F may be, the travel of the valve E is constant. When the 
engine is running slow, the governor is, however, down, and the 
wide end of the wedge is between the two valve blocks. The 
valve KE, therefore, opens wide and closes late. When the narrow 
end of the wedge is between the valve blocks, the steam valve is 
opened unly slightly, if at all, and closes early.— December 21st, 1910. 


DYNAMOS AND MOTORS. 


20,743. September 10th, 1909.—IMPROVEMENTS RELATING TO THE 
CONTROL OF ALTERNATING-CURRENT ELECTRIC Mortors, 
Maurice Mileh, of Nagy-Bittse, Hungary. 

A is a small auxiliary three-phase induction motor, and B is a 
frequency converter which is mechanically coupled to the auxiliary 
motor. The frequency converter B is provided with three slip 
rings C connected to the armature winding and to the source of 
supply of the motor to be regulated. The armature is provided 
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with a commutator and brushes D. The converter bas also a 
stator of magnetic material which may be fitted with compensating 
windings or commutating poles, or both, or it may be unwound if 
desired. The brushes D of the converter are connected to one 
end of the windings of the stator of the auxiliary induction motor 
A, and the ether ends of such windings are connected through slip 
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rings E to the rotor windings of the motor F to be regulated. 
The rotor windings of the auxiliary motor are connected to slip 
rings G to the source of supply. Instead of connecting the rotor 
windings of the auxiliary motor to the source, the stator windings 
might be so connected, and the rotor windings to the rotor wind- 
ings of the main motor and to the brushes of the freyuency con- 
verter as above mentioned, but with such an arrangement an 
undesirable number of slip rings would be necessary. The 
auxiliary induction motor may be dispensed with, and the field 
member of the frequency converter provided with a three-phase 
torque-producing winding, the brushes being connected to one end 
of each phase of such winding and the rotor winding of the main 
motor to the other ends of the phases. By either of the combina- 
tions above described it will be seen that the currents induced in 
the rotor of the main motor being forced through the windings of 
the auxiliary motor, or, in the alternative arrangement, through 
the windings of the field member of the frequency converter, will 
produce a toryue on the shaft of the frequency converter tending 
to cause it to run synchronously with the motor to be regulated. 
The resistances H are provided for the purpose of keeping the 
auxiliary induction motor in step.— December 21st, 1910. 


22,110. September 23rd, 1910.—IMPROVEMENTS IN THE WARD 
LEONARD SysTEM FOR ELectric Morors, Siemens Brothers, 
Caxton House, Westminster, S W. 

The diagram shows the connections for rolling mills and vehicle 
motors and the like, which have to run under load in both direc- 
tions under similar conditions ; M is the motor, which is supplied 
with current from the generator G. The auxiliary dynamo H is 
either on the same shaft as the generator G or is driven separately, 
either electrically or mechanically. Its field is due partly to the 
winding C in series with the motor armature current and partly 
to the winding D, which is connected to the mains N through a 
reversing controller R. The windings C and D are arranged to 
act magnetically against each other. The field wind’ng A of the 
motor M and the field winding B of the generator G are connected 
in series to the mains N, the armature of the auxiliary dynamo H, 
the voltage of which acts to oppose the supply voltage from the 
mains N, is connected in parallel with the winding B. A throw- 
over reversing switch U in the circuit of the tield winding A of the 
motor is coupled directly or indirectly with the controller R, so 
that when the voltage of the dynamo H is reversed by the 
controller its connections with the motor field winding A will be 
simultaneously reversed, so that its influence on this field winding 
is in the same direction as before. The action is as follows :— 
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At starting, the voltage of H is very small, since only a small 
current is flowing in D. The field in B is also very weak, since the 
greater part of the current from the mains flows through the 
armature H, which offers but little opposing voltage, and through 
the field A ofthe motor. As the current in D is increased by the 
controller R the voltage of H rises, and, since this voltage is 
opposed to the supply voltage of the mains N, the current in B is 
increased and in A lessened. Thus the voltage of the generator 
G increases and the speed of the motor M increases. If the load 
on M increases, the current increases in the field winding C, and 
weakens the excitation of H, so that the voltage in H drops, 
lessens the current in B, and increases the current in A. Thus, 
owing to the increased load, the speed of M is reduced, due to the 
lower voltage of G and the increased field of M, and at the same 
tims the increased field of M imparts a series characteristic to M. 
In this way the motor can exert a larger turning moment for any 
fixed increase in its armature current than would otherwise be 
possible. If the current in D is reversed, the currents in the 
armatures of H. G, and M are also reversed. The throw-over 
switch U, which is changed over simultaneously with R, reverses at 
the same time as the connection between the field B and the supply 
mains N, A modification is dealt with.— December 21st, 1910. 


29,329. December 15th, 1909.—IMPROVEMENTS IN OR RELATING 
TO ELEcTRIC SuppLy SysTEMS FOR LIGHTING AND OTHER 
PURPOSES, Mortimer Arthur Codd, of Brownlow Works, 1a, 
Guildford-street, W.C. 

The system is particularly suitable for motor car lighting. A 
continuous-current magneto generator is employed in place of the 
dynamo. It has been found that when the armature is rotated at 
a high speed the output decreases owing to armature reaction. 
That is to say, the current circulates around the armature to such 
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au extent that the magnetism therein is increased sufficiently to | 


neutralise the magnetism of the permanent magnets. Owing to 
these magnets not being electrically magnetised, their field is not 
increased with the rise in the output ; consequently the maximum 
output from the magneto generator cannot damage the cells or 
the lamps. The engraving illustrates diagrammatically a switch- 
board suitable for use in connection with the improved electric 
supply system. A indicates the connecting terminal from the 
generator, J designates a voltmeter, K the voltmeter switch, M 
the charging switeh, N the headlights switch, O the side lamps 


switch, and P the tail-light switch. Q is a minimum release cut- 
out, the bobbins R R of which are shunt wound, and the cores SS 
of which when energised to the desired extent attract the adjust- 
able armature T, and thereby close the circuit through the switch 
M to the fuse L and battery terminal U. X YZ are the respective 
terminals for the switches N O P; V is the earth terminal, and W 
a separate ‘‘live” terminal for connection to the ignition device, 
the motor horn, or any other desired means. — December 21st, 1910. 


TELEGRAPHS AND TELEPHONES. 


29,677. December 18th, 1909.—IMPROVEMENTS IN ‘TELEPHONE 
INSTALLATIONS, Siemens Brothers, Caxton House, Westminster, 
S.W., and Harold William Frank Ireland, of 79, Church-lane, 
Old Charlton, Kent. 

In certain telephone installations, as for instance in insta)lations 
of so-called loud speaking telephones, such as are used on board 
ship, in engine-rooms, in mines and like places, two speaking 
cirenits are provided between communicating line stations. 
According to the invention the transmitters and receivers are con- 
nected with each other in the manner already adopted, but the 
battery or the like, instead of being inserted in the common return, 
is bridged between this and the two lines connecting the trans- 
mitters and receivers, that is to say, one pole of the battery is 
connected with the common return while the other is connected 
with each of the said connecting lines. A suitable inductance coil, 
which may be the winding of an indicator or of a line relay, may 
be inserted between the battery and each of the circuits ; through 
such coil or coils the steady current for feeding the microphones 











N°29,677 - 
R ee ee 
or Pr 
4 T x! ¥i | p 
Cc = 
{ bd WV 
G 
F He 




















can readily pass, but the oscillatory speaking currents cannot. 
The upper engraving shows the connection, according to the 
invention, of two stations in permanent communication. The 
next two engravings show a like connection in which ordinary 
repeating coils are used, the inductance coils being omitted ; whilst 
the right-hand engraving shows how two stations may be connected 
at an exchange, from which it will be seen that the invention is 
also applicable when one station, orany oneof a number of stations is 
to be capable of connection with any one of another number of 
stations. The transmitter T at station A is connected in series 
with the receiver R at station B through a line X, the transmitter 
T and B being similarly connected with the receiver R at A through 
a line Y; both these circuits are completed through a common 
return C. One pole of the battery is connected with the return C, 
while the other pole is connected with each of the lines X Y 
through coils D and E respectively. In the middle engraving coils 
D and E are not shown, and the battery is connected with each line 
X, Y at the middle point of an ordinary repeating coil H inserted 
in the line. In the bottom engraving the outer ends of the repeat- 
ing coil in each line is connected with a condenser Z. In the large 
engraving on the right at the exchange D, the speaking connection 
is obtained with the aid of two point plugs F and G.— December 
21st, 1910. 


AERONAUTICS. 


30,194. December 24th, 1909.—IMPROVEMENTS IN AEROPLANES, 
Lewis Renateau and Albert Alexander Humphrey, both of 
122, Victoria-street, Westminster. 

In the design of aeroplane herewith illustrated, the auxiliary 
planes A A at the ends of the main planes B B, are pivoted each on 
two axes at right angles to one another, so that separately, or in 
unison, the two auxiliary planes can be adjusted to whatever 
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position is desired. To effect this each plane A is provided with a 
main stem C pivoted to the main plane by a universal joint. The 
auxiliary planes B are preferably not flat, but curved something like 
a mussel shell. This is done so that they shall suit the curved paths 
which the particles of air tend to follow as they leave the main 
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planes. The specification indicates the results obtained with the 
proposed devices. December 21st, 1910. 


LOCOMOTIVES. 


2067. January 27th, 1910. -IMrROVEMENTS IN RAILWAY ThACKS 
AND Locomotives, Edmund Alexander Whitehead, of High- 
street Reeling Company, High-street, Gorton, Manchester. 

In order to increase the adhesion of the locomotive when leaving 
stations or running up gradients it is proposed to lay inside the 
main rails and a little distance above them a second pair of rails A. 
On these secondary rails additional wheels B, mounted on the 
inside of the driving wheels, bear, and in order to make these 
wheels clear the points, they are made of slightly less diameter 
than the main wheels. It is suggested that such secondary wheels 


might be employed on all the wheels of the engine, tender ani 
carriages. In addition to their use as means for increasing th 
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adhesion, such wheels might be conveniently employed for the 
application of the brake blocks.— December 21st, 1910. 





SELECTED AMERICAN PATENTS. 


(From the United States Patent-office Official Gazette.) 





977,711. 
Pa.— Filed March 5th, 1909. 

This patent is for a method of electrically welding overlapping 

tubular sheets or thin plates, which consists in applying a stiffening 


METHOD OF ELECTRIC WELDING, J. FY. Cracen, Pittshory, 




















ring inside of the overlapping portions, and then progressively 
pressing these overlapping portions into close contact along a line, 
and simultaneously passing an electric current from plate to plate 
and thereby fusing the metal and producing the weld. 


977,725. Rotumc Mint, A. Gautschi, Menziken, Switzerland, 
assignor to Aluminiumurenfabrik Gontenschwil Aktiengesellschayst 
fronten schil, Switzerland.— Filed August 17th, 1909. 

The invention applies hydraulic pressure directly to the top of 
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the roll bearing by means of packing after the manner of cup 
leathers as shown. ‘There are two claims. 


978,009. Sream Bower, @. Engel, Brooklyn, N.Y .—Filed July 7th, 


1910. 
This is a boiler of the Stirling type with a large down cast pipe 











establishing communication between the two top and two bottom 
cylinders, and protected from the direct action of the flame by the 
baffler wall. There are four claims. 








Roya Instirution, On Tuesday next, January 17th, at three 
o'clock, Prof. F. W. Mott begins a course of six lectures at the 
Royal Institution on ‘‘ Heredity.” On Thursday, January 19th, 
at the same hour, the Astronomer Royal, Mr. F. Dyson, 
delivers the first of three lectures on ‘“ Recent Progress in 
Astronomy,” and on Saturday, January 21st, also at three o'clock, 
Mr. Arthur Hassall commences a course of three lectures on 
“ Problems in the Career of the Great Napoleon.” The Friday 
evening discourse on January 30th, will be delivered by Prof. Sir 
James Dewar on ‘‘Chemical and Physical Change at Low Tempera- 
tures ;” on January 27th, by Prof. William H. Bragg on ‘‘ Radio- 
activity as a Kinetic Theory of a Fourth State of Matter,” and on 





February 3rd, by Mr. Arthur E. Shipley, on ‘‘Grouse Disease,” 
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THE YEAR'S PROGRESS IN THE DESIGN OF 
STEAM TURBINES. 
No, I. 

DurinG 1910 great activity prevailed in the direction of 
ving steam turbines, and reference to our pages 
will show that there was an increase in the number of 
turbine manufacturers. The most notable feature in the 
year's progress has been the developmentof the combined 
impulse and reaction type, or, as it is sometimes called, 
the dise and drum turbine. This machine, as is now 
well understood, has the advantage that in most cases 
cteatn is not admitted to the casing at a greater tempera- 
ture than 212 deg. Fah., and troubles due to distortion 
are thus obviated. Steam is expanded in the nozzles from 
boiler pressure down to that of the atmosphere, after 
which the velocity so generated is extracted in an impulse 
whee!, and the steam afterwards passes on to the reaction, 
Parsons blading, where the remaining energy is 
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much prominence both for marine and land service, and 
many of the leading engineering firms are making them. 
In our issue of February 18th we illustrated and described 
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Fig. 1- WILLAN’S COMBINED TURBINE 


the Dick-Kerr Bergmann turbine, which is a machine of 
the combined velocity and pressure type, and again, on 


July 22nd, the combined velocity and reaction turbine | 


made by Franco Tosi, Legnano, was brought to the notice 
of our readers. 

In the early part of the year Willans and Robinson also 
took up the manufacture of this class of turbine, and various 
other firms making them might be mentioned. A cross 


expended. Turbines of this class have recently gained | 


patents, for which certain advantages are claimed. A | horizontal machines of this type, in addition to the 


simple, and as nearly as possible symmetrical, cylinder is | smaller turbines up to 1000 kilowatts. 


The relative 


attained by making the bearing supports quite indepen- | advantages of horizontal and vertical shafts is at times 


dent of the cylinder. A stiffunder-bed is employed, 

| which carries both the bearing cradles and the cylinder, 
| in supports cylindricalin shape. The bearing cradles are 
| attached to the cylinder by bolts, which, being placed near 
_ the shaft, can transmit no appreciable bending moment, 
| and as a consequence can have no distorting effect upon 
| the cylinder. One of the bearing cradles is fixed ‘in 
| its seat, whilst the other cradle is free to slide axially, 
and makes adequate provision for longitudinal expansion. 
As can be seen from the cross section, the regulating 


| 


a vexed question, but with both types to choose from a 
customer is able to satisfy both his personal predilection 
and the conditions met with in his power-house. In the 
larger horizontal Curtis turbines, having four or more 
stages, a patented arrangement has been adopted, which 
isshownin Fig.3. Itwill be gathered thatthe high-pressure 
steam is admitted at the centre of the casing, and after 
passing to one end through some of the stages the steam is 
returned to the centre of the casing by means of exterior 
passages, and thence passes through the remaining stages 
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section of the Willans “impulse dise and drum turbine” | 


is shown in Fig. 1. A single impulse wheel is used for 
the high-pressure portion, and this is directly bolted to 
the low-pressure drum ofthe Parsons type, which forms 
the low-pressure portion of the turbine. The distance 
between the bearings is short, and this, combined with 
the fact that the shaft is of drum form, ensures great 
rigidity. In those exceptional cases where steam is 
admitted to the casing at a higher temperature than 
212 deg. Fah., the temperature is still much below that 
commonly met with in the casing of a purely reaction 
turbine. This design is claimed to ensure maximum 
economy over a wide range of load, due to the fact that 


the high-pressure steam admitted to the impulse disc is | 


controlled by nozzles, which can be opened or closed 
automatically or by hand. The Fullagar system of steam 
balancing, whereby the low-pressure drum is balanced 
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Fig. 3—BRITISH THOMSON-HOUSTON HORIZONTAL CURTIS TURBINE 


governor and the emergency governor are carried on a 
vertical counter-shaft driven from the turbine main 
shaft by a worm and worm wheel. This shaft also drives 
the oil pump through a flexible coupling. The oil pump 
is placed inside the oil tank formed in the bed, and the 
arrangement is such that the longitudinal 


rack and pinion. No flexible pipes are required for 
the oil pump. This construction of bed-plate and casing, 
| which has already been successfully applied to turbines 
| up to 3000 kilowatts capacity, is claimed to present 
| several important advantages from the point of view of 



































expansion | 
of the turbine casing is taken up by the worm and | 
worm-wheel moving through a small distance like a | 


to the exhaust. The advantages claimed for this arrange- 
ment are not only that the steam of high pressure and 
temperature is kept as far as possible from the bearings, 
which are therefore not subjected to excessive heat 
transmitted through the shaft and casing, but the 
pressure at both ends of the casing being below the 
atmospheric pressure, or at the most a few pounds above, 
a simple and reliable form of shaft packing, requiring a 
minimum amount of attention, can be used to prevent 
leakage. . 

In this connection it is worthy of mention that the 
British Thomson-Houston Company’s form of shaft 
packing has been adopted with considerable success by 
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by means of a piston at the exhaust exd of the machine | 


instead of at the high-pressure end, has been found 
admirably suited for the disc and drum machine, and the 
firm has consequently adopted this system. The 
external portions of the turbine proper, such as bearings, 
governor, gear oiling arrangements, &c., remain in 
accordance with the designs which the firm has standard. 
ised in connection with the Willans-Parsons turbine. 

The drawing Fig. 2 shows the Brush Company's 
design of combined impulse and reaction turbine. The 
dise carries two rows of impulse blades, and the drum a 
series of reaction stages. The rotor design is fairly 
representative of recent practice, but the cylinder 
and bed-plate are constructed under the Clifton Newton 





Fig. 2—BRUSH COMBINED TURBINE 


safety in running. It is said to ensure the absence of 
strains caused by thermal distortion, and the alignment 
being self-adjusting, erection becomes so easy that it is 
scarcely possible for a careless workman to make a 
mistake. It may be added that this construction is 
applicable to pure reaction turbines, as well as to the 
combined impulse and reaction type. Turbines of this 
design are now under construction at the Brush Com- 
pany’s works for the Edinburgh Corporation, for Folke- 
stone, and for a number of private firms. 

Turning to the Curtis turbine, which is manufactured 
in this country by the British Thomson-Houston Com- 
pany, of Rugby, it may interest our readers to know that 
this firm has recently taken up the manufacture of large 
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John Brown and Sons, Limited, on H.M.S. Bristol and 
other ships which are being equipped with Curtis 
turbines, and we are informed that the design has been 
approved by the Admiralty. Another form of shaft 
packing recently patented by the firm is that which 
surrounds the shaft where it passes through the 
diaphragms between stages. In all types of impulse 
turbines it has been the endeavour of the designer to 
keep the clearance at this point as small as possible. 
The packing of this kind, which is now being adopted by 
the British Thomson Houston Company, consists of a 
cast iron ring grooved on the interior surface next to 
the shaft, in order to provide a minimum surface of 
possible contact, and to form a series of chambers 
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constituting the so-called “Labyrinth” packing. 
This ring is split into three or more parts, and these 


are held in place by a surrounding spring, the parts | 


being arranged in such a manner that, whilst perfectly 
free to expand outwards, they cannot close on the shaft 
and reduce the predetermined clearance. It is now well 
understood that in turbines of this type it is advisable to 
use a short, stiff shaft, ensuring a high “ critical ” speed 
well above the running speed. This obviates any tendency 
for the shaft to whip, either whilst running or when being 
started or during stopping. In the Curtis turbines 
manufactured by the British Thomson-Houston Company 
it is claimed that this design, coupled with the employ- 


ment of the type of packing described, ensures uniform | 
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Fig. 4—B.T.H.- MIXED? PRESSURE TURBINE 


clearance in the packings and maintains the original 
efficiencies for an indefinite period. 

To return to the design shown in Fig. 3, it may be 
mentioned that this arrangement is claimed to reduce 
any possible end thrust on the shaft; but since the 
pressure on both sides of the wheel is the same, the 
amount of end thrust experienced is always very small 
and not sufficient alone to warrant the additional 
expense entailed by this construction. A further 
advantage resulting from having the low pressure at the 
ends of the casing is that it is possible to have the end 
cover in halves, without any difficulties presenting them- 
selves as regards strength and tightness of joints and by 
removing the top half of the casing, to which is 
permanently attached the top half of the end cover, the 





| 
total quantity of steam which the low-pressure portion is | 
capable of passing is fixed by the nozzles or blades and | 
the pressure. In the case of impulse turbines the diffi- | 
eulty has been partially overcome by providing hand- | 
operated valves which uncover or close portions of the | 
low-pressure nozzles, according to whether the turbine 
is required to deal with a larger or smaller amount of 
steam. 

This method is obviously open to the objection that 
constant attention is needed to obtain the best results. 
With reaction turbines, owing to the steam being admitted 
around the complete circumference of the rotor, the use 
of cut-out valves is not permissible, and recourse has been 
made to the use of by-pass valves. When the initial 
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is satisfactory where the best economy under high. 
pressure conditions is not necessary. For not only js 
the turbine ready at all times to utilise whatever exhaust 
steam may be available, irrespective of the quantity of 
high-pressure steam which it may be using at the time, 


| but owing to the elimination of the separate high 


pressure portion with its rotational losses the economy 
under low-pressure conditions is improved. . 

We are told that the British Thomson-Houston (on). 
pany has under construction several mixed pressure typ. 
bines of this type, including one of 1500 kilowatts for the 
Dublin United Tramways Company. The lines on which 
this new type of mixed pressure turbine has been 
designed can be gathered from Fig. 4, which gives 9 
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pressure in the low-pressure portion exceeds the normal, 
these valves by-pass some of the steam to a point nearer 
the exhaust, where the blade area is larger. It is well 
understood that this arrangement gives rise to reduced 
economy, and it is also open to the objection that 
an increase of pressure is necessary in the low- 
pressure system before the by-pass will operate. With 
both of these types of mixed-pressure turbines the 
high-pressure portion is always running in steam of at 
least the initial pressure of the low-pressure portion, with 
the result that the low-pressure steam consumption 
suffers by reason of the rotation losses of the high-pressure 
portion. 

In the case of impulse turbines, however, where it is 
not necessary to admit steam around the complete cir- 


























Sway Se 


Fig. 5—B.T.H. AUTOMATIC VALVE SYSTEM 


diagrammatic view of a three-stage machine having one 
high-pressure wheel and two low-pressure wheels. It 
will be seen that the low pressure supply is admitted 
to a belt surrounding the centre of the casing 
and communicating with the nozzles discharging 
on to the second stage wheel. These low-pressure 
nozzles do not extend round the entire circumference, 
but a portion of the circumference is occupied by 
nozzles receiving steam from the first stage or high- 
pressure wheel. It will therefore be seen that the 
two supplies do not mix until they have done work in 
the second stage, the low-pressure admission being free 
from interference from the high-pressure steam in a 
similar way to that in the last of the types mentioned 
above. In this case, however, itis possible with a special 
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shaft and wheels are completely accessible for removal 
without any disturbance of the end bearing pedestal, 
as is usually necessary with designs where the end cover 
is not split. 

The same company has also recently developed a new 
design of mixed pressure turbine, which embodies features 
which are claimed to constitute a considerable improve- 
ment on the ordinary turbine of that class. In the 


ordinary designs of mixed turbines the high-pressure 
portion of the turbine discharges into the space into 
which the low-pressure steam supply is admitted, the 
low-pressure end of the turbine having to deal with the 
whole of the steam used, with the consequence that the 
more high-pressure steam is used the less is the capacity 
of the turbine for utilising low-pressure steam, since the 








Fig. 6—MARINE TURBINE WITH CRUISING ELEMENT 


cumference, it is possible to overcome the objectionable 
drawbacks mentioned at the sacrifice of efficiency under | 
high-pressure conditions by eliminating the separate 
high-pressure portion altogether, and letting both the 
high and low-pressure steam pass through all the stages, 
the two supplies of steam being admitted to the first 
stage wheel through separate nozzles, when the two 
supplies do not mix until they have done work in a stage, 
by which time the pressure is sufficiently below the low- 
pressure admission value to prevent any quantity of 
high-pressure steam interfering with the low-pressure 
supply. This type of mixed pressure turbine, which is 
only practicable with machines using the compound 
velocity or Curtis wheel, in which a considerable propor- 
tion of the total energy can be utilised in a single stage, 


high-pressure stage to obtain an efficiency practically 
equal to that of an ordinary high-pressure turbine, more 
especially as the second high-pressure nozzle can be 
designed to suit the high-pressure conditions without any 
reference to the low-pressure requirements. 

With regard to the rotational losses in the high-pressure 
portion and their effect on the low-pressure consumption. 
it should be noted that when the turbine is running on 
low-pressure steam, the pressure in the space surrounding 
the high-pressure wheel is that present in the second stage 
after a considerable portion of the energy in the low- 
pressure steam has been extracted. This pressure, which 
is communicated through the inoperative high-pressure 
second-stage nozzle, is therefore quite low, and the rota- 
tional losses are practically negligible. 
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{t is clear that this design is capable of considerable 
extension, and is not limited to turbines with only one 
high-pressure wheel, but that any number of high and 
low-pressure stages can be arranged for to suit the con- 
ditions. It is, of course, obvious that this design is quite 
impossible of application to any turbine of the reaction 
type with — admission, and that the benefits to be 
derived are only realised when the pressure drop through 
the first low-pressure stage is considerably in excess of 
that necessary to reduce the pressure below the point— 
about 58, per cent.—at which the terminal pressure ceases 
to affect the weight of steam discharged through an 
orifice, thus limiting its application to turbines using the 
compound velocity system. 

In many cases where mixed-pressure or low-pressure 
turbines work in conjunction with engines supplying a very 
variable quantity of steam, necessitating the employment 
of heat accumulators, trouble has been experienced 
through the pressure in the low-pressure inlet piping 
falling below that of the atmosphere, giving rise to air 
leaks, and in the case of winding engines sometimes 
rendering their handling difficult. After considering 
various schemes for overcoming this ovjection the British 
Thomson- Houston Company has patented an automatic 
shut-off valve, which is placed in the pipe line between 
the heat accumulator and the engines supplying the 
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Fig. 7—PARSONS’ 


exhaust steam. The function of this valve is to shut 
when the pressure in the pipe line falls to about atmos- 
pheric pressure, thus entirely avoiding any trouble from 
air leaks in the long length of p'ping between the accu- 
mulator and engines and at the engine glands. 

[t is clear that the objection might partially be met by 
a shut-off valve placed between the turbine and accu- 
mulator, but this portion of the piping is usually quite 
short and easily made air-tight. The new scheme intro- 


duced by this company is claimed to have the 
great advantage that by permitting the accumu- 
lator to work below atmospheric pressure the 


range of temperature possible is very greatly increased, 
the back pressure of the engine is reduced, and a much 
smaller accumulator may be used than would otherwise 
be necessary. Another development of this company’s is 
in connection with turbines operating in conjunction with 
the supply of steam at low pressure or moderate pressure 
for heating, &c. It is customary to take this low-pressure 
steam from an intermediate stage of the turbine, the 
steam not required for heating passing on to the con- 
denser through a low-pressure stage, and, in order to 
regulate the pressures and quantities of steam to suit the 
conditions of heating requirements and load, it has until 
recently been customary to employ hand-operated valves, 

In the new design of the British Thomson-Houston 
Company these valves are replaced by automatic controlled 
valves, the operation of which is regulated by the pressure 
in the heating system, as shown in Fig. 5. It will be 
seen that a rise in pressure in the heating system tends 
to open the valve to the low-pressure stage, and close the 
valve admitting high-pressure steam, and vice versd, so 
that the pressure in the heating system is maintained 
practically constant, independently of any action of the 
governor itself, which has at all times full control over 
both the high and low-pressure valves, shutting or 
opening both in order to regulate the speed without 
disturbing the pressure in the heating system. It is 
anticipated that a considerable field is to be found for 
the use of turbines of this description in industries where 
steam is used for heating purposes. 

As regards marine steam turbines, perhaps the most 
noteworthy changes which have been made are in con- 
nection with the cruising turbines. 


fitted to recent warships. This view is more readily | confirm the results obtained on trial, and at the ordinary 
taken as the alternative recommended by Mr. Parsons | service speed of the vessel a 15 per cent. increase in 


appears to give us most of what we require without | 
rultiplication of turbines.” 

“The alternative is considerably to increase the expan- 
sion allowed in the main turbines at high powers, 
provision being made to obtain the maximum power by | 
means of by-pass arrangements. This ensures greater | 
economy at low powers than was hitherto obtainable 
with the main turbines, and by this system we gain 
simplicity and also a reasonable economy at such low | 
powers. In certain classes of ships, however, where the | 
radius of action at low powers is exceedingly important | 
owing to their limited coal or oil storage, as in torpedo- | 
boat destroyers, two turbines in series are fitted. In a | 
typical example of this kind there are five turbines fitted | 
on three shafts, counting as before the main low-pressure | 
and low-pressure astern turbine as one. In this case 
the gain by the use of the cruising turbine in series is 
much greater, and is considered to make up for the 
extra cost, weight, and complication involved, and they 
are being retained.” 

The alternative referred to by Sir Henry Oram 
consists in utilising the weight saved by the omission 
of the cruising turbines in increasing the dimensions of 








economy has been obtained as compared with the recipro- 


| cating engines originally fitted to the ship. 





THE ELASTIC LINE OF A PILLAR ACTED ON 
BY A COUPLE AT ANY HEIGHT. 
By Professor J. T. NICOLSON, D.Sc., M. Inst. C.E. 


Tus interesting and important problem was attacked 
in your columns (December 2nd) by Mr. Ernest G. Beck, 
and the solution carried a certain length; but your corre- 
spondent restricted himself to the case where the pillar is 
fixed at the bottom and hinged at the top. Mr. Beck 
says :—* The magnitude of the couple at the upper end 
of the stanchion would appear to be impracticable of 
determination by rigid analysis. +” 

The solution, to a first approximation, appears to me 
to present no great difficulty, and I was not aware, until 
the perusal of Mr. Beck's interesting treatment, that it 
had not been solved. 

By ordinary methods (see Perry or Morley) I obtain 
the following :— 


the main turbines, partly to compensate for the loss of 1. Consider first a pillar of length 7 built in vertically 
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economy at low powers by the omission of these cruis- 
ing turbines; and further than this an additional stage 
or stages of blading is fitted at the live steam end of the 


| high-pressure turbines, so that at the lower powers a | 


higher steam pressure can be obtained. All stages of | 
the expansion are used, and at the higher powers | 
additional steam may be admitted through by-pass 
valves fitted at intermediate stages. By this increase in 
the coefficient of the main turbines the economy at full 
power is considerably improved, and the influence of 


| this increased efficiency is materially felt in the con- 


| stages at the high-pressure end of the turbine, with 





In recent large war | 
vessels for the British and other foreign navies, the | 


cruising turbines which were fitted in all the early ships | 


of war have been discarded. To explain the causes which 
have necessitated this change, we cannot do better than 
refer to the remarks of the Engineer-in-Chief of the 
British Navy, Sir Henry J. Oram, C.B., in his presidential 
address before the Junior Institution of Engineers on 
November 16th, 1909, which were as follows :—“ All our 
original turbine ships were fitted with cruising turbines 
in addition to those for use at the higher powers. The 
Dreadnought, for example, has four turbines on each 


side of the ship counting as one turbine, the low-pres-. 


sure main and low-pressure astern turbine, which are in 
one casing. Experience, however, has shown us that there 
are certuin inconveniences attending the use of cruising 
turbines. They are economical, but owing to the fact that 
they are often out of use, they are apt to be neglected, 
and not to receive the attention they require, and the few 
accidents that have happened have practically all occurred 
in the cruising turbines. The question arose as to 
whether the increased economy due to their use is worth 
the extra complication, cost, and liability to injury, and 
the conclusion is arrived at—at least in the case of single 
cruising turbines—that the balance of advantage and 
disadvantage is adverse to them, and they have not been 








sumption from full power down to about half power. 
Below half power, however, the efficiency of the turbines 
of this type is less than that of the earlier combination 
with cruising turbines. Fig. 6 shows a section of a high- 
— turbine embodying a cruising element in the 
ive steam end. | 

Another alternative for maintaining a high steam | 
pressure for the lower fractions of full power is the com- 
bination of one or more compound velocity impulse 


reaction blading for the succeeding stages. It has been | 
considered advisable to use more than one such stage before | 
going over to the simpler, cheaper, and more efficient re- 
action blading withdrum construction. Reversing turbines 

follow the same construction as those for abead running— | 
viz., one impulse wheel with the remainder of the blading of | 
the reaction type. 


1 
| Hence 6, 


The turbines described are suitable, | 


not only for the driving of twin screws, but may be used, | 
and are employed, for the high-pressure machines of | 


four-shaft arrangements where there is a high-pressure 
and a low-pressure turbine on each side of the ship. This 
is applicable for all large war vessels, and even for small 
cruisers at high power. Fig. 7 shows an arrangement of 


turbines of this type as a complete individual unit suit- | 


able for two-shaft destroyers. 
the course of construction for foreign navies having the 
Parsons impulse and reaction combination turbine. 


Several vessels are now in | 


The | 


power efficiency will, it is estimated, be equal to that of | 


the earlier ships with three shafts and turbines in series, 


although the consumption at low powers cannot be | 


expected to be quite as favourable as when separate 
cruising turbines are adopted. Something may, however, 
justly be sacrificed in economy to obtain simplicity. 

At the spring meeting of the Institution of Naval 
Architects Mr. Parsons read a paper on “ The Application 


Merchant Ships.”’ 
was published in our issue for April 1st, 1910—the 
author furnished particulars of the geared turbine 
installation fitted in the cargo steamer Vespasian, and he 
also gave the results obtained on trials carried out with 
this geared installation as compared with the performance 


| of the Marine Steam Turbine and Mechanical Gearing to | 
In that paper—an abstract of which | 


obtained with the triple-expansion engine which was origin- | 
ally fitted in this vessel. Since the trials were made with | 
the new machinery the vessel has been continually | 


in service carrying coals from the Tyne to Rotterdam, | 
returning to the Tyne in water ballast. Up to the end | 
of November the Vespasian had steamed over 12,v00 | 
miles, and during the time she has been in use she has 

experienced very rough weather, especially when in light | 
condition. We are informed that the whole of the | 
machinery has worked with entire satisfaction, and has | 
not given the least trouble. It is worthy of mention that | 
even at times when the propeller has been entirely out | 


of the water the speed of the machinery has never ex- | EI 8 = — 


ceeded 15 per cent. above the maximum. We are also 


told that there is no appreciable wear on the reduction | Integrating (8) 
E 


gear Tests taken whilst the vessel has been in service | 








IMPULSE AND RE-ACTION COMBINATION MARINE TURBINE 


at its lower end—Fig. 1—and acted on only by a (clock- 
wise) couple K applied at height n/ from the bottom. 
Then (measuring ¢ from the bottom, and taking y posi- 
tive to the right) 


El @y/da®*=K . (1) 
Eldy/dr =Kae+4+ o. (2) 
| At height z = nl, let dy/dz = a. 
ee Rie = Ke k= “A entsn E*. . © 
nl El 
Integrating (2) :— 

Ely = K 27/2+ 0 (4) 

When z = nl, let y = 5, , then 
EI '*.. = Kn*P/2 . (5) 
K n2P > 
I. -—_— eae ‘D) 
” o= SEI 


For all values of x > nl, dy/dz is constant and equal 


| to a, because there is no bending moment above nl. 


2— Nn 


_2—n Kn? 
n ~ nm 2EYI 
2. Consider next the case of a pillar bent only by a 


a. (6) 





| horizontal force, — P, applied at the top (v. Fig. 2). 
| Then {taking x and 7 as for case (1)] we have:— 


-—Px- 


p-*—- -p ; 
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Fig. 1 
EI dy/dz? = — Pil — 2) (7) 
El dy/dz = —P(lz és =) +o..@ 
Let the slope at the top be called 8; then 
ue oe 2EI6 nap = —P? (9) 
2 P 2 
Ty = —P(l27/2-—- 6) +0 . (10) 
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and the deflection at the top is 
PP 





= —._. 11 
. BEL 
The deflection at z = nl is 
; _ nsg—n), _ n(3—n) PE “ 
= — 5p aii cas Oe (12) 
The slope at x = nJis 
3' = n(2 — n)B = — n(2 — n) ai (13) 


3. Lastly, suppose a (clockwise) couple ¢ applied at 
the top (to return the axis of the column to the vertical 
when it has been distorted by K and — P); then the 
defiection and slope at the top when ¢ acts alone are 
known at once from equations (5) and (3) by substituting 


in them / for nl and ¢ for K. Hence, 
~—R 
2El ; 
ol 
and = £° 5 
r Y EI (15) 
The deflection at x = nlis 5.1 = n?4, (16) 
and the slope thereisy!}=ny ..... . (17%) 
When K, — P and all act together the deflection at 
the top is 
Pr > »2—n 2PP 
A= +e eg = a2— 8 22F 
Z aL — n 3 + e (18) 
If A = 0 we get 
K n(2 — n) — 3Pl+c=0 (19) 
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Fig 4 


The slope at the top due to the combined action of K, 
— Pand cis 


c=atsty=_,[Kn- 


If the slope at the top be nothing—z.e., if the axis be 
vertical there—then 


ge" 46 


Pp 
2 


s 


l + c] . (20) 


0 (21) 
In the event that both the deflection and the slope are 
nothing at the top, (19) and (21) must be simultaneously 
satisfied. Hence we get 
l= 6n(1 — n)K (22) 
and n(2— B8n)K . (23) 
Under these conditions the bending moment for any 
value of z is 


M = EI 


c 


dy _ 

de 
«< [2 ~ 6n(l — n)(1 io 7 +22 — 3n) | (24) 

The bending moment at the bottom, where z = 9, is 

M.. =o = K[1 —4n+ 8n? (25) 

This is minimum for n = 2/3, and then has the value 
fie = 9) = SS ie eee 

If the crane (Fig. 4) be fixed at two-thirds the height 

of the column from the bottom, the bending moment at 

the bottom will be the least possible, the righting couple 


at the top will be nothing, and the restoring force at the 
top will be 
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ARGENTINE OCEAN-GOING TURBINE 
DESTROYERS. 


THE accompanying sketch illustrates the new type of 
Argentine ocean-going destroyers now being built in 
England, France, and Germany. The rigging and general 
arrangement shown in the sketch are those of the boats 
ordered in Germany and France, and differ from the vessels 
which are being built at Cammell Laird’s mainly in the 
number of funnels, of which there will be five in the 
English-built boats. The stern of the English boats will 
also slightly differ from the continental boats, but other- 
wise the whole flotilla—twelve boats—of new Argentine 
destroyers will. be composed of practically identical 
ships. 

It will be recalled that at the beginning of last year, after a 
competition which had lasted many months, the firms of 
Cammell Laird, Krupp (Kiel), Chantiers de la Brétagne 
(Nantes), and Schichau (Elbing) secured contracts for 
building respectively four, two, four, and two boats, the 
tirst twelve units of a powerful flotilla which is contem- 








plated in the programme of reconstruction of the Argen- 














(e) = Estimated. t) = Trials. 


In the original Argentine naval programme the sea- 
going destroyers had been conceived as a reply to the con- 


struction of the ten ships of the Para class ordered by | 
Brazil in 1908. These Brazilian boats are of the River | 


class type, slightly improved, but still very slow, as they 
are unable to maintain anything like the trial speeds of 
27-28 knots in a seaway ; their armament also is not up 
to date, and their steaming radii, owing to the limited 


coal capacity, does not seem adequate to the extension of | 


their field of action, which comprises the whole eastern 
coast of the South American continent. The original 
design for the new Argentine boats, with the same dis- 
placement of the improved Para—650 tons—contemplated 
a higher speed, a better armament and a larger provision 
of coal. During the course of gradual modifications which 
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tine navy. The principal data of these vessels are given | and, compared with them, have a decided superiority, 
in the tables below. is the group of three Japanese vessels of the Kaifu class, 
The designs of these boats are the result of a most | of 1200 tons and 35 knots maximum speed. These and 
elaborate and laborious examination of plans submitted | the Argentine vessels furnish an illustration of the fact 
by more than twenty firms which were invited to tender that it is possible to combine a very high speed and 4 
at the beginning of 1909. The competition was repeated formidable armament with sea-keeping qualities of 
after a first elimination, and at the conclusion of the torpedo craft within the limits of 1000-1200 tons displace, 
second examination a final inquiry was sent out to a ment. This theory seems to find advocates also in Russia. 
restricted number of competitors who tendered for the where the 1910 scheme for the expansion of the fleet 
definite designs adopted by the Argentine Naval Com- contemplates the building of boats similar to the Kaifu, 
mission. only with a more powerful torpedo armament. , 
TABLE [L.—TZurbine Ovean-going Destroyers for the Argentine Navy, 
‘ Fuel | % Boilers. 
4 3] oS ~anacity. | =e x 
a Le 4 = 3 z% capacity. Sg oé er 
, dai yy 5 = to 58 oe 2S) & 3 
Where building. Ey & = 3 a2 as 23) 8 & 
3 | 4 a | £ “= ei dies 58! Type. 2 
tal | a KE £ s E Pe) Zo 3 7 
iis ee Se eee, Seo IY Bem Pode Py. Ee Bey 2 AU, nee Sal SESE eeey Se 
ft. | ft. in. ft. in. ft. in. tons./kts.| tons. ft. in. tons.|tons| H.P. mil: 
Cammell Laird ... 292-9} 27 7/17 1'8 6) 980/32 1175 910 225); 75 | 20,006 600 | 5 | White Forster | 3001; 
Krupp (Germania) 288 27. 1°17 1/8 2/935) 32/1140. 9 6 | 250; 110| 19,500 600) 5 Schulz 300) 
Nantes ... 289-7 | 28 2 18 1 8 10} 940 | 32,1170 10 2 256) 82) 19,500 6505 White Forster 3000 
Schichan Elbing... 295-2} 29 7/16 5/7 7 | 885 | 32); 1110, 9 2) 290] 50! 19,500 | 600) 5 Schulz 3000 
TABLE II,—Comparison of Ocean-going Destroyers. 
S Armament. 
Trial et meal 
Navy. Type. displace- —, sadn aS Weight Fuel 
ment. —— act E > Guns. of — T. tubes. 
z, metal. 
tons. knots. HP. Ib. ten 
| Argentine New destroyers 90 33-34 ( 20,000 (+ 2 1 din. 132 } 2lin. 250 
} SU ( 
| British Swift 1800 35} (4) 30,000 1 din. 132 2 18in, 180 
Tribals YAO 334 (1) 15,000 5 12-pdrs. 624 | 2 18in. | 90 (« 
Acorn ae 780 30-31 (+ 14,000 3 2 din. 7 2 2lin. 
2 12-pdrs. 
Brazilian Para (1910) 650 27-28 (¢) 8,000 (+ 2 | 2 4n. i 218in. 90 
4 3-pdrs. 
Japanese Kaifu 1200 34-35 21,000 (+ 2 = 1 4-7in. 65 3 18in. 
4 3in. 
German G 174 and G 175 650 34 if 16,000 2 2 23-pdrs, 3 170 
and 2 M.G. 
V 180—182 650 34 (ft) 16,000 3 
U.S.A. Perkings 740 294 (+) 12,000 (-) 2 5 Sin. 6d 3 18in. 220 
. 2 M.G. 
French Bory .. 750 31 (e) 14,000 (+ 3 2 3-9in. 98 118in. 120 
. 4 9-pdrs. 
Russian Building at Putilow’s Works 13900 36 (¢ 30,000 (+ ; 2 4-7in. 165 6 
5 Sin. 
Chili . Four destroyers of 1911 programme” ~ o- _ — - 


= Oil. * Design not yet settled, 


Coal. 
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With regard to gun power the Argentine destroyers 
are, perhaps, over-gunned. They carry four 4in. 50-calibre 
pieces, with a magazine capacity of 250 rounds for each. 
The weight of metal thrown aggregates 132]b. The 
| considerable increase of gun power in the latest British 
| destroyers justifies the great importance given to gun 
mountings in the Argentine vessels. In the Afridi type 
| of the Tribal class two 12-pounders were added to the 
original three, thus increasing the weight of metal thrown 

from 3741b. to 6241b., and the types which have 
| succeeded the Afridi—the Amazon, Beagle and Acorn 

throw 50 lb., 624 lb., and 75 lb. of metal respectively. In 
| the latest foreign torpedo craft designs the tendency is to 
| increase the calibre and length of bore, as the Argentine 

boats show, and in some navies the possibility of mounting 
12 cm. 50-calibre guns 
(4.7in.) is now being 
studied. 

The Argentine destroyers, 
like the boats of the Beagle 
and Acorn classes, will 
carry the new 2lin. tor- 
pedoes, being fitted with 
four tubes arranged as 





shown in the sketch. The 
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ARGENTINE DESTROYER 


the designs submitted by competitors had to undergo the 
fundamental features were improved to such an extent | 
that the type of ocean-going destroyer evolved does not 
only out-distance every single feature of the Para class, 
but compares most favourably with every other class of 
torpedo craft built or building—as is shown in Table II. 
The speed of 32 knots, which is to be attained under 
very severe trial conditions—as a mean of a six hours’ run 
with very limited draught—is equivalent to 34-35 knots 
in ordinary measured mile trials, and confers on the 
Argentine boats such advantages that tactically they 
may rank with the vessels of the Tribal class. In this 
respect the Argentine destroyers are superior to the 
latest classes of British (Acorn), French (Bory), and 
Udited States (Smith) ocean-going torpedo craft, 
which, with displacements of 780, 750, and 700 tons, will 


have speeds of 27, 31, and 28 knots respectively. Among | 


the types of “destroyer destroyers” in course of con- 
struction, those that come nearest to the Argentine boats, 





new 21lin. Whitehead weapon 

carries a charge of 150 kilos. 

(331 Ib.) gun-cotton, and has 

speeds of 41 and 29 knots 

at a range of 2000 m. and 
: 5000 m. respectively. 

The great radius of action 
of the new Argentine turbine 
destroyers makes of these 
vessels also very valuable 
strategical units. With an 
average of 250 tons of coal 

and 80 to 100 tons of oil, they will be able to steam 
practically 3300 to 3500 miles at 14 to 15 knots. The 
| boats are therefore available for service at great distances 
from home naval bases—Buenos Ayres, La Plata, and 
Bahia Blanca—and will be able to operate in the South 
Atlantic as well as in the South Pacific. 

The boats are fitted with wireless telegraphy, having a 
radius of operation of 200 kiloms. Their complemei-t 
aggregates 110 officers and men. 

The system of turbines adopted will be the Curtis im- 
pulse type, driving twin-screws. Though the projected 
motive power varies between 19,000 and 20,000 shaft 
horse-power, it is expected that the actual full power at 
the trials will average 22,000 horse-power. 

The latest types of ocean-going destroyers of some 
navies have been selected for the sake of comparison 
| with the Argentine boats, and gathered in Table II. 

The comparison shows that the latter represent a com- 
promise between the tendency to sacrifice gun power, 
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torpedo armament, and steaming radius to speed—as has 
been done with the Tribals and the Swift—and the theory 
of obtaining good all-round fighting and sea-keeping 
qualities, combined with a limited speed, to which the 
design of the Beagle and Acorn classes has been made 
to conform. 

The figures given in Table II. for whole classes of 
boats are approximate average values. 


COMPOUNDING AND SUPERHEATING, LAN- 
CASHIRE AND YORKSHIRE RAILWAY. 

Tue following report was prepared by the members of 
Mr. Hughes’ staff directed to carry out an inquiry 
into the value of compounding and superheating. It 
contains elaborate tables, of which we reproduce only 
two, all the important facts being set forth very clearly in 
the text. We have referred tothe report in a leading 
article on another page. 

Geo. Hughes, Esq,., 

Dear Sir,—Your paper on “ Compounding and 
Superheating,”’ read before the Institution of Mechanical 
Engineers on March 17th last, brought the subject down 
to November 30th, 1909. Since then the engines con- 
sidered in the paper have been in continuous service, and 
doing excellent work. 

Monthly records of work done and stores consumed 
have still been carefully noted. These have been focussed, 
and, on your instructions, compiled in this report, with a 
view of ascertaining whether the locomotives were main- 
taining their reputations. 

The engines competing against the compounds are 
identified as “simples,” and those in competition with 
the superheaters as “ non-superheaters.” 

The records given in your paper are for two years end- 
ing November 80th, 1909, in the case of the “ simples” 
and “compounds,” but for the “non-superheaters ” and 
‘ superheaters " the period is from May 14th to Novem- 
ber 30th only, May 14th being the date when the whole 
of the superheaters were first put into service. The 
period now under review is from December Ist, 1909, to 
September 30th, 1910. 

You will remember that the results given in the paper 
showed on the total of coal consumed without making any 
of the various deductions, a saving of 9 per cent. for the 
compounds, 12 per cent. for the superheated goods, and 
21 per cent. for the superheated passengers. The recent 
figures show practically 7 per cent. for the compounds 
and 19 per cent. for the superheated goods engines, but 
although the compounds apparently show a decrease of 
2 per cent., they have actually appreciated, because their 
competitive simple engines have also improved their 
workings by showing a saving of 9 per cent. in fuel. 
Therefore, if the working of the compounds during the 
past ten months is compared with the working of the 
simples during the previous two years, they show an 
economy of over 15 per cent. 

As the non-superheaters have only decreased their 
coal consumption 1.2 per cent. it will naturally be asked 
why is it that the simples show such improvement? 
This question is somewhat difficult to answer until 
further investigations have been made, but the sug- 
gestion is that it may be due to several of these engines 
having had their blast pipe nozzles and chimneys 
increased in diameter since the commencement of this 
year. Also, during this year, the high-pressure piston 
valves of several of the compounds have been replaced 
by an improved valve with automatic release valves for 
the purpose of reducing the excessive compression which 
exists in these cylinders when the steam cut-off is less 
than about half stroke. This alteration has lowered the 
coal consumption of these particular engines, and the 
investigations—but which are not yet completed—point 
to the fact that these engines are doing their work in 
shorter time than their sister compounds. 

As you are aware, originally a great many deductions 
from the workings were made, involving debits and 
credits for shunting and other various duties expected 
from a locomotive on a railway, and as there have been 
improvements in the main figures as indicated, it follows 
that there have been improvements in the sub-divisions 
as well, with the exception that on these bases coal only, 
the non-superheaters have burnt more coal—from 1.6 to 
2.2 per cent.—during the past ten months than in the 
previous period. The superheaters have increased their 
economy as much as 8 per cent. The simple engines 
show also an economy as high as 7.1 per cent., and the 
compounds 4.6 percent. The percentage saving by the 
compounds for the ten months compared with the previous 
period reaches 14 per cent., as compared with 20.6 per 
cent, in the case of the superheaters. 

In regard to loads hauled per train the simple engines 
have hauled 6.6 per cent. and the compounds 6 per cent. 
more load during the ten months than in the previous two 
years. The superheaters have also hauled slightly 
increased loads by 2.6 per cent., but there has been a 
falling off of 24 per cent. in the case of the non-super- 
heater loads. , 

The following table “ B” is a comparison of the loads 
hauled :— 

TABLE “ B.”—Tonnage Hauled. 


—_— First Second Percentage. 

Tons period. period. Increase. Deusenes, 
Simples... .. 465... 498 ... 6-6 2... — 
Compounds... ... 465 495 60 .. — 
Non-superheaters 364 355 — .. 2-5 
Superheaters 364 374 2-6 _— 


The simple engines during the ten months have prac- 
tically per train hauled the same loads as the compounds, 
but the superheaters have dealt with loads 5.8 per cent. 
greater than those negotiated by the non-superheaters. 

All the engines have saved time in performing the 
various operations during the ten months compared with 
the previous period. The simples show a decrease as 
high as 18.4 per cent. and the compounds 8.6 per cent., 
the non-superheaters 6-9 per cent.,and the superheaters 





as high as 16.8 per cent., in all cases total time per train 
mnile. 

Comparing the ten months period of the compounds 
with the previous period of the simples, the compounds 
have decreased the time as much as 23.4 per cent., whilst 
the superheaters have saved as much as 21.4 per cent. 
over the non-superheaters, in all cases total time per 
train mile. 

Under the running time per train mile basis, the 
simples have decreased their time during the second 
period 4.1 per cent., the compounds 2.1 per cent., the non- 
superheaters 1.4 per cent., and the superheaters 5.6 per 
cent. Comparing the second period of the compounds 
with the first period of the simples, the decrease of time 
by the former is 7.73 per cent., whilst the superheater on 
the same basis shows a decrease of 11.4 per cent. in 
time. 

The percentage of train to engine miles during the first 
period was for the simples 63.6 per cent., compounds 68.3 
per cent., non-superheaters 60 per cent., and superheaters 
61 per cent. These figures during the period now under 


simples, and the superheaters 49 per cent. better than the 
non-superheaters. Further particulars can be obtained 
from Table “ E.”” 

Summary.—On the basis of coal only, comparing the 
two periods, the greatest percentage saving shown by the 
compounds is 15.3 per cent., and the superheaters 20 per 
cent. over their respective competitive engines. In 
regard to times, the compounds do their work in quicker 
time than either the simples, non-superheater, or super- 
heaters. The greatest percentage decrease of time by the 
compounds over the simples is 23.4 per cent., and by the 
superheaters 21.24 Ea cent. over the non-superheaters. 
On the coal and oil economy basis, the economy of the 
compounds per train ton mile is 17.84 per cent., compared 
with 23.06 per cent. for the superheaters over their com- 
petitive engines. When the time element is included, 
these figures become 45.1 per cent. for the compounds 
and 49 per cent. for the superheaters. 

Taking the figures as a whole, it will be seen that both 
the compounds and the superheaters possess great 
advantages over the simple and non-superheater engines 
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review become 67.45 per cent., 69.71 per cent., 62.6 per 
cent., and 67 per cent. respectively. 

When oil is included with coal the money value of the 
oil has been taken on the same basis as in your paper, 
namely, 100 pints of oil to one ton of coal in the case of 
the simples and compounds (100 pints of oil being equal 
in money value to one ton of coal) ; for the superheaters, 
the equivalent is sixty pints of oil, due to the increased 
cost of that used for lubricating the pistons and valves. 
On this basis, the simples have decreased their consump- 
tion as high as 10.08 per cent., and the compounds 7.2 per 
cent., whilst the non-superheaters actually show an 
increase as high as 2.1 per cent. The superheaters have 
decreased their consumption as high as 7.0 percent. For 
the ten months’ period of the compounds, compared 
with the simples for the previous period, there is an 
economy as high as 17.84 per cent. in favourof the 
compounds. The superheaters show an economy amount- 
ing to as much as 24.05 per cant. 

The value of an engine may be summed up as a 
machine hauling one ton over one mile on the lowest 
coal consumption in the shortest time, or, it may be 
said to vary inversely as the coal and oil per ton mile, 
and inversely as the minutes per mile. 

On this basis, table “E” has been compiled, which 
shows that the simples have improved in value 24.6 per 
cent. for the ten months’ period compared with the 
previous period. The compounds have also improved in 
value 16.15 per cent., the non-superheaters 11.07 per 
cent., and the superheaters 28.0 per cent. Comparing 
the value of the compounds for the ten months’ period 
with the simples for the previous period, the compounds 
value as a machine is 45.1 per cent. better than the 


respectively, both as regards economy of time and economy 
of fuel. 





SHIPBUILDING IN 1910. 


THE annual summary of shipbuilding at home and abroad 
for the year 1910 has just been issued by Lloyd’s Register. 
This summary includes particulars of vessels of 100 tons 
gross and upwards, and takes into account only vessels that 
were launched in 1910, whether they were completed during 
the year or are still under construction. From this 
summary it appears that during 1910, exclusive of warships, 
500 vessels of 1,143,169 tons gross, viz., 473 steamers of 
1,137,738 tons and 27: sailing vessels of 5431 tons, were 
launched in the United Kingdom. The warships launched 
at both Government and private yards amounted to 45 of 
134,645 tons displacement. The total output of the United 
Kingdom for the year was therefore 545 vessels of 1,277,814 
tons. The output of mercantile tonnage in the United 
Kingdom during 1910 showed an increase of 152,103 tons on 
that of 1909. It was, however, the lowest total recorded by 
the society for thirteen years, with the exception of 1908 
and 1909. As regards war vessels, the total for 1910 was 
8415 tons more than in 1909. Practically the whole of the 
tonnage launched was built of steel, and over 994 per cent. 
was composed of steam tonnage. 

In the following abstract warships are excluded, except 
where specially mentioned :— 

Of the total output, 804 per cent , or 919,706 tons (916,847 
steam tons and 2859 sailing tons), was built for registration in 
the United Kingdom. 

The tonnage of United Kingdom vessels lost, broken up, 
&c., during the last twelve months appears to have been 
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361,000 tons (311,000 steam, 50,000 sail), while the sales to | 


foreign and colonial owners reached the record total of 
513,618 tons (363,149 steam, 150,469 sail). On the other 
hand, 2257 tons (i727 steam, 530 sail) were built abroad for 
United Kingdom owners, and purchases from foreign and 
colonial owners during the sane period amounted to 58,744 
tons (51,980 steam, 6764 sail). The sailing tonnage of the 
United Kingdom would thus appear to have decreased by 
about 190,000 tons, and the steam tonnage to have increased 
by 296,000 tons. The net increase is therefore about 106,000 
tons. 

The amount of tonnage launched for abroad during 1910 
was 223,463 tons, forming 194 per cent. of the total output, 
as compared with 24% per cent. in 1909. As in 1909 and 
1908, the British Colonies provided the largest amount of 
work for the shipbuilders of the United Kingdom, viz., 39 
vessels of 43,507 tons (3% per cent. of the total output). 
Norway occupies the second position with 34,038 tons, being 
followed by Germany (26,507 tons), Sweden (20,247 tons), 
Austria-Hungary (18,447 tons), and France (15,077 tons). 

The number of large steamers launched in the United 
Kingdom during 1910 has been more than the average of 
recent years. The returns for 1910 show that 36 vessels of 
6000 tons and above were launched. They include the 
largest vessel ever built, viz., the White Star liner Olympic, 
45,000 tons, under construction at Belfast, and seven other 
vessels of over 10,000 tons each, the names of which are as 
follows :—Franconia, 18,600; Edinburgh Castle, 13,326; 
Maloja, 12,800; Rotorua, 11,130; Themistocles, 10,925; 
#neas, 10,049 ; Ascanius, 10,048; the figures given being 
in tons gross in every instance. At the present time there 
are under construction 46 vessels of 6000 tons and upwards, 
of which 20, including 4 of those already named, are over 
10,000 tons each. The average tonnage of steamers launched 
in the United Kingdom during 1910 was 2411 tons; but it 
steamers of less than 500 tons be excluded the average of 
the remaining steamers reached 3623 tons gross. Of the 
vessels launched in the United Kingdom 17 are to be capable 
of a speed of 17 knots and above. The fastest of these vessels 
are the steamship Olympic, and three turbine steamers 


Steam. S553 Sail. EEE 
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vessels abroad (77 of 176,209 tons displacement) shows a 
decrease of about 102,000 tons disp'acement on the figures 
for the preceding year. The mercantile tonnage reported 
from the United States is about 122 000 tons larger than 
that of the previous year, the increase in the tonnage built 
on the coast amounting to 97,000 tons. These figures 
include, however, nearly 40,000 tons of vessels which are 
only intended for river and harbour purposes, &c. The 
largest sea-going steamer launched was the United States 
navy collier Cyclops, of 10,644 tons, built at Philadelphia. 
Besides this vessel there were launched nine sea-going mer- 
chant steamers of over 5000 tons each. In Germany the 
returns show an increase of about 31,000 tons in the ship- 
building output as compared with last year, but the figures 
are still about 159,000 tons less than the total built in 1906, 
which was the highest on record. In France the returns 
(80,751 tons) show an increase of over 38,000 tons as com- 
pared with the tonnage launched during 1909, and, taken in 
conjunction with the fact that the tonnage under construc- 
tion at the present time is nearly double that of twelve 
months ago, point to an upward movement in the French 
shipbuilding industry. The largest steamer launched during 
the year was the transatlantic liner France, of about 
23,000 tons, which is to be fitted with turbines. In 
Holland the total tonnage launched exceeded by nearly 
12,000 tons the figures for 1909. Three steamers of 5000 tons 
and upwards were launched, the largest being the Prinses 
Juliana, 8055 tons, built at Amsterdam. In Norway the out- 
put for 1910 amounted to 36,931 tons—an increase of about 
8000 tons on the 1909 figures, but a much smaller total than 
that returned for several previous years. The figures include 
only two vessels of over 1500 tons, the largest being of 1701 
tons. The figures for Japan continue to show a decreasing 
output. They are 22,000 tons less than those of 1909, and 
are the lowest reported since 1902. Included in the returns 
are two steamers of about 6000 tons each. The only other 
countries with an output of over 20,000 tons are the British 
Colonies (26,343 tons) and Italy (23,019 tons). The total for 
the British Colonies inc.:uded one steamer of about 6500 tons, 





built at Collingwood, Ont. Among the vessels launched in 


(Tonnage in Thousands of Tons.) 


NET ADDITION. 
YEAR 
fSeRSSseeeass 





1892 
1893 
1894 
1895 
1896 
1897 
1898 
1899 
1900 
1901 

1902 
1903 
1904 
1905 
1906 
1907 

1908 
1909 
1910 


CHART showing the Gross TONNAGE LAUNCHED in the World and the Gross TONNAGE LOST, BROKEN UP, &c., distinguishing Steam from Sail, 
also the NET ADDITION to the World's Gross Tonnage for each year from 1892 to 1910, 
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COMPARISON OF SHIPS LAUNCHED AND BROKEN UP 


intended for Channel service, all designed for a speed of over 
20 knots. 


As regards the output of the leading ports, Glasgow occu- | 


pied the first place among the shipbuilding centres of the 
country, showing an output of 211,076 tons. Then followed 
in order Newcastle, 203,831 tons ; Sunderland, 179,435 tons ; 
Belfast, 163,336 tons; Greenock, 122,722 tons; Middles- 
brough, 108,754 tons; and Hartlepool, 86,295 tons. In 
warship tonnage Newcastle led with 28,515 tons, followed 
by Devonport, with 26,350 tons ; Portsmouth, 22,500 tons ; 
Glasgow, 22.370 tons ; and Greenock, 20,000 tons. 

Four turbine vessels were launched in the United King- 
dom during 1910. Their names are : The Angora, 4060 tons 
gross ; St. Petersburg, 2448 ; Cwsarea, 1499 ; and Sarnia, 
1480. The Olympic and the Rotorua are both to be fitted 
with turbines as well as reciprocating engines. Besides the 
above, at the end of 1910 there were under construction in 
the United Kingdom one merchant vessel, of about 1750 
tons, which is to be fitted with steam turbines, and four 
large vessels, which will have turbines as well as reciprocating 
engines. Of steamers being built on the longitudinal 
framing system, 18 were launched during 1910, with a gross 
total tonnage of 68,015 tons. The returns also include six | 
vessels of the wing and side tanks type, 57 steam trawlers 
and other fishing vessels, 26 dredgers, barges, &c., 22 
tugs, six yachts, and a large number of other vessels designed 
for channel, river, and other special services. The total tonnage 
under construction at the end of 1910 was 1,131,503 tons, 
which exceeded by 218,000 tons the amount at which it 
stood at the end of 1909. The total warship tonnage under 
construction in the country was 289,481 tons displacement, 
as compared with 273,210 tons twelve months ago. 

In the Colonies and foreign countries it appears that there | 
have been launched during the year 777 vessels of 814,684 | 
tons (453 steamers of 719,903 tons and 324 sailing vessels of 
94,781 tons). These figures show an increase of about 


204,000 tons as compared with those for 1909. Among 
foreign countries the leading places are held by the United 
States of America (331,318 tons), Germany (159,303 tons), 
France (80,751 tons), Holland (70,945 tons), Norway (36,931 
tons), and Japan (30,215 tons). The total output of war 


Italy were four steamers designed for a speed of 22 knots, two 
of which are to be fitted with turbines. 

The returns under review show that a considerable increase, 
as. compared with the 1909 figures, occurred in the principal 
shipbuilding countries. The increase in the case of France 
amounted to no less than 914 per cent., Germany to nearly 
24 per cent., Holland to 20 per cent., and the United States, 
excluding harbour and river tonnage, to 39 per cent. The 
United Kingdom figures show an advance of over 15} per 
cent. on the output for 1909. Of the tonnage launched in the 


world during 1910, the United Kingdom acquired 47 per | 


cent. Of the total merchant tonnage output of the world 
during 1910, over 58% per cent. was launched in the United 
Kingdom ; but, if only seagoing merchant steamers of 3000 
tons gross and upwards be taken into account, out of the 
total of 331 such steamers, of 1,209,138 tons launched in the 
world, over 734 per cent. of the tonnage has been launched in 
the United Kingdom. 

Summarising the foregoing, it appears that the total 
output of the world during the year was, exclusive of 
warships, 1,957,853 tons, an increase of some 356,000 tons 
over the year before. The tonnage of all nationalities totally 
lost, broken up, &c., during the twelve months amounted to 
about 916,000 tons gross. The net increase in the world’s 
mercantile tonnage at the end of the year was thus about 
1,042,000. In this connection the accompanying chart, 
which compares the years 1892-1910 inclusive, is interesting. 
This chart does not take into account warship tonnage. It 
will be observed that the net addition to the tonnage of the 
world is also given in the chart. 








THE INSTITUTION OF AUTOMOBILE ENGINEERS.—The fourth 
ordinary general meeting of the session was held on Wednesday, 
1lth January, 1911, when a paper, entitled ‘‘Castellated Shafts,” 
was read by Mr. C. E. Larard, of the Northampton Institute. 
The paper was illustrated by numerous slides, and concluded by a 
very interesting reproduction of tortion tests on nickel steel and 
mild steel specimens. The variations in the surface flow of the 
metal in the latter case were very notable and proved very 
interesting. The meeting was preceded by a Council meeting, at 
which several new members were elected. 


ENGINEERING BILLS IN PARLIAMENT, 191). 
No. T1:* 
SEWERAGE. 


Parliament will have to solve an interesting little problem 
in connection with the sewerage arrangements in the Kastern 
Valleys of Monmouthshire. It would seem that the sewer- 
age conditions in Blaenavon, Abersychan, Pontypool, Panteg, 
Llanfrechfa Upper, and Llantarnarm are in a very unsatis- 
factory condition, the Avon Lwyd, which is a tributary to 
the river Usk, being in a polluted and filthy condition. \ 
the councils concerned are quite agreed that some joint 
action is necessary if the good health of the district is to be 
maintained, but as the result of differences of opinion as to 
the proper mode of dealing with the difficulty, two Bills have 
been deposited. In both, all the councils mentioned above 
are scheduled as parties, but in respect of one, viz., th: 
Eastern Valleys (Mon.) Sewerage Board, only Pontypoc!, 
Panteg, and Llantarnarm agree with what is proposed, viz., 
the constitution of a joint board consisting of representatives 
of all the councils, with powers to undertake the necessary 
sewerage and sewage outfall works, with authority to borrow 
£85,000. In the Avon Lwyd Vailey Sewerage Board Bill a 
similar joint committee is proposed, with authority to borrow 
£118,000 and £1500 working capital, but in this case 
Abersychan Council disagrees. 

In a large number of municipal Bills powers are taken to 
supervise more effectually domestic drainage arrangements, 
but these are more by way of greater efficiency in supervision 
and powers to make by-laws. Important new main drainage 
works, however, are to be undertaken at Manchester and Dun 
fermline. At Manchester an expenditure of £1,000,000 is 
contemplated upon works of this character in North and 
South Manchester, Stretfordand Davyhulme. The Dunferm 
line Burgh ask for borrowing powers amounting to £5500 
for land, £115,500 for main sewers, and £14,000 for access 
roads, underpinning, subsidiary works, and contingencies. 
There is to be a new main outfall sewer and a storm-water 
sewer. Reference may also be made to two smaller schemes. 
The Thorney Drainage Bill seeks to constitute a drainage 
district for the Isle of Ely, the board to consist of thirty-four 
| members, totake over the existing works. Borrowing powers 
of £10,000 are taken. The Western Valleys (Mon.) Sewerage 
Board seeks further powers for the construction of sewers, 
estimated to cost £31,600. 


GAS AND WATERWORKS. 


Probably the most important works in this section are those 
of the Metropolitan Water Board, whose proposals involve an 
outlay of £6,900,000, in addition to which £1,000,000 are to 
be borrowed for the completion of works already in hand. 

| The proposed works include fresh connection with the Thames 
| at Datchet, new pumping stations, and storage reservoirs in 
| Middlesex and Buckinghamshire. In a Bill deposited by the 
| Thames Conservancy, the Board agree to increase their pay- 
ments to £55,000 per annum, on condition that they are 
| allowed to abstract 1200 million gallons of water from the 
| Thames annually. In a further Bill by the Metropolitan 
Water Board, the latter seek to be relieved of certain 
| obligations entered into by the old East London Water Com 
| pany, whereby the latter was compelled to undertake the 
| disposal of the whole of the sewage of Hertford for £99 per 
| annum, 
| In other parts of the country extensive developments in 
‘connection with gas and water undertakings are to take 
| place. The constitution of a Water Board for Rhymney 
| Valley is contemplated, for the purchase of the Merthyr 
| Tydfil, Rhymney, New Tredegar, and Caerphiily under- 
| takings. New lands are to be purchased at £485,000, whilst 
£35,000 are to be expended upon new works. ‘The Merthyr 
Tydfil Corporation also has a Bill in which powers are 
| sought to spend £399,972 upon lands and the construction 
| of a new reservoir, embankment, dams, filter beds, &c. 
| Difficulties have been encountered by the Rhondda Corpora- 
| tion in the completion of its Llyn Fawr reservoir within 
| the original estimates, and an excess of expenditure of 
| £34,667 is asked to be authorised. It is stated that the 
foundations were found to be required to be much deeper 
shan was estimated in 1896, when the works were com- 
menced, and that the lake was found to be full of moving 
mud. This necessitated the use of cement concrete instead 
of puddle clay, which has largely accounted for the extra 
expense. A loan of £49,889 for a new reservoir, mains, &c., 
is also sought. Increase in demand and _ consequent 
insufficiency of plant and facilities render necessary 
important extensions in other iustances, the most im- 
portant of which are:—Gloucester, where a new engine- 
house, pumping machinery, mains, &c., are required 
by the Corporation, at an expenditure of £26,690 ; 
Chesterfield Corporation, new water reservoirs and other works 
at a cost of £155,251; Chester Waterworks Company, works 
for preventing contamination of water taken from the river 
Dee, new intake works and a reservoir in Eaton-road, Chester, 
with additional capital powers of £80,000; Chichester Gas 
Company, new works and £20,000 additional capital ; 
Ipswich Corporation, new pumping station, wells, machinery, 
and mains, at £26,000; Enfield Gas Company, £100,0U0 
additional capital for new works; Felixstowe and Walton 
Waterworks Company, £42,000 for new works ; Hastings Cor- 
poration, £78,029 for pumping station, reservoir, «&c.; 
Weston-super-Mare Gas Company, £80,(00 for additions to 
works ; West Cheshire Water Company, £40,000 for additions ; 
Tamworth Gas Light and Coke Company, £15,000 for 
additions ; Swansea Gas Light and Coke Company, £200,000 
for additional works ; Paignton Corporation, new filter houses 
and filters at estimated cost of £27,500; Luton Water Com- 
pany, £100,000 for new works; Luton Gas Company, a 
similar sum for new works; Hull Corporation, £57,885 for 
further extensions of the waterworks, including £23,000 for 
the completion of the Walshaw Dean works; Dundee 
Water Commissioners, extensions of Lintrathern reservoir at 
a cost of £23,000, in order to raise the level of the water by 
4ft., necessitating an increase in the height of the embank- 
ment; and Blackburn Corporation, extensions to Revidge 
reservoir at £10,500 and Parsonage reservoir at £65,600. 
There is also a fair number of proposals for the incor- 
poration of new gas and water companies and for the acquisi- 
tion of existing undertakings. by local authorities. The 
following new companies are-to be formed :—Chesham and 
District Gas, capital £52,000; Chapel-en-le-Frith Gas, 
£20,000; Ashbourne and District Gas, £35,000; Chasetown 
Gas, £20,000; Whaley Bridge Gas, £10,380 ; Sidmouth Gas 
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and Electricity, £30,009. The following are to be acquired 
by the councils:—Oystermouth Waterworks (new works, 
£450, purchase, £4650); Bicester Gasworks (part of under- 
taking of Mid-Oxfordspire Company); Bedwelty (£23,415 to 
be paid for Tredegar Gas and Water Company’s under- 
taking); Southampton (acquisition of South Hants Water 
Company, with £7000 for fresh expenditure) ; Slough (Slough 
Waterworks Company); Margam (transfer of portion of 
Aberavon Corporation gas undertaking within borough). 


ELECTRICAL, 


In point of number, at any rate, the electrical Bills of 
most interest are the fifteen relating to the installation of 
the trackless trolley system of electric traction. In a way, 
this system has made slow progress. A few years ago 
several important provincial corporations, including Liver- 
pool, proposed to apply to Parliament for the neces- 
sary powers; but the general view was that the 
experimental stage had not been passed, and the pro- 
jects were abandoned. Since then there has been con- 
siderable improvement in public opinion regarding the 
potentialities of the system, and in the last session of Parlia- 
ment, both the Bradford and Leeds Corporations were 
successful in obtaining the necessary powers. For the 1911 
session, no less than fifteen proposals will come forward 
for the use of one or other of the various systems available. 
The full list of places in which it is proposed to use this 
method of traction is as follows :—Rotherham, Maltby and 
District; Western Valleys of Monmouthshire ; Oldham and 
Saddleworth ; Macclesfield and District; Croydon and 
District; Malvern ; Matlock ; Brighton-Worthing ; Brighton, 
(portions of); Aberdare ; Newcastle; Northampton ; Rother- 
ham; Lanarkshire, portions of; Chiswick ; Halifax. In the 
case of the first five in this list, new companies are to be 
formed with capitals of £60,000, £60,000, £50,000, £100,000, 
and £60,000 respectively, and the promoters and first 
directors are Sir James de Hoghton, Bart., and F. W. 
Smyth. New companies are also to be formed for Malvern 
and Matlock, with capitals of £24,000 and £15,000 
respectively, the promoters and first directors in these two 
cases being Messrs. W. H. Collier, F. Douglas Fox, and T. 
Hennell. The Brighton-Worthing scheme is interesting be- 
cause not only does it come from the local omnibus company, 
but it will be in direction opposition in Parliament to a 
scheme promoted by the British Electric Traction Company 
for running electric tramways over precisely the same route. 
This latter company also seeks powers to use the trackless 
trolley system in portions of Brighton, but the Corporation 
seems hostile to both proposals. A Parliamentary fight 
is also to be anticipated in connection with the two Rother- 
ham schemes, for the Rotherham Corporation Bill proposes 
to spend £81,000 in running this class of vehicle over the 
same routes as those proposed by the new Rotherham com- 
pany. The Lanarkshire Tramways Company proposes to 
extend in one or two directions by this method of traction, 
and the remaining Bills are promoted by municipalities. 
The Aberdare Council proposes to spend £46,996 upon the 
trackless trolley system and tramways ; Newcastle Corpora- 
tion, £14,100 ; Northampton Corporation, £9000; and Hali- 
fax Corporation, £3650. In the case of Chiswick, the Council 
takes powers to use the system and to enter into agreements 
with the London United Tramways Company. 

Another feature of interest in the electrical Bills is that 
the Rhondda Council, the Gloucestor Co: poration, and the 
Luton Corporation are seeking powers to wire premises and 
deal in electrical fittings at a moment when a conference is 
being held between the municipalities and electrical contrac- 
tors in an effort to arrive at an amicable settlement of, the 
long-standing dispute between these two sections of the 
electrical industry. 

Extensions of tramways involving considerable sums of 
money are contemplated at Rotherham, Southampton, South 
Lancashire, Belfast, Middlesex, Manchester, Hull, Newcastle- 
on-Tyne, Northampton, and London County Council. In 
the case of the latter, the amount involved exceeds £500,000, 
whilst at Belfast and Hull the estimated cost of the exten- 
sions exceeds £100,000. 

The two most interesting Bills relating to electric supply 
are the Winchester and Acton Bills. At the former place 
the corporation are purchasing the company’s undertaking 
at the price of £91,000 plus repayment of capital expenditure ; 
whilst at Acton the Metropolitan Electric Supply Company 
is asking authority to buy the council’s electricity under- 
taking at £5000 plus payment of all capital charges. 


MISCELLANEOUS. 


The City of London (Bridges) Bill deals with the much 
discussed St. Paul’s Bridge across the Thames between 
Blackfriars and Southwark Bridges. The new structure will 
commence on the south side near the junction of Great 
Guildford-street and Southwark-street, and terminate in 
Cannon-street ‘‘at about fifteen yards westerly from the 
centre of Old Change.’’ The scheme includes a subway for 
pedestrians under Knightrider-street, the widening of St. 
Paul’s Churchyard, and a diversion of Old Change. In 
addition, Southwark Bridge is to be rebuilt. The estimated 
cost of the work is put at £2,007,983. The Kingston-on- 
Thames Bridge Bill vests the Kingston Bridge in the County 
Councils of Middlesex and Surrey, and empowers them to 
form a joint committee to widen and improve the 
approaches. The London United Tramways, Limited, 
pays £10,000 towards the cost and the Middlesex County 
Council £55,000, the Surrey County Council’s share 
being £70,000. Another bridge Bill of some _ in- 
terest is that which proposes to transfer the Widnes- 
Runcorn electrically-driven transporter bridge to the Widnes 
Council, the bridge at the present time being owned and 
worked by a company. 

Inconclusion, we mention briefly the chief proposals for 
street widenings, and their cost. Rotherham, £149,621: 
Aberdare, £19,900; Coventry, £160,000; Hull, £48,000; 
London County Council, £352,000 ; Northampton, £70,000; 
Newcastle-on-Tyne, £18,000. The Luton Corporation intends 
to improve their market, erect a town hall and publio build- 
Ing and also public baths at a cost of £79,000, whilst some 
widenings and improvements of the Upper Medway are 
estimated to cost the Upper Medway Conservancy £30,552. 








COMMENTS ON COAL DUST EXPERIMENTS.* 


My object in submitting this paper to the Society is not to draw 
attention to any new phase of the coal dust question, but rather 
to make it clear to what extent our knowledge has been increased 
by the elaborate and costly experiments which have been carried 
out both at home and abroad during the past few years, and to 
determine if possible whether we are any nearer a practical solu- 
tion of this great question, As you are aware, experimental 
stations have been established on the Cuntinent for several years, 
and more recently in England and America, ut each of which 
research work has been and is still being energetically pursued. 
Reports have been issued from time to time setting forth in detail 
in each case the nature of the experiments and the results which 
have been achieved up to the present. Whilst studying these 
reports, which I have found most interesting, and evincing inti- 
mate knowledge of the subject in hand and great experimental 
skill, I conceived the idea that some reliabie data might be 
obtained from a careful analysis and comparison of the results of 
these several sets of experiments and the deductions drawn from 
them by those on the spot, believing that corresponding conclusions 
arrived at by experimenters operating on fields far distant from 
each other ought to be most convincing. 

It is, of course, impossible within the limits of a paper suitable 
for this Society to consider in detail the whole of the reports which 
have been issued quite recently. We have had reports from 
America, France, and Austria, in addition to that of the British 
Coal Dust Experiments which have been carried out at Altofts, 
near Messrs. Pope and Pearson’s collieries, in Yorkshire, under 
the personal supervision and direction of Mr. W. E. Garforth. 
Many of the members will no doubt have studied these reports for 
themselves, but I hope to be able to submit in a concise form the 
chief points which have been elucidated and to show to what 
extent the conclusions arrived at by the several sets of experi- 
menters operating at long distances apart are found to agree with 
each other. The British report is an admirable record of the work 
done at the Altofts station since its inauguration in March, 1908. 
The first series of experiments at Altofts were directed to contirm 
the general cunciusion arrived at by earlier inquirers, viz., that 
tine dry coal dust per se when ignited under certain cunditions in a 
mine 1s capable of producing immense destructive effects, and it 
was hoped that experiments on a large scale would convince 
mine munagers and miners alike of the risk they run when dry 
cual dust is allowed to accumulate and cover the roadways below 
ground. A number of experiments with these objects in view were 
tried, the more impurtant of which are recorded, but I wish to 
draw special attention to No. 25, which took place on the 11th 
August, 1908, with a longer intake gallery (228 yards) and the coal 
dust zune increased to 150 yards. 

The result in this case was very alarming, and brought home 
in a forcible manner the power of destruction arising from an 
explosion of coal dust in the complete absence of inflammable gas. 
Flame shot out at great length from downcast end. ‘l'hree of the 
boiler shells of the downcast (intake) end of the gallery were 
completely wrecked, and pieces weighing from 3U |b. to 150v Ib. 
each were hurled hundreds of yards over the adjacent fields. 
In other words, the result was a remarkable contirmation of 
what is known as the ‘coal-dust theory.” The striking feature 
of the experiment was the extreme violence manifested, which 
was evidently intensified by the greater length of the dusty zune. 
This increase of force as the contlagration tlew along the dust- 
laden roads was stnkingly exhibited in the Albion explosion in 
1894, where it was found that the extreme ends of the main roads, 
althuugh extending in opposite directions from the shaft, had 
suffered most, in several instances the unfortunate men working 
there having their limbs blown off. 

This characteristic of a dust explosion is interesting, because 
it is Just the opposite of what would take place in the case of a 
tire-damp explosion. It is also interesting to consider whether a 
maximum force would ever be reached so long as a supply of dust 
was forthcoming. It is clear that the dust itself in the absence of 
air would be harmless, and apparently there must come a time 
when the supply of air must fail. The instant that occurred the 
explosion must end, Theoretically it would require about 9 lb. of 
air at ordinary pressure to consume 1 1b. of coal dust; and 9 lb. of 
air would occupy, say, 120 cubic feet of space, or about 1 linear 
yard in an ordinary roadway, so that theoretically a coal-dust ex- 
plosion travelling over 100U yards of dusty roads would consume 
about 1000 lb. of coal dust. By a further calculation we might 
get some idea of the immense furce which would be developed by 
such an occurrence. However, if we theorised, we are very liabie 
to be led astray. I believe that a coal-dust explosion in a mine is 
always hampered by want of air at certain points of its progress in 
consequence of the roads twisting and turning in so many different 
directions, and its fitful and apparently erratic behaviour is due 
far more to this fact than toany other. A straight dusty road 
with a swift ventilating current greatly favours the initiation and 
rapid development of a coal-dust explosion, In the Skelmersdale 
White Moss experiments, made more than twenty years ago, it 
was clearly shown ‘‘a brisk ventilation has the effect of making 
coal dust explosions more probable and more severe” (see Report, 
Royal Commission, page 15). 

We must now pass to the next stage in the British experiments, 
the object of which is stated to have been the discovery of a 
means of arresting a dust explosion in mid-career. Several ex- 
periments with this object are recorded in the report, and the 
results are most interesting, and some of them remarkable. It is 
clear that to achieve the object with certainty the ‘‘ pioneering 
cloud ” advancing ahead of the actual! flame must be robbed either 
of its dust supply or its air supply, or, better still, of both. Mr. 
Garforth has, | think, grappled with this problem so far as was 
possible with the apparatus at his command. He has tried dust- 
less zones—see No. 55—of various lengths in front of the active 
coal dust zone without success ; he has also mixed incombustible 
dust (shale) with the coal dust, with a view to rendering the 
mixture inert, with very partial success ; but fortunately the third 
method adopted, viz., incombustible stone dust zones placed in 
front of the. active coal dust, an arrangement entirely the inven- 
tion of Mr. Garforth, has proved to be most effective. 

I direct your attention to No, 57 experiment, page 95 of the 
official report. Experiment No. 58 gave an almost identical result. 
The special feature of each of these experiments was the short 
distance the flame penetrated into the stune dust zone, a distance 
almost identical in each case, viz., 55ft. in No. 57 and 54ft. in 
No. 58, the length of the coal dust zones being equal, and the 
points of ignition the same, but there was a difference of 9 |b. in 
the maximum pressure exhibited. 

I also direct your attention to experiment No. 116, where a stone 
dust zone was placed at each end of a coal dust zone 375ft. in 
length, or 100ft. longer than in either of the experiments already 
referred to. ‘The object of the experiment was to test the effect 
of sandwiching a coal dust explosion between two stone dust zones. 
In this case the tiame penetrated 22ft. into the stone dust zone 
towards the return. Maximum pressure exhibited 33.7 lb. per 
square inch. I consider this the most remarkable experiment in 
the whole series, and the results obtained are far more promising 
than those hitherto produced from damp zones or dustless zones ; 
the reason of this is not far to seek. The stone dust is, of course, 
incombustible, and the instant when the flame impinges upon it 
rises in a cloud and distributes itself in the body of the flame 
with a considerable cooling effect, but 1 believe its efficiency is 
chietly due to the baffling of the air supply which is required to 
keep the flame alive. The experiments in this direction are well 
worth pursuing, though it is hardly practicable in an artificial 
gallery to prove definitely whether a coal dust explosion which has 
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travelled along distance and gathered force in its course, as might 
be the case in a mine, could be arrested by this means; but. coal 
dust, especially tine and specially strewed for a distance of 125 
yards with the special object of favouring rapid combustion, an 
air current passing over it at the rate of 150.fc. a minute, or 16 
miles an hour, is by no means a bad representation of the actual 
conditions existing in a section of a mine. ; 

The suggestion that safety may be secured by mixing the general 
body of coal dust with inert n.atter (stone dust) from time to time 
is one which will hardly appeal to those whose minds are really dry 
and dusty. There are many other matters dealt with in the 
record which have only a scientific interest. These may well wait 
until the main questions have been answered, viz., bow to prevent, 
so far as possible, the initiation of a dust explosion, and how to 
minimise its disastrous effects should it unfortunately happen. It 
is advisable that the British gallery tests should now be directed to 
investigating, and inform us which cf the permitted explosives 
may be used in dusty mines with the least risk, and it would be 
instructive if the gallery could be used to exhibit a comparison 
between the force deveioped by fire-damp in its most explosive 
condition and fine dry coal dust per se. 

M. Taffanel, who bas charge of the French experiments at 
Lievin, is not so enthusiastic as the English expert as to the 
efficacy of shale dust used either to render the general body of 
coal dust inert or introduced as an inert dust zone in front ot or 
behind active coal dust zones. M. Taffanel attaches more im- 
portance to the volatile constituents of coal dust than is the case 
with us, and he makes the following detinite statement :—** No 
explosion can be produced by the ordinary initial causes iu a dust 
deposit where the content of volatile matter does not exceed 18 
per cent.” M. Taffanel must not be misunderstood as suggesting 
that coal dust containing less than 18 per cent. of volatile matter 
is incapable of carrying forward an explosion after it has been 
started, 

In considering the Austrian experiments at Babitz, it must be 
borne in mind that the quality of the coal dust was much inferior 
to that used in either the French or English experiments. The 
Austrian dust from the Rossitzpit only contained 19.7 of volatile 
matter, whilst the percentage uf ash was as much as 13 per cent. 
The chief points which attract attention in these experiments 
are :—The heavy charge necessary tw ignite the dust even when in 
suspension—6 oz, dynamite—whulst charges of 9 oz. dynamite failed 
in every case to ignite the dust when at rest ; the success attending 
the use of wet zones and the definite result obtained in the case of 
dust containing muisture, it being stated that 7.55 per cent. of 
moisture renders the dust incapable of being expioded. The 
remarkable difference in the density of the dust cloud required to 
give an explosion in the open gallery as compared with what is 
needed in a closed chamber pomts to the important part which 
ventilation plays in these phenomena. 

At the Pittsburg testing station it has been shown that by 
increasing the charge of explosive quite a rough dust can be 
ignited. It is pointed out that the ordinary stone dust we see on 
underground roads will not ensure safety uniess it is as fine as the 
coal dust mixed among it, because the blast is liable to raise only 
the cval dust, it being so much lighter. It is pointed out that the 
humidity of the atmusphere uf the mine has little, if any, effect on 
the explosibility of coal dust, but that 30 per cent. of moisture in 
the coal dust itself makes it practically safe. 

The conclusions to be drawn from an examination and comparison 
of the work done at the several] testing stations are, that there is 
very little divergence of opinion between each independent set of 
experimenters, and unless time is wasted in hunting side issues, we 
are within a measurable distance of a satisfactory solution of this 
great question of coal dust. 








THe Le MANS EXHIBITION OF 1911.—‘‘The Exhibition of the West 
of France,” which wili take piace in Le Mans between the dates of 
15th May and 15th October, 1911, will comprise all the products of 
commerce, industry, agriculture, science, arts, and sports. The 
section devoted to agricuitural implements and machinery of every 
description will particularly interest British engineers, who will, 
we understand, be enabled to participate in the advantages offered 
by the Exhibition, simply at the cost of the transport of their 
zoods to Le Mans, by applying to the Directors of the Exhibition 
(Direction de |’Expo-ition), Le Mans, France, who will supply 
them with all necessary information. 

TRIALS OF Potato DicGERS AND Potato SorTERS.—In connec- 
tion with the Annual Show of the Royal Agricultural Society, 
which is to be held at Norwich from June 26th to 30th next, two 
prizes are being offered for potato diggers and two for potato 
sorters. For the former, the values of the first and second prizes 
are £20 and £10 respectively, and for the latter £10 and £5 
respectively. The trials are to take place about September next, 
though the exact date is not yet fixed. ‘The following are some of 
the points to which special attention will be directed :—(1) Price, 
(2) weight, (3) simpheity, (4) efficient protection of gearing, (5) 
draught in work, (6) general efficiency. The entries must be sent 
to the Secretary of the Society, 16, Bedford-square, W.C., before 
Saturday, April Ist next. 

AERONAUTICAL TERMINOLOGY.—A list of words used in aero- 
nautics has been issued by the Aeronautical Society of Great 
Britain. There are very few that are not quite universally 
accepted in the sense now defined. Perhaps of these the most 
important is aerodrome, which is to be taken for a ‘ground set 
apart for flying purposes,” instead of a flying machine, the meaning 
originally given to it by Langley. ‘the detinition of area, if 
unqualitied by an adjective, may also be noted. It means, in the 
case of planes, the area of the plan-form—by the way, plan-form 
is not defined—and is therefore a unit of double surface, an area 
of 5u0ft. meaning actually a surface of twice 500 square feet. 
Even with this definition there is obviously scope for much con- 
fusion, and we should recommend that the term should be referred 
back. An area has always meant a single superticies, and that 
meaning should be retained. 

TEXTILE MANUFACTURE CLASSES IN GLASGOW.—The steady pro- 
gress being made in the development of the scope of the Giasgow 
and West of Scotland Technical College was once more emphasised 
on Monday of last week by the forma! opening of the lecture and 
demonstration rooms for textile manufacture students. For more 
than thirty years it is true Glasgow has possessed a weaving, 
dyeing, and printing college. But the home of this Institution 
in Well-street, Calton, gradually became insufficient for the pur- 
poses of instruction in what is one of Glasgow’s must important 
industries. In i9v8 the Weaving College was amalgamated with 
the Technical College, and the ceremony on Monday was the out- 
come of the desire to bring the amaigamated institutions under 
the same roof in the handsome new college buildings in George- 
street. The two upper floors of the west wing and a portion of the 
top floor of the south wing have been handed over to the textile 
department. The lower floor contains the museum, the testing 
laboratory, and a lecture room. On the top floor there isa large 
room devoted to power loom weaving, and asmaller one for demon- 
strations of hand loom weaving. A lecture room, a preparation 
room, a design room, and a room for the preparation of warps 
completes the suite on this floor. A wide variety of tappet,.Dobby 
and Jacquard power-driven looms is being, or has been installed, 
while the hand loom department is equipped with four treadle, 
six Dobby and six Jacquard looms. Dyeing, bleaching, and calico 
printing laboratories, forming part of the Department of Technical 
Chemistry, adjoin the textile rooms in the south w.ng, so that 
students of textile manufacture will derive full benefit trom the 
other resources of the College. It is of interest to note that the 
Glasgow School of Art co-operates with the Technical College 
towards educating students in the designing and colouring of 
fabrics. The opening of the new branch is being marked by an 
exhibition representative of nearly all the branches of the textile 
industry carried on in Glasgow and its neighbourhood, 
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AN HISTORIC YARD. 





British to the glorification of all that is foreign—very 


ing their own end up.” 


policy of the ostrich in hiding his head in the sand and | Dutch East India Company as a shipbuilding yard, and 
hoping that thereby all will be well with him—a policy 





| We learned, for instance, that the isle of Oosten- | 
| burg, which forms the land now occupied by the Neder- 
| landsche Fabriek van Werktuigen en Spoorweg-Materieel, 
We are not of those who delight in decrying all that is | the builders of the engines, and by the sister company, 
| the Nederlandsche Scheepsbouw Company, the builders 
much the reverse. We have infinjte faith in the foresight | of the Vulcanus, was as early as 1658, when the city of 
and capacity of our own engineers in the matter of “keep- | Amsterdam was on an arm of open water which 
Nor do we think that the reputed | broadened into the Zuyder-Zee, occupied by the great 


























The Engineer 


PLAN OF THE WORKS 


A—Head offices. 

B, C, D—Big erecting shop. 
E—Central power house } 19 
F—Small tale y Old buildings. 
(;—Patternmaking shop. 

H—School. 

-1—Fitting shop. 

K-—Foundry. 

L.—Locomotive shop. 


M—Boiler shop. 
N—Coppersmiths’ shop. 
O—Smith 


P, R, 8, T< ‘arriage building department. 
(J—Artiticial wood drying process, 
U—Platers’ shed. 

W—Wood-working (joiners’) shop. 
X—Slips. 

Y—Wood store. 


| it was here that the Czar Peter the Great worked for a 
year as a shipwright in 1697, 
called the Amster- 
dam, which was afterwards 
him by the 
It was here also 
that later on, in 1783, three 
ships were launched from 
the yard in one day, no small 
event even for these days, 
and one commemorated by 
an old engraving, which we 
are able to reproduce. It 
noticed that the 
ships were launched bows 
foremost, and it would be of 


on a shi 


presented to 
owners. 


will be 


interest if the reason for and 
the date of the change to 
the present practice of 
launching stern foremost 
could be ascertained. 


It was on the neigh- 


bouring isle of Kattenburg | 


that the Admiralty built 
its big magazine in 1660, 
which we illustrate in. the 
Supplement. This building, 
which was completed in 
nine months, was of enor- 
mous size, and of such solid 
construction that it is in 
use at the present day. 
Many 
this, 
noted as a_ shipbuilding 
centre. In fact, in 1396, the 
town presented to Duke 
Albrecht “ some big and fifty 
small ships for a sort of 
crusade against Friesland,” 
while in 1539 again, Jan 


van Hennin, an admiral and | 


Lord of Bossu, had 56 war- 


ships built for an adventure | 


againstthe Turks. Afterthree 


or four centuries of extra- 
ordinary prosperity, ship- 
building in Amsterdam 


appears to have suffered a 
decline under French rule at 
the beginning of the nine- 
teenth 
century, 
and the 


years previous to} 
Amsterdam had been | 


"ie 
Scheepsbouw Company were adopted, these being two 
separate companies, but working together in the cop. 
struction of the complete ship, the joint works occupying 
over 1,500,000 square feet and employing nearly 3500 :nen, 
A comparison of the present plan of the works, shown jn 
Fig. 1, with the plan of the works as they existed in the 
seventeenth century—which is indicated by the dotted 
lines embracing the sheds K, J, L, M, and N, the ship. 
building berths being shown near O and P—will show 
the great expansion which has taken place. his 
is largely due to the number of different branches of 
engineering in which the “ Werkspoor "— the collovuia| 
name of the engineering company—is now engaged, 
indicated on the same plan, and which, it may be 
well to state here, include the manufacture of marine 
steam engines and boilers, oil engines, sugar-making 
machinery, locomotives, and other rolling stock. This 
multiplicity of departments, which in the ordinary way 
could hardly be considered to tend to economy, is ren. 
dered necessary by the comparatively small market 
presented by the demand in Holland, even with the addi. 
tion of the oil-producing colonies of Java and Sumatra, 
and the cane sugar industry in the former. 

A good idea of the size and capacity of the erect. 
ing shop will be gathered from one of the engray. 
ings on page 68, in which parts of a sugar mill 
with a patent condensing plant will be noticed, to. 
gether with the twin-screw machinery of 7000 horse. 
power for the Koningin der Nederlanden. An interesting 
feature of these engines is that the whole of the pumping 
and condensing plant is entirely separate from the 
main engines and is arranged on its own bed-plate at the 
after end of the engine-room. At the far end of the shop 
wil] be seen the 80-ton crane which traverses the whole 
length of the shop. A number of the tools are electrically 
driven, and our attention was called to one lathe fitted 
| with “ infinite ratio” gears provided by a pair of expand- 
| ing V pullies, which has been in work for a considerable 
| time and given complete satisfaction. Beyond the crane 
/ an extension of the shop is devoted to the running and 

testing of the Diesel engines constructed by the firm, and 
on the occasion of our visit this was occupied by the 
600 horse-power engine which was shown at the Brussels 
Exhibition, and a number of other engines in various 
stages of construction. 

The locomotive department was fully occupied in the con- 
struction of a number of “ Mallet compound six-coupled 
engines for the Java Government, with cylinders 13jin. 
and 20sin. diameter by 20,),in. stroke. The fraimes 
are partly cut out by the oxy-acetylene process, and 
finished in batches of ten at a time in a big slotting 
| machine. The buildings used as a “ small erecting shop,” 
and marked F in the plan, date from the seventeenth 
century, and show evidences of their antiquity in their 
construction. The foundry, which is situated close to 
the water to facilitate the introduction of the raw 
material, is capable of producing a casting up to 19 tons, 
all castings being cleaned by a sand blast. 

A number of large double-ended marine boilers were 
under construction in the boiler shop, our attention being 








big ware- 
house of 
the East 
India 
Com- 


which has from childhood’s days rightly been held up to 
contemptuous ridicule—is one that can be imputed to the 
greater number of our home manufacturers. At the same 
time it never does any harm to make quite sure that we 
are holding our heads well up out of the sand and keeping 
in view all surrounding objects which can in any way, 
even indirectly, have any effect upon our well-being; 
to that end we take it that no information with regard to 
what is going on in other countries will be without 
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interest to some at least of our readers. This, we think, 
quite warrants the reproduction of the delightful old engrav- 
ings given in our Supplement this week, and the following 
d: scription of the works which they illustrate. 

On the occasion of the trials of the Vulcanus, which 
we have described fully in our last two issues, we paid a 
visit to the two works where the ship and her engines 
were built, and were surprised to learn many facts of 
considerable historical interest connected with them. 


pany was used by the Government as 
a tobacco and grain store. Unfor- 
tunately, this building does not appear 
to have been so well built as the 
Admiralty magazine, and in 1822 it 
completely collapsed. In about 1840 
the whole of the property—that is, the 
island of Oostenburg was bought by a 
Mr. Van Vlissingen, a shipowner, who, 














FLOATING CRANE IN THE SHIPYARD 


with the help of a set of foremen imported from 
England, started a shop for the repairs of the 
engines of his ships. This soon developed into an 
engine building establishment, followed in a few years 
by the addition of a shipbuilding yard. Over one | 
thousand hands were employed in 1847, when the | 
place was known as the “Royal Factory of Steam and | 
Other Engines.” 





It was only in 1901 that the present | presses, among the latter bein 
titles of Nederlandsche Fabriek and the Nederlandsche | presents points of interest. 


particularly attracted by a big electrically-driven vertical 
multiple-spindle drill, which was making good play with 
a large diameter tube plate. Both pneumatic and 
hydraulic riveters are in use in this shop. 

The large smiths’ shop naturally displays a great variety 
of tools, the older-fashioned machines being intermingled 
with belt-driven pneumatic hammers and good hydraulic 

one of 400 tons, which 
he hydraulic pressure is 
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ENGINES OF THE S.S. REMBRANDT 


produced on the spot by a steam engine, the boiler of | 


which is fired by the waste gases from the forges; this 
boiler also provides steam for some of the adjacent steam 
hammers, so that this usually somewhat wasteful tool is 
deprived of its power of mischief in the direction of fuel 
expenditure. 

The rolling stock department is capable of an output of 
some 600 items a year, and we were interested in seeing 


a photograph of a locomotive drawing a train of six large | 
trucks, each carrying a big Lancashire boiler, the whole | 
of the train and its load having been constructed in the | 


works. Economy and cleanliness have received special 


study throughout. The wood-working shops. for instance, | 


are provided with exhausters, which draw off all sawdust 


and convey it to the furnaces used for heating the buildings, | 


combining the two features in one. 
The platers’ shed is a splendid example of its kind. 
It consists of a large glass roofed 


tools necessary for their particular work. 
interesting feature is the arrangement for support- 
ing the plates, angles, &c., while being dealt with. 


shed open on | 
one side only, and furnished with a number of fine | 
A specially | 


In place of the usual jibs, each«t0o!l has a large water | 


tank built in the roof above it, and in these tanks 


float. pontoons from which the plates or angles are sus- | 


pended, so that they can be freely moved about while 
being worked. The five building slips will be seen in the 


engraving in our Supplement, flanked by a number of | 


powerful gantries 125ft. high, and having a radius of 
100ft. for the rapid handling of the plates. 
shown under construction in 
Princess Juliana, of 12,000 tons, fitted with twin-screw 
machinery of 7000 indicated horse-power, and which 
was launched by H.M. Queen Wilhelmina in 
of last year. The ship is shown at sea in the adjoining 
engraving. The view of the slip also shows the 120-ton 
floating crane which is used for lifting the machinery into 
the ships. 


The ship | 
the foreground is the 


June | 


A point which we noted in the construction of | 


a ship of this size is that having no rise and fall of tide, a | 


cofferdam is built round the stern to enable it to be kept 
low, and yet clear of water. 
is imposed upon the beam of ships which can be built 
in Amsterdam, owing to the fact that to reach the sea they 
have to pass through an opening of only 57ft. wide in 
the railway embankment which cuts the yard off from 
access to the sea, but the question of widening the open- 
ing is now under consideration by the authorities.’ 

_ The whole of the electrical power required in the works 
1s provided by three Diesel engines of 250 horse-power 


each, and these alone should furnish a fine field of experi- | 


ment and experience as to the actual working of this type 


of engine, the results of which are, no doubt, embodied in | 


the firm’s output from time to time; running as they do 
some 4000 hours a year, they should at least give the 
builders confidence in the reliability and durability of 
their productions. 


At present a limit of 57ft. | 


the works, and here no less than 350 boys receive a 


thoroughly good theoretical trainingas part of their works | 


time and in works hours, and thus the theory and prac- 


tice go absolutely hand in hand throughout the period | 
of the boy’s training, and are combined in an ideal manner | 


—a manner which is unfortunately all too rare. The 
firm claims that this system pays well in spite of the 
fact that only a proportion of the boys who pass 
| through the school remain in its employ after the com- 
pletion of their indentures. 

We must conclude by tendering our best thanks to the 
Nederlandsche Fabriek and the Nederlandsche Ship- 
building Company, who showed us every courtesy 
| throughout our visit. 





THE ORMSKIRK RAILWAY ACCIDENT. 





AFTER the Stoat’s Nest accident of January 29th last, 
the record as to train accidents in which passengers were 
killed remained clean until November 25th, when a collision 
occurred on the Lancashire and Yorkshire Railway at 


Ormskirk. In this case the Liverpool portion of the 
Empty Carriages here 
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THE ENGINES OF A CRUISER 


the down—to Liverpool—line. On the south side, having a 
connection with the up line, are some sidings. There is a 
main line cross-over road at each end of the station, that 
at the south end being -known as the top crossing. In the 
sidings at the south end were, on the night in question, 
some coaches which had to form the 10.21 train to South- 
| port, and at 9.22 an engine was let out of the engine-shed 
siding on to the down line, which was to be joined on to the 
coaches and work the train to Southport. The engine 
might have been crossed at the northern cross-over road but 
for a goods train that was leaving, so the signalman told the 
driver of the light engine to go forward to the southern cross- 
over and come across from the down to the up line after the 
boat train had passed. It is now stated that the driver 
thought the signalman said ‘‘ motor train,’’ and he theréfore 

| remained inactive after the boat train passed at 9.29. The 
light engine came to a stand, south of the cross-over points, 

| 295 yards from the signal-box. The line here is straight, 
there is nothing to obstruct theview from the signal-box, and 

| the red tail lamp of the light engine was still alight after 
| the collision. After the boat train passed the signalman 
lorgot the light engine, and at 9.33 he ‘‘ accepted’’ and 
fowered his signals for the express, which passed his box at 
9.39, and came into collison with the light engine as stated. 
The signalman is blamed by Colonel Druitt for forgetting 
the light engire and, especially for not using the safeguards 
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SITE PLAN OF THE ORMSKIRK ACCIDENT 


4.30 p.m. West Coast express from Glasgow ran into a light | 
The collision was so severe that the leading bogie | 


engine. 
of the train engine was driven under the foot-plate between 
the engine and tender, and the engine ran for 155 yards from 
the point of the collision to where it came to a stand leaning 
up against a retaining wall. Five coaches out of the six on 
the train were derailed and the two leading were broken up. 
The driver of the light engine had reversed ready to set back 
when he saw the express approaching, but he again reversed 
|and gave the engine steam, but it was driven forward 
400 yards with one pair of wheels off the rails. Into the 


passenger was killed and three were injured, also three 
enginemen injured. Having regard to the severity of the 
| collision it is marvellous that the casualties were not more 
| numerous. This is probably due to the fact that most of 
| the passengers were in the through coaches, which were in 
| the rear. 

The accompanying sketch, which has been prepared from 


We have left what we are almost inclined to consider | the ‘‘ description ” given in Colonel Druitt’s report issued on 


the cream of our observations till now—the training | Monday last, will give an idea of the situation at Ormskirk. | 
system for the apprentices. A large school forms part of The engine shed is on the north side and has a connection with | 


débris a motor car train ran, but at very low speed. One | 


with which signalmen are provided by the company for use 
under similar conditions. These are clips to be placed over 
the levers working signals in order to remind the men that 
the line such signals protect is fouled. The driver of the 
light engine is blamed for not obeying Rule No. 55. This 
says that when a light engine is on a main line waiting to be 
crossed to another line the fireman must immediately go to 
the signal-box to remind the signalman as to the line being 
fouled, and he must remain there until the engine is disposed 
of. The driver pleaded in excuse that having been told, as 
he thought, to wait for the motor train, he was not uneasy. 

There are various appliances in use on railways, such as 
fouling-bars and track-circuits, that are advocated and used 
to guard against such oversights, but Colonel Druitt does not 
think that this is a case where it is necessary to recommend 
their adoption. Seeing that had the signalman used the 
clips, or the driver of the light engine had obeyed Rule 
| No. 55, the accident would not have occurred, we quite agree 
| with these conclusions. 
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SEWAGE DISPOSAL SYSTEMS. 


AT a meeting of Glasgow University Engineering Society, 
held in the James Watt Engineering Laboratories, Glasgow, 
on January 12th—Mr. B. P. Haigh presiding—a paper on 
“*Sewage Disposal’’ was read by Mr. W. C. Easton. 
author sketched the history of sewage disposal schemes since 
the introduction of water-closets in 1810, dividing it into 
three periods. The first was from 1842 to 1857, when it was 
held that the prompt removal of sewage from the neighbour- 
hood of dwellings was of the first importance, that the use 
of a river outfall was preferable to the retention of sewage 
near dwellings, and that in consequence of the doubts as to 
the effect upon the public health of the irrigation of large 
surfaces with liquid sewage, the best system of disposal was by 
underground pipes for subsequent distribution by hose or jets 
on the land. The second period, dating from about 1858 to 
1870, showed that opinion had changed. The idea of possible 
injury to health as a consequence of the irrigation of sewage 
on land had been abandoned ; the ruling idea became the 
belief in the profitable disposal of sewage by utilisation of 
the land. Official reports during that period showed quite 
conclusively that the idea was that profit might be made from 
sewage disposal, or that loss would be slight. This was 
worthy of notice at the present day, when it was no 
uncommon thing to hear people talk as if the present systems 
of disposal at considerable cost were almost criminal negli- 
gence, quite overlooking the fact that that aspect of the 
question had been thrashed out at the very beginning. 

The third period extended from 1870 to the present time, 
and contained the prominent idea that the prevention of the 
pollution of streams was an indispensable requisite of every 
system of sewage disposal which could lay claim to efficiency. 
the question of profit being put into the background. Inci- 
dentally during this period it became quite apparent that 
while the purification of sewage on land was undoubtedly a 
thoroughly efficient system when properly worked, the areas 
of land required rendered it, generally speaking, prohibitive. 
From this cause the methods of disposal by bacterial filters, 
whether contact beds or otherwise, had come to the front. 
So far as area was concerned, bacterial filters were anything 
from 30 to 100 times more economical in land than filtration 
through land alone. 

Proceeding to give a general review of the present aspect of 
the sewage problem, and ‘exhibiting diagrams and lantern 
slides showing systems in operation in Manchester, Birming- 
ham, Glasgow, and other large cities, the author concluded 
by saying that an engineer must carefully consider the water 
—be it ocean, tidal river, or brook—into which the effluent 
was to be discharged, and design his works so as to produce 
an effluent which would be brought to such a degree of puri- 
fication that the finishing touches could be given by the water 
into which it flowed without any deterioration of the quality of 
that water or producing any nuisance It was obvious, there- 
fore, that where the conditions were such as ruled, say. at Aber- 

deen—where there were favourable currents in the North Sea 
—it would be a waste of money to do more than leave the 
whole purification to dilution. The works at Manchester, 
for instance, which comprised notonly large main works, but 
also smaller works, such as might be required for any small 
community as opposed to a city, approached as nearly to the 
ideal scheme as any at present in existence. 





A REPORT TO THE CORROSION COMMITTEE 
OF THE INSTITUTE OF METALS:! 
SecTION L—INTRODUCTION, 


‘HE pitting and corrosion of metals and alloys is probably one 
of the most serious troubles with which the modern engineer has 
to contend. In the case of iron and steel, as used in boiler con- 
struction, for instance, these phenomena may be attended with 
dangerous and even fatal consequences, as the history of the 
subject too amply testifies. Past experience clearly shows that all 
the forms in which iron and steel come on the market are 
peculiarly liable to corrosion, and the classical researches into its 
causes which have been carried out in America by Cushman, 
Gardner, Walker, and Whitney, point clearly to the fact that only 
palliative and not prohibitive measures are likely to he available in 
the near future. 

The employment of non-ferrous metals in place of iron was in 
the past adopted for the express purpose of lessening the trouble 
due to corrosion, for it was long ago recognised that these metals 
were less corrodible than any form of iron or steel. They were 
also used to prevent the adhesion of barnacles and other forms of 
marine life to wooden ships, and to resist the attacks of teredo 
navalis. As far back as 1761 the British Admiralty used copper 
on the hulls of sea-going vessels for the submerged parts. Muntz 
metal was introduced to replace copper for this purpose in 1832, 
and soon after the introduction of steam machinery, copper and 
its alloys superseded cast iron for piping and other subsidiary 
purposes. In addition to the longer life of the copper and alloy 
fittings, they afford the advantage of smaller weight and bulk. 

In the early days of the use of copper and its alloys little 
trouble was met with from corrosion or pitting, which last is merely 
intense and localised corrosion. It is frequently stated that 
trouble has only arisen in the last few years. An examination of 
the literature of the subject, however, shows that this is not 
altogether correct. For instance, in 1823 Robert Mushet took out 
a patent for the manufacture cf a corrosion-resisting alloy suitable 
for sheathing, which consisted of copper containing 4 per cent. of 
tin or zinc; and as early as 1824 Sir Humphry Davy? carried out 
a series of experiments on the best means of protecting the copper 
sheathing of ships from the corrosive action of sea-water. The 
records of the American Society of Naval Engineers show that 
serious and frequent trouble was met with in the case of copper 
sheathing on wooden vessels between the years 1847 and 1850, 
After this the trouble seems to have become rather less frequent. 
It broke out again about the year 1876, when the Admiralty first 
met with the difficulty in the case of some propeller bolts used in 
the construction of a wooden ship named the Frederick William, 
and was continued into the eighties. A renewed attack, of a still 
greater degree of virulence, broke out about the year 1900, since 
when it seems to have become endemic. 

Like the plague, then, the trouble has in the past been 
periodical, and this has led to the idea that it is in some way con- 
nected with the predominating sources of the copper ore used in 
each period. The data and records available, however, are too 
scanty to allow of a thorough examination of this theory. It is 
now mentioned on account of its possible connection with another 
suggested cause of corrosion. 

Unfortunately, we are at the present moment in the midst of a 
period of singular activity on the part of the corrosion demon, or 
perhaps we should say, of his modern equivalent, the corrosion 
bacillus, At any rate, we seem to be now, more than ever before, 





The 


susceptible to his attacks, and it is therefore peculiarly fitting that 
a determined and organised attempt should be made to resist his 
onslaughts. 

The Corrosion Committee of the Institute of Metals has been 
formed ‘‘for the purpose of furthering the study of the cause or 
causes and prevention of the corrosion of metals and alloys coming 
within the purview of the Institute.” The field of work hereindicated 
is obviously of very wide extent; so wide, in fact that there is 
little hope of its being completely explored in less than a decade 
or two. This being well understood by the members of the Com- 
mittee, it became necessary to select some one small portion of the 
field upon which to make a start. In the first instance, therefore, 
it has been decided to make a special study of the corrosion of 
70 : 30 brass. This alloy comes into commerce in the form of such 
important products as condenser tubes for marine and stationary 
engines, and of cartage cases of all sizes. It has generally been 
considered to be a stable, homogeneous, solid solution, though 
some considerable doubt has been thrown upon this view by recent 
work.® Probably it is not a chemically stable body, even at the 
ordinary temperature, and at the higher temperatures at which it 
is used in condensers, any change which it may undergo will pro- 
ceed at an enhanced rate ; in consequence, its behaviour towards 
corrosive agents will probably be affected. In addition to this it 
does not, as a rule, dissolve or corrode as a whole, but exhibits the 
phenomenon of a preferential solution of zinc. Hence we are 
dealing with an alloy whose surface is of a progressively changing 
composition. The question immediately arises, In what manner 
does this action take place, and what is the state of aggregation of 
the metals in the solid alloy ? Unfortunately, at the present time 
these questions cannot be fully answered. The electrode potential 
and solution pressure of an alloy such as 70: 30 brass cannot be 
calculated, and the experimental determination of the data is 
attended with serious difficulties. 





problems. 

In the case of copper. on the other hand, the data have been 
ascertained with a fair degree of accuracy, and it might, therefore, 
seem better to begin investigation with that metal; but the 
importance of the practical problem is so much greater in the case 
of oar that it has seemed best to the Committee to endeavour 
to throw some light on it at as early a date as possible. It will, 
however, probably be found necessary to conduct a series of 
experiments simultaneously on the two materials, and suggestions 
to this effect are put forward in the latter part of this report. 
Strictly scientific experiments, as a basis for future work, are pro- 
posed in the case of copper. In the case of brass, the experimental 
scheme is of a more empirical nature. It is hoped that the first 
series will assist in interpreting the results obtained by the second. 

It may not be out of place to remark here that the empirical 
method has frequently proved its value in attacking industrial 
problems. For instance, much of the work carried out in America 
by Cushman, Gardner, and others, on the corrosion and preserva- 
tion of steel and iron, may fairly be described as enlightened 
empiricism, guided in its general direction by the electrolytic theory 
of corrosion. + It has already produced interesting and highly 
important results, and is likely toadd to them in the near future, 
as the results of experiments now running come to hand. 

Before actually starting any extended course of experimental 
work, it has been considered desirable to present in convenient 
form a comprehensive statement and review of our knowledge of 
the corrosion problem, both in its theoretical and in its practical 
aspects. The present report has, therefore, been prepared to meet 
this requirement. In a summary at the end of the report, the 
personal views of the author; derived from a study of the availabie 
literature and from his own experiments, are presented, together 
with suggestions for a course of experimental investigation, which 
might, with advantage, be immediately taken in hand. 

The present author believes that it is only by means of the 
active co-operation of all concerned in the handling of metals— 
makers, surveyors, and users alike—that a complete knowledge of 
the causes and means of prevention of corrosion is ever likely to be 
attained. A study of the present report will probably astonish 
many readers by the contradictory nature of the views expressed 
in the literature of the subject. Undoubtedly this may be 
accounted for, in part, by the too restricted view of the subject 
obtained by some of the authors as a result of the lack of the 
co-operation that is now being advocated. Chemists, manufac- 
turers, and engineers all view the subject from rather different 
standpoints, and with different mental equipments. It is surely 
not unreasonable to hope that a Committee composed of all these 
elements, and gathering information from every available ‘outside 
source, will be more successful in directing an attack on the 
intricate problems of corrosion than any of “the individual authors 
who have hitherto worked upon the subject. 


Section II. 
This section is devoted to brief abstracts of the principal writings 
on this subject ; it is summarised in the next section. 


SecTIoN I1].—SyNopsis OF THE VIEWS OF THE AUTHORS OF THE 
FOREGOING PAPERS. 

~ A detailed study of the papers that have just been considered 
will show that almost without exception the authors attribute the 
corrosive action of sea-water to electrolytic action. They are, 
however, not unanimous in their selection of the electro-negative 
member of the voltaic couple. Further, their views are in some 
other respects mutually contradictory, or are irreconcilable with 
the conclusions of authors not hitherto mentioned. For instance, 
Tilden considers that deposits of basic chloride will enhance cor- 
rosion, and recommends that precautions be taken to prevent its 
accumulation; Sexton, on the other hand, considers that this 
material is, if anything, slightly protective. Cohen states that 
CuO is an excellent protector, owing to its insolubility in sea- 
water ; Charpy‘ ccnsiders that it is the primary product formed in 
the action of sea-water on copper. The present author on this 
point is entirely in accord with Cohen. Diegel considers that 
nickel retards the corrosion of brasses ; Rhodin that it accelerates 
the attack. Other mutually contradictory statements may be 
found in the papers already noticed, as well as in others on the 
subject. 

On the other hand, there is a general agreement between 
Tilden, Milton and Larke, Hamlet, and others, that the presence 
of Cu,0 is harmful. Sexton, Muntz, and others suggest that 
carbon particles, ashes, and other impurities, not necessarily 
derived from the tubes themselves, are serious and frequent causes 
of trouble. Since Arnold first employed the microscope in the 
study of corrosion it has been much used for the purpose of de- 
tecting such impurities in the alloys, and a good deal of work has 
been done to discover possible external sources of electro-negative 
material which might Co ietecheeed into corroded tubes or pipes. 
Nevertheless, it appears to the present author that even this 
aspect of the subject—the aspect which has received most atten- 
tion—has been but incompletely studied. In some cases the 
authors have omitted to ascertain whether the impurity impugned 
does or does not conduct electricity. If it does not, it cannot form 
an electro-negative node—.¢., it cannot set up electrolytic action. 
The disputed question of the effect of basic chloride can be 
settled by a determination of its electric conductivity. If this be 
very slight, the resistance of the circuit will be too great for the 
small electromotive force set up between the positive and negative 
nodes to send round it a current sufficiently intense to be practi- 
cally harmful, Thesame remarks apply to the action of Cu,O0 and 
ashes. Non-conductors may, however, act as ‘‘depolarisers,” and 
‘his aspect of the question is dealt with further on in this report. 
With regard to the means of preventing corrosion, there seems 
to be a fair degree of agreement on certain points amongst the 


As will be seen later, the data | 
in question are of considerable importance in the study of corrosion | 


authors. The means generally cg hss are the two following ;_ 
(1) The tubes should be kept free from any solid deposit by clean. 
ing at frequent intervals (Tilden, Stewart, Sexton) ; (2) a protec. 
tive coating of tin or other suitable substances should be used 
(Cohen, Utheman, Isherwood). Other means less generally con. 
sidered to be effective are :—(3) The access of stray currents to 
the tubes should be prevented (Milton and Larke, Sinclair) 
(4) the use of olive oi] should be abandoned (Stewart). 

The exceedingly laborious nature of the task of cleaning out the 
hundreds or even thousands of tubes that form a battery of con. 
densers has prevented the wide adoption of precaution (1). Ip 
the case of the last three precautions opinion is not quite 
unanimous. It may be pointed out that Sexton doubts the value 
of tin used either in the alloy or as a surface coating ; also that 
Stewart does not think stray currents can be the cause of corro. 
sion ; and that Milton did not believe that olive oil caused the 
corrosion of copper in the steamers examined by Stewart. 

An examination of the literature of corrosion has thus served to 
show that the ideas prevailing in the minds of many of the in. 
vestigators and writers on the subject have been very contra. 
dictory; also that there is a prevalent idea that the term 
‘*corrosion” includes under one heading several quite distinct 
classes of phenomena which are not necessarily related to one 
another at all closely. A common classification is as follows ;- 

(A) Chemical action.—This is supposed to be the process by 
which a simple metal, such as zinc, dissolves in an acid. D 

(B) A combined attack by a corrosive liquid and the atmosphere, 
such as occurs when brass is attacked at the water-level by sea. 
water. The oxygen of the atmosphere is supposed to be respon- 
sible for a primary attack on the metal. Thus Charpy ® gives the 
following series of reaction as representing the action of the sea. 
water on copper ;— 

4Cu + 20, = 4Cu0 

4CuO + 2NaCl + CO, + 3H,O = NagCOs + (8Cu0, CuCls, 3 HO) 

3Cu0, CuCly, 3H,O + 4Cu = Cu, Cl, + 3Cu,0 + 3H,O 

3CuyCl + 30 +3 HAO - (3Cu0, CuCl,, 3H,0) 


(C) Hlectro-chemical corrosion.—In nearly all cases this is con- 
sidered to be a phenomenon quite distinct from the other two. 

The author has no hesitation in stating that the bilance of 
evidence clearly shows that the primary process of the corrosion 
of any metal or alloy is in all three cases identical, and consists of 
the entrance of the metals into the solution as ions. In the last 
two cases it is true that the speed of the action is affected in 
various ways, but the difference between these and the first case 
is quantitative rather than qualitative. Thus in Class B the 
the presence of carbon dioxide in the water will not only increase 
the rate at which zinc will pass into solution owing to the presence 
of an increased number of H ions, but the presence of carbon 
dioxide and oxygen will also enable copper to displace hydrogen 
from solution, and afterwards to be itself removed from solution 
as insoluble basic chloride. The whole corrosive action is thus 
speeded up, by catalytic action or otherwise, and at the same time 
made more evident to the eye, owing to the formation of the salts 
mentioned ; but it does not differ essentially from the phenomena 
included under Class A. 

In the case of Class C the effect of the application of an external 
electromotive force is merely to push both metals rapidly into 
solution’ at the anode ; in fact, the electromotive force reinforces 
the soliition pressure of the metal. These statements will be more 
clearly understwod after a study of Section IV. of this report. 

The present author considers that enough has been said to show 
that modern knowledge of the corrosion of copper and brass is in 
a somewhat confused and tangled state, and that very few positive 
experimental results can be considered as thoroughly established. 
He believes this to be due to the fact that the mechanism of the 
solution of the metal or alloy has not been sufficiently taken into 
account. He considers it necessary, therefore, that the whole 
case should be restated from the point of view of the ionic theory 
of solutions. It is not here claimed that this theory will for all 
time remain unchanged. As new facts are from time to time dis- 
covered, some modifications will probably have to be made—our 
standpoint will have to be shifted slightly—but at the present 
time there is little doubt but that this theory presents the best 
general view of all the facts now known, and it has been adopted 
throughout the rest of this report. 

A somewhat detailed statement of the theory will now be 
made. 


To he continued.) 








THE OFFICIAL DIRECTORY OF MINES AND ESTATES OF MEXICO. 

The eleventh volume of this directory has reached us. It contains 
a general description of the mining properties of the Republic of 
Mexico, and a partial list is included of the great landed estates 
and ranches, The list of mines contained in the directory of 1908 
has been re-edited and the information is now well up to date. 
The book is undoubtedly one which will appeal to all seeking 
investments or business undertak ngs in Mexico. It is publ:shed 
by John R. Southworth, Avenida Cinco de Mayo, 32, Mexico, D.F., 
and can be obtained from Blake and Mackenzie, Islington, Liverpool. 


THE New RwvssiAN NaAvaAt Base on the South Finnish 
Coast, states the Building News. is to be at Hermanso, an island 
situated to the north-east of Hango Peninsula. It is surrounded 
by innumerable rocks and dangerous channels, but can be kept 
open all through the winter. Contracts have already been placed 
for over 7,000,000 bricks, for delivery during the summer of 1911. 
At Ekenas, on the mainland at the back of Hermanso, extensive 
military accommodation is also to be erected, and tenders are out 
fora similar quantity of bricks. These are all being supplied by 
Finnish yards, although the contracts have in most cases been 
made through middlemen. The erection of great barracks is 
about to be undertaken at the railway junctions of Kuovala, 
Riihimaki, and Seinajoki, all in Finland. For these, contracts for 
forty million bricks for delivery in 1911 have been placed. 


CAUSES OF DETERIORATION IN BOILERS.—At the Institute of 
Marine Engineers on Monday, January 16th, a paper on ‘‘ Causes 
of Deterioration in Boilers, and Measures Tending to Prevent or 
Remedy Them,” by Mr. C C. Nelson (member), was read, in the 
absence of the author, by the hon. secretary. In the course of 
his paper the author said-corrosion was caused chiefly through the 
oxidation of the steel by acidulated boiler water, and by electro- 
galvanic and thermo-galvanic action. Where the water was 
acidulated, the remedy was to use an alkali, preferably carbonate 
of soda or caustic lime. Chloride of magnesia was always present 
in sea water, and was exceedingly injurious. It attacked iron or 
steel, with or without the presence of air, at about 212 deg. Fah. 
Ammonium, sodium, potassium, barium, and calcium only attacked 
in the presence of air, the order given being the order of their 
corrosive power. Zinc salts acted as a preservative in boilers, and 
mercury salts wasalsoknownas an effective protectoragainst rusting. 
He advocated the use of filters for feed water, to arrest solids and 
oils, the presence of the latter very often leading to overheating. 
Impurities in the metal had a great deal to do with corrosion. 
Pickling the plateshad been tried with partial success. He sub- 
mitted figures to prove that the occlusion of gases by metals did 
take place under certain conditions, Zinc was put into boilers to 
prevent corrosion, but zine put into boilers to absorb galvanic 
action was a fallacy, and the polishing of contacts insisted upon 
was, in his opinion, a waste of time. Thermo-galvanic action was 
caused by unequal heating in the plates, but he did not think this 
action caused much corrosion of boilers. The action of stray electric 
currents also was blamed for a good deal more than it deserved. 





1 By Guy D. Bengough, M.A., Lecturer in Metallurgy in the University 
of Liverpool. . 
2 Philosophical Transactions, 1824, 


% Journal of the Institute of Metals, Vol. IV., p ge 115; Carpenter in 
discussion on Bengough and Hudson’s = 


5 Journalof the Institute of Metals, 1909, Vol. II., discussion on Rhead’s 
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4 Chemie Minerale, Moisssan; article *‘ Cuivre,” by G. Charpy, 1906. 
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RAILWAY MATTERS. 
Wes hear that the Brighton Railway Company is about 


to carry out certain works at Barnham Junction Station, to 
enable them to put in a direct junction to the Bognor branch. It 
is also intended to commence the widening’of the line to Bognor 
immediately. 

AccorDING to the Electric Railway Jowrnal, plans are 
at present being considered for the electrification of a portion 
of the Russian North-Western Railway, in the environs of St. 








Petersburg. It is proposed to build a power station for the develop- | 


ment of the water-power of the Wolchow, and the scheme comprises 
the construction of a high-voltage line for the transmission of the 
electric current for other purposes, 


Ir appears from a note in the Railway News that the 
Russian Prime Minister bas stated that the Government is about 
to submit to the Duma a bill for the construction of a great rail- 
way line towards Southern Siberia, starting from Uralsk, and ter- 
minating at Semipalatinsk. This line would be the means of 
developing a naturally very rich country now entirely without 
means of communication. Later on the Government proposes to 
construct another railway from Semipalatinsk through the Altai, 
so as to connect the Trans-Siberian with the proposed South 
Siberian line. 

AccoRDING to a contemporary, trials have recently been 
made in Toronto with a system i:.vented by Mr. F. W. Prentice, 
of the Canadian Pacific Railway, for the application of wireless 
telegraphy to the operation of railway trains, The experiments 
were made with two engines and were conducted on two miles of 
double track, consisting of six blocks or sections each about 3000ft. 
long. with two starting blocks 2000ft. and 3000ft. in length. 
llertzian wave generators were situated at the end of each block, 
controlled by alternating-current track circuits and relays. The 
ilertzian wave wire for each block was contained in a wooden 
boxing, lying midway between the rails and filled with pitch. On 
entering a block the train stopped the wave in the block behind, 
giving the danger signa! to any train entering that block. 


A REMARKABLE record in railway building was set up 
by Canada during the past year. According to the Railway 
Gazette 484 miles of line were built by the Canadian Northern in 
the western provinces, in addition to revision work on 11 wiles of 
main line, the Canadian Pacific built 367 mles, the Grand Trunk 
Pacitic 335 miles, the National Transcontinental 437 miles, and the 
Canadian Northern Ontario 75 miles This does not, however, 
complete the tale of the year’s constructional activity, since 
another 3101 miles are in progress. The Canadian Northern alone 
has 580 miles in hand, 76in Manitoba, 283 in Saskatchewan, and 221 
in Alberta. Ihe Canadian Northern Ontario is at work on 258 
miles between Toronto and Ottawa, in addition to a further 30-mile 
section, whilst the National Transcontinental bas 1970 miles in 
hand, and the Canadian Pacific 263 miles. These figures give 
some idea of the expansion that is going on in the Dominion. 


ALTHOUGH the new tramway project to link up the 
Blyth, Bedlington, Ashington, and Newbiggin districts, states the 
Newcastle Daily Chronicle, is little more than a week old, it has 
already aroused a deal of public enthusiasm. That is not sur- 
prising, perhaps, when one considers the difficulties of travelling 
in the East Northumberland locality. The ordinary train journey 
from Blyth to Newbiggin occupies very often three-quarters of an 
hour and more, Frequently people can walk the distance and 
beat the train time, although there are two rivers, with antiquated 
ferry services, to cross. The chief local authorities representing a 
— of about 70,000—Blyth, Bedlington, and Ashington— 
nave decided to send delegates’ to the forthcoming conference, 
and the decision of the other two authorities involved—Newbiggin 
and North Seaton—may be regarded as sure to favour the same 
course. An electric tram service in such a populous district opens 
up interesting possibilities, and the progress of the scheme will 
be followed closely, no doubt. 


A pornt in the lighting of inter-urban railway cars 
which, according to the H/ectrician, has received little attention, is 
that of providing an emergency car-lighting service. - It is 
decidedly annoying, our contemporary maintains, to have the 
entire car in darkness every time a gap in the third rail or over- 
head conductor is passed ; that is, when going over crossings and 
points or through short tunnels inthe daytime. A “ones battery 
offers a very simple means of overcoming this trouble. The 
practice of one of the best high-speed lines in the’ East United States 
is to have one lamp in each of the five car clusters always in circuit 
with a storage battery. Even when the main-line current is cut off 
for an appreciable period, these battery lamps continue to burn, so 
that a car is never plunged into darkness. ‘An emergency car- 
lighting system of this kind undoubtedly, our contemporary 
remarks, avoids many occasions for alarm on the part of nervous 
passengers It can also prove very effective in minimising the 
danger of an a cident when, for one reason or another, the regular 
power supply has suffered interruption. 


Tue Board of Trade has published the report of 
Lieutenant-Colonel Druitt ou the result of his inquiry into the 
causes of a double collision which occurred on November 25th 
between a passenger train and a light engine and a rail motor train 
at Ormskirk, on the Lancashire and Yorkshire Railway. The 9.15 
p.m. express from Preston to Liverpool ran into a light engine 
standing at the south end of the station, causing the engine and 
five leading coaches of the express to be derailed. Two coaches 
fouled the up main line, and about a quarter of an hour latera 
rail motor car from Maghull collided with one of them. One 
passen.er in the express was killed, and three others, as well as 
three railway servants, were injured. The inspector explains that 
Signalman Donaldson admitted that the fact that the light engine 
was standing on the down main line entirely escaped his memory, 
so he accepted the express and let it pass his box. Colonel 
Druitt states, further, that he was not satisfied with the excuse of 
the driver of the light engine for not sending his fireman to the 
signal-box when he saw the express approaching, as he stood for 
quite fifteen minutes on the line before the collision occurred. 
The signalman’s mistake, the inspector thinks, was the result of 
over-confidence. We refer to this accident at greater length in 
another column. 


Tue South African Institute of Engineers recently 
discussed a paper dealing with modern locomotive practice in 
South Africa, in the course of which details were given of some 
interesting results obtained by the adoption of superheating. The 
result of two trials with ordinary locomotives, without super- 
heating, on the line between Pretoria and Braamfontein gave an 
average coal consumption of 29.31b. per 100 ton-miles. Another 
locomotive without superheater, but fitted with a feed-water 
heater, was run under the same conditions, and showed an 
economy of 9.1 per cent., the coal consumption averaging 26.9 lb. 
per 100 ton-miles. A superheater engine was then run under the 
same conditions, and showed a consumption of 22.21b. per 100 ton- 
miles, representing a saving of 25 per cent., or, deducting the 
saving arising from the feed-water heater, the economy shown was 
17.4 per cent. On heavy passenger trains a saving in coal con- 
sumption was shown representing 35.6 per cent. The saving in 
coal wus, however, relatively unimportant in comparison with 
other advantages resulting from superheating. The additional 
tractive power shown by superheater engines was remarkable, as, 
while the old type of locomotive could not haul more than twelve 
bogies and keep time, the superheater engine had hauled fifteen 
bogies and appeared capable of hauling more to time. Practically. 
the whole of this increased power was attributed, by the author of 
the paper, to superheating. 








NOTES AND MEMORANDA. 


_Gitp1nG on steel can be imitated by galvanic coating 
with copper from a cyanide bath and then with zinc. The zine 
film must be very thin. After drying and polishing, the article is 
heated in linseed oil to 160 deg. Cent. 


' From the returns compiled by Lloyd’s Register of 
Shipping it appears that, excluding warships, there were 363 
vessels of 1,131,503 tons gross under construction in the United 
Kingdom at the close of the quarter ended 31st December, 1910. 


Tur November issue of the “ Transactions” of the South 
African Institute of Electrical Engineers contains a paper entitled 
“‘ Notes on Three-phase Motors,” by Mr. P. Herd, discussing in a 
general manner some of the characteristics of three-phase induc- 
tion motors, and the bearing these characteristics should have in 
determining the capacity and speed of motors to be installed. 
Discussions on papers previously published are also included. 


AN injunction of cement was the novel method lately 
adopted to make strong and serviceable two crumbling stone railway 
bridges at Hamburg. The arches—5lft. in span—were cracked in 
all directions, and small holes were bored partly through the 
masonry at the sides of the cracks, and thin cement mortar was 
forced into the apertures at a pressure of five atmospheres. When 
this had hardened, the stonework was found to be thoroughly 
consolidated. 


THE production in the United States of iron and steel 
plate for the manufacture of cut nails and cut spikes in 1909, as 
ascertained by the American Tron and Steel Association, amounted 
to 63,716 tons, against 45,747 tons in 1908, an increase of 17.999 
tons, or over 39.3 per cent. Of the total production in 1909 about 
47,822 tons were steel and about 15,924 tons were iron, against 
about 30,285 tons of steel and about 15,482 tons of iron in 1908, an 
increase in steel nail and spike plate of 17,557 tons, and in iron 
nail and spike plate of 442 tons. ; 


AccorbiInG to the Iron and Coal Trade Review the 
number of industrial institutions, excluding mines, in Natal, with 
an output valued at not less than £100 in 1909, was 922, of which 
309 used steam engines, 78 electric motors, 80 oil engines, 21 
water-power, 12 animal power, and 422 manual power only. The 
total energy of the steam, electric and oil engines, was 15,343 
horse-power. The approximate value of the machinery and plant 
of 897 of these establishments (excluding narrow-gauge railways, 
waterworks, bone and manure works, and breweries and distil- 
leries, which made no return of the value of their machinery and 
plant) is £1,386,000. 

Tue Berlin correspondent of the Times states that 
experiments have recently taken place in Germany in connection 
with the manufacture of a new fuel out of the papyrus and 
other reeds on the upper reaches of the White Nile. It is pro- 
posed to dry and ‘‘ disintegrate” these reeds, which are generally 
known as ‘‘Sudd,” reducing them to a powder, which will be 
compressed into the form of briquettes. No binding material will 
be necessary. An Anglo-German syndicate has been formed to 
promote the manufacture. The promoters claim that the ‘‘Sudd ” 
fuel can be put on the market at a price 35 to 40 percent. cheaper 
than that of coal, which is the fuel at present used on the Nile 
steamers and in the locomotives on the railways, 


Ir is the prevalent impression that the fibre of timber 
becomes dead after several years’ use, and that old pieces should 
be replaced regardless of their apparent soundness, In the 
Engineeriny News C. P. Buchanan describes some experiments on 
bridge timbers which had been in service for 25 years. The 
results of his tests showed that the timber was then stronger 
than specially selected pieces about a year old which he and his 
master carpenter both passed upon as first-class stock. Con- 
sequently it is Mr. Buchanan’s view that if sounding, boring and 
cutting fail to show any change in the cellular structure of timber 
that the timber is sound, and that in general, up to the time such 
evident cellular changes set in, the strength of the wood increases. 


THE measurements of the magnetic properties of iron, 


| steel, nickel, and cobalt at the temperature of liquid air, which 


have been made by Dr. R. Beattieand Mr. H. Gerrard are referred 
to in a note in Nature. They confirm the view generally held on 


| the strength of results obtained at higher temperatures, viz., that 





decrease of temperature increases hysteresis, The curves given 
for the hysteresis losses as functions of the magnetic induction in 
alternating and in rotating fields are of the same general form at 
the temperature of liquid air as at ordinary temperatures. The 
loss in cobalt in a rotating field is about twenty times that in 
nickel. The authors make no reference to the Langevin-Weiss 
theories, but, so far as one can judge from the curves, their results 
do not furnish any material support for those theories. 


At a Chemical Society meeting in Manchester Mr. 
Southcombe recently discussed some of the troubles experienced 
with lubricating oils. His researches showed that even a perfectly 
neutral oil in time developed both solid deposits of an asphaltic 
character and fatty organic acids. The remedy for the asphaltic 
deposits is filtration ; but for the fatty acids refining would seem 
to be necessary. In connection with gas engines an interesting 
point was brought out. Sulphur compounds in the gas (and they 
are always present to a greater or less extent) react upon the 
lubricating oil in the cylinder to produce a solid or semi-solid 
sulphur compound, which hinders the satisfactory working of the 
engine. Apparently, what is known as carbonised oil in cylinders 
is frequently not burnt oil at all, but a sulphur compound with 
oil, and the remedy would lie not so much in the use of another 
class of oil as in the more perfect purification of the gas. 


A paper read before the American Society of Mechani- 
cal Engineers describes a device for grinding several similar 
cylindrical pieces to an exactly equal size. In the case of a grind- 
ing machine, it is pointed out, the grinding wheel wears somewhat 
rapidly, and when grinding a second piece will probably be 
appreciably smaller in diameter than when grinding the first. 

ence, if the wheel were merely cross traversed a certain fixed 
distance, as is usual when turning with a steel tool in repetition 
work, the articles ground would continuously increase in diameter. 
This defect can be overcome by hand adjustments and repeated 
measurements, but the author describes an interesting automatic 
device. A lever with a smooth-pointed diamond head presses 
lightly against the revolving work. As the work decreases in 
diameter the lever rotates about its fulcrum, and when the proper 
diameter is reached the free end completes an electric circuit and 
throws out the feeding mechanism. The same arrangement is 
made to vary the rate of feed with the diameter of the work, 


ALTHOUGH asphalt paving or lining is generally sup- 
posed to constitute an absolute barrier against vegetation, expe- 
rience at the Bank of Italy, in Rome, demonstrates that the 
contrary is the fact. According to the Builder the courtyard of 
that building includes a ‘small garden planted with shrubs, and 
—_ with draceena and chamerops. Beneath the court isa 

asement covered by masonry arches, the extrados of which is 
protected by a layer of asphalt jin. thick, with the object of pre- 
venting the percolation of moisture into the chamber where 
documents are stored. Some little time ago it was noticed that 
damp patches appeared on the ceiling, and that the size of these 
increased rapidly. On removing the carth from above the 
masonry it was found that several roots of chamzrops had pene- 
trated right through the asphalt, the holes being of about }in 
diameter, and almost as clean as if bored by a tool. Being un: ble 
to pass through the masonry, the roots had forced their way 
between it aud the asphalt, aud, some of them having perished, 
left holes through which water passed, 





MISCELLANEA. 


Tue keel of a large armoured cruiser under construc- 
tion by Vickers, Sons and Maxim for the Japanese Government 
was formally laid at the Naval Construction Works, Barrow, last 
Tuesday. The new vessel will be one of the largest vessels of her 
class afloat, and all official particulars concerning her are being 
withheld by command of the Japanese authorities. Captain 
Fujiwara, acting chief inspector of the Japanese navy in London, 
performed the ceremony. 


Tue Bulletin Commercial (Brussels) notifies, on the 
authority of the Belgian Consul at San Francisco, that owing to 
the rapid development of the town of San Diego, there is great 
activity in the building trade there, and, consequently, a large 
demand for reinforced concrete. About £750,000 was spent on 
building operations during 1910. Work will be begun shortiy on 
three more large buildings—viz., a railway station, a theatre, and 
an hotel, the total cost of which is estimated at nearly £300,000. 


THE progressive spirit of Mexico is shown by the 
attention devoted to wireless telegraphy. As early as 1903 the 
wireless land stations erected at Guaymas, Sonora, and at Santa 
Rosalia, Baja California, had been successful in establishing com- 
munication with steamers, either outgoing or incoming, and in 
1909 the Government announced the establishment of additional 
wireless stations at Payo Obispo and Xcalac, in Quintana Roo 
Territory, bringing the number of such stations in the Republic 
up to six. 4 

On Tuesday, January 17th, Dr. J. Hall Edwards, of 
Birmingham, lectured in London on the wonders of the X-rays, 
and told of the important part they played in modern surgery. 
With the aid of lantern illustrations he showed how the X-rays 
were used to locate bullets or foreign substances inside the body, 
and said that the only practical use to which he knew the X-rays 
were put, apart from medicine, was the di§covery of pearls. 
Instead of the oyster being destroyed in order to find if it con- 
tained pearls, the rays could be used, and if nothing were 
discovered, the oyster was put back into the sea in the hope that 
it would grow pearls. Dr. Hail Edwards mentioned no fewer than 
twelve of his brother-workers had died in their efforts to produce 
the best from X-rays, and that he himself had suffered con- 
siderably. 

A paper read by Sir Robert Hadfield and Professor 
B. Hopkinson before the Institution of Electrical Engineers on 
Thursday, December 10th, marks an important advance in our 
knowledge of the magnetic properties of iron and its alloys. By 
working in the intense fields obtained between the poles of a large 
electromagnet they have succeeded in showing that iron and its 
alloys with carbon silicon, aluminium, nickel or manganese have 
definite saturation intensities of magnetisation which are reached, 
in general, in fields of less than 5000 units. Each alloy behaves 
as a mixture of one or more magnetic substances with materials 
having permeabilities not differing much from unity. In annealed 
carbon steels the saturation intensities are 6 per cent. less than for 
pure iron for each per cent. of carbon present. The tests of 
alloys of iron with nickel and manganese have not léd to any 
simple relation between their magnetic properties and their com- 
position. 

Accorp1NnG to the Electrical Engineer, a logical step 
has been taken by the Italian Government, in following the 
confirmation of the laws imposing compulsory equipment of 
emigrant vessels with wireless telegraphy, by insisting that this 
shall apply not only to Italian ships, but foreign ships taking 
emigrants from Italian ports. The Marconi system is stipulated, 
with a specified range of 187 miles, and a wave length of 600 
yards. This may have the effect of hastening some international 
agreement on ship equipment. It is reported from Glasgow that 
the new Marconi wireless field equipment has been tried at Newark 
with great success, Two carts, one containing an Astor engine 
and dynamo for generating power, and the other fitted up as an 
electrical and telegraphic receiving station, were taken to a -field 
just outside the borough. The masts were erected in three hours, 
and the plant got in touch with the Marconi headquarters at 
Chelmsford, a distance roughly of about 140 miles. Messages 
were despatched and received with the greatest success. 


Wuart is believed to be the first mine rescue station to 
be established in the United States by a school of mines was 
opened on December 5th by the Pennsylvania State College 
School. Its purpose is to give instruction in the use of mine rescue 
apparatus. It is equipped with two Draeger oxygen rescue helmets 
with all necessary apparatus, one Draeger ‘‘ pulmoter” for causing 
artificial respiration, safety electric lights and safety lamps. It 
has a large ‘‘smoke-room ” built gas-tight, in which noxious and 
unbreathable gases may be liberated, and in which the men may 
be trained in the use of the helmets in such atmospheres. In this 
room is a large wooden structure representing a full-sized portion 
of a mine entry with an overcast, and students are trained to enter 
this with the helmets ani, working in the noxious atmosphere, to 
build brick stoppings, to climb through the overcast carrying 
loads, and to do other work such as would have to be done by a 
rescue party. The room is provided with glass doors and windows 
which permit the interior to be seen from the outside. 


At a recent meeting of the Birmingham Electric Club, 
Mr. F. W. Foster delivered his presidential address. He said they 
knew that very few of the best workpeople in electrical works took 
advantage of the educational facilities offered in the city. It was 
not a matter for wonder. The average man had little inclination 
to study after a day’s work, but, even if he -had, the overtime 
demands of his employers broke any resolve to form fixed habits 
of study. The result was that the education of the men rested 
with the employers. If they wanted to avoid such labour 
troubles as threatened and hampered them, they might do so 
to a large extent by increasing their men’s interest in their 
work. As far as possible, employers should impart to the men 
under them the benefit of their experience instead of merely 
giving them lists of the things required to be done. In support 
of this suggestion, he pointed out that works with a reputation 
for turning out good managers and workmen were almost always 
successful concerns, and coupled with such reputations was | 
usually the fact that they kept their men for many years. Dis- 
cussing the prospects of the electrical profession, Mr. Foster took 
an optimistic view, and pointed to many local undertakings which 
would benefit the profession. 


Tue chief constructor of the United States navy, chief 
of the Bureau of Construction and Repair, makes some interesting 
statements in his annual report to the Secretary of the Navy for 
the fiscal year 1910. He calls attention to the increasing rapidity 
of construction of naval vessels in the United States during the 
past féw years. ‘‘ This increase in rapidity,” he says, ‘‘is due in 
part to greater familiarity with Government work on the part of 
contractors, and in part toa more complete preparation of plans 
than was hitherto practicable ; also to the efforts made to restrict 
changes in contract plans to the lowest number compatible with 
the interests of the Government. As a matter of fact, the rapidity 
of warship construction in the United States compares most 
favourably at the present time with the rate of such construction 
in those foreign countries which have established a reputation for 
rapidity in such work” He further states that the ‘‘decreased 
time of construction has been obtained concurrently with a decrease 
in the unit cost of construction ; in fact, the total cost per ton of 
lisplacement of battleships built by contract for the United States 
navy within the past few years has been less than the total cost 
per ton of displacement of similar vessels built in foreign countries, 
and this in spite of the higher rates of wages paid to workmen in 
United States shipyards,” 
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REPLIES. 


A. T. 8. (Taunton).—You can obtain all the particulars you require from 
the Factory Department of the Home-office, Whitehall. 

A. R. (Glengall-road).—See “A Manual of Steam Boilers,” by Thurston, 
ages 42, 316, 317, and “‘ Practical Physics of the Steam Boiler,” by 
Rowan. 
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Omnibus Company’s Shops and Garage, Walthamstow. 
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High Frequency Resistance of Wires,” by Professor J. A. Fleming, F.R.S. 
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Dyke. 








DEATH. 
On the 10th inst., at Colombo, Ceylon, of heart failure, Joun KYLE 
M. Inst. C.E., Resident Executive Engineer, Harbour Works, Colombo 
eldest son of the late John Kyle, M. Inst. C.E., late of Colombo and Dover 
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Locomotive Economy. 


THERE are few more difficult tasks imposed on 
the dispassionate observer than to discriminate 
between the conflicting claims of those who are 
either inventors themselves or the advocates of 
particular inventions. We constantly find, indeed, 
that the latter have the weaker sense of proportion, 
the smaller power of estimating values on a sound 
basis. When a man has once convinced himself 
that a certain system or method must be right, we 
find, as a rule, that he also believes it must be right 
under all sorts of conditions. If compounding is a 
source of economy, then all steam engines should 
be compound. If superheating has innumerable 
virtues, then all engines should work with superheat, 
and so on. The individuals thus obsessed think 
hardly of those who would qualify their claims, and 
suggest that there is such a thing as a philosophy of 
the conditioned. One considerable source of trouble 
is the vague use made of particular words or stock 
phrases; yet offence is taken when it is explained 
that definitions are desirable or even essential. 
This is peculiarly the case with questions affecting 
locomotive engines. “ Economy ” may mean many 
things to many minds. But until we know in what 
precise sense the word is used by those who write 
or talk about it; it is impossible to arrive at the end 
of a discussion, or to conclude a controversy in a 
satisfactory way. 

By the courtesy of Mr. George Hughes, chief 
mechanical engineer of the Lancashire and York- 
shire Railway, we are able to bring before our 
readers the later results of a remarkable series of 
experiments which he has instituted to determine 
the comparative values of compounding and super- 
heating as applied to certain goods engines. The 





report very fully illustrates what we have said 
above.. Mr. Hughes shows us how many things 
“ economy ’’ may mean, and how necessary it is that 
the sense in which the word is used should be care- 
fully defined in order that really illuminating con- 
clusions may be obtained and profitable deduc- 
tions drawn. The report is an appendix or sup- 
plement to the paper, “ Compounding and Super- 
heating in Horwich Locomotives,’ read on the 
17th of March last before the Institution of 
Mechanical Engineers. In fact, it brings that 
paper down to the end of last September. Very 
prudently, as we think, Mr. Hughes has concen- 
trated his attention on goods engines, because it is 
as applied to goods traffic that compounding shows 
to the greatest advantage. The gain by using two 
cylinders instead of one is obtained, we hold, by 
discharging up the chimney steam of a pressure so 
low that there is little or no work left in it. Mr. 
Hughes, on the contrary, holds by the heat trap 
hypothesis. As goods engines work with a much 
higher average pressure, and give “ fatter” diagrams 
than do passenger engines running at a high speed, 
it is clear that the opportunity for gain is far 
greater with goods than with passenger engines. 
An admirable illustration of the difficulty met with 
in arriving at the value of contending statements 
when all the facts are not known is supplied at the 
very outset of the report. The compound and 
superheated engine entered into competition with 
certain normal goods engines of the same general 
dimensions doing the same work. The results 
given in the paper we have named above showed, 
without making any deductions, a saving of 9 per 
cent. for the compounds and 21 per cent. for the 
superheated engines. Further trials resulted in an 
apparent saving of 19 per cent. for the superheated 
and 7 percent. for theccmpounds. But the curious 
qualifying fact comes out that no sooner were the 
simple engines put into competition than they 
showed a saving of 9 per cent. on their usual per- 
formance. Therefore the true saving on one basis 
is not 7 per cent., but 16 per cent., for the compounds, 
and 28 per cent. for the superheater engines. Here, 
however, the question arises, is it not fair to draw 
the comparison with the simple engine at its best 
rather than at its worst? If it can be shown that 
the simple engine can do within two per cent. as 
well as the compound, we may well pause and ask 
ourselves is compounding worth having? It is not 
easy at the moment, to say how the improvement 
in the performance of the simple has been brought 
about. It appears to us to be probably due, 
partially at least, to better firing and a desire on 
the part of the engine men to make their engines 
appear to the best advantage. The sporting spirit 
is by no means unknown on the foot-plate. 

The basis on which to estimate economy 


is, it will be seen, a wider one than the 
outsider generally understands it to be. He 
commonly confines his attention to coal. Now 


and then he includes oil and load. Mr. Hughes 
takes time as an important factor. A certain 
weight of goods has to be transported over a certain 
distance; what is the time taken by any parti- 
cular type of engine to do the work? It must be 
understood that, normally, goods trains are run 
about as fast as they can go. That is to say, the 
engines are fully loaded. Consequently, if a given 
distance is traversed by one type of engine in five 
hours while another type requires six, the former is 
credited with the saved hour in estimating its 
claims to be economical. Engines, in other words, 
must haul to their fullest powers, even if coal has 
to be sacrificed. Mr. Hughes defines the value of 
an engine as that of a machine hauling one ton 
over one mile on the lowest coal consumption 
in the shortest time. In other words, it may 
be said to vary inversely as the coal and oil 
per ton-mile, and inversely as the minutes per 
mile. Here we have a standard, a common 
denominator, and we see how the different per- 
formances of the engines tested vary when gauged 
by it from the results obtained when a different 
standard is used. Thus on the coal and oil basis 
the economy of the compounds per train mile is 
17.84 per cent., compared with 23 per cent. for the 
superheaters over their competitive engines. When, 
however, the time is included, these figures become 
45.1 per cent. for the compounds and 49 per cent. 
for the superheaters. - It may be well to explain 
that there were really two sets of competitions. 
The locomotives contending against the compounds 
are identified as ‘‘ simples,” and those against the 
superheaters as “non-superheaters.’’ The work 
done by some of these goods engines is of the heaviest 
class. Thus the 10.40 p.m. from Hull to Man- 
chester is scheduled to run with a load 800 tons, 
equal to 100 goods wagons, behind the tender. The 
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train frequently consists of 120 wagons, and its 
booked speed averages 22 miles an hour. The 
Salford to Hull 10.20 p.m., with 960 tons behind 
the tender, has also an average speed of 22 miles 
an hour, and a bank of 1 in 50 to climb. The loads 
sometimes reach 1000 tons; and there are trains 
timed up to 40 miles an hour keeping up com- 
munication between Salford and the docks at 
Liverpool. 

The report is accompanied by several tables, in 
which are embodied the complete statistics of the 
experiments. Of these we have selected one, “ E,”’ 
because it is based on what we hold to be an 
extremely valuable equation, which may be regarded, 
indeed, as just that common denominator that is so 
much needed. Failing the adoption of something 
of the kind, it seems to be impossible to reconcile 
the barren quantitative conflicting claims that are 
advanced for different systems. The whole question 
of locomotive economy is surrounded by difficulties 
due for the most part to almost unaccountable 
variations in results. Take, for example, a state- 
ment made by Mr. Aspinall in the course of a 
discussion at the Institution of Mechanical Engi- 
neers. In 1887 he built ten radial tank engines 
for working local traffic in a certain district in 
Lancashire, and they were sent to take the place of 
the ordinary tender engines in the same district. 
There was nothing special about their construction; 
they were plain, simple, straightforward engines. 
After a while he inquired how they were doing 
this work, and was told that they were saving 7 lb. 
of coala mile. He thought this could not be true, 
and went to see for himself. He found the state- 
ment was quite true. Now, if these engines had 
been compound, or fitted with superheaters, or any 
patented device, the cry would have been, ‘ what a 
wonderful result has been obtained by this new 
method.” Is it curious that with such facts before 
him Mr. Aspinall should declare that he is sceptical 
about the results of experiments that have not been 
extended over comparatively long periods, and 
made on a considerable scale? The general results 
of Mr. Hughes’ inquiry are, it would seem, that 
compounding confers no benefit that cannot be had 
with superheating. It is also possible that with a 
little more diameter in the cylinders still better 
results might have been obtained. Superheating is, 
on the whole, much less complicated than com- 
pounding, and it leaves the question of valve gear 
untouched. It is, moreover, a very interesting and 
suggestive fact that no one who has tried super- 
heating has been disappointed, whereas the widest 
difference of opinion exists concerning the value of 
compounding. The experience obtained on the 
London and North-Western Railway is, according to 
Mr. Bowen Cooke, conclusively against compound- 
ing, while that of Mr. Fowler on the Midland is 
equally conclusively in its favour. The only pos- 
sible deduction is that the comparisons are drawn 
from different points of view. It may be that Mr. 
Cooke’s simple engines are so much better than 
Mr. Fowler’s, that they are nearly as good as the 
Midland compounds. The question cannot be 
settled without definite figures, which are not 
available. Mr. Hughes has attacked a difficult 
problem in a very rational way, and is among 
the first, if not quite the first, to draw all the 
legitimate deductions from his facts and his 
figures that are admissible. He has gone far 
to give us that common denominator for loco- 
motive practice which is indeed essential to the 
proper conduct of controversies of all kinds. 


The Corrosion of Non-ferrous Metals. 


THE Institute of Metals is doing for the non- 
ferrous metals what the Iron and Steel Institute 
might well do for iron; it is directing the work of a 
committee especially appointed to study the cor- 
rosion of such metals, with the object of discovering 
the means of prevention. The committee, it will 
be recalled, comprises ten members, with Sir 
Gerard Muntz as chairman. It held its first 
meeting on May 25th, and it was then arranged 
that as a preliminary to further work, Mr. G. D. 
Bengough, Lecturer in Metallurgy at the University 
of Liverpool, should prepare a summary of the 
literature dealing with corrosion. This preliminary 
report, as it is called, was read at the meeting of the 
Institute on Wednesday, anda large portion of it 
will be found reprinted in our pages to-day. We 
commend it to the attention of our readers, for, 
although it contains no instructions how to prevent 
corrosion, it cannot fail to stimulate thought 
and provoke further inquiry into a _ subject 
which has been too long neglected. In curious 
contrast to this report is the little paper by Engi- 
neer Rear-Admiral Corner. This author approaches 





the subject quite from the opposite side. With 
the academic aspects of the question he has 
nothing to do, but is wholly taken up with the 
solution of the problem of corrosion as it has pre- 
sented itself in certain cases. He has, however, 
reached the same point as Mr. Bengough. Elec- 
tricity, he is convinced, is at the back of it, and he 
follows out the ancient practice in the Navy of 
giving the electricity—-if we may put it figura- 
tively—something less costly to feed on than con- 
densers and copper steam pipes. His idea is that 
a piece of iron should always be in first-rate 
metallic contact with non-ferrous metals subject to 
corrosive influences, and he quotes a specific case 
where, by causing the point of a steel bolt to press 
upon a pipe, corrosion which before had been severe 
was arrested. His short paper we also give, and 
there are many who will read it with more pleasure 
than Mr. Bengough’s. Those who are wise will 
read both. . 


Mr. Bengough and Rear-Admiral Corner are, as 
we have said, agreed that electricity is at the back 
of it; but their points of view are different. Rear- 
Admiral Corner adopts the old but vague electro- 
lytic hypothesis, whereas Mr. Bengough leads us 
into the depths of the ionic theory. Funda- 
mentally the two are the same, but still there is all 
the difference between them that there is between 
the vague believings of the alchemist in the trans- 
mutation of metals and the modern theories of 
elements. As long as we had only the electrolytic 
theory there did seem some hope of escape from cor- 
rosion. It was believed to be caused by impurities 
or strains in the metal, and it was thought that by 
removing such impurities and strains we could over- 
comecorrosion. The ionic theory dashes our hopes 
in that respect. According to it only one thing is 
necessary; it is that the metal should be capable 
of dissolving in the liquid causing the corrosion. 
If that happens then ions are liberated and 
the whole machinery of corrosion is set in 
motion. Now, although chemists are still undecided 
whether the metals with which we ordinarily deal 
are soluble in such an unattainable liquid as 
absolutely pure water, they are in no doubt at all 
that water contaminated by the slightest trace of 
acid does attack all common metals and alloys. 
Hence it comes about that the ionic theory is an 
hypothesis of despair. If it is accepted we must 
give up all hopes of ever wholly preventing 
corrosion. On the other hand, if we look no 
further than the electrolytic theory takes us, we 
see many ways of at least reducing corrosion. The 
greatest of these is to increase the homogeneity of 
our alloys and the purity of our metals; or, 
secondly, to provide an electrolytic scapegoat— 
zine in the case of iron, iron in the case of brass or 
copper—which will take the load of corrosion upon 
its own shoulders. On the other hand, the ionic 
theory offers us no such means of escape, at least, 
as far as alloys are concerned. Indeed, it brings us 
face to face with a disconcerting problem. Dr. 
Cushman’s experiments with iron had led to the 
belief that absolutely pure iron would be scarcely, 
if at all, corrosible. Butif a pure metal—be it iron 
or copper—should be more free, to say no more, from 
corrosion than an impure one, why is it that an 
alloy such as Muntz metal shows a greater resist- 
ance than pure electrolytic copper? Mr. Bengough 
puts it this way :—‘‘ In Muntz metal, so far as our 
knowledge has taken us up to this point, we have 
apparently excellent conditions for rapid corrosion, 
namely, two conducting materials in intimate con- 
tact with each other, one of which has a greater 
solution tension than the other. In electro copper, 
on the other hand, we have an apparently ideal 
material for resisting corrosion. Yet, in practice, 
the latter is more easily corroded than the former.” 
Mr. Bengough attacks this dilemma with con- 
siderable skill and courage, but he admits himself 
that the explanation he has to offer is vague and 
uncertain. He deems it, however, worthy of careful 
experimental investigation in the near future, and 
as it seems to open a gate to a new method of 
reducing corrosion in spite of the ions, everyone 
will agree that it should be carefully studied. Put 
quite broadly, his suggestion is that the introduction 
of a foreign element in an alloy—as, for example, 
tin in Muntz metal—if it be in no greater 
quantity than will go into solid solution— 
may have the effect of making the solution 
tension of the constituents of the alloy the same. 
“Tt follows,” says Mr. Bengough, “that there will 
be very little tendency towards the formation 
of positive and negative areas in the alloy, and 
; the areas at which attack will occur will 
be mainly determined by slight and chance varia- 
tions in the state of metal at different localities.” 
This is a very rough explanation of what may 





prove to be an important truth. The meaning 
appears really to be that we may add to an alloy 
something that will so balance its conflicting 
elements that no action is possible. The suggestion 
demands further investigation; it certainly gives 
much cause for thought, and is the only trace of 
hope we see if the ionic theory is correct. 
Recently, in reviewing our present knowledge as 
to the corrosion of iron, we came to the conclusion 
that the ionic theory was as yet not proven. \We 
take the same attitude with regard to Mr. Ben- 
gough’s treatment of the corrosion of alloys. He 
has apparently accepted the theory, and all his 
lines of thought radiate from it; but he has made 
no attempt to prove that it is true in fact. Such a 
place as a preliminary report to a committee was 
possibly not the place to go into such a question, 
but we hope that an opportunity may be given to 
the author to expound the faith that is in him. 
His style is lucid, and we feel confident that he 
could attack what everyone will admit is an 
abstruse and difficult subject in a way that would 
make it clear to intelligent listeners. He gives, it 
is true, a very good exposition of the theory, 
but amongst his readers there must be many who 
will ask, how does he know these things ; where 
are his proofs? At present we may say as Schiller 
said of Goethe’s theory of metamorphoses—* That 
is not experience, that is an idea.” Whether or not 
the phenomena of corrosion can be only fully ex- 
plained by the use of the ionic theory is a matter on 
which éngineers will reserve their opinion. It is for 
those who are convinced to adduce irrefutable proofs, 
and we venture to think that the committee might 
do worse than persuade Mr. Bengough to give an 
experimental demonstration of its truth. 


The Influence of the Cylinder Wall. 


A VERY pretty little dispute is being fought out 
in the pages of our United States contemporary 
Power, by Professors V. Dwelshauvers-Dery and 
R. C. Heck concerning cylinder condensation, re- 
evaporation, and the missing quantity. The latter- 
named Professor seems to have given the former 
the idea that he holds that a definite relation exists 
between the power of the engine and the amount 
of the missing quantity, namely, that the smaller 
the engine the greater is the loss. Professor Dwel- 
shauvers-Dery maintains, on the other hand, that 
this is not the case ; and that, properly read, experi- 
ments go to show that the condensation may be 
just the same for big and for little engines. Both 
the disputants are eminent authorities on the steam 
engine; indeed, Professor Dwelshauvers-Dery’s re- 
putation is world-wide. What they have to say there- 
fore is sure to be interesting, and ought to be instruc- 
tive. Professor Dwelshauvers-Dery cites a number of 
authorities in his favour, and particularly experi- 
ments made by the late Bryan Donkin on an 
engine with a cylinder 8.4in. diameter, 14in. stroke, 
90 revolutions per minute, 6 horse-power; by Mr. 
Willans on a single-acting engine with a 6in. stroke, 
l4in. cylinder, at 400, 200, and 100 revolutions per 
minute; and by Hirn on an engine at Logelbach, as 
far back as 1873, with a 24in. cylinder by 7Oin. 
stroke, revolutions 30 per minute, horse-power 150. 
He says that it is impossible to trace any connec- 
tion between the dimensions of these cylinders and 
the percentages of steam condensed in them; and he 
gives a diagram of what in the way of heat inter- 
changes he holds goes on in the cylinders, and a 
table of the results of experiments. These are sug- 
gestive. They land us as usual in a fog. The 
results of experiments of the kind are invariably 
conflicting or indeterminate, and leave us quite in 
the dark as to what is really going on in the 
cylinders tested. They suffice, however, in this 
case to prove that difference in dimensions does 
not seem to affect results. 

The most remarkable deduction is that the quan- 
tity of heat wasted in the cylinder is several times 
that converted into work. The performance of 
work is attended, or supposed to be attended, by 
liquefaction, and the amount is calculated when 
heat balances are being prepared. “One,” says 
Professor Dery, ‘ who has not studied in actual 
operation the evolutions of steam in the cylinder 
will perhaps with difficulty believe that the quan- 
tity of heat ceded to the metal during the admis- 
sion can amount to 4.47 times that which repre- 
sents the work during the same period.’ Yet this 
is the figure for Willans engine running at 400 
revolutions per minute, while at 138 it increased to 
9.20. In the sixth test of the Hirn engine it reached 
to 6.6, while in the little Donkin engine the ratio 
never got beyond 3.55 and 2.67 The restitution 
by the walls during expansion varied from 0.80 to 
1.22 in the large engine, 1.90 to 2.50 in the small 
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engine, 1.20 to 1.90 in the intermediate engine. 
The positive loss by the walls from 0.97 to 1.94 in the 
large engine, 1.51 to 1.70 in the small engine, 1.05 
to 2.30 in the intermediate engine. The proportion 
of steam condensed during admission varies from 
25 to 37 per cent. in the large engine, 20 to 23 per 
cent. in the small engine, 32 to 44 per cent. in the 
intermediate engine. The proportion of water re- 
evaporated during expansion varies from 2 to 6 per 
cent. in the large engine, 3 to 4 per cent. in the 
small engine, 8 to 10 per cent. in the intermediate 
engine. No data are available that will in any 
way explain the differences except that during each 
up stroke the air entered the Willans cylinder and 
presumably cooled it. The missing quantity 
reached as much as 37 per cent. in the sixth 
axperiment in the Hirn engine, notwithstanding that 
the steam was superheated ; while in the fifth ex- 
periment, the horse-power, revolutions, and point of 
cut off being the same, and apparently without super- 
heat, it fell to only 25 per cent., from which it 
might be gathered that superheating did a great 
deal more harm than good. 

Professor Heck’s reply is brief:— Professor Dwel- 
shauvers-Dery labours under a _ mistake, and 
attributes views to him which he never advanced. 
All that he holds is that in its combination of small 
size and low speed the engine in the laboratory at 
Liége is not representative of commercial practice ; 
and that deductions from it cannot be directly 
applied to large and fast running engines. He 
maintains, however, that “the same action exists 
in large engines, but their relative magnitude 
is less.” After all it would seem that Professor 
Dwelshauvers-Dery was not so far wrong; and 
Professor Heck, to escape, is driven to the 
assertion that 150 horse-power is very far from 
being a large engine, and that his remarks apply 
to engines of at least 500 horse-power. But seeing 
that, whether the engine tested was 6 horse power 
or 35 horse-power or 136 horse-power, the per- 
centages were about the same, we find no reason 
to assume that engines of intermediate powers, 
such as 250, 350, and 400 horse-power, would not 
also give similar percentages under similar con- 
ditions, nothing changing but the horse-power. 
“ Altogether,” he writes, “the data presented are 
too few and too discordant to give a clear idea of 
the influence which any of the controlling con- 
ditions exert upon cylinder action. These govern- 
ing conditions are—speed in revolutions per minute 
(not piston speed), size (with which the type of 
cylinder design must be included), ratio of cut-off 
or of expansion, and range of pressure and steam 
temperature within the cylinder.’ All this, however, 
does not affect the real difference between the dispu- 
tants. It may be pointed out that the only factor 
about size is the ratio existing between the cylinder 
and piston surface and the power exerted. So far 
as experience goes, this is negligible; the missing 
quantity percentage being just the same in large as 
in small engines, a fact which Professor Heck 
disputes. It has been contended that jackets are 
not so useful in large as in small engines, because 
the condensation taking place in the great body of 
the steam never reaches and wets the walls at all. 
But anything and everything has been said about 
steam jackets, and no man living can say whether 
they are good, bad, or simply indifferent with any 
certainty that he is speaking the truth. The dis- 
pute between such eminent men only serves to 
accentuate the ignorance that exists about the action 
of steam in a cylinder. 

We cannot resist giving the following quotation 
from Professor Dwelshauvers-Dery. He refers to 
a very neat diagram which he has drawn of heat 
exchanges in a cylinder, and says :—’ My diagram 
makes very apparent the relative importance of the 
heat exchanges between the metal and the steam 
comparatively to the heat converted into work. It 
presents this advantage over the entropy diagram, 
which conceals rather than illustrates the real 
phenomena and which is plotted only with great 
difficulty and by graphic calculations impossible to 
control, while our diagram is based on figures 
obtained by arithmetical calculations.” We com- 
mend the passage without comment to those of 
our readers who are enamoured of © 1, 

One interesting feature of Professor Dwel- 
shauvers-Dery’s table deserves to be mentioned. 
We refer to the introduction of the term “ absolute 
horse-power ’’—a factor on the importance of which 
we have repeatedly insisted. The term is scarcely 
ever used, and yet the thing itself should never be 
left out of consideration when we consider the work 
actually being done by steam. That obviously 
includes the overcoming of back pressure, and never 
appears either in the indicator or at the brake. 
We find in the table that the absolute horse-power 





of the Hirn engine was 160.64, when the indicated 
power was only 136.46 In the same way, Mr. 
Donkin’s little engine, indicating 6.26 horse-power. 
the steam was actually doing 11.74 horse-power 
absolute. With so eminent an authority on our 
side, we have hope that the absolute horse-power 
factor will receive in future due recognition. 


INSTITUTE OF METALS. 


Tue annual conference of the Institute of Metals in 
London made a beginning on Tuesday afternoon 
when, headed by Sir Gerard Muntz, the President, 
a large party of members paid a visit to the shipyard at 
Canning Town of the Thames Ironworks and Shipbuilding 
Company, where the Thames Dreadnought, the Thunderer, 
is now nearly ready for ‘launching. The launch was 
originally fixed for Tuesday afternoon, and hence the 
visit arranged by the Institute of Metals. The reason 
for the postponement of the launch is the delay in the 
work on the upper deck of the ship caused by the 
inclement weather, and the Thunderer is now to be 
launched on February 1st. At the present time there 
has been worked into the hull about 9400 tons of material, 
including a good deal of the interior armour, but 
by reason of the delay in delivery from the steel 
makers very little of the outside armour has been put 
in position. The arrangements for the launch are 
now, however, in a forward state. After launching, 
the Thunderer will be towed to Dagenham, on the 
Essex bank of the Thames, to be fitted out. A deep-water 
berth has here been provided aiongside a ferro-concrete 
pier, the design of which presents features of interest, 
and the necessary workshops have been erected. 

It was to be regretted that the time available did not 
permit members of the Institute to visit Dagenham. In 
addition to the Thunderer, the shipyard has now in hand 
the repairs to the ocean-going torpedo boat destroyer 
Nautilus, which was built at Canning Town, but which 
suffered damage to her bows by collision during the 
builders’ trials. At the conclusion of the visit Sir Gerard 
Muntz expressed the thanks of the Institute for the 
facilities afforded, and Mr. Urquhart, who, with Mr. 
Mackrow, received the visitors, responded on behalf of 
the company. 

The business meeting opened in the hall of the Institu- 
tion of Mechanical Engineers, Storey’s-gate, on January 
18th. Sir Gerard Muntz occupied the chair, when, after 
the presentation of the Council’s report and other formal 
business, papers were read. 

The first was the preliminary report by Mr. Guy D. 
Bengough to the Corrosion Committee of the Institute, 
of which we commence to publish the major portion on 
page 66. 

The President, in moving a vote of thanks, said that it 
was proposed to open a subscription list to defray the 
cost of the preliminary stages of the research, estimated 
at £150; and it was announced later in the day that £50 
had been subscribed by the meeting. 

Sir William Tilden said he came to the conclusion that 
while iron in the metallic form no doubt afforded protec- 
tion, yet the oxide of iron arising from rusting, if 
deposited locally, was one of the causes of the corrosion 
in brass tubes he had examined a quarter of a century 
ago. In the case of condenser tubes, he was afraid a 
great deal of the mischief was done when the vessel was 
in port. There were, however, great differences of opinion 
on the subject of corrosion, and it was very necessary 
that the problems involved should be carefully investi- 
gated. He could not suggest any addition to the pro- 
posed research, but he would draw attention to the 
importance of imitating as far as possible in any experi- 
ments which were made the conditions obtaining in 
actual practice. 

Dr. W. Rosenhain expressed the thanks due to Mr. 
Bengough for putting before the Institute in a very precise 
way the results of a very large number of investigations, 
the details of which were not easy of access. Reference 
had been made to the scale of the microstructure as 
affecting corrosion, and certainly there was evidence to 
show that the larger structure metal was the more liable 
to pitting. In that connection he would point out that 
if two pieces of brass were taken and one lightly strained, 
and the second piece more severely strained, a coarser 
structure was given to the latter. It was possible that 
differences in the microstructure of that character might 
arise from unequal treatment of different parts of the 
same tube during the drawing process and produce a 
tendency to corrosion. 

Mr. A. E. Seaton pointed out that in the old days 
when tallow was used in the cylinder there were not 
the same complaints regarding pitting which were heard 
at the present time. It would seem that the evil was 
associated with the introduction of the use of mineral oils. 

Professor Thos. Turner said that the Committee par- 
ticularly invited criticism of the line of investigation 
outlined in the preliminary report. He had been con- 
ducting in his laboratory at Birmingham some experi- 
ments on the green deposit which formed on condenser 
tubes. It had been shown that the deposit was a non- 
conductor and was not part of an electric cell, but at 
the same time that fact did not controvert the view 
held in some quarters that the green deposit might 
play an important part in setting up corrosion. 

Dr. J. T. Dunn said that his experience led him to 
think that pitting was the result of the presence of 
local impurities sometimes introduced in the tube with 
the water. He had been able to prove by direct experi- 
ence that local corrosion of brass could be set up by small 
pieces of rusty iron when iramersed in sea water. He 
hoped in order that definite conclusions might be reached 
in ne research, that the experiments would be dupli- 
cated. 

Mr, Arnold Philip, in the course of a long speech, said 








that his chief objection to the investigation outlined, was 
that the matter had been approached rather from the 
academic than the practical standpoint, and it was a funda- 
mental omission that the experience of manufacturers and 
users had not been drawn upon toa greater extent. The 
possible causes of corrosion were numerous. Impurities 
were a common origin, and a statistical investigation he had 
carried out showed that in one instance 90 per cent. of 
the corrosion was along the bottom of the tube, and was 


'to be attributed to the contact of dissimilar metals. 


The main causes for the evil were, in addition 
to the presence of impurities, hydrochloric acid in 
steam, externally applied electromotive force, mechani- 
cal abrasion by steam and water, the existence of 
air and other gases at bends of tubes, thermo-chemical 
action, mechanical strain, the intrusion of foreign matter 
at the surface of the tubes, the presence of two or more 
phases in the alloy, and the character for speed of the 
cooling water. 

Mr. E. L. Rhead referred to the influence of difference 
in temperature between the inner and outer walls of the 
condenser tubes in increasing the rapidity of corrosion. 
The question of annealing temperatures had an important 
influence on the life of the tube. With regard to the 
microstructure, it was the fact that manufacturers used 
standard photographs of crystals with a view to working 
within specified limits, and thus securing uniformity. He 
had had under examination steel tubes which exhibited 
similar corrosion to that occurring in brass, and it was 
shown that the trouble arose from the use of originally 
porous material. The influence of ferric oxide in pro- 
moting corrosion was very marked when it was in a dry 
condition, 

Mr. Vaughan Hughes emphasised the need for carrying 
out the experiments in a manner which as nearly as 
possible would reproduce actual working conditions. 

Mr. Bengough intimated his intention of replying to the 
discussion in writing. 

The paper by Engineer Rear-Admiral John T. Corner, 
‘Some Practical Experience with the Corrosion of 
Metals,” was then taken. 

At the opening of the afternoon session, the President, 
in reply to a question put by Mr. Heap, said that the 
Corrosion Committee was formed at the suggestion of 
Dr. Carpenter, and Mr. Bengough had been appointed 
the investigator. He was not in a position to state 
exactly what steps the Committee would take. 

Mr. A. E. Seaton, in opening the discussion on Admiral 
Corner’s paper, referred to old instances of corrcsion, 
dating back to the time of Charles II., with ships sheathed 
with lead, which was given up in favour of copper and 
copper fastenings. 

Mr. Arnold Philip said that the strong point made in 
the paper was as to the real protective effect of iron. An 
endeavour was to be made through Admiral Sir Henry 


| Oram to obtain from the Navy records of instances of 


corrosion, and he thought that users generally should be 
approached, and an endeavour made by such means to 
study the history of corrosion. Such information would 
enable the Committee to add to the value of any report 
which might be niade. 








DOCKYARD NOTES. 





THE battleship Formidable (Captain R. A. Allenby), cf 
the Atlantic Fleet, is ordered to leave Dover for Chatham to 
exchange her 12in. guns. 





IT is understood that the three submarines of the C class 
which are to be sent to Hong-Kong will leave England on 
February 10th under convoy of the cruiser Diana. They 
will proceed as far as Malta under their own motive power, 
and from there will be towed to their destination. 





AT the naval oil storage depét, near Turnchapel, the only 
work remaining to be done is tle application of the final coat 
of preservative paint to the last pair of storage tanks, which 
is in hand. 





DREDGING operations are in progress at Devonport tidal 
basin, the ground floor of which is being lowered to ensure a 
depth of 35ft. at low-water spring tides. A wide channel is 
being dredged through the greater part of Mill Lake to enable 
vessels to move safely to and from the new coaling depot. 





THE date for the launching of the Thames Dreadnought, 
Thunderer, has been altered from January 17th to Wednes- 
day, February 1st. The ceremony is to be performed by 
Mrs. Randall Davidson, wife of the Archbishop of Canter- 
bury. His Grace will also be present to assist in the service 
of dedication and blessing which customarily precedes the 
launching of all ocean mammoths. 





Mr. E. H. MITCHELL, who at present holds the post of 
a naval constructor in the Admiralty service, has been ap- 
pointed general manager of Messrs. Cammell, Laird and 
Co.’s shipbuilding yard at Birkenhead, in the place of Mr. 
R. R. Bevis, who has been appointed managing director. 
Mr. Mitchell has been in the service of the Admiralty for the 
past twelve years. He has acted as technical secretary to 
Sir Philip Watts and to the Dreadnought Committee on 
Designs. He was for some years at Elswick Shipyard, super- 
vising the building of battleships there, and at the present 
time is engaged in superintending the building of the battle- 
ship Colossus, one of the latest of the Dreadnought class. 





THE cruiser Highflyer, of the Nore Sub-division of the 
Home Fleet, will have her crew completed to full numbers 
on February 21st, for service as flag-hip on the East Indies 
station, in place of the Hyacinth. She will leave Sheerness 
on February 26th for her station. 





THE Admiralty have decided that for the future 
mechanicians up to a number not exceeding six in any one 
ship may be drafted to battleships and large cruisers in the 
proportion of three mechanicians in lieu of two engine-room 
artificers and one stoker. The trade qualifications of the 
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engine-room artificers so reduced is in all cases to be that of 
“* fitters ’’ or ‘‘ fitters and turners.’’ No ships rated inferior 
to a first-class cruiser are to receive mechanicians until 
further orders. eee ie 

A recently published Admiralty return gives some interest- 
ing figures as to how the Royal Dockyards have advanced 
during the last few years. It deals with the period between 





January Ist, 1906, and September 25th, 1910. During that 
interval there was at Portsmouth Dockyard an increase of | 
1824 men, or approximajely 214 per cent. At Devonport the 
increase was 1762, of 244 per cent. At Chatham it was | 
1790, or 25§ per cent. At Sheerness 476, or 26 per cent. At 
Haulbowline, 101, or 174 per cent. At Pembroke, however, 
there was decrease of 236, or 14 per cent. | 





RUMOUR has it that the Admiralty intends to make great | 
improvements at two, at least, of the home dockyards, and 
that the new Estimates will contain provision for the com- 
mencement of such extensions. At Portsmouth, so we learn 
from a West of England source, the Admiralty proposes to 
proceed with an extension scheme, and that early in the new 
financial year a start will be made in the construction of two 
more immense permanent docks, of sufficient capacity to 
take the largest possible Dreadnought. That a big extension 
of the dockyard 1s contemplated at Whitehall is well known, 
and that it is badly needed all those having the least 
acquaintance with the requirements and accommodation of 
the port are also fully aware. Details of this rumoured 


} 
| 
| 
| 





extension are not to hand. Its commencement will not at 
all come as a surprise. Some improvements are also said to 
be contemplated at Sheerness and on the Medway. 


IN connection with the recent offer of the Royal Aero Club | 
to place two modern biplanes at the disposal of naval officers | 


wishing to train in aviation at the Eastchurch flying grounds, 
the Admiralty have decided to defray the cost of making good 
damage to the machines if the officers selected, not more 
than four in number, will use any experience they gain for 
the good of the service, and will report periodically to the 
Commander-in-Chief at the Nore, for the information of the 
Admiralty, the results obtained. Officers who wish to avail 
themselves of facilities must become members of the Royal 
Aero Club at their own expense. Colonel H. S. Massey, a 
member of that club, will deliver a lecture to naval officers 
shortly, and officers who decide to volunteer for a course, 
which will last about six months and will cost £20, are to 


send their names after the lecture to Vice-Admiral Sir G. | 


Neville, commanding the Third and Fourth Divisions of the 
Home Fleet. The Admiralty may see fit to pay the cost of 
the course for the officers who are selected. 





THE first German Dreadnought of 1911 will be ready by | 


the end of March. This is the Ostfriesland, now being com- 
pleted at Wilhelmshaven. She has a displacement of 20,000 
tons, and will carry a crew of over 1000. 


She was launched | 


in September, 1909, and when finished will have cost between | 


36 and 40 million marks. 





THE new French submarine Charles Brun, which is about 
to enter the service after construction at Toulon, embodies 
certain improvements which are expected to make her a note- 
worthy addition to the French navy. The main novelty 


about the vessel lies in the fact that the same motor serves | 


both on the surface and submerged, by reason of a special 
system by which the heat is stored up and subsequently 
utilised when the vessel is beneath the surface. It is stated 
that an under-water speed greatly superior to that obtained 
on other vessels by means of accumulators can thus be 
assured, and, according to the Matin, trials which have 
already taken place have proved most satisfactory. 

Le Yacht gives the disasters of the French navy during 
1910 as follows :—Torpedo boat 192 sunk near Cannes; the 
Ernest Renan aground at Bizerte, no damage; Chateaurenault 
aground at Cape Spartel; torpedo boat 142 aground at 
Porquerolles—all in February, 1910. In May the submarine 
Pluviose sank at Calais. Towards the end of the year the 
Edgar Quinet was aground for a little while, on account of a 
gale. The only disaster attended with loss of life was the 
sinking of the Pluviose. 





DURING 1910 France appears to have adopted a new 
system of wireless telegraphy. At any rate, all the old very 
high-flying topmasts have now disappeared, and a new 
system, which, to the outward eye, would appear to be the 
ordinary Marconi, has been installed. 


THE particulars given of the King George V., just laid 
down at Portsmouth, vary,.somewhat. So far as our own 
information goes, she will be about 25,000 tons displacement, 
570ft. long, 88#{t. beam, 27?ft. mean draught. Horse-power 
31,000, speed 21 knots. Armament, ten 13.5, with a number 
of 4in. She is not likely to differ from the Orion more than 
the Belierophon differs from the Dreadnought. 





IT is reported that the Australia and New Zealander, now 
being built on the Clyde, are baving some alterations made 
in their plans, with a view to making them better sea hoats. 
As the Indefatigable has proved herself an excellent sea boat, 
the precise reason for these alterations is not clear, though it 
is “‘ officially ’’ stated to be ‘* because the Australian seas 
are rougher than the British seas.’’ 





IT is stated that the construction of the Italian Dante 
Alighieri has been stopped because of alterations in the plans, 
necessitating the addition of cver a thousand tons to her dis- 
placement. It is not stated what the alterations will be, but 
presumably a replacement of the 12in. guns of the design by 
13.5in. is meant. 


DURING the preliminary trials of her turbine engines, the 
Danton broke from her moorings in Brest Harbour and 
grounded on a mud bank. She was got off with consider- 
able difficulty at high tide, and towed to the arsenal to be 
dry-docked. This is her second accident. When she was 
launched on May 24th she failed to take the water and 
stuck half-way down the launching slip, remaining in that 
dangerous position for six weeks, until successfully restarted 
on July 4th, 
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PLAIN MILLING MACHINES. 


THE most prominent engineering phrase of to-day is, 
probably, ‘‘ Reduced Cost of Production with: Increased 
Efficiency,’’ and without doubt the modern miller has been 
an important factor in creating this phrase. To cope with 
the demands to which this machine is subject, the highest 
standard of efficiency is essential to obtain the maximum out- 
put. Messrs. Midgley and Sutcliffe, the makers of the milling 
machine which is illustrated above, have kept this aspect of 
the matter well in view. The column of the machine, which 
has been carefully designed, is of one casting and embodies 
the sleeve for the overhanging arm, back gear brackets, 
bearing for the main spindle, slides up the front to carry the 
knee bracket, and also an oil reservoir round the base to 
capture the cuttings and suds or oil which may be used. 

Stability in the design of the knee bracket is a special 
feature claimed for this machine, the sides being substantially 
webbed. The prominent feature of the table, to which the 
makers Jay special claim, is that the bottom slide is equal in 
length to thetable itself. Messrs. Midgley and Sutcliffe main- 
tain that no other maker of milling machines seems to realise 
the importance of having the bearings for the table of ample 
length. It is pointed out that it is quite a common thing to 
find a short cross slide the width of the knee bracket on 
which a long table will travel, with the result that the table 
is always overhanging with no support whatever. In the 
machine under consideration there is always two-thirds of 
the table on the cross slide, even when the former is extended 
to its full extent of traverse. 

For raising and lowering the table on the column a 
telescopic screw has been adopted ; by this method the need 
for the hole in the floor has been obviated. Ball bearings 
have been arranged on the top of the screw to take the full 
weight of the table. All the traverses are operated by screws 
with hand wheels placed in the most convenient position for 
the operator, and ball thrusts are introduced so as to reduce 
friction toa minimum. A simple trip motion is applied to 
the self-acting traverse of the table, and the latter has tee- 
slots planed out of the solid, and is provided with a sud 
trough to keep the machine clean. 

The spindle is of forged steel with hole bored through its 





full length, the front bearing being conical and adjustable, | 


and the spindle is bored Morse taper. The cutter mandril is 
drawn into the spindle by a long bolt and released by nuts 
pressing against the collar. The driving cones are arranged 
to give a sequence of speeds. All the milling machines made 
by this firm are provided with double back gear, so as to give 
@ proper ratio of speeds between the double and single gears. 
The gears are changed by sliding keys, and give a positive 
drive, and the driving gear bas been designed so as to be in 
every way suitable for high-speed cutting. 

The feed gear gives four changes to each spindle speed, and 
each can be changed whilst the machine is running. The 
makers adopt the sliding key for changing speeds, this being 
operated by lever, and each stop indicates the different feeds. 


The gears arealways in mesh. Messrs. Midgley and Sutcliffe 
have dispensed entirely with the idea of throwing one gear into 
another. They Jay stress on the fact that the latter is an 
operation which very often ends in fatal results to the gears, 
besides causing unnecessary wear and tear. The gear-box is 
either driven by a belt from the end of the spindle, or else, as 
shown in our engraving, by means of a chain drive, a feature 
recently introduced by the makers to give a positive drive 
without necessitating complicating gearing. They specially 
advise the application of this arrangement where heavy cuts 
and output are the main object. The ‘‘ Coventry ’’ standard 
noiseless type of chain is used, with outside guide plates fin. 
pitch by 18in. overall width, and with a breaking load of 
4500 lb.; the pinion wheels being of forged steel. 

Two machines of this type are made. The first is known 
a3 No. 3, and is that illustrated herewith. The overall 
dimensions of the table are 37in. by 10in., the working sur 
face being 32in. by 10in. There is an automatic cross feed 
of 28in., and a to and fro movement of 9in. The table 
rises and falls 18in. The approximate weight of this machine 
is 23cwt. In No. 4 machine the overall dimensions of the 
table are 42in. by 12in., and the working surface 36in. by 
12in. There is an automatic cross feed of 30in., and a to 
and from movement of 9in. The table rises and falls 18in., 
and the approximate weight is 31 cwt. 

We have been supplied by the makers with a copy of an 
independent inspector’s report on their No. 4 plain milling 
machine. From this we gather that the inaccuracy found in 
the taper hole in the end of the spindle was .00025in., the 
accepted inaccuracy of standard practice being .0005in. The 
inaccuracy found in the truth of the cutter arbor was 
.00025in., the standard being .0005in. 

The faces of both the top table and the cross slide were 
found to be well within the allowable limits, the tests being 
made at all four corners. The greatest inaccuracy found was 
.0025in.. this being .0005in. above the standard limit of allow- 
ance. This was on the top table at one corner. All other 
places were within the limits. 





PNEUMATIC STRIPPING APPARATUS FOR 
CARDING ENGINES. 


WHEN the cotton spinner receives the raw cotton, it contains 
a number of impurities, such as broken leaf, seeds, sand, &c. 
The heavier impurities are got rid of in the scutching pro- 
cesses, which are carried out in machinery specially designed 
to prevent the dust getting into the atmosphere. When the 
raw cotton has gone through this process, it passes to the 
carding engine where, by means of wired cards, the cotton 
fibres are arranged in parallel order and the cleansing pro- 
cess previously referred to is completed. A large proportion 
of the foreign material lodges in the card clothing of the 
cylinders and flats, and which have to be periodically 
cleaned. The cleansing process is universally known as 
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stripping,’’ and is accomplished by means of a wire brush 
which is caused to revolve, and is brought in contact with 
the card clothing from which it drags out the matted mixture 
of cotton fibre, fluff, and dirt. The process, although effec- 
tive, does not comply with the requirements of the hygienic 
conditions which are now considered essential in cotton mills 
on account of the amount of dust which is given off, irrespec- 
tive of the wear and tear of the bearings of the machinery 
caused by the introduction of grit. 

Inventors are busy attempting to devise some satisfactory 
appliance to obviate the defects referred to, and Cook and Co., 
Exchange-street, Manchester, are introducing a system which 
does away with the brush altogether. It depends, for its 
successful action, upon a high vacuum, the stripping opera- 
tion being performed by means of nozzles travelling across 
the faces of the cylinders and doffers. The end of the nozzle 
comes within about jgin. of the wire clothing, and the inrush 
of air, brought about by a central air pump, draws into the 
nozzles all the material which is held by the wires. The 








Fig 1—STRIPPING CARDS 


strips, dirt, &c., are carried away through iron piping 14in. 
internal diameter to a suitable receptacle where they are 
collected, no dust being given off in the operation. One 
advantage claimed for this system is that the cards can be 
stripped while working, which results in increased production. 
Another advantage possessed by this apparatus is that it 
enables the mill owner to do away with the locking motions 
for the carding engine doors which are required by the 
Government inspectors, 

The nozzle is a permanent fixture upon each carding 
machine, and is mounted on suitable traversing mechanism, 
the point of the nozzle running along a narrow slot cut in 
the back plate. The doffer nozzle is fixed in a similar cross- 
traversing device working above the doffer comb, but in the 
latter arrangement the whole mechanism is portable, so that 
it can be carried about from machine to machine. For the 
doffer nozzle mechanism the usual grinding brackets are 
used, while special brackets are necessary to receive the 
cylinder nozzle and its mechanism. In both cases the 
mechanism is actuated by a rope pulley driven from a con- 
venient pulley on the card, The central receiver for the 





strips is a large cylindrical receptacle, 10ft. high by 3ft. 6in. 
diameter, made perfectly air-tight, and provided with a suit- 
able door for clearing out the deposited material. It contains 
a cloth filter bag to prevent dust being drawn into the pump 
cylinders. From the receiving chamber a main pipe, 1¢in. 
in diameter, is run round the card-room, and on this at 
suitable intervals branches are provided, to which one end of 
a flexible tube is attached, the other end during stripping 
being connected to the cylinder or doffer nozzle on the card. 

The process of stripping effects a considerable saving in 
labour. We understand that in a- French mill one man 
attends to 96 carding machines. We have had an oppor- 
tunity of inspecting the apparatus at work in Oldham Mill, 

















Fig. 2—STRIPPING A DOFFER 


and can testify to the efficiency and expedition with which 
the operations are carried out. 

Of the illustrations Fig. 1 shows the apparatus in use on 
the card cylinder, and Fig. 2 on the doffer. 








DOUBLE EDGING BENCH. 


A NEW type of double edging bench has recently been 
introduced by A. Ransome and Co., Limited, of Newark-on- 
Trent. It is illustrated in the engravings above, and 
has been specially de igned for edging both sides of slabs, 
deals, &c., up to 6in. thick at a very high rate of speed. 





The general construction of the tool is well seen in the | 


engravings, which show views taken on either sid- of it. One 


of the saws is stationary and the other, which is mounted on | 


a sliding table, can be instantaneously shifted to suit 
different widths of stuff and locked in the required position 


by means of the hand lever and toothed quadrant shown. | 


The saws are packed on both sides, back and front, by 
leather tipped screws, though provision is made for packing 
the front sides with gasket if required. 


The makers point out that the saws can very quickly be 


removed from the machine for sharpening, and that this is 


quite one of the features of the machine, which has through- | 


out been designed with a view to making it speedy and 


| and felt. 
| on shipboard. 


economical in labour, and it is claimed that, though its 
capacity is large, it is extremely easy to work. 

The feed is imparted by means of two large diameter 
rollers, one at the front and one at the back of the saws. 
There are two rates of feed, namely, 85ft. and 185ft. per 
minute, and these can be at once started, stopped, or 
changed by means of a friction clutch controlled by a hand 
lever at the front of the machine. The top rollers are raised 
independently of one another by power and are brought into 
action by the two foot levers to be seen in the engravings. 
By this means pieces of varying thickness can be run through 
the machine without any delay, and the necessity of sorting 
the timber is avoided. The weight of the rollers when 
descending is counteracted by rubber buffers. 

A guard frame is fitted over the saws, and on the top of 
this frame there is a roller, so that any material which may 
have to be re-sawn can be slid back over the machine. With 
each machine are supplied a countershaft complete and six 
rollers, and brackets to be fixed at either end of the bench in 
wooden tables, the latter, however, not being supplied. 

The machine is made in two sizes, Nos. 1 and 2. In both 
cases the depth dealt with is the same, €in. In No. 1 
machine, however, the maximum width between the side 
frames is 26in., and in No. 2 34in. The weight of the 
former machine is 63 cwt. and of the latter 58 cwt. The 
maximum power required is the same for both machines, 
namely, 30 brake horse-power. 





SOME PRACTICAL EXPERIENCE WITH 
CORROSION OF METALS.* 


By Engineer Rear-Admiral JOHN T. CORNER, C.B., 
Engineer of Portsmouth Docky: ard. 


Ir should be pointed out at the outset that in this paper the 
writer purposes to limit himself chiefly to giving instances of 
corrosion which have come under his notice whilst actively engaged 
as a marine engineer, and to detail some of the practical methods 
found to be efficacious in dealing with the same. 

Some of the causes of corrosion of metals on shipboard are so 
obscure, and the origin so difficult to trace, that no satisfactory 
explanation is so far forthcoming. On the other hand, cases have 
occurred in which the causes operating to produce the effects are 
clearly recognised and easily dealt with. 

The writer has had no personal experience of the trouble which 
took place through the corrosion of copper and its alloys in the 
old wooden ships, but that such corrosion did exist is within the 
knowledge of most of those who have studied the record of such 
ships. Cases are mentioned of copper sheathing having become 
corroded in mystericus ways and at unexpected times, and there 
are reports of the heads of the nails having corroded entirely off, 
allowing the sheathing to become detached. 

There were doubtless at times troubles through corrosion in the 
bilge and other copper pipes of the old wooden steamships of war, 
but as arule these appear to have been of minor importance ; 
and in many ships the chief anxiety the engineers had concerning 
the pipes was to keep them in a bright and burnished condition so 
as to pass the captain’s weekly inspection, at which the array of 
copper piping in the bilges was often one of the show sights of the 
ship. 


late Chief 


With the introduction of iron for shipbuilding purposes the 
conditions were different, for it was soon found necessary to 
insulate as well as protect the copper pipes in or near the bilges, 
not, however, for their own welfare so much as for the sake of the 
adjacent plates and angles, which, when not so treated, were 
found to be adversely affected by contact, owing to the galvanic 
action set up between the metal pipes and the iron plating by the 
bilge water. 

There were many instances in which very considerable trouble 
was caused. Among them may be mentioned the case of the 
troopship Megaera, which vessel had to be beached at St. Paul’s 
Island about 1869 to prevent her sinking. It came out in the 
subsequent inquiry that among other defects in this ship there 
was a serious one due to a copper strainer fitted to a bilge suction 
pipe in a remote part of the ship. The action set up by it was 
sufficient to eat right through the plates, and so admit water to 
such an extent that the ship had to be run ashore to save the 
crew. 

As far as can be ascertained, the pipes themselves in iron ships 
were no more affected than those in wooden ships, probably not so 
much ; and it was not until at or about the time of a great change 
in the internal economy of men-of-war that serious and persistent 
trouble through the corrosion of copper pipes began to be manifest 
This change was the introduction of the electric light 


The writer’s first experience of the insidious corrosion of copper 
pipes occurred in a ship which had recently been fitted with an 
electrical installation for working searchlights. During a com- 
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mission of over three years there were, as far as can be remem- 
bered, only two pipes which seriously suffered from corrosion ; 
both were water pipes, and both were eaten right through in 
small holes which had the appearance of having been punched, 
and it is noteworthy that each of these pipes was in the immediate 
vicinity of an electric lead toa anenciiigt—the one forward and 
the other aft. The whole business was after all but a minor affair, 
and consequently very little notice was taken of it ; it was only 
years afterwards, when trying to assign a cause for similar trouble 
in various other ships, that the previous experience was recalled 
to throw light on an obscure question. 

There is no doubt whatever that the time of the introduction of 
the electric light in naval ships synchronised with a considerable 
increase in the corrosion of the copper and metal pipes and fittings, 
and as the parts affected were chiefly water fittings, the increased 
steam pressures which came at or near this period, and which 
might have been suspected as one of the causes, can be now quite 
absolved from any share or part of the trouble. 

Sometimes pipes would found eaten nearly, and in some 
quite, through in a very short period; moreover, the replaced 
parts often became similarly affected even when different brands 
or qualities of copper or brass were used. Sometimes the pipes 
were eaten in holes having sharp, clean-cut edges, as though 
punched ; sometimes parts were pitted and honeycombed over a 
considerable area of surface, while in other examples the metal 
was nibbled out in such a way as almost to suggest the presence of 
rodents or microbes. 

As regards the source of this trouble, some engineers, tor the 
reasons above stated, were inclined to attribute it to electrical 
action due to the leakage from the mains, which was often so 
great as to allow electricity to permeate the whole ship. It must 
be admitted now that some of the earlier electrical installations on 
shipboard were a long way from perfect, inasmuch as leakage in 
some cases was sufficient to turn the ships themselves into storage 
batteries. Others attributed these defects in the copper pipes to 
induced currents set up in different parts of the ship by the 
currents in the electrical mains. But nothing definite could be 
proved, and those then dealing with the electrical plant disclaimed 
all responsibility for the trouble, and, in fact, sometimes express- 
ing the opinion that the currents they used could hurt nothing 
and cause trouble to nobody. 

It was also further suggested that the action might be due to 
mere chemical causes, but here again the responsibility for this 
was disclaimed by those concerned, the corrosion being put down 
by them to mechanical rather than chemical action ; and there 
was certainly some ground for the contention, seeing that cor- 
rosion in pipes generally occurred at or near bends or branches ; 
also very extensive corrosion often occurred on the bronze pro- 
peller blades, especially at the forward side, where there was little 
likelihood of extensive action, electrical or chemical, but abundance 
of the mechanical kind. 

It is very probable thata certain amount of chemical action was 
first induced by galvanic action, and the erosion caused by the 
friction of the water, which washed away the results of the chemi- 
cal action, left the clean surface exposed to further and similar 
action. This explanation, however, would not fully apply to cases 
where clean-cut holes were found in the pipes, condenser tubes, 
&c. These results were probably due to want of homogeneity in 
the composition of the metal, the galvanic and chemical action 
finding out the weakest places. It would also appear that the 
presence of air and moisture together largely influences the extent 
of the corrosion of these metals as of iron, and in a measure he!ps 
to explain the pitting on the forward sides of the propeller blades, 
where the partial vacuum formed by the motion of the screws 
causes air to be drawn from the surrounding sea-water, which assists 
the corrosive action. 

It was also suggested that the corrosion might be due to the use 
of copper of too pure a quality, and in this connection it may be 
noted that some locomotive engineers specify for about 4 per cent. 
of arsenic in the copper fire-box plates as a preventive against 
corrosion ; so there really may have been something in this sug- 
gestion, seeing that pure electrolytic copper was beginning to be 
used at or about the time refefred to. 

But, whatever may have been the causes, the pressing business 
of the day was to discover the cure of the complaint ; the preven- 
tion of the corrosion, which affected most of the water pipes, 
including the condenser tubes, of many ships, was what all aimed 
at. As regards the latter, it is understood there was not much 
general corrosion of the tubes in iron condensers. No doubt there 
have been, as there still are, some instances in which the tubes of 
iron condensers have given considerable trouble through various 
causes, some of which were foul circulating water, defective 
materials, excessive vibration through indirect local pressure, such 
as the direct impinging of the steam or circulating water on the 
tubes, &c., but, as regards the corrosion under consideration, it 
may be stated generally that it is certainly much less in con- 
densers with iron sheils than in those with brass shells. 

One special case of an iron condenser which came under the 
writer's notice was interesting and unique, and may be mentioned 
here: A ship with a cast iron condenser, with circulating water 
outside the tubes, had been running for several years with a set of 
tubes which had given no trouble whatever. The ship unfortu- 
nately got ashore on a sandbank, and, in getting off, stirred up the 
sand so much as to get a large quantity deposited in the condenser 
on the circulating sides. On returning to port for overhaul and 
repairs the tubes were taken out to get rid of the sand. This 
afforded the opportunity for examining and attending to the 
inside of the condenser shells. They were cleaned by being 
chipped and scraped, and finally given a good coating of red-lead 
paint. Shortly after the ship resumed service the condenser 
tubes, which up to then had given no trouble, began to go to such 
an extent that the ship had to be again laid up for the complete 
re-tubing of the condensers. When this was done the red-lead 
paint was all removed, after which no further trouble with the 
tubes was experienced. This result clearly showed that the brass 
tubes were being protected when the iron shells were bare, but. 
when covered with lead paint a corrosive action on the tubes 
manifested itself. 

Another case of the protection afforded by iron may be men- 
tioned: In a certain ship one particular pipe conveying circulating 
water was repeatedly in trouble through corrosion. This pipe 
would be found badly eaten away ata bend. It was taken down, 
patched, and replaced time after time, but the corrosion still went 
on and continued. The chief engineer then resorted to the 
following expedient :—He sweated a lump of copper on the outside 
of the pipe, so as to provide material for a screwed hole, through 
which a large iron bolt, about 14in. diameter, was fitted so that the 
point protruded, and no further trouble was experienced with this 
pipe, the bolt being screwed further in as the point became eaten 
away, and being entirely renewed when necessary. 

These two examples appear to indicate that the presence of 
sufficient bare or unprotected iron in perfect metallic contact with 
the system strongly counteracts the corrosion of the copper or 
brass ; the chemical or electrical or mechanical action, whichever 
it may be, solely or jointly, being entirely expended on the iron. 
It is therefore by the free use of iron and steel that it is considered 
the best protection of the copper or alloy pipes is provided. 

Before resorting, however, to such free use of iron, various other 
means were tried in different ships. One method was to coat the 
insides of the pipes with marine glue, another to use plumbers’ 
solder or tinman’s solder as an internal coating. Special alloys 
containing aluminium were tried. Zinc slabs and blocks were 
used, as also zine bars let in amongst the condenser tubes ; and 
though some of these expedients effected a certain amount of 
good, it is considered that the present practice has more to recom- 
mend it than any of them, and that is the insertion of short iron 
lengths of pipe in runs of water pipes which can be easily removed 
and replaced ; and further, the use of iron or steel doors for brass 
condensers with iron rods and plates in and about the tubes is 
very effective as a protection to the tubes and plates. 





In some warships of late years the condenser barrels are made of 
steel. Of course in this latter case there is the possibility of a 
certain amount of corrosion in the condensers themselves, but as 
this is only to be expected on the waterside, it should not be diffi- 
cult to deal withthe design of the condenser being such as to 
admit of the easy replacement of parts likely to be affected, and 
provision being made for zine protectors as in boilers. 

It is considered more than probable that the reason why iron is 
found on the whole to be more efficient as a protective than zinc, 
is that with the former better metallic contact is assured and 
maintained, and perfect metallic contact is undoubtedly an 
absolute necessity. 


Respecting the corrosion on propeller blades, it is not known 


You will thus see that the whole 80 were 4-2-2 type and 
standard gauge long before 1901. 

I further wish to point out in your article on ‘“‘Gooch’s Express 
Locomotives,” page 649, that the engine constructed in 13 weeks 
in 1846 was thd Great Western—see Figs. 17 and 18, page xxi, 
also page xxiii, and the articles in the Locomotive Magazine. The 
Great Britain, of which I have a photograph, was built in July, 
1847—see THE ENGINEER, May dith, 1892; it was similar to 
Lightning—Fig. 11. The dimensions of Great Western are given in 
the tables on page xxiii ; those on page 649 refer to Great Britain. 

According to Mr. Bird’s articles, the largest coupled wheels on the 
Great Western were on the ten engines shown in Fig. 24, page xxi, 


yn and Co. were the builders in 1855, and on their 





n tried as a protection against 
est for consideration that if easily 
renewable plugs of iron coul put at the ngs of the propeller 
blades where corrosion is likely to occur, they might lead to a 
marked difference in the extent of the pitting, for it may possibly 
be found that so long as there is iron in the immediate vicinity 
sufficient to absorb the corrosive action, the bronze will be entirely 
protected, 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) _ 





GREAT WESTERN RAILWAY LOCOMOTIVES. 


Sir, —Permit me to point out a few inaccuracies in your 
interesting Great Western Railway Supplement of Decem- 
ber 16th, 1910. 

Fig. 11, ‘‘The Lightning, about 1846,” on page vii. of the 
Supplement. This engine is included in the list, on page xxii., 
of the ‘Iron Duke ” class, builtin 1847 ; also in the list of broad- 
gauge 8ft. singles supplied by Mr. Dean (the late locomotive super- 
intendent), and published in your issue of 27th May, 1892. The 
date is given as ‘‘ April, 1847” (see also the Locomotive Magazine, 
Vol. VII., 1902, page 195). 

With regard to the statement on page x: ‘‘ Previously to 1840 
the line had been worked by . . . sixteen, with 9ft. driving 
wheels,” on looking through the articles in the Locomotive Maga- 
zine by Mr. G. F. Bird on ‘‘ The Broad-gauge Locomotives of the 
Great Western Railway,” the only driving-wheel diameters men- 
tioned prior to 1840 are 7ft., 6ft. 6in., 6ft., 8ft., and 10ft. (On 
page xix you express your conviction of the authenticity of that 
gentleman’s drawings. ) 

If you will refer to your issue of 27th May, 1892, you will find a 
copy of Mr. Saunders’ letter to the Board of Trade, dated 9th 
December, 1841. In this he states the driving-wheel diameters 
varied from 5ft. to 7ft., and ‘‘no other design has been used 
except the above.” 

Figs. 8 and 9. ‘‘ Bristol and Exeter tank engine.” These 
engines were built by Rothwell and Co, in 1853-4 (not 1868) to 
the following dimensions :—Driving wheels, 9ft. diameter, with no 
flanges to the tires; bogie wheels, 4ft. diameter (flanged tires) ; 
cylinders, 164in. diameter by 24in. stroke; boiler, 4ft. Odin. 
diameter by 1Uft. 9in. long ; tubes, 180 in number, 1}%in. diameter; 
weight in working order, 42 tons. 

My grandfather entered the service of the Bristol and Exeter 
Railway in 1853. He saw the engines delivered in that and the 
following year, fired on them, and drove them, as illustrated by 
the figures 8 and 9. I also know some other Bristol and Lxeter men 
who worked on them as fitters and drivers about that time and later. 

Zerah Colburn, in ‘‘Locomotive Engineering ” (1871), page 73, 
gives the same date, 1853, diagram similar to Fig. ¥, and the above 
dimensions. He alsosays that Mr. Pearson informed him that he 
had eight still running at that time with the original 9ft. driving 
wheels under them. C. E. Stretton, in his ‘‘ Development of the 
Locomotive,” gives the same date, diagram, and dimensions, as 
also does the Locomotive Magazine, page 146, Vol. III., 1898, which 
in addition says Nos, 39-41 were delivered in 1853 and Nos, 42-46 
in 1854. THE ENGINEER, May 2nd, 1890, also says 1853, appa- 
rently on Mr. Dean’s authority, to judge by the context, and 
practically the same sizes as above. 

They were rebuilt in 1868-70 to the dimensions given on pages 
xi and xiii, and the drawings on pages 373 and 377 of your issue 
of 9th May, 1890, which show them as thus rebuilt. Further, the 
letterpress on page 372 of that issue says the ‘‘ drawings (on peges 
373 and 377) are dated ‘ Bristol, 1867,’” &c. The Locomotive Maga- 
zine, page 146, Vol. III., 1898, says they were reconstructed in 1868- 
70, and gives the dimensions as on pages xi and xiii. Hug/- 
neering, about 1870, reproduced a photograph of one (similar to 
your drawings in 1890) and gave a description, which was corrected 
a week or so afterwards by Mr. Pearson in a letter to the editor. 
The Great Western Railway Magazine, on page 65 of the 1609 
volume, also says they were reconstructed in 1868-70, and gives 
the same sizesas you do on pages xi and xiii. The 9ft. driving 
wheel tires appear to have worn down to 8&ft. 10in. by the date 
of the amalgamation with the Great Western Railway, and after 
the Long Ashton disaster in 1876 they were, as stated on page xiii, 
replaced by a single pair of 8ft. driving wheels, with flanged tires ; 
the trailing bogie removed, asingle pairof 4ft. 6in. wheels substi- 
tuted, and a tenderadded. They then ran as 4-2-2 type engines 
till broken up, not 4-4-2, as stated on page xiii—see also the Loco- 
motive Magazine, Vol. 111., page 146, and Stretton’s ‘‘ Locomotive 
Development.” 

The Railay Magazine, page 157 of Vol. I. (I think), shows 
them as first built, and I have photographs of Nos, 42 and 44 
a them in a practically similar condition to your Figs. 8 
and 9. 

The issue of Kngineering referred to, about 1870, shows them as 
rebuilt by the Bristol and Exeter Railway Company in 1868-70. 
{ have a photograph of No. 40, which is similar, as are also the 
drawings in your issue of May 9th, 1890. 

The woodcut on page 358 of your issue of May 2nd, 1890, shows 
one of the four taken over by the Great Western Railway (B. and 
E. Nos 39-42, G.W. Nos. 2001-4), as first altered by them, viz., cab 
removed, Great Western number plate added (2002), and the sub- 
stitution of Mr. Armstrong’s type of chimney (taper, with copper 
cap), in place of the old straight type with swelled-out cap, I also 
have a photograph of this type. 

No. 2001, as finally rebuilt, with 8ft. wheels and tender, is 
shown on page 160 of the Ratlway Magazine above; I have a 
similar photograph. 

Copies of the above photographsy Nos. 42 and 44, 40, 2002, 
and 2001, can be obtained from the Locomotive Publishing 
Company, Limited, of Amen-corner, E.C. 

The engine shown in Fig. 13, on page xii, was built as a 
narrow gauge 4-2-2 type in 1894. The original broad gauge 2-2-2 
engines of 1891 were narrowed in 1892 and converted to 4-2-2 
engines in 1893 or 1894. 

As stated on pages xiii and xxiv, in 1891, eight were built broad 
gauge convertible 2-2-2 type, similar to Fig. 30, page xxi, and THE 
ENGINEER, pave 365, October 28th, 1892. These were followed 
in the same year by two more (standard gauge), making 10 engines. 
The first eight were converted to standard gauge in 1892. 
Another 20 followed in 1892, standard gauge, as illustrated by the 
wood engraving of No. 3020 in your issue of 28th October, 1892. 

These 30 engines were fitted with a four-wheeled leading bogie 
in 1894, and 19in. diameter cylinders substituted for the original 
20in. diameter—-see Moore’s Monthly Mayazine( Locomotive Magazine), 
Vol. I., 1896, page 37. They then became similar to the diagram 
of Achilles, No. 3031—Fig. 13, which diagram wasalso, with a shorter 
smoke-box, published in THE ENGINEER of November 2nd, 1894. 
Fifty engines of the Achilles class, 4-2-2 type, were built in the 

ears 1894, 1895, 1897, 1898 and 1899—see the Locomotive Magazine, 

ol. IV., page 4, on Mr. Dean’s authority. 





and they were 7ft. diameter, not 7ft. 6in. as stated on page 649. 
R. Qe h 


drawing they are marked 7ft. diameter. 

I may add that I saw both the Lord of the Isles and the North 
Star at Earl's Court in the Exhibition referred to. 

I must apologise for the inordinate length of this letter, which 
will, I hope, convince you sufficiently of the accuracy of my 
corrections. W. B. 

Rath, Jauuary 12th, 1911. 





ECONOMISERS. 


Srr,—Your correspondent Charles Erith asks for further 
explanations and details of the papers of Herr Kaufhold and 
Herr Schulz upon ‘‘The Utility of Economisers.” The papers are 
too long to translate fully in the pages of THE ENGINEER. ving 
Herr Schulz to supply, if he chooses, explanations upon any points 
relating to his own design, I, as writer of the article, may give 
some figures which may help towards the further understanding 
of the subject. Mr. Erith asks for the translation of the figures 
from metric into British measures. It weuld occupy too 
much space and time to give them all, but, ggg | minute 
fractions, we may take 1 sq. m. = 10} sq. ft. ; Lkg. = 2}1b.; for 
evaporation, &c., 1 kg. per sq. m. = .205ib. per sq. ft., so that a 
‘*20-facher Verdamfung” means an evaporation of ‘‘4.1 1b. per 
sq. ft.” The heat transmission coefficient K quoted in the article 
has the same ratio; its value in British units = .205 its 
numerical expression in metric units. Temperature degrees 
Centigrade are converted to Fahrenheit degrees by multiplying 
by 1.8 and adding 32. One Kalorie, or metric unit of heat = 3.968 
or just under 4 Brit H. Units. The metric “ heat of combustion” 


> of the British ‘“‘ heat of combustion” of the 


ofatudis | = 
i.8 g 


same fuel, because the one is expressed in Kg. Cent. heat-units 
per kg. and the other in lb.-Fah. heat-units per lb., so that all but 
the temperature-degree ratio cancels out of the expression, Thus 
a coai of 12,000 heat-value in British measure has = x 12,000 = 
6667 value in metric measure. Thus ‘‘the temperature rose to 
74 deg. Cent. and 22,500 heat-units were absorbed ” means ‘* rose 
133 deg. Fah, and 90,000 Brit. H. Units.” The 2400 Cent. heat- 
3.968 2400 = 
10.76 

x 2400 = 886 Brit. H. Units per sq. ft. and the 4000 Cent. H.U, 
per sq. m. means 1476 Brit. H. Units per sq. ft. As for W.G. 
draft measurement, of course, lin. W.G. is 25.4 mm. W.G.; and 
the official record of the W.G. difference in front and beyond the 
Schulz economiser of 291 sq. m, = 3120 sq. ft. heating surface, 
which is diagrammed in Fig. 4 of my article, states this W.G. 
difference to be 1.2 mm. = .047in. only. This record gives the 
steam temperature 170 deg. Cent. = 306 deg. Fah., which is only 
27 deg. Fah. above the mean teraperature to which the economiser 
heated the water. 

Mr. Erith seems to have fallen into some confusion regarding 
this diagram. ‘The heating surface was not 48 sq. m., but 3120 
sq. ft.; and although the CO, was low, the entrance flue gas was 
only, at mean temperature, 466 deg. Fah., only 160 deg. Fah. 
hotter than the steam itself. Why should it be supposed that the 
half load in Fig. 5 favours the economiser in showing high heating 
duty? Actually the conditions of this test were unfavourable. 
Again, why should an advantage of 9 per cent. in favour of 
contrary flow be considered a ‘‘trifling” one! The ‘special 
processes” for cleaning out internal scale are no secret; they 
consist in washing out with a suitable solution and the economiser 
shunted. when the scale is not hard ; and when itis bard, in detach- 
ing the steel tubes and heating them over a suitable fire. This pro- 
cess, it is claimed, leaves the steel tubes uninjured in strength and 
in surface, but it is impossible with cast sron tubes. It is an easy 
means with the Schulz design, because this is built up in inter- 
changeable sections, each of which can be removed in less than an 
hour’s time without disturbing any other section. Mr. Erith 
refers to boring out the scale from the Schulz tubes. No boring 
out the scale is needed in this design, and no scrapers are needed 
for the outside of the tubes, because there is no ‘‘ sweating.” 
The absence of sweating isa proved fact, although the full explana- 
tion of this fact has not yet come to light. 

Mr. Erith asks how many Schulz economisers are in use, I have 
not complete information on this point, but there lies before me a 
list of between thirty and forty plants installed and at work serving 
an aggregate boiler heating surface of 200,000 sq. ft. Mr. 
Erith suggests that the coals in Germany may be less sooty 
than ours are ; but my own and otherengineers’ experience is that 
they are certainly very much dirtier and sootier. Mr. Schulz’s 
reports cover every kind of German coal down to the dirtiest. 

Mr. Erith hits the nail on the head when he says that economiser 
efficiency depends greatly on the arrangement; but it is not so 
much the placing or position of the tubes as the arrangement of 
the water flow through them and of the gases over them. 

January 17th. THE WRITER OF THE ARTICLE, 


units absorbed per hour per sq. m. means 369 





AUTOMATIC SIGNALLING. 


Sir,—Mr. Dammond, in the letter in your last issue, states that 
a fallacy prevails in this country as to the growth of automatic 
signalling in the United States being due to the presence there of 
long railway lines through country only sparsely populated, and 
that this error is contained in ‘‘ what is, perhaps, the best work on 
automatic signalling in the English language.” 

As certain remarks in my ‘“ Power Railway Signalling” might 
be construed as conveying the above impression, I assume that 
Mr. Dammond had that book in view when he made the complaint. 
I would, therefore, like an opportunity to make an explanation, 
but would first thank Mr. Dammond for what he has said as to the 
book itself, and for the complimentary way in which he refers to 
me as its author. 

The ground for the complaint, so far as I am concerned, lies in 
the following paragraph which opens a chapter entitled ‘‘ Auto- 
matic Signalling : Its Purpose ” :—‘‘ Automatic signalling has found 
congenial ground in America. The lines there were built to create 
traffic, and it was not until after they had been built and in use 
for some time that the need arose for their protection. Such 
protection as is given here or on the Continent was out of the 
question in America. The stations were many miles apart, and 
one of the troubles was to get more trains over the line, and, 
therefore, to provide some signalling in between. the stations. 
But the fixing of a signal-box, signals, &c., and the stationing of a 
man, or men, was not to be thought of, not only on account of the 
cost, but because no men would accept the position of a signalman 
at a post outside civilisation. . . . A method, therefore, 
whereby trains signalled themselves appealed to American railroad 
officers,” 

The above is all written in the past tense, and refers to the 
origin of automatic signalling in America, and does not say that it 
is only used on lines with few trains, nor that it is unsuitable for 
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railways with dense traffic. The order of evolution of the signal- 
ling on these latter lines is as Mr. Dammond says. First, the 
railways were built without signals. Then, when the traffic had 
rown, came block signals—but only at stations and not between 

them I submit—and, finally, as was done outside Jersey City as 
long ago as 1893, the replacement of manually-operated block signals 
by automatic. 

| trust, therefore, that Mr. Dammond will now acquit me of the 
charge of assisting in the dissemination of the idea—an erroneous 
one—that automatic signals in America are primarily intended 
and are only suitable for lines with light traffic. 

London, January 17th. H. Raynar WILSON, 


GERMAN SUPREMACY ? 

Sik, —I think it is about time that something should be said— 
some truths told to refute the statements we so constantly hear 
akin to those of Dr. Nicolson in your last impression regarding the 
superiority of Germans over Englishmen in science and the arts. 
A brief examination of historical facts will show that few nations 
have done so little or taken so small a part in the wonderful 
work of the last hundred years. But let me begin near the 
beginning. 

in metallurgy and mining. The blast furnace is an English 
invention. Cort, an Englishman, invented the puddling furnace, 
the shingleing hammer, and the rolling mill; Neilson invented 
the hot blast and the pipe stove ; Cowper invented the regenera- 
tive brick stove ; Huntsman gave Sheffield crucible steel ; Watt 
suggested the steam hammer, but to Nasmyth, a Scotchman, 
the world is indebted for it ; Bessemer, an Anglo-Frenchman, gave 
us cheap steel. The forging press was invented almost simul- 
taneously by Haswell, a Scotchman, locomotive superintendent of 
the Austrian Stadtsbahn, and Arbel, a Frenchman. Its further 
development was carried out by Piedboeuf, a Frenchman. The 
hydraulic press was invented by Bramah, an Englishman. 
Hydraulic machinery, as we know it to-day, by Armstrong, a New- 
castle solicitor. Against all these wonder-working inventions 
Germany has to set only the Siemens regenerative furnace. 

The steam engine is indisputably English, or shall I say Scotch ? 
for Watt was a Scotchman. Mines were tirst unwatered on a large 
scale by Newcomen. The celebrated Cornish engine was first 
made, I believe, by Harvey, at Hayle, in Cornwall. The Cornish 
boiler tells by its name where it came from, In pumping engines 
Germany has never taken the initiative. 

The first iron ship was built in England. Steam navigation is 
the result of English brains, energy, and money. England pro- 
duced the first Atlantic liner. 

The marine engine is purely British in its origin. That steam 
navigation is, goes without saying. The compound, triple, and 
quadruple marine engines are English, so is the surface condenser. 
The torpedo boat is Yarrow’s, followed hard by Thornycroft. 

The turbine in all essentials is the work of De Laval, a French- 
man ; Parsons, an Irishman; and Curtis, an American. These 
men are the pioneers in turbine work. 

The gas engine was invented by Lenoir—a Frenchman—but it 
remained little more than a toy until Crossley—an Englishman— 
touk it up, and, by using the Beau de Rochas—a Frenchman—four 
cycle, made it an enormous success. The oil engine is a purely 
British product. Cockerill’s, of Liege, made the first large engine 
worked with blast furnace gas. 

Turning now to matters more closely concerning social life. Rail- 
ways are an English invention; so is the locomotive. The con- 
tinuous brake is the invention of Westinghouse—an American—and 
the vacuum brake, as it now is, is a purely English invention, 
the result of the labours of several inventors. The modern motor 
car owes next to nothing to Germany. It is the product of French 
and English brains. Again, turning to the great textile trade, 
the carding engine is an English invention: the mule was in- 
vented by Richard Roberts, of Manchester, the power loom by 
Cartwright, an English clergyman ; the Jacquard pattern loom by 
a Frenchman, about 1800. The stocking frame and the lace loom 
were both invented by Englishmen; the sewing machine is 
English, perfected in America; the typewriter is an American 
invention; the centrifugal pump was invented by Appold, an 
Englishman. 

In agricultural machinery, the portable engine and thrashing 
machine were invented by Clayton; the traction engine by 
Aveling, of Rochester ; Smith, of Coven ; Fowler, of Leeds. Steam 
ploughing was invented by Fowler; various others tried to im- 
prove on his system, but it literally holds the field now. The first 
reaping machine was a Scotch invention. It was then taken up 
by Wood in the United States. Burgess and Key, Englishmen, 
made the first successful machine used in this country. The self- 
binder is mainly the result of the labours of Hornsby, of 
Grantham. 

The electric telegraph originated with Ronald, but Wheatstone’s 
was the first practical system ever put in use. Wireless tele- 
graphy must be assumed to be the invention of Marconi, an 
Italian, until a legal decision says that it is not. The incandescent 
lamp was invented by Edison and Swan, as far as practical success 
is concerned. The telephone was an Anglo-American invention. 
The phonograph is Edison’s. The first submarine cable was laid 
between England and France by Crampton. The Atlantic cable 
is purely British. Thomson gave the world the mirror galvano- 
meter. The dynamo is a French invention. Holmes, an English- 
man, invented the arc light, and used it with a magneto in the 
North Foreland lighthouse. The list might, of course, be widely 
extended. 

I would like to have Dr. Nicolson’s replies to the following 
questions :— What has Germany to set against these things? What 
would be the present condition of the world if the English- 
speaking nations were not what they have been, and are, and it 
had depended on Germany for progress? Did we do all that we 
have done because we live in islands, or because we are English, 
Scotch, and Irishmen? Lastly, what part have theory and mathe- 
matics played in the invention of, say, the puddling furnace and 
the rolling mill, the spinning frame and the power loom ? 

Germany has for some years been trying to make up for lost 
time—trying to push further the roads we have opened up. But 
the Teutonic mind is not inventive ; it works on different lines. 
It lacks spontaneity, and for this reason it will always move behind 
Great Britain and other English-speaking nations. I am proud to 
sign myself 


January 16th. ONE OF THE OLD GvarD. 





ECONOMY OF SUPERHEAT, 


Sir,—Small space is needed for my reply to Mr. Vernon 
Smith’s uncourteous letter in your last impression. He speaks 
vaguely about economy being due to extra heat, and very 
decidedly that it is not at all due to extra volume. 

Now, it is a fundamental proposition that by heating a substance 
we change its volume or its pressure, or both. This lies at the 
basis of all thermodynamics. 

The steam engine depends for its action first, last, and always 
on changes of volume in the working substance. Superheating 
causes a change in the volume of the working substance. Why 
are we to ignore this change and say that it has nothing to do with 
the augmented economy of the superheated as compared with the 
non-superheated engine? Your correspondent rambles on and 
repeats over and over in that itis the extra heat that is the 
source of economy. Well, so it is ultimately, and I have never 
said that it was not. What I do sayis thatthe extra heat operates 
by increasing the volume of the working substance, and that as a 
consequence this increase in the volume of the steam is the reason 
why superheating is economical. Your correspondent does not tell 
us how superheating does work in any other way ; no doubt because 
he cannot. 

Of course, it is taken as understood that the prevention of con- 





being germane to it. 
January 12th, 


densation is a factor excluded from the present controversy — 





Sir,—I have two boilers at work supplying steam to the same 
engine at from 110 lb, to 115 1b, pressure. One of these boilers 
gives 245 cubic feet of steam per pound of coal burned. The 
other boiler gives 31.5 lb. of steam per pound of coal. I hold that 
the latter boiler is more economical than the former by two- 
sevenths, because of the greater volume of steam that it supplies 
to the engine. E 

Will Mr. Vernon Smith dispute this ? 
increase in volume is obtained. 

January 16th. 


I shall not say how the 
SreaM User. 


A PROBLEM. 





Sir,—I recently was called upon to solve the problem put for- 
ward by “‘ E. P. C.” in your last issue in connection with my busi- 
ness, My solution of it was as follows :— | 

Referring to Fig. 1, let A B F represent a semicircle with centre | 
O and radius = R, length of tether 2x, angle BAC=@}| 


(radians), Then A E = «, and the angle AO E = 5 — 6, 


The problem now is to determine the distance 27 in terms of R, | 
so that the figure A D B C = } area of the circle. 








Now, 
Area of sector A BC 
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Now, } area of circle = (1) + (4 
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Let y = 4 sin2@ — @cos 2 6 — .7854 and plot a curve connect- 
ing yand @ Asitis obvious that @ cannot be less than 7 com- 


27 — pr40 
the curve at 0 = — a (54°), 
mence the curve a’ m7 ) 


It will be found that y = O when @ = om ® (54° 36’). 
Now, 22 = 2 Ros 54° 36’ = 1.1585 R, and as the radius of a 
circle to enclose an area of one acre = 39.251 yards, the length of 
the tether will be 39.251 x 1.1685 = 45.47 yards. 
H. F. WILKINSON, 


London, January 14th. Assoc. M. Inst. C.E. 


Sir,—In reply to the letter of your correspondent ‘‘E. P. C.’ 
in the issue of the 13th inst., the length of the tether may be 


found as follows :— 

Area of ci‘cle in which the sheep in enclosed = 1 acre 
= 43,560 square feet. 

Now the area of a circle whose radius is known equals 
mw Re, 

Area 


T 
3.1415926 
Calling the radius just found R and the length of the tether R, 
then it will be found that R, = R +2, 


. Radius = 


= 117.752ft. 


2a 
Ry = 117.752 + 17.52 
6.283185 
= 136.4928ft., which equals length of tether. 


Frinton-on-Sea, January 14th. H. E. G. 





Str,—If R denote the radius of the circle and / the length of the 
tether, the mathematical expression for the area over which the 
sheep can feed is 

A = (¥ — sin@ — (mr — 6) cos@) R? 


— # Z 
h ein = ee 
where sin 5 ox 
If the feeding area A is half the area of the circle r R? we have 
7 


sin@ + (x — @)cos@= 


| will help him to know what those limitations are. 





> 
~ 


the solution of which is approximately @ = 70° - 48’, which leads to 
(= 1.159 R. 

If the circle includes 1 acre, or 4840 square yards, R = 39.2 
yards nearly and / = 45.4 yards nearly. 

January 17th. F. B. 





Srr, —Your issue of to-day contains a problem set by ‘* E. P. C.” 
as a Christmas amusement to your mathematical readers. 
Referring to the enclosed diagram, the problem, expressed geo- 
metrically, is to divide the area of a circle of radius r into exact 
halves by a circular arc of radius R centred in the circumference of 
the complete circle. 











Using the angle marked @ as an auxiliary, the solution is as 
follows :— . 


27 
and w = 46 — 2sin 20 + sin?@‘(w — 28). 

This equation is a ‘‘ transcendental ;” that is, it cannot be solved 
directly for 6. Solving it by ‘‘trial and error,” I used six trials, 
namely, @ = 36°, 30°, 35° 34’, 35° 30’, 35° 20’, and 35° 24’. The last 
two values gave upon # the errors + .0036 and —.0004; and the 


1.1587. 
S. H. R. 


-sin 8 = 


true solution is @ = 35° 24’ 13” ; and therefor: ae 
; 


London, January 13th. 





THE REFORMATION OF BOILER ENGINEERING. 


Sir,—I have read with interest Dr. Nicolson’s letter on this 
subject, and also your two valuable leaders. must con- 
gratulate you thoroughly upon the position you take up with 
regard to the use of mathematics Iam looking forward to Dr. 
Nicolson’s reply, and only hope that he will give full details of 
tests taken on his experimental boiler. If he has arrived at betier 
results with his boiler designed, as I understand, entirely from 
mathematical calculations than are at present possible with exist- 
ing types, I shall be greatly surprised. All engineers, I feel sure, 
will accord Dr. Nicolson credit for the really valuable research 
work that he has done in the cause of engineering. At the same 
time practical experience teaches that the engineer who has 
tomake his living by manufacturing cannot rely entirely upon 
the formulz given him by his more scientific brother, but he can 
use them asa tool that has its limitations His practical training 
It is a common 
thing to find that men whohave obtained high honours at scientific 
institutes and colleges become obsessed with the idea that 
mathematics will do everything, and most ridiculous suggestions 
are made by those who would be expected to know better. 

I trust that your valued-periodical will long continue to act as a 
corrective to those earnest but misguided people who place too 
much reliance upon mathematical calculations, and to encourage 
those at the opposite end of the scale to use them more, who at 
present are inclined to ignore their value. These latter waste 
much time and more money, which an intelligent appreciation of 
the thoughtful use of mathematical investigations would prevent. 

Perhaps the boiler illustrated on page 51 of this week’s ENGINEER 
will give a higher efficiency from one point of view; but how 
about reliability when at work, cost of upkeep, and a host of 
similar considerations? These naturally always have to be taken 
into account in boiler design or that of any other engineering 
appliance. 

I am sure it will be interesting to your readers if Dr. Nicolson 
will say whether his boiler, after being built to the designs he 
supplied, required any adjustments on being put to work. If so, 
surely these should be put to the credit of ‘* trial and error.” 

January 14th. AN INTERESTED A.M.I, Meco E 





FEED-WATER HEATING. 


Str,—There appears to be a great deal of the usual German in- 
flation about the Schultz economiser described in your last im- 
pression. 

In what way is it better than the Green’s economiser, thousands 
of which are in use, and which will put the water into a boiler 
at 280 deg. or higher—indeed, in some cases at a higher tempera- 
ture than the boiler steam? All through Lancashire the econo- 
miser is as invariably a part of the plant as the boilers themselves, 

Bolton, January 2nd. STEAM USER. 





GERMAN PATENTS AND STUMPF ENGINE. 


Sir,—Early in 1898 I designed a special form of single-acting 
engine for use with highly superheated steam, in which 1 combined 
a poppet valve for admission with a ring of holes uncovered by the 
piston at the end of the stroke for exhaust. This was duly pro- 
tected by British Patent No. 17,615, 1899. The Stumpf engine 
being this single-acting engine doubled still retains my points of 
lift admission combined with terminal exhaust. 


Manchester, January 16th. D. H. Srmpson. 





IRRIGATION IN SPAIN. 


S1r,—I understand there are very considerable areas of land in 
Spain where irrigation is in vogue ; in fact, one writer gives as 
much as nearly three million acres. I should esteem it a favour 
if either you or some of your readers could kindly give me a few 
particulars of such works. 1 should also be glad of the exact 
position of some of these works, with the distance from the nearest 
railway station, as I wish to visit some of them ; and any informa- 
tion in connection with this matter will be greatly esteemed. 

January 17th. Tr. W. Th. 





THE NEW ALLOY “ ATHERIUM.” 


Str,—I notice that in your note on the above alloy on page 50 
of January 13th issue, you state that a piece of the metal tested 
by me showed an elastic limit of 33,7121b. per square inch. May 
I, however, point out that in this instance the elastic limit was not 
determined ; it was the yield point—taken in the ordinary way 
by means of a pair of dividers—that gave the result of 33,712 1b. 
per square inch. As these two terms, representing distinct 
periods in the history of a test, are so frequently misused, per- 
haps you may think fit to print this correction in your next 
issue. R. H. Harry STANGER. 

London, January 19th. 

[The information was supplied by the proprietors of the alloy, 
—KEd. TE E.] 








76 


THE ENGINEER 


Jan. 20, 1911 


nn, 











| ing tower, and combining these with the running costs, it | 


MOST ECONOMICAL VACUUM FOR TURBINES. | 





A COMPREHENSIVE paper on ‘‘ Steam Condensing Plant ’’ 
was read before the Manchester Association of Engineers on 
Saturday, January 14th, last by Mr. W. A. Dexter. In the 
course of his paper the author compared the advantages of 
various types of plant and their adaptability for varying con- | 
ditions of service. He also gave an indication of the most | 
suitable vacuum for steam turbines with various tempera- 
tures of cooling water. In arranging the details of a turbine | 
installation Mr. Dexter said the question of the most 
economical working vacuum is one which should receive due 
consideration, and investigation would show the futility of 
aiming at too high a vacuum, especially when artificial cool- 
ing was necessary. He took as an instance the case of a 
high-pressure steam turbine of 1500 kilowatt capacity work- 
ing at full load for, say, 52 hours per week and 48 weeks per 
annum, or 2496 hours per year. He assumed the cost of 
coal delivered at the works at 10s. per ton, and that 8 lb. of 


was shown that the advantage lies with the surface, plant 
throughout the range of temperatures 65 deg. Fah. to 80 deg. 
Fah. on account of the low running costs. The elevated jet 
plant comes out somewhat better than the low-level jet with 
natural water supply, but works out higher when the water 
is artificially cooled. 

The reading of the paper was followed by considerable dis- 
cussion, in which Messrs. Roy, Storey, Rainey, A. Saxon, 
and Ingham took part.. 


THE INSTITUTION OF CIVIL ENGINEERS. 


RECONSTRUCTING ARPLEY BRIDGE, WARRINGTON, 
At the ordinary meeting on Tuesday, 10th January, Mr. Alexander 
Siemens, president, in the chair, the papers read were ‘ The 
Strengthening of the Roof of New-street Station, Birmingham,” 
and ‘*The Reconstruction and Widening of Arpley Bridge, 
Warrington,” by Wm. Dawson, M. Inst.C.E. The following are 
abstracts of these papers :— 

The roof of New-street Station, erected in 1852-3, is the proto. 


| type of the one formerly existing over Charing-cross Station, and 





KEYWAY CUTTING TOOL. 





' 

A NEW form of patented keyway cutting tool is illustrated | 
in the accompanying engraving, where it is shown cutting | 
the keyway in the boss of a belt pulley. The tool consists | 
of a hollow bar A through which there projects a cutter B— ' 




























































































| is of the bowstring ag | 
| to the results of the Boa: 
| of one of the tie rods of Charing-cross roof, it was deemed 


pe, of 212ft. span. Having regard 
of Trade inquiry into the failure 


advisable, as a precautionary measure, to fix auxiliary tie 
bars to the principals, especially as they were of somewhat 
lighter construction than accorded with modern practice, 
The tensile stress in the main tie rod due to dead load, painters 
scaffolding, and a horizontal wind-pressure of 401b. per square 
foot, was 6.93 tons per square inch, whilst the corresponding stress 
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COMPARATIVE COSTS OF WORKING TURBINES WITH DIFFERENT TEMPERATURES OF COOLING WATER 


steam could be evaporated per pound of coal consumed. 
The results are shown in the accompanying diagrams, Figs. 
1, 2, 3, 4 and 5, in which the total cost of coal for the above 
output, with the turbine running non-condensing, would be, 
say, £3600 with a steam consumption at about 34 lb. per 
kilowatt. 

In the diagrams curves A represent the saving in steam 
consumption and cost of coal on the turbine itself by running 
condensing as against non-condensing. At 28%in. vacuum 
the saving may be taken as 50 per cent., which is equal to 
£1800 per annum. From 27in. to 28in. vacuum there is 
about 64 per cent. decrease in the steam consumption at full 
load, and from 28in. to 29in. a decrease of about 8 per cent. 
Curves B, which are superimposed on curves A, show the 
extra gain due to the interest and depreciation saved on 
capital cost of the boiler-house equipment over that required 
with the turbine workingat 27in. vacuum. Curves C repre- 
sent the cost of the power absorbed in operating the con- 
denser pumps, and this is based on a works’ costof Ogd. per 
unit generated. Curves D represent interest and deprecia- 
tion on the value of the condensing plant reckoned at 10 
percent. on the condensing plant and 124 per cent. on cool- 
ing towers. These latter values are superimposed on curves 
C, so that the ordinates to curves D represent the total 
annual costs of operating the condensing plant plus interest 
and depreciation on them. Now, by deducting the values as 
shown by C + D from curves B, curves E are obtained, and 
these give the net saving by running condensing at the 
various degrees of vacuum. In diagram, Fig. 1, which is 
based on a circulating water temperature of 60 deg. Fah., the 
highest point on curve E, or the point of maximum efficiency 
is with a vacuum of 28.6in. In the diagram for water at 
65 deg. Fah.—Fig. 2—the maximum efficiency is at 28.45in. 
vacuum. With water at a temperature of 70 deg. Fah.— 
Fig. 3—28.2in. vacuum give the maximum efficiency, and 
with water at 75 deg. Fah.—Fig. 4—27.6im. vacuum is found 
to be the best, while with water at 80 deg. Fah.,as in Fig. 5, 
the best vacuum is found to be as low as 27.2in. It is 
assumed that for water temperatures of 75 deg. Fah. to 
80 deg. Fah. a spray cooling pond or tower is used. In the 
steam consumption curve the author has made allowance for 
the loss of heat in the feed water as the vacuum rises above 
27in. Curves E and E' are similar curves based on coal at 
8s. and 12s. per ton respectively. Although these diagrams 
must not be taken as a definite indication of the best vacuum 
for water temperatures, on account of the varying conditions 
of coal cost, load factor, &c., they show that it is possible 
even with turbines to aim at too high a vacuum at the 
higher cooling water temperatures. 

A section of the paper was devoted to a comparison of 
initial and running costs of different types of condensing 
plants, namely, surface, elevated and low-level jet types 
suitable for a 1500 kilowatt high-pressure, or, say, a 750 
kilowatt low-pressure steam turbine. As regards actual cost, 
the author showed that the low-level jet plant was much the | 
cheaper, with the elevated jet plant next in order of cheap- 
ness, and the surface plant most expensive. In order correctly 
to compare the merits of the three types the author 
pointed out that it was necessary to consider the annual | 
charges on the capital cost of the plant, and, taking 10 per 
cent. for the condensing plant and 124 per cent. for the cool- 


see sectional end view. This cutter is provided with a | 
horizontal recess in which there engages an excentric pin E | 
carried at the end of a shaft C, which passes down the centre 
of the tube A from one end to the cutter. The shaft C is | 
held in place by a gland F screwed into the end of the tube | 
and bearing against a spring G, which rests on a shoulder 
formed on the shaft. By means of a handle applied to the 
square end of the shaft C the cutter can be fed into or with- 
drawn from the work. 

In order to eliminate spring, the bar A is made to bear at 
the outer end against the opposite side of the hole to the | 
cutter ; and to permit the cuttings to escape the bar is cut | 
away slightly on the side next the keyway. The cutter is 
double-edged and is backed off by hollowing the bottom face. | 
In working with the tool it may be fixed in the head of either 
a slotting, key-seating or shaping machine. The article | 
operated upon would in the first two instances be secured to 
the table of the machine, while in a shaping machine it | 
would be fixed to an angle plate with a hole in it to allow for 
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| the lines or platforms below. 


in the arched rib was 3.07 tons per square inch, and it was therefore 
considered that the former alone need be strengthened. Auxiliary 
tie bars were accordingly fixed to each principal, by means of 
scaffolding suspended directly from the arched ribs of the principals 
by wire ropes, so as to avoid all interference with the traftic on 
This scaffolding was moved forward 
from principal to principal as the work proceeded, without being 
lowered tothe platforms. In order to avoid placing additional stress 
on the existing tie rods owing to the weight of the scaffolding, 
temporary steel hawsers were secured to the feet of the principals 
and stressed to an amount which counteracted the effect on the tie 
rod of the weight of the scaffolding. The auxiliary tie bars were 
formed of two 6in. by jin. steel bars placed on edge, and in order 
that a certain definite amount of relief might be given to the 
existing tie rods, an initial stress was put in the auxiliary tie 
bars, and accurately measured by means of calibrated springs. 
While this work was in progress the principal was lifted and sus- 


| pended clear of its bearings by means of a derrick, so that the full 


tensile stress might be developed in the tie bars, and not be 
partly absorbed in tending to draw over the head of the column 


' on which the principal rested. The new tie bars were secured to 





KEYWAY CUTTING TOOL 


the passage of the tool. Ifa taper keyway be required, the | 


| article is given the necessary amount of inclination on the 


table. In order to ensure that all the keyways of a series 
shall be cut to the same depth, the excentric spindle carries | 
an adjustable collar provided with a projection H. Asimilar | 
projection I on the end of the bar A limits the feed to a depth 
regulated by the position of the collar on the spindle. It 
will be noticed that the tool illustrated is reversible—that is 
to say, that the spindle can be withdrawn from the right- 
hand end of the tube A, the cutter reversed, and the spindle 
inserted in the left-hand end of the tube. 

The makers of this tool, Messrs. E. T. Neal and Co., 
Water-street, Kettering, claim that with it a keyway can be 
cut in a quarter of the time taken with a slotting tool, and 
that the setting of the tool is simpler and loads to greater 
accuracy than is ordinarily the case. 








the existing gegen by means of 2%in. diameter pins, which 
passed through the shoe of the roof principals. 

The London and North-Western Railway Company’s line, over 
which the heavy traffic es between Liverpool, Garston and the 
Manchester and Yorkshire districts, crosses the river Mersey at 
Warrington by a girder bridge of 180ft. span, erected in 1853 from 
designs by the late Mr. John Lister. e bridge formerly con- 
sisted of three main girders with a suspended timber floor to which 
the permanent way was directly attached, and as the working of 
the goods traffic necessitated the use of a heavier class of engine 
than had hitherto been employed, it became necessary to strengthen 
the bridge, and at the same time to widen it, so as to provide the 
clearance between the girders required by the minimum construc- 
tion gauge. —_— 

Various schemes for this purpose were considered, bearing 1 
mind the necessity of maintaining the railway traffic across the 
bridge, and avoiding interference with navigation below. It was 
ultimately decided to substitute new girders for the existing face 
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girders, and by means of ovetent girders connected with the top 
booms of the new girders, to transfer to the latter a portion of the 
load that would otherwise be carried by the centre girder, which 
was already overloaded. A newsteel floor was also to be provided. 

The method of carrying out the work at site is perhaps the 
most interesting feature. This was accomplished by first closing 
one of the lines over the bridge, and erecting the new face girder 
on the existing floor, all tratlic being meanwhile worked over the 

her line. 

g After the first girder had been completed the portion of the 
floor on which it was built was cut away, and the old face girder 
was removed in the following manner:—One end was placed 
upon a trolley, and barges, on which a suitable stage had been 
built, were floated underneath the other end at low water. The 
rising tide lifted this end off its bearings, and it was then pulled 
on to the opposite abutment by a locomotive, running on the 
ordinary line of rails. 

The new face girder was next placed in its final position, and 
the first half of-the new steel floor was fixed, after which the per- 
manent way was restored and all traffic was diverted over the 
strengthened portion of the bridge. The other half of the bridge 
was dealt with cag sega When this work had been completed, 
steps were taken to relieve the old centre girder permanently of 
such an amount of load as would ensure that under no conditions 
of traffie would the stress in the bottom flange exceed 5 tons per 
syuare inch, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Pig Iron Buoyant. 

THE prominent feature of the market is the firmness of 
raw material. Generally, quotations are maintained at the higher 
level set on Quarter Day, and in isolated cases producers are asking 
more. It is true there has as yet been no adequate response by 
finished iron, but smelters have booked contracts at the higher 
figures, and they hold little or no steck. The tendency of coke, 
too, is upward, so that there is little prospect of pig iron values 
easing. South Staffordshire cinder iron is 50s. to 50s. 6d ; part- 
mine, 52s, to 53s.; Northamptonshire, 50s. 6d. to 51s. 6d.; and 
Derbyshire, 52s. 6d. to 53s. 6d. Pig iron smelters are not eager 
sellers, most of them having good order books. Some of them are 
yuoting rather higher rates than prevailed last week. Most of the 
local brands in common use are appreciably dearer than they were 
three months ago, and the market is uneasy over the indications 
that prices may go higher. 


Manufactured Iron Fluctuating. 

Slightly better reports are forthcoming from the manu- 
factured iron industry, but the position still leaves much to be 
desired. As foreshadowed last week, there is no alteration in the 
basis price of marked bars, which remains at £8, the level fixed in 
July, 1908. Producers of this best iron report a satisfactory 
demand, and specifications against orders are coming in well. 
There has been a little improved demand for unmarked bars, and, 
though prices are still too low to yield a reasonable margin of 
profit, the tendency is in the right direction. The extreme quota- 
tions yesterday (Thursday) in Birmingham were £6 5s. and 
£6 7s. 6d. delivered Birmingham, and a fair amount of business 
has been done at the middle price. 


Galvanised Sheets Backward. 

Galvanised sheets have slipped back during the month, 
partly owing to misgiving engendered by a falling off latterly in 
the export demand, but more probably on account of internal 
cutting for business, Corrugated sheets of 24 gauge are offered 
at £11 to £11 5s. f.o.b. Liverpool, but these are not outside prices, 
Black sheets have not maintained their recent improvement, selling 
on the basis of £7 12s. 6d. to £7 6s. for doubles. The tin-plate 
trade remains very busy. Members of the trade from South 
Wales commented very favourably on the condition, 


Tube Strip Prices. 

A meeting of the Gas Strip Association was held last week, 
and in view of the advance in pig iron it was expected that a basis 
price of £6 10s. to £6 12s, 6d. would be increased. This course, 
however, was not taken, but it was hinted that an advance is likely 
to be declared at an early date. Business in strip has improved 
slightly during the past few weeks. 


Best Stamping Sheets Association. 

A meeting of the South Staffordshire Tinned Sheet 
Association has also been held, when the previous prices were re- 
affrmed—best charcoal tinned sheets 31ls.; charcoal 29s.; and 
coke 25s, per ewt.; and tin-plates 23s. to 30s. per box. It was 
reported that business was excellent, and that deliveries were in 
arrear, 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 


MANCHESTER, Thursday. 
Pig Iron Steady. 

THE attendance on the Iron Exchange on Tuesday was 
well up to the average, and, taken on the whole, there was very 
fair movement to note. Whilst English brands of pig iron main- 
tained late rates, Scotch showed a slight falling off in price, 
although officially Glengarnock was unchanged. West Coast 
hematite also rather lower, but East Coast ruled fairly firm. 
Speaking generally, however, the market was of a very ordinary 
character, with few features of interest to record. Finished iron 
unchanged. Steel: All classes rule very steady, especially English 
billets, holders of which are very firm. Copper steady at late 
rates. Sheet lead quiet and unchanged, Tin: English ingots 
have experienced a sharp advance, 


Quotations, 

Pig iron: Lincolnshire No. 3 foundry, 55s.; Stafford- 
shire, 54s, to 54s, 6d.; Derbyshire, 56s.; Northamptonshire, 
6s. 6d.; Middlesbrough, open brands, 58s. 10d.; January - 
March, 59s, 4d. Scotch: Gartsherrie, 62s, 6d.; Glengarnock, 61s, 
to 61s, 6d. (official, 62s.); Eglinton, 60s. 6d. to 61s., delivered 
Manchester. West Coast hematite, 68s, 6d.; East Coast ditto, 
66s. 6d. to 67s. 6d. and 68s. 6d., both f.o.t. according to delivery. 
Delivered Heysham: Gartsherrie, 60s. 6d.; Glengarnock, 59s. to 
59s. 6d. (official, 60s ); Eglinton, 58s. 6d. to 59s. Delivered Preston : 
Gartsherrie, 61s. 6d.; Glengarnock, 60s. to 60s. 6d. (official, 61s.) ; 
Eglinton, 59s. 6d. to 60s. Finished iron: Bars, £6 15s.; hoops, 
£7 7s, 6d.; sheets, £8 to £8 2s, 6d. Steel: Bars, £7 ; Lancashire, 
£7 7s. 6d.; Staffordshire ditto, £7 7s. 6d.; sheets, £8 to £8 5s.; 
boiler plates, £7 17s. 6d.; plates for tank, girder, and bridge 


work, £7 5s.; English billets, £5 5s, to £5 10s.; foreign 
ditto, £4 15s. to £4 17s. 6d.; cold drawn steel, £9 5s, 
to £9 10s. Copper: Sheets, £71; tough ingot, £59 to 


£59 10s.; best selected, £59 to £59 10s. per ton; copper tubes, 
8}d.; brass tubes, 6?d.; condenser, 7d.; rolled brass, 6}d.; brass 
wire, 63d.; brass turning rods, 64d.; yeilow metal 6d. to 63d. per 
Ib, Sheet lead, £16 5s, to £16 10s. per ton. Tin ingots, English, 
£190 per ton. 


The Laneashire Coal Trade. 
The attendance on the Coal Exchange on Tuesday could 





not be described as large. Owing to the changeable weather, the 
feeling in household fuel was quiet, buyers appearing to operate 
for requirements only. Slack and engine fuel, on the other hand, 
was firm and in seller’s favour. There was about an average 
businéss passing on shipping account, Quotations :—Best Lanca- 
shire coal for domestic purposes, 15s. to 16s.; seconds, 15s. to 14s.; 
common, 10s. 10d. to 12s.; round furnace coal, 11s. 5d. to 11s. 11d.; 
best burgy, 10s. 5d. to 10s. 11d.; best slack, 8s. 11d. to 9s. 5d.; 
medium, 8s. 5d.; common, 6s, 5d. to 7s. 5d. at the pit. Coal for 
shipping and bunkering purposes: Screened, 93 9d. to 10s. 6d.; 
unscreened, 9s. 3d. to 9s, 9d., delivered Manchester Ship Canal. 


British Cotton Growing Association. 

At a meeting of this association held last week in Man- 
chester, it was reported: that the association have conducted 
experiments on a small scale with Nyasaland Upland seed, and the 
results have been satisfactory. A small sampie of cotton received 
from Northern Nigeria has been favourably reported upon, and it 
is thought possible that the experiment may revolutionise the 
cotton growing industry in West Africa, as this class of cotton is 
very hardy and realises a higher price than middling American. 
Satisfactory reports have been received from Nyasaland as regards 
native cultivation and the cotton cultivated by European planters. 
The chief hindrance to cotton culture there is transport, and it is 
hoped arrangements may be come to for the railway to be extended 
to Lake Nyasa, and also in a southerly direction from Port Herald 
to some navigable point on the river Zambesi. A report received 
from Uganda states that the output of cotton for the twelve 
months to March 31st next will be between 10,000 and 12,000 bales 
of 400 1b, each, as compared with 6000 bales last year. 


Manchester University. 

Professor Petavel is adding materially to the completeness 
of the engineering laboratory at the University. During a_brief 
visit a few days ago he showed me the new 50 horse-power Diesel 
oi] engine which has recently been introduced, along with a 
75 horse-power Howden compound high-speed engine with piston 
valve. The concrete foundation is also ready to receive a 
100 horse-power Zoelly turbo-alternator, which the University hopes 
soon to have in position. Another new appliance is a motor-driven 
compressor for compressing air or gas up to 30001b. per square 
inch in two stages, Special short courses of lectures in the 
engineering department have been arranged. The first course is 
on the ‘‘ Internal Combustion Engine,” and will be delivered by 
Mr. Dugald Clerk. There will be four lectures in this course. 
The second course is on ‘The Construction and Working of 
Boilers,” by Mr. C. E, Stromeyer, and will consist of two lectures. 
The third course will be on ‘Streams and Tides,” by Mr. W. 
Henry Hunter. 


Proposed Amalgamation of Manchester and Salford. 

The Salford Council last week resumed the discussion on 
the question of amalgamation with Manchester, which was ad- 
journed from December 7th last. A resolution was submitted 
suggesting that the question should be referred to a special com- 
mittee, but the debate had to be again adjourned. Apart from 
sentiment, the strongest argument advanced against amalgama- 
tion seems to be that of unwieldiness. 


Municipal Gas and Electricity Supplies. 

The Gas Committee of the Manchester Corporation have 
a grievance against the Corporation because they consider that 
the Electricity Department has been unduly favoured as regards 
its methods of trading, and a joint conference of the two com- 
mittees was held last week in order, if possible, to remove any 
canses for grievance. The chairman of the Gas Committee, Mr. 
Alderman Gibson, submitted that it was unfair to exact from the 
gas profits a sum equivalent to 2 per cent. on the capital value of 
the undertaking and let the Electricity Department off with a con- 
tribution of less than } per cent. The conference was adjourned 
to enable the Electricity Committee to prepare their case In 
connection with the electric power supply, Mr. S. L. Pearce, the 
chief engineer to the Electricity Committee, stated in a lecture 
recently that the large storage battery laid down last year has a 
deadweight of 650 tons and is the largest yet built. It can, 
however, only supply one-twelfth of the total demand made by the 
city in a single hour. 

: BARROW-IN-FURNESS, Thursday. 
Hematites. 

The hematite pig iron trade of this district is maintaining 
the improvement that has already been noted. There is a fuller 
volume of business offering, not only on local account, but from 

eneral sources, and a satisfactory trade is being done by makers. 

"hey are in a good position, too, to benefit by any betterment. 
They do not hold big stocks of iron, the output being little more 
than the demand for some time past, and they are ready in many 
cases to light additional furnaces to cope with the larger require- 
ments. Furnaces have been put into blast in Cumberland, but 
there is as yet no increase to note in the make of iron in North 
Lancashire. Makers are quoting 68s. 6d. per ton net f.o.b. for 
parcels of mixed numbers of Bessemer iron. For special sorts of 
iron there is a steady request, which shows signs of growing, and 
the prices at present ruling are from 70s. to 75s. per ton net. 
There is very little being donein warrant iron. Sellers are firm ia 
their quotation of 67s. 2d. per ton, and a shilling more is asked at 
three months. The stores.of warrant iron represent in the aggre- 
gate 34,546 tons. 


Iron Ore. 

For iron ore there is an increased demand on local 
account, and steady business is being done with Scotch smelters for 
the better qualities. of Furness and South Cumberland ores. There 
is more activity at the mines. Prices are firm, with good average 
qualities of ore at 12s. 6d. and 16s. 6d., and the best Hodbarrow 
ores run up to 21s, to 22s, per ton net at mines. For foreign 
ores there is a steady demand on the part of most smelters in this 
district. The current value of best quality Spanish ore is 22s. per 
ton delivered to West Coast works, Only one cargo arrived in 
Barrow last week, 1500 tons. 


Steel. 

The steel trade presents no new features. For rails there 
is a good steady demand on home as well as general account, and 
prices are a shade higher, with heavy sections quoted at £5 10s. 
to £5 12s, 6d. per ton. At Barrow and also at Moss Bay the rail 
mills are well employed, and some pretty good orders held. Fair 
shipments have been again made from Barrow to Mersey ports. 
For light or heavy tram sections there is not much demand at 
present. Steel shipbuilding material is in much brisker demand 
than for a long time past. This applies both to local and home 


a full demand at 16s. 1d. to 28s. per ton delivered. The request 
for coke is fuller, with East Coast qualities at 21s. 9d. per ton 
delivered to West Coast furnaces, 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


General Conditions. 

A GREAT deal of activity characterises most branches of 
the steel trades carried on in this district. Work has got into full 
swing again after the holidays, and manufacturers report 
the receipt of satisfactory orders, There is a good deal of 
pressure in shipbuilding material, which is urgently wanted 
now, and there is a heavy weight of forgings and castings 
in hand for shipbuilders and marine engineers. A good deal of 
this pressure is owing to the suspension of deliveries during 
the lock-out at the shipyards, and manufacturers are extremely 
busy in dealing with arrears in this respect. There is, however, 
also a good volume of fresh business, and altogether the outlook is 
very hopeful, as there is every indication of a greatly increased 
demand this year for shipbuilding material, tools and other 
requisites manufactured in Sheffield. A very confident tone is 
observed, too, in regard to shipping business in high-speed and 
other specialities, despite the unsatisfactory nature of advices 
regarding the American market. 


Railway Coal Contracts. 

Contracts for the supply of locomotive coal for the 
Midland and North-Eastern Railway Companies have now been 
definitely arranged, intimation being received on Wednesday - 
morning of the companies’ acceptance of the coalowners’ offers 
based on 8s. 9d. per ton at the pits. The companies had counter- 
offered 8s. 6d., but this the collieries refused. The price now 
— of 8s. 9d., compares with 9s. 3d. a year ago, a reduction 
of 6d. per ton. We dealt last week with the reasons for the delay 
in removing the contracts which expired at the end of the year, 
one of the most important being the fact that the companies had 
been able to buy in the open market at under 8s. 6d. per ton, and 
thus replenish stocks, 


Steam Coal. 

The feature in the market is, of course, the placing of the 
railway contracts, and a good deal of satisfaction is expressed that 
the matter has been settled, as it leaves the way clear for the 
arrangement of the shipping business. Keen competition is likely 
to rule, but at the moment the market is harder, with current 
prices firm at 8s. 6d. to 8s. 9d. per ton, although it is only very 
recently that below 8s. 6d. was being accepted ; but collieries 
are now adhering to the top figure. Industrial consumption is 
on a large scale. Manufacturers are renewing contracts for six 
and twelve months at small reductions, whilst in some cases the 
same rates are being obtained ; but this is where low prices were 
secured on the expiring contracts. 


House Coal. 

A quiet steady trade is being done in house coal. The 
weather has not been such a stimulating factor as was hoped for, 
but the market keeps tirm, and there are no spot lots in evidence. 
Country stations and the Eastern Counties are maintaining their 
demands on a satisfactory level, but London merchants are not 
very pressing. Prices remain at lls. 6d. to 12s. 6d. for ordinary 
sorts, and 13s. to 13s. 6d. for best descriptions. 


Slacks. 

There are practically ne stocks of slack on hand, and the 
strength of the market is fully maintained. Best hard slacks are 
very difficult to obtain, collieries being in arrear with contracts. 
Prices are very firm, several qualities being quoted at advances. 
Large quantities are going into Lancashire. Nominally prices at 
pits are :—Best washed smalls, 5s. 6d. to 6s. 6d.; best hard slacks, 
5s. 6d. to 6s.; seconds, 3s. 9d. to 4s. 6d. 


Coke. 

Higher prices are being quoted for furnace coke. The 
demand is very regular and supplies of best qualities none too full, 
whilst coking smalls are scarce and dearer. Coke is now at 
12s, 9d. to 18s. 3d. for best washed sorts, and 12s, to 12s. 6d. for 
unwashed, both per ton at the ovens. 


Pig Iron. ‘ 
We noted last week the general rise in prices of pig iron 
produced in Lincolnshire and Derbyshire. ere has nm no 


further change, and business for the time being has simmered 
down. This is largely due to the fact that buyers have covered 
their requirements to a large extent. Most of the buying took 
lace before the rise in prices. Current quotations :—Lincolnshire 
No. 3 foundry, 52s.; No. 4 forge, No. 4 foundry, mottled and 
white, 51s.; basic, 53s. 6d.; Derbyshire No. 3 foundry, 52s. to 
52s. 6d.; ditto forge, 48s. 6d. to 49s. 6d., all per ton net 
delivered Sheffield or Rotherham. Hematite is quoted very 
strongly, and although there is no large trade passing, prices 
have an upward tendency. East Coast mixed numbers are at 
73s. 6d. net. Finished iron is steadier with a little more employ- 
ment. Bar iron, £6 15s.; basic billets are firmer at £5 5s, to 
£5 lds. 


The Sheet Trade. 

Apart from the pressure of orders already noted for ship- 
building material, and also the activity in armour plate and arma- 
ments generally, there is a large volume of orders, although not of 
great extent individually, from general engineering. All round 
it may be said that there is better trade to-day than there was 
two months ago, but it is due to the accumulation of small orders, 
and not to the receipt of work of a substantial character. This is 
also true of the railway steel industry, where the local plant is 
better engaged now than for some time past. The overseas’ de- 
mand for high-speed steel is at a high level, although some local 
manufacturers are feeling the decline of business with the United 
States. However, the Continent is a good market. Agricultural 
tools and implements are a good export trade. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Pig Iron. 
A sOUND and satisfactory business is being done by the 





builders generally. Local requirements are big, but no t 
as yetis being done with Barrow plate rollers. For tin: bars, 
billets and hoops the demand is fair. In West Cumberland there 
is activity in some of the smaller departments of the steel trade. 


Shipments. 

The shipments of pig iron last week from West Coast 
ports represented 2807 tons and steel 6647 tons, a combined total of 
9454 tons, and a decrease on the week of 4893 tons. The ship- 
ments this year stand now at 26,404 tons, as compared with 
27,790 tons in the corresponding period of last year; a decrease of 
1386 tons. 


Fuel. 
There is a good steady demand for coal throughout this 
district. Good steam sorts of Lancashire or Yorkshire coal are at 
12s. 6d. to 16s, 6d. per ton delivered. For domestic coal there is 





irc ters in this district, though probably the demand has been 
a little quieter this week than it was last week. But almost every- 
one speaks well of the position and prospects, and traders are 
undoubtedly in better spirits than they have been at any time 
since 1907. Makers are very well off for orders, and it is a long 
time since they were so independent in the matter of prices. 
They are not following very closely the fluctuations in the quota- 
tions of Cleveland warrants, as they were accustomed to do last 
year, and there is no pressure to sell, as there are excellent grounds 
for believing that prices will continue to rise ; the revival in the 
finished iron and steel industries guarantees that. The fact that 
the shipments of pig iron and the stock return are still unsatisfac- 
tory seems to have no adverse influence on the market. Connal’s 
stock of Cleveland pig iron on Wednesday was up to 539,678 tons, 
an increase of 10,277 tons for the month, the rate of increase thus 
being almost as great as it was in December. But these 
statistics are ignored in the face of assuring features. Cleve- 
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land warrants kave dropped to 49s. 9d. cash buyers, after 
touching 50s, a in the early part of the month. No. 3 
Cleveland G.M.B. pig iron has been bought from second 
hands this week at 49s. 104d. for prompt f.o.b, delivery, but 
makers have held out for, and have realised, 50s.; in fact, they are 
so well situated that they would not take less. Second-hands have 
not been prepared to sell No. 3 at 49s. 104d. where there was any 
stipulation that a particular brand was to be supplied, it was only 
when a free hand was given them to send in any G.M.B. iron that 
so low a figure should be accepted. It has been difficult to pro- 
cure No. 1, as so little is made, and the quantity in stock is small ; 
a buyer is fortunate who can get 50 or 60 tons from a maker. 
The price of No. 1 is very firm at 54s, and No, 4 foundry is at 
48s, 9d., No. 4 forge at 48s. 6d., and mottled and white at 48s. 
per ton for prompt f.o.b. delivery, but there is not much offering. 
No, 3 is the only quality of Cleveland iron which is at all plentiful. 


Hematite Pig Iron. 

The position of makers of East Coast hematite iron has 
improved substantially of late as far as the orders booked are con- 
cerned; it is better than has been reported at any time during the 
last three years. The quotations have been further advanced this 
week, and producers are not pressing iron for sale, while, on the 
other hand, consumers are becoming anxious to buy, for it is be- 
coming plain that they will not profit by waiting. Several im- 
portant consumers have been endeavouring to buy mixed numbers 
for delivery over the second half of the year, and have paid 
67s. 6d. for delivery over the third quarter. When there is such 
a large tonnage of shipping in course of construction, as is shown 
in Lloyd’s returns, and more on the books of builders, makers of 
hematite pig iron show no anxiety about committing themselves 
heavily ahead. The improvement in the hematite iron trade is 
made the more apparent by the re-lighting of furnaces on the 
West Coast, and producers in this district are taking a firm stand 
in the matter of prices. They think the time has come when they 
should realise prices which will yield them a reasonable profit, as 
over the last two years they have had difficulty in avoiding loss 
on their operations. Buyers now find that they can no longer 
obtain mixed numbers at 65s. per ton for early delivery ; in 
fact, 65s. 6d. has become the minimum, and there have been 
sales of prompt iron at 66s. per ton, a rise of 3s. 6d. on the recent 
minimum, and, moreover, the advances have gone on without any 
‘ set-backs,” that atfording an indication of the sound position of 
makers at the present time. 


Cleveland Miners’ Wages. 


The settlement of the wages of the Cleveland ironstone 
miners for the ensuing quarter has been under consideration this 
week, and at a conference between the Mineowners’ Association 
and the representatives of the men held at Middlesbrough the 
owners stated that the effect of the last ascertainment of the price 
of No. 3 Cleveland pig iron entitled them to reduce wages 1.45 per 
cent. The men’s representatives could not see their way to agree 
to this without first consulting the lodges, and accordingly the 
conference was adjourned till the 30th inst., the men’s delegates in 
the meantime to put the matter before their constituents and 
obtain théir decision. It was stated that during the last twelve 
months the average realised price of No. 3 had exceeded that of 
the market quotations by about 3d. per ton. 


Manufactured Iron and Steel. 


In nearly all branches business has substantially 
improved lately, and there seems to be nothing in the way of a 
prosperous year. More particularly is the increase of activity 
noticeable in the rail trade, and the makers of heavy steel 
rails have since the year opened put up the prices 5s. per ton, 
viz., to £5 15s. per ton net f.o.b., that being 10s. per ton 
above the rate ruling at this time last year Messrs. Dorman, 
Long and Co., Middlesbromgh, have secured an order for flat- 
bottomed rails for the East Indian Railway Company ; the North- 
Eastern Steel Company, Middlesbrough, one for 2540 tons of 40 Ib. 
steel rails and 76 tons fish-plates for the narrow-gauge (2ft. 6in.) 
extension lines of the Bengal-Nagpur Railway Company. The 
Anderston Foundry Company, Middlesbrough, will supply the 
fish-bolts for the same railway, and also 30,000 steel fish-Lolts and 
nuts for the East Indian Railways. The Darlington Railway Plant 
and Foundry Company, Darlington, has received an order for 
47 sets of its points and crossings for the broad-gauge lines of 
the Bengal-Nagpur Railways. Steel ship plates are very firm at 
£6 15s.; iron ship plates at £6 12s, 6d.; steel ship angles at 
£6 7s. 6d.; iron ship angles at £7 ; steel bars at £6 5s.; iron bars 
at £7; steel hoops at £6 12s. 6d.; steel strip at £6 10s.; steel 
sheets at £7 7s. 6d.; iron ship rivets at £7 7s. 6d.; packing iron 
and steel at £5 15s.; all less 24 per cent. f.o.t. Only one firm in 
the North-East of England is at present manufacturing iron ship 
plates. Iron bars are in fair demand, there being many con- 
sumers who do not care to employ steel, though it is 15s. per ton 
cheaper than iron. The iron bars, however, are more easily 
welded and otherwise worked. Galvanised and corrugated steel 
sheets are at £11 5s. per ton, less 4 per cent. f.o.b. for 24 gauge, 
and other thicknesses in proportion. Founders are now doi 
well, especially those who produce castings for the shipbuilders, 


Shipbuilding. 

The activity in the shipbuilding industry is very much 
marked, and the position is remarkably good now that wages’ 
difficulties have all been disposed of, and there is apparently an 
era of industrial peace before the trade for some years to come, 
The Executive Board of the Shipbuilding Employers’ Federation 
have agreed with the Standing Committee of the Shipyard Trades 
Unions that there shall be an advance of 1s. per week on time 
rates and 5 per cent. on piece-work rates, to take effect on and 
from the commencement of the full pay, beginning on or about 
the 15th, 16th or 17th of February. The settlement has affected 
seventeen trades unions—parties to the national agreement made 
in March, 1909, at Edinburgh, and altogether some 70,000 artisans 
are included. The unions include the Boilermakers, Co-operative 
Smiths, Associated Blacksmiths, Combined Smiths, Sheet Iron- 
workers, General Braziers, Shipwrights, Drillers, Amalgamated 
Carpenters and Joiners, Cabinet Makers, Wood-cutting Machinists, 
Painters, Saw Mill Operatives, &c. The value of the national 
agreement is amply attested by this settlement, for it does away 
with the necessity for negotiating with each union separately, 
and minimises the probability of friction. The labourers at the 
shipyards, whoare not a party to the national agreement, are ask- 
ing for a 5 per cent. advance on piecework and 1s. per week on 
time rates now and a similar advance later on, and no doubt will 
get the concession, but the Jarrow men want the whole advance at 
once. One circumstance has come into considerable notice since 
the termination of the recent lock-out, and that is the scarcity of 
ironmakers—plate and angle iron smiths as well as riveters—at the 
shipyards. There is, however, the fact that the position is some- 
what abnormal, for quite a rush of work has to be executed, work 
which should have been executed during the lock-out. The secre- 
tary of the Boilermakers’ Society, writing in the monthly report 
with regard to the recent lock-out, says that it cost £100,000, and 
now the funds of the society are less than nil. He says * the lock- 
out was due to the employers exasperating the members by 
irritating petty reductions and the withdrawal of privileges, which 
formed breaches of the national agreement.” Palmer’s Ship- 
building and [ron Company is reported to have received an order 
from the British Admiralty for an armoured vessel of the Dread- 
nought cruiser type. The North-Eastern Railway Company has 
ordered a powerful tug at South Shields for its service at West 
Hartlepool. 


Coal and Coke. 
The coal trade has become somewhat lively, more espe- 
cially as far as regards bunkers. The demand for them is so 





pressing, on account of the activity in the shipping trade, that 
they are even dearer than best gas coals, which is a very unusual 
occurrence. Thus, best Durham gas coals are quoted 9s. 6d. to 
9s. 9d. per ton, but best Durham bunker coals are realising 10s. 
ead ton ; while second quality gas coals are at 9s., against 9s. to 
9s. 6d. for ordinary bunkers. There is quite a rush on for the 
last named. The fuller employment and better rates of freight 
are enabling shipowners to pay more for their fuel. The demand 
for steam coal is very good for forward delivery. Foundry coke is 
advanced to 17s. 6d. and 18s. f.o.b., there being a strong 
demand. The wages of Northumberland miners have been 
reduced 1} per cent. for the next three months, making them 30 
per cent. above the standard of 1879. The selling price of the 
last three months showed a decline. 








NOTES FROM SCOTLAND. 
( From our own Correspondent, ) 
The Pig Iron Warrant Market. 

THERE has been a quieter feeling this week in the pig iron 
warrant market. On Monday no business whatever was trans- 
acted. Foreign demands fcr raw iron have been somewhat dis- 
appointing, and the tendency of stocks to increase is also a point 
against the market. The effect of the general improvement in 
business, in the opinion of some, has already been largely dis- 
counted, and the sales that have taken place for delivery over fixed 
periods, Business has been done in Cleveland warrants since last 
report from 49s, 9d. to 49s. 10d. cash, at 50s, 14d. to 50s, O4d. one 
month, and 50s. 7d. to 50s. 8d. three months. 


The Scotch Pig Iron Trade. 

The demand for pig iron for home use is reported by 
merchants as active, and all kinds of iron are in request. G.M.B. 
iron is generally 6d. to 1s. dearer than at the begining of the year, 
and certain special brands are up in amounts varying from 6d. to 
is, 6d. perton. Govan and Monkland are quoted f.a.s. at Glasgow, 
Nos. 1, 57s. 6d., Nos. 3, 56s. 6d.; Carnbroe, No. 1, 62s., No. 3, 58s.; 
Clyde and Calder, Nos. 1, 63s., Nos. 3, 58s.; Gartsherrie, No. 1, 
63s. 6d., No. 3, 58s. &d.; Langloan, No. 1, 65s., No. 3, 60s.; 
Summerlee, No. 1, 65s. 6d., No. 3, 60s. 6d.; Coltness, No. 1, 
82s. 6d., No.3, 61s.; Eglinton, at Ardrossanor Troon, No. 1, 58s, 6d., 
No. 3, 57s. 6d.; Glengarnock, at Ardrossan, No. 1, 65s., No. 3, 60s.; 
Dalmellington, at Ayr, No. 1, 60s. 6d., No. 3, 58s, 6d.; Shotts, at 
Glasgow or Leith, No. 1, 64s., No. 3, 59s,; Carron, at Grangemouth, 
No. 1, 66s. 6d., No. 3 59s. 6d. per ton, There are 86 furnaces in 
blast in Scotland compared with 84 at this time last year, and of 
the total 44 are producing hematite, 36 ordinary, and 4 basic iron. 
Five furnaces were engaged on basic at Glengarnock in the past 
year, and the number has now been raised to six. It is estimated 
that the present output of the Scotch furnaces Amounts to about 
27,500 tons per week. 


Hematite Pig Iron. 

The business in Cumberland hematite has been consider- 
ably smaller than in the preceding week. ‘Transactions have taken 
place since last report at 67s., 67s. 14d., and 67s. 2d. cash, 67s. for 
delivery in seven days, and 67s. 44d. to 67s. 6d, one month, all 
f.o.b. Cumberland ports. Large deliveries of Scotch hematite are 
being made to the steel works, under contracts tixed some time 
ago. Present quotations are 71s. to 71s. 6d. per ton delivered to 
West of Scotland consumers. 


Finished Iron and Steel. 

There has been a moderate inquiry for malleable iron 
goods, and the works have fair employment. In the steel trade 
the outlook is quite satisfactory, but in some cases specifications 
for shipbuilding material are not coming forward as well as could 

desired. Steel quotations are as follows:—Angles, £6 10s.; 
ship plates, £6 17s. 6d.; bars, £7 5s.; and boiler plates, £7 12s. 6d., 
all Jess 5 per cent. discount for delivery in the Clyde district. 
These is « good demand for black and galvanised sheets. The 
inquiry for tubes is again becoming more active. In the foundry 
trades favourable reports are more numerous, and engineers, 
marine and general, are speaking with greater confidence as to 
the future. 


The Coal Trade. 

Heavy outputs from the collieries, without any material 
expansion in demand, are having a slackening effect on coal prices, 
as far as the shipping department is concerned, and several kinds 
of coal are being quoted 3d. per ton below recent tigures. Inland 
demand is good, and house and manufacturing qualities are 
generally steady in price. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Last Week’s Coal Trade. 

BUSINESS assumed even a more vigorous aspect than was 
expected, especially as the strike of the Cambrian Combine col- 
liers continues. A hopeful feature was the demand forward, 
and it was stated that leading coalowners were largely oversold. 
For early shipment of large and small large premiums were given. 
It is thought if colliery owners had parcels to offer still higher 
prices would have been obtainable. Best Admiralty large steam 
was freely quoted up to 17s. 6d. Drys were strong throughout, 
and Rhondda large and small quite 6d. per ton higher this week 
than last. Pitwood harder. During the week it was stated that 
for one small parcel of best steam 18s. was paid. 


Present State of Trade—Latest Quotations. 

Buyers found no improvement when the market opened 
on Tuesday. There was no abatement of the pressure, and prices 
were distinctly hardening. It was stated that the Cambrian 
Combine situation remained unchanged, and no indication was 
given of an early settlement. Surprise was expressed on ‘Change 
that with such a subtraction from output as that caused by the 
stoppage of the collieries of the Combine so much hopefulness 
should be shown of a pacific settlement in the nearfuture. A good 
deal of business was arranged over February, of course at higher 


figures. Some degree of cautiousness continued to be shown by 
buyers. With regard to demurrages, these were only arranged at 
high prices. House coals continue firm, and all classes of bitu- 


minous coals realise higher figures, Pitwood, to the surprise of many, 
remains at a reasonable amount, favoured by improved weather. 
Latest:—Best large steam, 17s. 3d. to 17s. 9d.; best seconds, 
16s, 6d. to 17s.; ordinaries, 15s. 9d. to 16s. 6d.; best drys, 16s. to 
17s.; ordinary drys, 15s. 6d. to 16s.; best washed nuts, 14s. 9d. 
to lis. 3d.; seconds, 13s. 6d. to 14s. 6d. ; best washed peas, 
12s. to 13s.; seconds, 10s. 6d. to 11s. 6d.; best bunker smalls, 
9s, 9d. to 10s.; best ordinaries, 9s. to 9s. 6d.; cargo smalls, 8s. to 
8s. 6d.; inferiors, 7s. 6d. to 8s.; best Monmouthshire black vein, 
15s. 9d. to 16s.; ordinary Western Valleys, 14s. 9d. to 15s. 3d.; 
best Eastern Valleys, 14s. to 14s. 3d.; seconds, 13s. to 13s. 6d. 
Bituminous: Very best households, 17s. 6d. to 18s.; best ordi- 
naries, 14s, 6d. to 16s. 6d.; No. 3 Rhondda, 17s. to 17s. 6d.; brush, 
13s. 3d. to 13s. 9d.; smalls, 10s. to 10s. 6d.; No. 2 Rhondda, 
13s, 3d. to 13s. 6d.; through, 10s. 9d. to 11s. 3d.; Smalls, 8s. to 
8s. 6d. Patent fuel, 15s. to 16s. Coke: Special foundry, 24s. to 
26s. 6d.; foundry, 19s. to 22s.: furnace, 16s. 6d. to 17s, 6d. Pit- 
wood, ex ship, 18s. 9d. to 19s. 3d. 


Newport, Mon. 
There has rarely been a more favourable report than was 





given on ’Change midweek ; a leadfitg authority stated emphati- 
cally that the demand for coal throughout the week had been 
exceptionally keen for most descriptions, and that prompt supplies 
were only to be had with difficulty, and upon payment of alinost 
prohibitive figures. Midweek strong conditions were again indi- 
cated, and all grades of steam were in favour, The difficulty found 
in early loading was great, many steamers waiting and supplies 
short. Colliery owners in difficulties about accepting orders, 
Forward coals stiff. Smalls scarce and dear. Latest approxi- 
mate :—-Black vein, best, 15s, 6d. to 15s. 9d.; Western Valleys, 
14s, 6d. to 15s.; Eastern, 13s. 9d to 14s.: other kinds, 13s, to 
13s. 6d.; best smalls, 7s. 9d. to 8s.; seconds, 7s. to 7s. 6d.; in. 
feriors, 6s. 9d. to 7s. Bituminous : Best households, lis, 6d. to 
l6s. 6d.; seconds, 14s. to lis, Patent fuel, 14s. 6d. to lds, Coke, 
foundry, 18s, to 20s.; furnace, 16s, 6d. to 17s. 6d. Pitwood, ex 
ship, 19s, to 19s, 3d. 


Swansea Coals. 

The storms caused a limited tonnage ; stil!, totals were 
satisfactory, and shipments of coal were 73,174 tons, and patent 
fuel was 13,650 tons. The market this week can only be described 
as tolerably brisk. Anthracite rather quiet ; Swansea large slow, 
and prices only moderate. Some machine coals active ; beans 
firm; rubbly culm good ; duff steady ; steam coals brisk. Best 
malting coal was from 22s, to 24s, net; second malting, 1s, 
to 21s. 6d. net ; big vein, 15s, 6d. to 17s., less 24; red vein, 12s, 
to 13s, 6d., less 24 ; machine-made cobbles, 21s. to 22s. 6d. net ; 
Paris nuts, 23s. to 24s. net; French nuts, 23s. to 24s. net ; 
German nuts, 23s. to 24s, net; beans, 19s, 6d. to 21s, net; 
machine-made large peas, 10s. 6d. to lls. net; fine peas, 9s. to 
10s. net; rubbly culm, 5s. 6d. to 5s, 9d., less 24; duff, 3s. to 
3s. 6d. net. Steam coal: Best large, 17s. 6d. to 18s. 6d.; seconds, 
13s. 6d. to 15s.; bunkers, 10s. 6d. to 12s.; small, 7s. to 7s. 9d., all 
less 24. Bituminous: No. 3 Rhondda, 18s. to 18s. 6d.; through, 
lds. to 15s. 6d.; small, 10s. 9d. to 11s. 9d., all less 24. Patent 
fuel, 15s. 3d. to lds, 6d., less 24. 


Iron and Steel. 
Dowlais again set a good example of activity, most 

rtments being energetically worked the whole of the week, the 
blast furnace, Bessemer, Goat Mill, and the Big Mill seeming to 
vie with each other. The make of steel rails occupied the first 
part of the week, and that of bars followed. The weekly yield of 
pig at Landore, Baldwins and Co., well up to average, and works 
supplying bars to the tin-plate works kept fully occupied. Pig 
came into Cardiff from Grimsby and Maryport, and crop ends 
from Middlesbrough and Workington, a cargo of American stee! 
bars, 1200 tons, received by the s.s, Chicago City, and large con 
signments of steel from Bruges. In the despatch line 2060 tons 
steel sleepers were sent to Bombay and Kurachi, and 250 tons 
general by way of Newport; 2150 tons rails w@ Cardiff to 
Calcutta. Lydney, Glos., continues to receive bars from er. 
Latest prices, Swansea :—Pig iron: Hematite mixed numbers, 
66s. 104d. cash, 67s. month; Middlesbrough, 49s. 9d. cash, 
50s. 04d. month ; Scotch, 55s. 9d. cash, 56s. O4d. month. Welsh 
hematite, 73s. to 73s. 6d. d.d.; East Coast hematite, 72s. to 
73s. 6d. c.i.f.; West Coast hematite, 72s. to 73s. c.i.f. Stee! 
bars: Si , £5 5s.; B , £5 2s. 6d. Rubio ore, 21s. 6d. 
to 22s, Other quotations :—Copper, £55 8s. 9d. cash, £56 6s. 3d. 
three months. Lead: English, £13 12s, 6d.; Spanish, £15 2s. 6d. 
Spelter, £24. Silver, 24}2d. per oz. 





Tin-plate. 

The storms continue to affect trade. Last week the ship 
ment of the plates was limited to 66,179 boxes. The receipt from 
works totalled 104,780 boxes, leaving stocks in vans and ware 
house at 203,196 boxes. Swansea :—During the week a cargo of 
400 tons left Cardiff for Liverpool. Most of the local tin-plate 
manufacturers attended the Birmingham meeting this week ; but 
it was reported that little business was done. The works are 
booked up for months to come at Llanelly and other places. Mid 
week report:—-Strength of tin-plate market fully maintained. 
Costs of manufacture are rising considerably, and increases in this 
direction about balance the recent rise in prices. Latest quota- 
tions :—Ordinary plates, Siemens and Bessemer, 14s. 9d. to 15s.; 
ternes, 25s, 6d. to 25s, 9d.; C.A. roofing sheets, £9 10s. to 
£9 12s. 6d.; big sheet galvanising, 24 g., £10 15s. to £11 ; finished 
black plates, £12 ; block tin, £190 cash, £190 10s. three months. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, January 11th. 

THERE are some indications of an improving demand from the 
railroads. The entire steel industry is waiting for it. It is 
figured out that eight railway systems will soon be in, the 
market for about 50,000 cars. It is understood that the placing 
of these orders are contingent upon a favourable freight rate 
decision by the United States Supreme Court. At the present 
time negotiations are on a fair way for a favourable termination 
for 13.500 cars. A Michigan road is in the market for 3000, the 
great Northern for 400, and the Atchison for 500, There is but 
little prospect for heavy sales in pig iron selling in large lots. In 
structural material there are large necessities behind the market, 
but very few are being presented. Two thousand men were 
thrown out of work last week in the Beaver Valley by the sus 
pension of furnaces and mills Large supplies of steel will soon 
~ called for by the Panama Canal builders. Among the recent 
orders for that enterprise was 12,000 tons of sheet piling taken 
by a Pittsburgh concern. The new Steel Corporation plant at 
Duluth is now being erected, and it will absorb an immense 
quantity of steel. Specifications have been received for steel for 
three new Lake freighters. The copper market is without special 
feature ; prices are rather weak. Exports so far this month 
4460 tons. 





PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. H. M. RoorHam asks us to announce that he has set up on 
his own account as a consulting engineer at Craven House, 
Kingsway, London, W.C. 

WE are asked to state that the offices of Messrs, André 
Citroén and Co., makers of the Citron machine-cut helical gears, 
have been removed to 27, Queen Victoria-street, E C. 











ConTRACTS.—Amongst recent orders received by the Mirrlees- 
Watson Company, Limited, for steam condensing plant are the 
following :—Surface-condensing plants for Uxbridge and District 
Electric Supply Company, Limited ; Anglo-Persian Oil Company, 
two sets ; M. Nairn and Co., Kirkcaldy ; and the Usine de Tuiliere, 
Bordeaux. Barometric jet condensing plants for Chuwo Seito 
Kaisha, Formosa ; C. and W. Walker, Limited, Donnington ; and 
the Durban Corporation ; and low level jet condensing plants for 
the Edinburgh Corporation and the Dinnington Main Colliery.— 
The Liverpool and North Wales Steamship Co., Limited, has 
placed the order for re-boilering the paddle steamer St. Tuduo 
in the hands of David Rollo and Sons, uf Liverpool. This firm has 
also recently received orders for boilers from the City of Dublin 
Steam Packet Company, the Booth Line, and from Messrs. Clark 
and Ground —Willans and Robinson, Limited, have recently 
received orders for four Willans Diesel oil engines, each to develop 
282 brake horse-power, for driving direct-coupled alternators. 
Two of these engines have been ordered by the Alianza Company, 
Limited, London, and two by the Rosario Nitrate Company, 
London, 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 


(From our own Correspondent.) 


Rheinland-Westphalia. 

THERE is little of interest to report in connection with the 
iron and steel industry, for the last two weeks have been remark- 
able for their quietness, consumers being rather disinclined to 
purchase largely just at present, Pig iron is strong on the whole, 
and foreign inquiry for it has considerably improved since the 
beginning of the present year. Only quite recently the Pig Iron 
(Convention has booked orders for over 50,000 t. crude iron for 
foreign consumption, to be delivered in the course of the present 
year. There is no change ro oar from the finished iron industry, 
employment in the various departments having remained regular 
as before. In some instances an improving activity was notice- 
able, but large sales have not been effected, and prices have been 
firm rather than rising. 


The Silesian Iron Trade. 
Good accounts are received from the Silesian iron market. 
Both in raw and in finished iron a healthy and pretty active 
business is being done, although comparatively few orders of 
weight are given out, 


Production of Pig Iron. 

According to the statistics given by the Union of German 
[ron and Steel Masters, the output of pig iron in Germany, includ- 
ing Luxemburg, was for December of last year 1,307,084 t., as 
compared with 1,272,338 t. in November, 1910, and with 1,164,625 t. 
in December, 1909. Production of the different sorts of pig iron 
was as follows:—Foundry pig, 287,823 t., as compared with 
231,176 t. in December, 1909; Bessemer, 30,925 t., as compared 
with 38,033 t.; basic, 809,744 t., as compared with 744,672 t.; steel 
ind spiegeleisen, 127,036 t., as compared with 98,831 t.; forge pig, 
11,556 t., as compared with 51,912 t. The production of pig iron 
during the period from January to December of the past year was 
14,793,825 t., as compared with 12,917,653 t. in the corresponding 
period the year before. 


The Steel Convention. 

Deliveries of the Steel Convention in December last year 
were 442,661 t., as compared with 420,306t. in November, 1910, 
and with 409,840 t. in December, 1909. This shows an increase of 
22,355 t., as compared with November, 1910, and a rise of 32,821 t. 
as compared with December, 1909. Of the deliveries in December 
last year 143,691 t. were semi-finished steel, compared with 
142,049 t. in November last year, and with 152,673 t. in Decem- 
ber, 1909 ; railway material, 193,324 t., as compared with 162,450 t. 
in November, and with 156,315t. in December, 1909; sectional 
iron, 105,646 t., as compared with 115,807 t. in November, and 
with 100,852 t. in December, 1909. 


The German Coal Market. 

Both in Rheinland-Westphalia and in Silesia increasing 
inquiry has been coming forward x all descriptions of house fuei, 
and the sharp frost that has now set in will cause a further 
improvement in demand. Engine classes of fue! continue well 
inquired for, and there was rather more life felt in coke. 


Austria-Hungary. 

During the past few weeks there has been very little busi- 
ness of importance done in the iron and steel industries, and 
a total absence of enterprising spirit is complained of. For the 
present, only a hand-to-mouth sort of trade is going on in the 
various departments, and prices show a weakening tendency. A 
moderately good business continues to be done in the coal trade, 
but no sales of weight have been effected during the past few 
weeks, 


Jron and Steel in Belgium. 

Quietly, but steadily, progress has been made in the 
development of the iron industry, and there are symptoms of more 
life being felt before long. Until now, purchases have been rather 
limited, and forward sales of some weight are quite an exception. 
The tone of the market, however, is healthy and firm, and the out- 
look may be regarded as favourable. Quotations are the same as 
those given during previous weeks. Reports are fairly encouraging 
as regards the Belgian coal trade ; demands continue active, and 
rates are stiff. 








REBUILDING THE POLYTECHNIC —-The Polytechnic in Regent- 
street, which was founded by Quintin Hogg in 1882, is being 
rebuilt this year at a cost of £90,000. This fund was commenced 
by a grant of £20,000 from the London County Council, and by 
the loan of a similar sum from the City Parochial Foundation. Of the 
remaining £50,000, some £47,500 have already been subscribed 
as a memorial to the late King Edward VII., and itis hoped that 
a’ large number of old members, scholars and students of the 
Polytechnic will unite to provide the final amount of £2500, which 
is ail that is required to make up the total sum necessary. Sub- 
scriptions should be sent to the Secretary, 309, Regent-street, W., 
or to the President, Mr. J. E. K. Studd. 


THE ISHERWOOD SYSTEM OF SHIPBUILDING.—Although it is little 
more than two years ago since arrangements were made for the 
building of longitudinally-framed steamers as devised and patented 
by Mr. J. W. Isherwood, of Middlesbrough, who was formerly a 
ship surveyor on the staff of Lloyd’s Register, and less than two 
since the first example, the oil-carrying steamer Paul Paix was 
completed and put into service, no fewer than 75 steamers, repre- 
senting about 296,000 tons gross register, have now been built or 
ordered. Of this number six had been arranged for of about 
20,000 tons as at December, 1908, and 30 of 110,000 tons during 
1909, while during 1910 the number of vessels built or being built 
in this and other countries reached 39, of close on 166,200 tons. At 
tirst, and for some time after the Isherwood system had approved 
itself in actual practice both from the shipbuilder’s and the ship- 
owner's point of view, there was a hesitancy to adopt it save for 
vessels of moderate dimensions ; but now builders and owners appear 
to have such confidence in thesystem that steamers of between 500ft. 
and 600ft. long are in actua! service, several vessels of 500ft. 
length being at present on hand for carrying passengers as well as 
cargo. The largest vessel at present completed on the system is 
the Great Lakes ore carrier William P. Palmer, 600ft. long, 58ft. 
beam, and 32ft. deep, having a deadweight —— capacity of 
11,000 tons. This vessel was constructed by the Great Lakes 
Engineering Works, of Detroit, Michigan, for the Pittsburg 
Steamship Company, of Cleveland, Ohio. Hamilton and Co., Port- 
Glasgow, who were among the first to take * the system, 
under licence of the inventor, have built, or are building, as many 
as twelve vessels of 36,000 tons, one of these recently started being 
a steamer 500ft. long by 58ft. beam. In addition to the Great 
Lake steamer above mentioned, two other large vessels are being 
built on the Great Lakes by the American Shipbuilding Company, 
one 520ft. long and one 550ft. long. The number of firms which have 
already built or are building on the system is 28, and altogether 44 
shipowning firms have adopted the system. Of the total number 
of vessels built or arranged for eight have been, or are being, built 
in the United States, one in Canada, eight in Germany, eight in 
Holland, and the remainder have been, or are being, built in the 
United Kingdom. No fewer than 29 vessels are for Liverpool 
account, It may be added, as proof of the satisfaction vessels 
built on this system are giving to owners, that one Dutch firm 
alone has already given orders for six vessels, one German firm for 
tive, two British firms for four vessels each, two British firms for 
three vessels each, and seven British firms, one American firm, one 
Dutch firm, and one Norwegian firm two vessels each, 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-ofice Sale Branch, 
25, Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The jirst date given is the date of application; the second date at the 
end of the abridgment is the date of the advertisement of the acceptance 
of the complete specification. 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-ofiice of opposition to the grant of the Patent. 





STEAM ENGINES. 


June 10th, 1910.—IMPROVEMENTS IN TERMINAL EXHAUST 


22,887. 
of 39, Devonshire-road, 


STeaAM ENGINES, John Davidson, 
Pendleton, Lancaster. 

This invention relates to improvements in the cylinders of the 
class of engines in which the steam always flows in one direction, 
the inlet being controlled by valves while the exhaust takes place, 
when the piston uncovers ports when near the end of its stroke. 
The object of the invention is to economise steam without detract- 
ing from the efficiency of the engine. For this purpose the 
cylinder is jacketed in the usual way around the barrel and 
cylinder head as far as practicable, but in order to increase the 
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efficiency of the jacket the steam is caused to circulate around the | 


barrel and afterwards across the cylinder head, or in the reverse 
direction, before entering the cylinder through the admission 
valves. In the case of small engines where the admission valves 
have no thoroughfare through them, one half only of the steam is 
caused to pass through the jacket. 





| 
| 


Referring to the drawing, the | 


steam for the top valve enters at E, and when the admission valve | 


opens, one half passes directly into the cylinder through the 
bottom end of the valve, the other half passing round the barrel 
jacket, and afterwards through passage F and across the head to 
the top of the valve, and then into the cylinder. — December 28th, 
1910. 


STEAM GENERATORS. 


2367. January 3lst, 1910.—IMPROVEMENTS IN STEAM GENE- 
RATORS, Isaac Gaunt Butler, of Albion Works, Stanningly, 
near Leeds. 

In boilers having an internally fired flue provided with vertical 
and transverse water tubes it is desirable to have some means 
whereby the heated products of combustion shall be caused to 
impinge more effectively upon the sides of the flue tubes and the 
water tubes. To effect this the vertical water tubes as at A are 








provided with a swinging baffle. The battle consists of twoarms 
B B bearing on collars surrounding the water tube A. These arms 
carry on either side wing plates C C, these plates being of such a 
size that space is left round the internal periphery of the flue and 
at either side of the water tube. By deflecting the arrangement to 
a suitable angle any required amount of baffling can be brought 
about. For inspection or cleaning purposes the whole can be 
swung parallel with the axis of the flue.— December 28th, 1910. 


INTERNAL COMBUSTION ENGINES. 


16,014. January 5th, 1910.—IMPROVEMENTS IN VALVE-ACTUATING 
MECHANISM FOR REVERSIBLE INTERNAL COMBUSTION ENGINES, 
James Duulop, 69, Armadale-street, Dennistoun, Glasgow. 

The admission and exhaust valves are driven independently 
from two shafts AB respectively. These shafts are driven by 
gearing from the crank shaft C. The shafts A Bare not rigidly 
connected to the gear wheels D E, but they are provided with 
members FG which engage suitable faces in their interior. The 
admission shaft gear wheel D can be rotated through about 90 deg. 
and the exhaust shaft gear wheel E through about 270 deg. inde- 
pendently of their shafts, It will be seen that to cause the engine 





to work in either direction it is only necessary to rotate the crank 
shaft through two turns in the direction in which it is desired to 
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run to bring the members F G into contact with the proper faces 
— December 28th, 1910. 


13,273. June Ist, 1910,—ImMPROVEMENTS IN PISTONS FOR FLUID 
PRESSURE ENGINES, Ernest Talbot, of 34, West Sixty-first- 
street, New York, 

The piston is constructed of an overhanging cap portion A, to 
which is riveted the trunk portion B. The cap portion is recessed 
for the piston rings as shown. Lugs C on the trunk are bored’ to 








receive the gudgeon pin, which is held in place by a tapered pin as 
at D. The construction is intended to provide a piston of small 
weight and possessing great rigidity. Incidentally the gudgeon 
pin bearings are removed from the hot cylinder walls, so that 
they are not likely to receive an excess of heat therefrom.— 
December 28th, 1910. 


DYNAMOS AND MOTORS. 


30,482. December 30th, 
DyNAaMO ELECTRIC MACHINES, 
Leicester-road, Hale, Chester. 

This invention relates to that type of dynamo electric machine 
known as rotary converters, and has for its object to provide 
machines of this type which will withstand excessive overloads 
without arcing between the positive and negative brushes. The 
operation of the apparatus is as follows :—When the rotary con- 


1909.—IMPROV. IENTS RELATING TO 
Miles Walker, The Cottage, 


| verter is running under normal conditions the cross magnetisation 


which would be produced by the direct current in the armature 
is neutralised by the alternating current supplied thereto, but if, 
owing to a short circuit, the machine delivers a larger direct cur- 
rent than can be neutralised by the alternating current a magneto- 
motive force is set up along the paths F. This magneto-motive 
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force tends to strengthen the flux through the portion C of the pole 
face and to weaken the flux through the portion A. The conduct- 
ing grid or ring B, according to a well-known manner of operation, 
serves to retard the rise in flux through the portion C of the pole 
face which it surrounds. There being nothing to oppose the 
change in the magnetisation of the portion A of the pole face 
the flux through this portion is reduced under the influence of 
the armature reaction, or may, if the short circuit be of sufficiently 
low resistance, be completely neutralised or even reversed in 
polarity. A portion of the flux from the main pole under these 
circumstances leaks along lateral paths, such as D, when the portion 
of the flux comes under the influence of the strong demagnetising 
force of the armature current. The voltage generated at the 
direct-current brushes is thus very considerably reduced when a 
short circuit occurs and the current does not rise toas high a value 
as it otherwise would. The machine is protected both on its 
alternating and direct-current sides, since the inductances serve to 
limit the maximum current passing through the slip ring, whilst the 





80 





Jan. 20, 1911 





THE ENGINEER 








direct current side is protected by the use of the grids B.— December 

28th, 1910. 

23,633, October 12th, 1910.—IMPROVEMENTS IN OR RELATING TO 
THE COMMUTATION OF THE ROTOR CURRENTS IN POLYPHASE 
ELECTRIC COMMUTATOR MACHINES, Siemens Brothers’ Dynamo 
Works, Limited, Caxton House, Westminster. 

The commutating pole winding, which usually carries the main 
current, is shunted by a branched winding having an impedance 
which is of such a value that the load current which tlows through 
the commutation pole winding and the branched winding in 
paralle) will divide up into two variable values having an approxi- 
mately constant ratio; thus the current in the commutation pole 
winding will be proportional to the load current quite inde- 
pendently of the value of the frequency of this current, and the 
reactance voltage will be compensated by a suitable commutation 
tield. Clearly this condition is obtained when the ratio of R, the 
ohmic resistance of the branched winding, and L, the coefficient 
of self-induction of the winding, is equal to the ratio of R and Lin 
the commutation pole winding. The transformer voltage is 
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corrected by introducing the secondary winding of a transformer 
—which may be integral or incorporated with the machine itself— 


into the above referred to branched winding, or into the branch | 


containing the commutation pole winding, or partly into one of 
the branches and partly into the other. The voltage induced 
in this secondary winding is of such a value that it wholly or 
partially neutralises the transformer voltage by bringing about an 
alteration of the current in the commutation pole winding. 
fact, as soon as a suitable voltage is induced in the secondary 
winding of the transformer a current flows round the local circuit 
consisting in the branched winding and the commutation pole 


winding, and the transformer voltage in the short-circuited rotor | 


coil is thus neutralised. The engraving represents diagram- 
matically a rotor coil A connected to two segments of a commu- 
tator of a rotary frequency transformer, and the segments are 
short circuited by the brush B. One of the active sides of A is 
situated under a commutation pole W, and the other side is free 
to be acted upon by the main magnetic field. L is a choking coil. 
There are five other illustrations. — Jecember 28th, 1910. 


MOTOR CARS AND ROAD TRAFFIC. 


5362. March 3rd, 1910.—IMPROVEMENTS IN STEAM CAR ConstTRUC- 
TION, Henry Pearson and Percy Cox, both of 1, Tudor-parade, 
Beckenham-lane, Shortlands, Kent. 

The steam generator A is provided with two flues B,C. The 
top flue B has an orifice at D, through which the products of com- 
bustion pass from the boiler. An orifice E is also provided on the 
second flue. A fan F, carried on the end of the engine shaft, 
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induces a draught through both flues when the car is running, and 
a shield G is provided over the orifice Eso that the products of 
combustion are ejected downwards beneath the car body. The 


fiue B is carried upwards to the top of the bonnet, where it is pro- | 


vided with a sliding door H. This door is opened when the car is 
standing still, so that the products now pass upwards.— December 
28th, 1910. 


MEASURING AND TESTING INSTRUMENTS. 


2152. 
William James Bulgin and Henry Norman Leask, both of 
Newton Heath Ironworks, Newton Heath, Manchester. 


The dynamometer herewith described is an improvement on the 


In | 
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| 
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‘* Froude ” water type and is intended to run in either direction. | 
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The rotor consists of two cup wheels A, the vanes on one wheel 
being oppositely directed to those on the other. 


The casing carries 


| 


| 


| receiver A is fitted it overbalances the counter 


similarly oppositely directed sets of guide blades CC and D D. 
It is intended that when one wheel, say, is operative, the other 
is out of action. E, E, E are water chambers and each is con- 
nected to the inlet pipe F. From the periphery of each wheel the 
water is discharged as usual through the outlet pipes G. The 
casing is mounted on rollers H and a lever arm, not shown, pro- 
jects from it. This lever arm has a dashpot mounted above and 
below it, and a spring weighing device is likewise attached to each 
side of it. In this way the dynamometer is suitable for testing 
engines or motors running in either direction. —- December 28¢/, 1910. 


CRANES AND CONVEYORS. 
29 
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874. IMPROVEMENT IN PNEUMATIC CONVEYORS FOR GRAIN, 
Arthur George Bristow, of Robert Boby, Limited, St. Andrew's 
Ironworks, Bury St. Edmunds, Suffolk. 

This specification describes an improvement in grain elevating 
apparatus in which a vacuum is employed for the purpose. Tbe 
grain receiver A is trunnioned in the forks of a lever B, which is 
provided with an adjustable counterpoise at its other end, C is 
the grain sucking pipe and D the vacuum pipe. These pipes are 


in part flexible, as indicated.. On the neck of the receiver is a | 


N° 29,874. 











valve E operated as shown from the lever B. 
A dashpot G is fitted beneath the counterpoise weight. 
hinged door H through which the grain is discharged into the 
distributing hopper J is operated by the lever K attached to it, 
and the roller L monnted on a fixed bracket. 
\ poise and the lever 
B swings down. The door H now falls open and the grain is dis- 
charged. During the downward movement the valve E is opened 
to the atmosphere by the links shown, so that the vacuum is 
destroyed in the receiver while the grain is being discharged. The 
dashpot prevents the movement of the lever before the proper 
moment. — December 28th, 1910. 


MISCELLANEOUS. 


19,971. 
WITH REMOVABLE CorEs, Siemens Brothers and Co,, Caxton 
House, Westminster. 

The upper engraving shows one form of the arrangement, in 
which A represents the magnet core, of which the end B remote 
from the armature E is somewhat larger than the coil C. B and 
C can be readily removed by withdrawal through the yoke. One 
end of the coil winding is fastened to a terminal F on the irun core, 
and this terminal may be shielded by a metal cap G which protects 
it from any mechanical injury as well as from any danger of an 
electrical short circuit. The other end of the coil as well as the 
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yoke is earthed and the metal cap is also preferably earthed so 
| that no harm could occur to the coils if a live conductor should 
| make contact with the cap. Although the mag 


net is shown with 
one terminal only, it is clear that both ends of the windings thereon 
may be fitted to similar terminals, the protecting caps over which 
may be earthed. The lower engravings show in vertical section 
and plan respectively a magnet of the kind described with several 
poles. In these figures A is the common iron body or yoke for the 
three magnet cores B, of which only one is shown in place. The 
iron block acts at the same time as yoke and as the common pole, 
which is the equivalent to and the opposite of the poles formed in 
the separate cores. Any desired form may be given to this common 
yoke, though that shown has the advantage of extreme simplicity 
and small cost of construction. The supports for the axles of the 


| armatures can be made in one piece with the yoke or secured 
to it.— December 28th, 1910. 
| 
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SELECTED AMERICAN PATENTS. 


(From the United States Patent-office Official Gazette.) 





978,001. Sream InJector, R. G. Brooke, Macclesfield, England, 
—FKiled April 18th, 1910, 
This patent is for a self-regulating injector with a steam nozz\c 
in the casing in constant communication with the inlet, and » 
spindle subject to the opposing pressure of steam supplied to th, 





F is a batHe-plate. | 
The | 


As soon as the | 


August 26th, 1910.—IMPROVEMENTs IN ELECTRO-MAGNETS | 
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Roselle Park, N.J., ABs QHOrs to Wheeler Condenser and En 
| 








injector and to the delivery pressure and adapted automatically to 

restrict the communication between the steam inlet and nozzle to 

curtail the steam supply at starting, and to increase the supply to 
its full value when a required delivery pressure is set up. 

978,323 STEAM Pires FOR ARTICULATED Locomotives, C. ./ 
Mellin and W. L. Reid, Schenectady, N.Y.—Filed Septembes 
29th, 1910. 

This patent is for the combination of a rear frame, a front frame 
coupled to it, a plurality of driving wheels supporting each of the 
frames, a boiler fixed to the rear frame and projecting, with the 
capacity of relative movement, over the front frame, cylinders 
tixed to the rear frame and actuating the driving wheels, a main 
steam supply pipe within the boiler, internal branch steam pipx 





[978.323 ] 





| sections connected to it, and extending downwardly between the 
| boiler shell and tubes to openings in the lower portion of the shell, 
| bearing plates secured to the boiler shell around these openings, 
| inner bal] joint rings fitting between the internal sections and the 
| boiler shell, outer ball joint rings fitting in the bearing plates, bolts 
connecting the inner and outer ball joint rings and internal 
sections to the boiler shell, and external steam pipe sections abut 
ting against the outer ball joint rings and extending to the valve 
chests of the cylinders. There are five claims. 

978,697. Ww. 


CONDENSER, &. Christie, Sewaren, and T. Roberts, 





HEEVING Company, Carteret, NS, “ Corpoi ation of New Jevsen, 
— Filed September 12¢h, 1910. 
This patent is for the use of perforated screens arranged as 


97 8,697 























shown for breaking up the injection water into streams. There 
are eleven claims, 


979,165. Compound ComprRessED AIR ENGINE, ©. B. Hodges, 
Pittsburg, Pa., assignov to H, K. Porter Company, Pittsburg, 
Pa, a Corporation of Pennsylvania,—Filed June Vth, 1 

This patent is for the combination of a high-pressure engine, a 
low-pressure engine, and an inter-heater between them, means 






































operated by air under pressure for inducing a current over the ex- 
posed surfaces of the inter-heater, and a valve controlling said 
mducing means, a throttle valve, and a throttle lever connected to 
the throttle valve and having an auxiliary arm controlling the 
current inducing valve, There are four claims, 
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THE EXPLOSIBILITY OF COAL DUST. 
No, IV.* 


In our previous articles we dealt chiefly with the 
problems of coal dust as studied in this country. We 
now propose to turn our attention to the bulletin{ 
recently issued by the United States Geological Survey, 
and to review the subject of the explosibility of coal dust 
as investigated at Pittsburg. 

The work so far carried out at the Pittsburg experi- 
mental station cannot be compared for fullness of detail 
with that undertaken at Altofts. Indeed the report now 
before us is purely of a preliminary nature, and in draw- 
ing their conclusions the authors have relied largely on 
the results of work done elsewhere. This is explained by 
the factthat the station was not opened until the end of 1908, 
and that since that date it has been largely employed for 
other work not directly bearing on the question, such as 
the relative safety of different mining explosives. 

The report first points out that there is a considerable 
diversity of opinion as to what should be inferred by the 
term “coal dust.” It is possible to classify coal dust 
according to the distance to which it can be carried by air 
currents. This is obviously an unsatisfactory method of 
discriminating between what is coal dust and what is not. 
Material which will pass through a 100-mesh screen 
is commonly regarded as equivalent to mine dust. At 
the Pittsburg station the capacity of the material to 
propagate flame in the initial stages of an explosion is 
taken as a measure of its right to be regarded as dust. 
As we shall see hereafter, this definition means roughly 
that particles passing through a 20-mesh screen are to be 
regarded as dust. The convention adopted is a reason- 
able one as far as it goes, but it does not appear to us 
to be a matter of great importance to settle sharply the 
limits of fineness separating “ dust” from “ small particles 
of coal.” 

The gallery at Pittsburg is formed of fifteen sections, 
each 6ft. 8in. long, so that the total length is 100ft. It is 
6ft. 4in. in internal diameter, and is, apparently, composed 
of riveted steel plates. One end is closed by a concrete 
block 8ft. in depth and sunk flush in this is the igniter 
cannon, so that a more or less exact representation 
of a blown-out shot occurring at the end of a working 
gallery is obtained. Each section of the gallery is pro- 
vided at one side with an observation window and at the 
top with a relief door or flap valve. To judge the length 
of the flame, its appearance at these doors or windows is 
noted. As might be expected, the two observations do not 
yield identical results, the length of flame as seen from 
the windows always being greater than that indicated by 
the doors. No mention is made in the report as to 
whether the relief doors are loaded in any way, so that 
we are unable to get any idea of the pressures developed. 
The ventilation details are not clearly described, but from 
the details given we infer that no attempt is made to 
reproduce actual conditions, and that the system of blow- 
ing and exhausting arrangements is merely intended to 
secure the suspension of the dust in the air at the moment 
of firing. It would appear that along the bottom of the 
gallery and outside it a pipe is laid from a blower situated 
at one end of the gallery. This pipe is connected to every 
third section of the gallery, so that air can be delivered 
into it at five different points along its length. A similar 
pipe is led along the top of the gallery, and is connected 
to an exhauster. This exhaust pipe is likewise connected 
to every third section, and apparently to the same 
sections as those to which the blower pipe is joined. 

Three series of preliminary experiments with explosible 
coal dusts have so far been completed. In the first of 
these the effect studied was that of the quantity or 
density of the dust, that is to say the effect on the explo- 
sion of varying the amount of dust per cubic foot of air 
space in the gallery. In the second the effect of the 
degree of coarseness of the dust was investigated. In 
the third the subject of study was the effect of the 
chemical composition of the dust. 

For the density tests six sections, or 40 linear feet, of 
the gallery were used, a paper diaphragm being placed at 
the end of the sixth section. Between the diaphragm 
and the concrete block at the closed end of the gallery 
there were thus 1260 cubic feet of air space. Near the 
concrete block, and at the top of the gallery, a short pipe 
6in. in diameter was fixed. The requisite quantity of dust 
was placed in this pipe before each experiment, and when 
everything was ready a blast of compressed air ejected 
the dust into the gallery. Simultaneously the fans were 
started so as to keep as much of the dust in suspension 
as possible. It would appear that no standard time was 
chosen for the interval between the ejection of the dust 
and the firing of the shot, for we read that the average 
time was 290 seconds. It seems strange that greater 
care was not taken with this detail of the procedure. 
The ventilation arrangements are far from satisfactory, 
and manifestly can not fulfil their proper function, namely, 
the maintenance of the dust in suspension in the air. 
Indeed, it was found by the experimenters that the dust 
quickly settled in spite of the air currents. By taking 
samples of the air at the axis of the gallery it was found 
that 85 seconds after the ejection of the dust only 
about 9 per cent. of the original amount remained in 
suspension. In 275 seconds about 4 per cent. still 
remained in the air. It can be inferred, therefore, that 
at the average time of firing the shot about 974 per cent. 
of the original amount of dust had settled to the ground 
and sides. The experiments cannot, therefore, be regarded 
as carried out with the dust in suspension. Yet the 
report gives the amount of dust per cubic foot of air 
space to the fourth place of decimals. Again, the fact 
that the cannon was fired at a varying time after the 
ejection of the dust must preclude any comparison what- 
soever between the different experiments of the series. 

The coal used was obtained from the Pittsburg seam, 


* No, ILL. appeared December 28rd, 1910. e 

.+ United States Geological Survey: ‘‘ Bulletin” 425, ‘‘ The Explosi- 
bility of Coal Dust,” by George S. Rice. Washington: Government 
Printing-office. 





and after grinding it so that it could all pass through a 
200-mesh sieve, it had the following average com- 


position :— 
Momture: .5- 5. 1.94 per cent. 
Volatile matter ... BDiT%- 4, -. 45 
Fixed carbon oy» Sem 
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In all five tests were made, the quantity of dust 
employed varying from .02530z. to .06350z. per cubic 
foot of air space. One and a quarter pounds of black 
powder were used in each case in the cannon. Ignition 
of the dust was obtained, it is stated, in all cases, and 
complete propagation in four. The exception was that 
trial in which the least amount of dust, namely, .0253 oz. 


” 


per cubic foot wasused. It is concluded that the distance | 


to which the explosive wave is propagated is proportional 
to the total amount of dust ejected into the gallery. In 
view, however, of the apparently careless procedure 
adopted in these experiments, we do not feel inclined to 
place great reliance on any deduction from the results. 


The second series of experiments was undertaken | 





Shelves 





CROSS SECTION 


Tests 3 and 4 illustrate the influence of the explosive 
used on the explosibility of the dust. The coal dust in 
each case was the same. Yet 300 grammes of dynamite 
failed to explode it, while 500 grammes of black powder, 
size C, brought about an explosion. The report adds 
that black powder, size C C, failed like the dynamite to 
bring about propagation. These results may be 
accidental, but it is almost certain that semi-bituminous 
coals produce a dust less sensitive than bituminous 
coals. 

Some informal tests were made with road dusts having 
a high percentage of ash in their composition. From the 
results published it would appear that ignition and pro- 
| pagation were obtained in nearly every case. In one 
instance, however, in which a bituminous dust contain- 
ing 57 per cent. of ash was used, there was no propagation, 
the flame dying away at about half-way along the gallery. 
Such road dusts, it is to be noted, would be largely contami- 
nated with shale or stone dust, and the results of these experi- 
ments at Pittsburg are not what we might have expected in 
view of the conclusions reached at Altofts with regard 
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Fig. 13—PART OF THE PITTSBURG EXPERIMENTAL GALLERY 


with a view to determining how fine a coal dust must be 
if when abundantly present it is to propagate an explo- 
sion started by a blown out shot. In this case the dust 
was distributed on shelves 4in. wide, four of which ran 
down each side of the gallery. In the first three sections 
dust was strewn along a trestle 20ft. in length, the top 
surface of which was 12in. broad, and situated at a dis 
tance of Yin. below the centre line of the gallery—see 
Fig. 13. The amount of dust employed on the shelves 
and on the trestle worked out at one pound per linear 
foot of the gallery. Coal of the same character as already 
described was used, and, after grinding, was passed 
through 20, 40, 60, and 80-mesh screens, so that four sizes 
of dust were obtained, namely, such as would remain 
on 40, 60, 80, and 100 mesh screens respectively. The 
results showed that with 1} lb. of powder neither ignition 
nor propagation was obtained with the first two sizes of 
dust. Ignition but no propagation was obtained with 
that dust which, passing through a 60 screen, remained 
on an 80 screén; while both ignition and propagation 
were obtained with the finest dust. By doubling the 
charge of powder in the cannon, ignition was obtained 
with the 20-40 dust, but the propagation is described as 
only partial. It is stated that had the charge of powder 
been still further increased, even the 20-40 mesh dust 
would probably have originated an explosion. 

The important influence on the explosion of the 
chemical composition of the dust was next investigated. 
The coal dust used was derived from deposits in different 
parts of the United States, and ranged from an anthracite 
containing under 5 cent. of volatile matter, through sub- 
anthracite, semi-bituminous and bituminous to sub-bitu- 
minous coal containing nearly 35 per cent. of volatile 
matter. We shall see later on that in France M. Taffanel, 
working at the Liévin gallery, had propounded the theory 
that the order of inflammability of a coal dust is directly 
proportional to the percentage of volatile matter present. 
The Pittsburg tests partially bear this out, but they also 
emphasise the fact that the character and the quantity 
of the explosive employed to start the ignition has much 
to do with the results attained. The charge of coal dust 
in these experiments was in each case equivalent to 
0.61 oz. per cubic foot of air space, and was distributed on 
the shelves and the trestle referred to above. In the 
following table the results are summarised :— 


Influence of Chemical Composition on Explosibility. 





| to the mitigating effects of stone-dust when artificially 
| mixed with the coal dust. 

| At the present day, according to the report before us, it 
is quite a common practice to employ coal dust itself for 
“tamping ” or stemming shots in mines. In connection 
with this practice a theory had been advanced in America 
| that if such tamping were damped with water it would 
be rendered harmless with a blown-out shot. To test this 
point some experiments were made at the Pittsburg 
gallery. The powder used was black FFF, and was pro- 
tected from the damp dust by a paper wad. Employing 
24 lb. of powder in the shot, and with no tamping of any 
description, it was found that a flame 18ft. in length was 
produced. The same length of flame was recorded with 
0.9 lb. of bituminous coal dust used in the dry state as 
tamping. With the same weight of powder and of 
tamping, but with the latter quite moist, the length of 
flame noticed was 30ft. The opinion formerly advanced 
was thus apparently completely and emphatically contra- 
dicted. But further experiments in which both the 
amount of powder and the weight of the tamping were 
altered showed that no dogmatic expression of opinion on 
the subject is possible. The results obtained are best 
exhibited in a table. 


Experiments with Coal Dust as Tamping. 


Weight of Tamping. Length of 
powder (Ibs, ) Condition, Weight (Ibs. ) flame (ft.) 
25 none used vex? Ra 8 
2.5 wet eed 0.9 ae 3 
25 dry 0.9 18 
1.25 wet 2.6 24 
1.25 dry 2.6 ache 4 
2.5 wet 2.6 et et 50 
2.5 Soar dry 26 cay pes 64 

It will be seen from the last four tests that the views 


held regarding the beneficial effect of moistening the 
tamping dust are upheld as far at least as the length of 
flame produced is a criterion. 

We have now to deal with an important set of experi- 
ments in which direct means for preventing an explosion 
of coal dust were investigated. We have seen that at 
Altofts the remedial measures consisted of the applica- 
tion of stone dust. At Pittsburg the effect of humidifying 
| the air was tried. The arrangements for the tests in- 


| cluded the blocking up of the openend of the gallery with 




















. . . | i Volatile oe Propaga- 
Test. Explosive used. Coal. matter, _ 'gnition. Py 
cote ee i ee at 

Per cent. | 
1 | 500 grammes FFF black powder ... ..| Anthracite... 4, 22 Slight No 
2 | 500 grammes FFF black powder ... . | Sub-anthracite 8.32 No ye 
3 | 500 grammes C black powder... Semi-bituminous ... 13. 96 Yes Yes 
4 | 390 grammesdynamite ... ... = 13. 96 No No 
5 | 375 grammes FF black powde re ee 15, 16 Yes Yes 
6 | 500 grammes FFF black powder ... Bituminous 18. 98 a si 
7 | 500 grammes FFF black powder ... + 25. 43 = ssa 
8 | 375 grammes FF black powder... ... fe 31.15 ‘< Fd 
9 | 375 grammes FF black powder ... ... “ 31. 54 3 ee 

10 | 375 grammes potassium nitrate powder = 33. 52 a pe 

11 | 375 grammes FFF black powder ... ... = ss 35. 37 a ‘ 

12 | 375 grammes FF black powder Sub-bituminous 34, 49 a ae 





It must not be concluded from these tests, although no 
propagated explosion was obtained with anthracite dust, 
that such dust is non-explosive. There may very well be 
conditions under which propagation would take place. 


a paper screen, and the admission of a ventilating current 
| through a relief door situated on the top side of the 
gallery near its openend. This air current was induced 
| through the gallery by a Koerting exhauster and 
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just before entering the gallery it was heated and humidi- 
fied. The heating was effected by means of steam coils, 
while the addition of moisture was brought about by a 
spray, using compressed air and water, whereby the 
water was very finely divided, the arrangement 
resembling those much used in cotton mills for a 
similar purpose. We are not informed as to the amount 
of coal dust distributed on the shelves. The charge of 
black powder used was 1}]b., and below we give the very 
striking results of these experiments in a tabular form :— 


Influence of Atmospheric Humidity on Explosihility. 








= Air current. 3% Result 

5 : coor a eee ama 
Eu; . |Temperature.| Humidity, | 8c : 
ao tl at ae 
fe Eilsesisiai4| 33 |3 | 28 
a ic) = 3 = ‘ 2.2 a | os 

>~iaiziszsitsp| 2/7 14 
= 5 = 5 8 
| 

hb miifim.| °F.) °F.) Z yA 

0 28 131] 344) 343 yy | C6 — Yes | Yes 
1 46 104} 61 39 89 | 6 1-91 | Yes | Yes 
16 35 120] 58 35 98-6) 73 18-4 | Yes | No 
24°18 123) 59 34 82 65 11-63 | Yes | No 
48 0 112| 52 33 92-9} 77 | 12-71 Yes | No 
48 0 96 | 53 21 95 75 «26-19 | Yes | No 
70 0 182 | 44 30 90 81 2-15 | Yes Yes 








By “duration of test” is meant the length of time 
prior to the ignition during which the humidified air 
current was allowed to circulate steadily through the 
gallery. With regard to the velocity of the air, it will be 
seen that this is only about ;); of that adopted at Altofts. 
The report contains no explicit information as to how the 
humidity was measured. The seventh column of the 
above table is headed “ percentage of moisture in dust.” 
By this is to be understood the percentage of moisture in 
the dust on the shelves before firing; that is to say, 
the figures given indicate the weight of moisture 
naturally present in the coal together with the weight of 
water vapour deposited on the dust during the interval of 
time noted in the first column by the humidified air 
current. As the coal dust used contained naturally about 
1.9 per cent. of moisture, it is easy to determine how 
much of the quantity shown in the table is due to 
deposition. 

The first experiment was, it will be seen, made with- 
out humidifying the air, and complete propagation 
resulted. In the second the humidity was raised to 89 
per cent., but after 1 hour 46 minutes practically no 
moisture had been deposited on the dust, and complete 
ignition and propagation were again obtained. In the 
third experimentthe humidity was 98.6 ; that is to say, the 
air was very nearly saturated with moisture. It will be 
seen that after 16} hours the air current had deposited a 
large amount of moisture on the dust. The propagation 
was only partial, the flame dying down before it reached 





30.90 per cent. of moisture. When this dust was 

allowed to dry until it possessed only 11.80 per. cent. 
of moisture complete propagation was obtained after 
ignition. 

Although these tests were more or less informal and 
only of limited extent, they indicate clearly that a large 
excess of moisture mechanically mixed with the coal 
dust is required to prevent the propagation of an 
explosion. On the other hand, it would appear that the 
percentage of moisture required to render coal dust free 
from danger is much less if it be deposited from the air, 
| the air itself being also moist. 
| This practically concludes the account of the Pittsburg 
experiments if we except certain laboratory investiga- 
tions made by Mr. J. C. W. Frazer. Two series of such 
experiments have been or are being conducted. In the 
first of these Mr. Frazer studied the relative absorption 
by different coals of oxygen from certain oxydising agents, 
such as chromic acid, the idea being that by measuring 
this tendency some measure of the danger due to spon- 
taneous combustion might be obtained. In the second 
series of experiments the pressures developed during 
explosion are being measured. 

It is of interest to note that within the last week or so 
information has reached this country that the United 
States Bureau of Mines is negotiating for the purchase of 
a mine at Pittsburg for experimental purposes, and 
there the dangerous nature of coal dust will be demon- 
strated to mineowners and those responsible for the 
framing of the country’s laws. We also understand that 
it is proposed to secure legislation whereby it will be made 
obligatory on colliery officials to see to it that a proper 
degree of humidity is maintained in the mine air, particu- 
larly in winter. In addition to installing sprinklers in the 
galleries, and to securing the proper removal of all dust 
as far as it is possible, it is proposed that the application 
of stone dust and the exhausting of steam into the intake 
air shall be enforced. 








WARSHIPS LAUNCHED AND LAID DOWN 
IN 1910. 


WE give below four tables showing (1) the world’s 
armoured ships laid down in 1910; (2) the world’s 
armoured ships launched in 1910; (3) the world’s 
unarmoured ships laid down in 1910; and (4) the 
world’s unarmoured ships launched in 1910. 

With regard to the British battleships a rumour exists 
that the 12in. with which they are armed may prove to 
be the “ 12in. A,” by which name a larger gun was long 
known officially. This is improbable. Far more likely 


regarded. 

The two Austrian ships have been under construction 
for some time by the Stabilimento Technico of Trieste, 
but the actual date of laying down has been variously 














they are sisters of the Neptune, as which they are | 


—7 


practically certain for the ships of the following Estimates 
The 6.7in. guns are likely to be replaced by 6in., ag 
the smaller guns are man-handled and fire much more 
quickly. 

The armament of the Italian ships is quite likely to 
be replaced by a fewer number of heavier guns. 

The United States battleships, N 34 and N 35, with 
l14in. guns, were not laid down in 1910, although the con. 
tracts were awarded. 

The four British ships shown are the four “con. 
ditional Dreadnoughts” included in the 1909-10 pro. 
gramme, and should have been laid down in the previous 
year, or at any rate before the end of March, 1910. 

Certain British battleships of the 1910-11 programme 
might have been laid down during 1910, but they were 
not “officially” laid down until after January Ist, 1911, 








MANCHESTER WATERWORKS. 


THE southernmost section of the new pipe line, which is 
now being laid between Lake Thirlmere and the Audenshaw 
Reservoir, Manchester, comprises numerous railway cross. 
ings, and necessitates passing under the Manchester Ship 
Canal at a point 600 yards west of Barton Bridge. In order 
to carry out this passage the engineers, Messrs. G. H. Hill and 
Son, have designed a subway with a vertical shaft and valve- 
house at either end, and of sufficiently large size to 
accommodate, in addition to the present line, two further 
lines of pipes which are included in the scheme. The pipes 
will, for the most part, be 40in. in diameter, and will be of 
cast iron, or, where special considerations involve it, of steel. 
| In order that no obstruction should be placed on the land at 
| the side of the canal, which may be required for railway 
| sidings, wharves, &c., the subway has been designed 61 Ift. 
| 6in. long. The shafts and tunnel will have a diameter of 
| 15ft. 6in., and will be lined with cast iron segment plates 
| 14ft. 6in. inside diameter. The depth to the centre line of 
the tunnel will be 59ft. 4#in. below the top water level or 
| 28ft. 107in. below the bottom, allowing 31ft. 6in. for the 
| depth of water in the canal. The centre line of the tunnel 
| at the north or Thirlmere end is exactly at sea level, while 
| at the south end it is 1ft. 4in, below this level, giving a fall 

of 16in. in 611ft. Each shaft will comprise a vertical length, 
| and a curved pertion forming a right-angled bend to connect 

the shafts and tunnel. The cast iron liming of the shafts 
| and tunnel will be l4in. thick, the rings forming the tunnel 
| being 20in. long, and those of the shafts 3ft. and 4ft. long. 
| Each ring of the tunnel will comprise nine segments, and 
| a keypiece and radiating segments will be provided to form 
| the junction of the shafts with the tunnel. 
| The rings of plates forming the upright shafts will be com- 
| posed of eight similar segments, and a hole will be pro- 
| vided in the centre of each segment for grouting, a steel 
| plug being afterwards inserted. The space between the sub- 
| way segment plates and the ground will also be made 
| solid, either with grout injected through holes provided in 
| the plates for that purpose or with 5 to 1 cement concrete. 
| The lower portion of the tunnel will be levelled up with 5 to 1 











THE WORLD'S UNARMOURED SHIPS LAUNCHED DURING 1910. 


? Normal Builders of 
Name | Builder. — Armament. By Speed. Machinery. Boilers machinery and 
ment. | boilers. 
BRITISH— Tons. 
Weymouth... ---| Elswick... 5300 8 Gin. ... 22,000 | 26 Parsons turbine... Yarrow Hawthorn 
Falmouth ... ...| Beardmore ... 5300 NL, ue oe. ee 22,000 26 Bs x Q ‘ .. Beardmore 
Bristol SRNR ste: sees: ave 4900 2 Gin., 10 4in.... 18,000 | 26 me ; iis * ... Brown 
Blonde .--| Pembroke Yard ... 3400 10 4in. ... ae 18,000 | 25 : me a = . Pembroke Yard 
PORTUGUESE— 
Vulcano | Thornycroft... ... _— No guns 400 | 12.5 Reciprocating ... -| Thornycroft... Thornycroft 
RUSSIAN— | 
Grosa ... .--| Baltic Works 950 2 6Gin., 4 4.7in. 250 | ii - .. Belleville ... Baltic Works 
Schval... at Ke 950 2 6in., 4 4.7in. 250 11 ‘ ae - . ” ” 
Schtorm oI 5% 950 2 6in., 4 4.7in. 250 11 rf ae yee ee 3 it a ‘s 
Smertch ool . = 950 2 Gin., 4 4.7in. 250 11 = 
Ouragan eo] : ~ 950 2 6in., 4 4:7in. 250 | 11 rf is bak Nees % se ne * 
Wichrya wl = es 950 2 6in., 4 4.7in. 250 | 11 55 ; 
Wyuga wm ee 950 2 6in., 4 4.Tin. 250 | ii « x. 
UruGUAY— | | 
Uruguay ..| Vulkan, Stettin ... .. 1400 2 4.7in., 4 12-pdr.... 5,700 | 23 ” ..-| Schulz ... . Vulkan Company 
| 
the end of the gallery. In the fourth test the humidity | stated. The only details that are at all reliable are | cement concrete, so that the surface thereof may be about 
was less, but the duration of the test was longer, and | the few that we give. 18in. above the flanges of the lining. 
there was again but partial propagation. The fifth test, A sump will be formed at the lower end of the subway into 
although the percentage of moisture deposited on the dust SUMMARIES. which the scour water will be discharged. The lower halves 
was but little different from what it was in the fourth, | Boiler Types in Big Ships. of the curved portions of each shaft are to be filled with 5 to 1 
resulted in even less of a partial propagation, while in —— | concrete to form a bed for the pipes. The seats for the third 
the sixth test, in which the moisture was very high— Laiddown, Launched} 7,4.) and fifth lines of pipes will consist of cast iron chairs sup- 
26 per cent., there was practically no propagation and | 1910. in 1910. | ‘| porting blocks of green heart timber hollowed out to the 
only a slight ignition. In the last test the intake ——. eed curve of the pipes, and the seats for the fourth line of eae 
temperature was much lower than in the others. As @ | pa boock 9 3 12 ee be me es arrangement < — Seer 
consequence less moisture was deposited, and a complete | ya-row i 5 3 8 ‘l ne ss <Reniny Sneuerene a eae vee ange — Se ong 
= agra“ eee tee eee we é also shows the design and chief features of the valve-house. 
propags ‘ : Schulz-Thornycroft... .. 4 ae | 6 At each end of the syphon a 40in. manual sluice valve will 
The next series of experiments was undertaken to see | Belleville ... ... ... .. 2 2 4 be provided with slow and quick cut-steel gearing. These 
how far actual mechanical mixing of the water and dust | Niclausse ... wees 1 a | 1 valves will be fitted with a device whereby it will be impossible 
would achieve the results arrived at with spraying, as | Miyabara... ... ... ...| 0 1 1 to get both sets of gears into mesh simultaneously, and they 
described above. A considerable time was devoted to the 4 bart) will be so designed that they can be quickly opened under 
careful mixing of the dust and water. After stirring and Boiler Types in Small Shi the full working head of 350ft. Air valves will be fitted at 
kneading by hand the wet dust was forced through coc. scsloserthemanardutt de __ | each side of the sluice valves. For emptying the syphons of 
screens to ensure an even mixture. Instead of 1}]b. of | | scour water at any time two sets of vertical direct-acting 
black powder as previously, 2} 1b. were used for igniting | Yarrow... ... «.. «| 12 4 16 combined hydraulic engines and pumps with 6in. age 
the dust. The results show that with 8 per cent. of | Belleville... .. ... ...| 0 i 7 _ branches are to be provided. These pumps will be of = 
moisture in the dust, that is, about 6 per cent. in excess | Schulz-Thornycroft... 4 Z 6 mae and —— soap Sea oa 100 ib. 
: p F | e engines will work at pres ; . 
of its normal quantity, complete propagation ensued. AE ARTE RGEE ER P ate | They aan require to pod‘ 40 strokes per minute, at which 
With 19.20 per cent. of moisture complete propagation | The Brazilian Rio de Janeiro’s armament should be | .5o6q they will be capable of raising 4000 gallons of water per 
was not prevented. When the moisture content was | considered approximate. It is, however, probably correct. | Hour to a height of 72ft. Pressure water will be taken direct 
raised to 29.70 per cent., or 27.70 per cent. in excess of| The armament of the four German ships is a matter of | from the main. The contractors are, for the subway, Kin- 
what the coal naturally contained, ignition was obtained, | speculation. Ten 14in. guns have been reported instead | nier, Moodie and Co., Glasgow; for the hydraulic engines, 
but the flame died away in only 30ft. Slight ignition | of ten (or twelve) 12.2in. The 12.2in. seems slightly more | pumps, &c., J. Blakeborough and Son, Brighouse ; and for 
and no propagation was obtained with dust containing | probable than the larger calibre, although the 14in. gun is | the piping, Clayton, of Leeds, 
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THE WORLD’S ARMOURED SHIPS LAID DOWN DURING 1910. 


| 
Normal | Builders of 


























Name. Builder. pace sae displace- Armament. HE: Speed. Machinery. Boilers. machinery. 
“ ment. 

BRITISH— Tons. | : ] 
Monarch Beardmore ... April ...| 23,500 | 10 13.5in., 20 4in. 27,000 21 Parsons turbine.... Babcock Beardmore 
Conqueror Elswick hile ae A +7 eee, wea yee] ae | 30:18.5im,, 20 din. 27,000 21 “* > «| SSO Elswick 
Thunderer . | Thames Ironworks .. sy 00s eee enol’ ROOD | 10°38 6m., 90 din. 27,000 21 ne Be Babcock Thames Ironworks 
Princess Royal PO VERIOEM gs vas con seat!” ge 25,000 | 8 13.5in., 20 4in. 70,000 28 - ‘is Yarrow Vickers 

BRITISH COLONIAL— 

Australia +» oe | Clydebank March... 19,100 | 8 12in., 16 4in. «« ovel 413:000 26 ” < Babcock ... Clydebank 
New Zealand Fairfield je ak 19,100 | 8 PR RGAE occ. axe? wet - 26 o - Babcock ... Fairfield 

ARGENTINE— | ‘ 

Rividavia Fore River Company...) May 25,000 | 12 12in., 12 Gin., 12 4in. ...! 39,500 22.5 | Curtis turbine .... Babcock Fore River 
Moreno... New York Shipbuilding! July 25,000 | 12 12in., 12 6in., 12 4in. 39,500 22.5 a Ph ey ae Jas Be 

AUSTRIAN— 

Tegethoff ..- | Stab. Tech., Triest April 20000 | 1G AMS ces aks ses es | _ _- Yarrow . Stab. Tech. 
Kaiser Franz Josef ... ” ” September ... 20,000 | 10 12in. - _— — Yarrow ... Be 

BRAZILIAN— , 

Rio de Janeiro Elswick July 32,000 12 14in., 14 6in., 14 4in. — 22.5 Parsons turbine... —_ Elswick 

FRENCH— 

Courbet... Lorient... September ... 23,467 | 12 12in., 22 5in. 28,000 21 - a . Belleville ... _ 
Jean Bart Brest November ... 23,467 | 12 12in., 22 5in. 28,000 21 ‘3 as Niclausse ... _ 

GERMAN— 

Eirs. Hagen ... Howalt, Kiel About April 22,000 |) oO 10 a: oe ( ? 20.5 turbine... Schulz T..... Howalt 

Ers, Aegir Schichau, Danzig 22,000 10 or “Ps ge Gin. ? 20.5 ees =A ... Schichau 

Ers, Odin + «+ Krupp, Germania ‘s 22,000 |) ; { ? 20.5 cc a . Krupp 

tOR OY» de” eek cue. “enw | OO VOR cad... me —- 8 12.2in., 12 6.Tin. ? 28 Parsons turbine... ss Blohm and Voss 

ITALIAN— . 
© di Cavour Spezia Yard... August 21,500 |} 13 12in.. 18 4.7in ( 30,000 23 a », «+ Belleville .... Odero 
G. Cesare Ansaldo... ..., September ... 21,500 : ye aie a oe 30,000 23 ” = . Babcock ... Ansaldo 
L da Vinci ... WE ees) wes dae aes 21,500 |) : : ( 30,000 23 me ? . Odero 

SPANISH— 

Alfonso XTII. Ferrol .. , February .. 15,700 6G 12m., 90°4i, <.. ... «..| 15,000 19.5 PP - Yarrow Armstrong 

U.S.A. 

Arkansas New York Shipbuilding January 26,000 12 12in., 21 Sin. 32,000 21 Parsons turbine.... Babcock ... N.Y. Shipbuilding 
Wyoming Cramp... ... ... ...| February 12 12in., 21 5in. 32,000 21 a ‘a0 an . Cramp 
THE WORLD’S ARMOURED SHIPS LAUNCHED DURING 1910. 
Normal | | Builders of 
Name. Builder. Date. displace- Armament. HP. Speed. Machinery. Boilers. machinery. 
- ment. 
BRITISH— Tons. 
Orion Portsmouth Yard - | 20th August 23,500 | 10 13.5in., 20 4in. 27 ,000 21 Parsons turbine...| Babcock Wallsend Company 
Colossus Scott’s ... > . 9th April 20,600 10 12in., 20 4in. 25,000 21 a ome +3 «..| Scott’s 
Hercules Se eee 10th May ... 20,600 do. re 21 eg & Yarrow .| Palmer 
Lion Devonport Yard ... 6th August... 25,000 8 13.5in., 24 4in. 70,000 28 = ae ~ ..| Vickers 

AUSTRIAN— 

Zrinyi ... Stab. Tech., Triest 12th April ... 14,600 4 12in., 8 9.4in., 20 4in.... 20,000 20 Reciprocating Yarrow ; Stab. Technico 
} 

GERMAN— | | 
Oldenburg Schichau ees el 20,000 10 or 12 12.2in., 12 Gin. ... ? ? a ..-| Schulz T. ...| Schichau 
Molike ... Blohm and Voss... - 7th April 22,500 8 12.2in., 10 6.Tin. ..- 70,000 28 Parsons turbine... i ..-| Blohm and Voss 

GREEK— | | 
Averoff ... Orlando... 12th March 10,100 49.2in., 8 7.5in., 16 12-pdr.| 20,000 23 Reciprocating ...| Belleville ...! Orlando 

ITALIAN— 

D. Alighieri... Castellamare Yard 20th August 19,250 | 12 12in., 20 4.7in., 16 12-pdr.' 29,000 23 Parsons turbine... Belleville ...| Ansaldo 

JAPANESE— 

Kawachi Yokosuka Yard ... 15th October 20,800 12 12in., 10 Gin., 12 4.7in.... 25,500 20.5 i a | Miyabara ... _— 

U.S.A.— | 
Florida ... New York Yard ... 12th May 23,400 10 12in., 16 5in. 28,000 20.5 os Babcock ...| = 

THE WORLD’S UNARMOURED SHIPS LAID DOWN DURING 1910. 
Normal : 
" sya ee . : 2 . Builders 
Name. Builder. | ee ng Armament. H.! Speed. Machinery. Boilers. of machinery. 

BRITISH— | Tons. e 
Dartmouth... Vickers... '  §100 8 6in.... 22,000 26 Parsons turbine Yarrow... | Vickers 
Falmouth ... Beardmore ... 5100 8 6in. ... 22,000 26 | i 2 Beardmore 
Weymouth... Elswick sel ces 5100 8 6in... 22,000 26 =| oF ” Hawthorn 
Yarmouth ... London and Glasgow... 5100 8 6in. ... 22,000 26 =| Curtis turbine... London and Glasgow 
Active... Pembroke Yard ... 3400 10 4in.... _ 25 | Parsons turbine Pembroke Yard 

BRAZILIAN— 

Ceara ... Elswick... 3100 10 4in. ... 18,000 27 a ua es Vickers 

CHINESE— 

a Fen -.| Vickers... — _ 8,000 22 — = 
‘tae Ss ..| Elswick... os _ 8,000 22 — — 
GERMAN— 
Ers. Cormoran ... Weser, Bremen ... ... fad 5500 7 Gy. 30,000 28 | Bergmann turbine ... Schulz Weser 
Ers. Condor Wilhelmshaven Yard.., ...| 5500 ? Gin. ... 30,000 28 | Parsons turbine z a 
Ers, Bussard Weser, Bremen ... «| 5500 ? Gi. és 30,000 28 | Bergmann turbine... ... %s Weser 
Ers, Dalke... Vulkan, Stettin ... «| 5500 ? Gis 30,000 28 | A.E.G. (Curtis) turbine... id Vulkan 

DuTcH— | 
Minelayer I. Amsterdam ... aa °? ? _ ? _ Yarrow... — 
Minelayer IT. rp ol 9 9 ae 9 hae 

| 

SPANISH— | 
Bonifaz Cartagena eapiay Bas 4 12-pdr. 1,100 13 = ” a 
Lauria if [a 4 12-pdr. 4 1,100 13 — ” a 
Laya ... 76 Pe 813 4 12-pdr. e 1,100 13 _ * — 
Recalda is 1, -616 4 Se 1,100 13 a = 


12-pdr. 
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THE YEAR’S PROGRESS IN THE DESIGN OF 
STEAM TURBINES. 
No. II.* 
SEVERAL important improvements have been made in 


the De Laval steam turbine, which is manufactured in | 


this country by Greenwood and Batley, Limited, of 
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Fig. S—-NOZZLE RING 


Albion Works, Armley-road, Leeds. These are said to 
have resulted in increased economy, increased reliability, 
sweeter running, lower cost, and no oil in the exhaust 
steam. An increase in economy has been obtained by 
the introduction of the nozzle ring arrangement, as 
indicated in Fig. 8. It will be gathered that the nozzles 
are drilled in a ring fixed in the turbine case. By this 
construction it is possible to arrange them very close 
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ee 


The Engineer 


Fig. 9—OIL PUMP. &c. 


to one another, and short buckets can be used in 
the turbine wheel. We are told that the increase in 
economy, as compared with the old construction having 
separate nozzles fixed in the turbine case, corresponds 
to a decrease in steam consumption of about 5 per cent. 
This arrangement of nozzle ring is fitted to all turbines of 
110 horse-power and above. 


machine has been increased’ by the use of buckets | oil to the bearings. 
previously | the bed-plate. The pump, which may easily be taken 


which are radially shorter than those 


The reliability of the is shown in Fig. 9. Q is the oil pump for supplying the 





— 


round the wheel, whereas in the old arrangement the | of the spiral cooler W before it passes into the compart. 
nozzles were placed at some distance from one another, | ment where the oil pump is mounted. A sight glass js 
the nozzles in the old construction being larger in | provided so that the oil level in the tank is visible. The 
diameter than those used in connection with the new | cooling water for the coil is supplied through the pipe 
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Fig. 11—WESTINGHOUSE TURBINE 


ring. Since the introduction of these improvements no 
bucket troubles have been experienced. 

Forced lubrication is now provided on all turbines of 
30 horse-power and above. The system which is adopted 


connection Y, and the water after passing the coil 
escapes through the pipe Z. The gearing is lubricated 
in the same way as the high-speed bearings. On the 
smaller turbines the waste oil is collected in the bottoin 

















Fig. 12—DIAPHRAGMS AND WHEEL 


of the gear-case or in a tank, from which it may easily be 
drawn off. 
The noise complained of in the earlier De Laval tur- 


This is placed in the oil well U in 
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employed. These shorter buckets were introduced at 
the same time as the nozzle ring arrangement, and the 
combination of the two has resulted ina much improved 
machine. The nozzles are arranged all round the tur- 
bine’s circumference, and the steam forms a band all 


out and inspected, consists of two small gear wheels work- 


Fig. 10—SINGLE-GEARED DE LAVAL TURBINE 


bines has been considerably reduced by the introduction 


ing together, and is driven by a worm wheel V, actuated 
by a worm on the gear-wheel shaft of the turbine. The 
warm oil from the bearings and gearing flows into the 
tank in the bed-plate. It is here cooled by means 


of forced lubrication for the bearings and gears, by an 
improved method of cutting the gears, and by the 
substitution of a single gear for a double one. 
The arrangement of a single - geared turbine is 
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shown in Fig 10. The gear wheel and the pinion 
are in two parts, one part having the teeth cut with 
a left-hand thread, and the other with a right-hand, 
thus forming the double helical gear. By the use of this 
single gear it is only necessary to employ one driving 
shaft, whereas in the older construction the larger 
machines had two driving shafts. In the old arrange- 


sure is reached. Each of these stages consists of a 
diaphragm fixed in the cylinder, and a moving wheel on 
the shaft. There are generally three nozzle blocks. One 
will suffice for half load, two for full load, and three may 
be used for overload, or when running non-condensing. 
It will be seen that the bearings are separated from 
the glands by small isolating chambers which separate 




















Fig. 13—TOP HALF OF CYLINDER 


ment it was therefore necessary to use specially designed 
dynamos having two armatures, whereas with this new 
arrangement the ordinary type of dynamo can be used. 
lurther, by the introduction of this single gear the cost 
of the turbine has been decreased. Steam tightenings 
have been adopted for the packings round the turbine 
shaft, and by this arrangement perfect security against 
oil finding its way into the exhaust steam is said to have 
been obtained. 

A turbine embodying new features and belonging to 

















Fig. 14—T-SLOT BLADING 


that class in whichthe high temperature of the steam is 
confined to the nozzle blocks has recently been developed 
in the works of the British Westinghouse works at 
Trafford Park, Manchester. The illustration, Fig. 11, is 


a longitudinal section of a high-pressure impulse turbine | 


constructed in accordance with this company’s latest 
designs. The steam first expands through nozzles in 
one or more of the nozzle blocks, where its poten- 
tial energy in the form of pressure and superheat is 
converted into velocity or kinetic energy. The first 
transformation gives to the steam sufficient velocity to 














Fig. 15—STRADDLE BLADING 


enable it to do work on the two rows of moving blades. 
After striking the first row it has sufficient reserve 
to do a similar amount of work in the second row 
after passing through the deflecting or guide blades. 
The first wheel, therefore, is compounded for velo- 
city. It is worthy of mention that in all the large 
turbines which have been made by this company, this 
practice of employing a velocity wheel has been adhered 
to. After the steam leaves the velocity wheel its expan- 





the cylinder from the bearing housings and casings in 
which the parts requiring lubrication are situated. In 
this way the chances of the heat from the steam finding 
its way to the bearings are considerably minimised. To 
maintain the spindle in its correct relative position with 
the cylinder, a thrust block is provided. Next to this on 
the spindle is a worm drivin; a worm wheel, which in 


proportioned as not to constitute a weakness by pro- 
ducing dangerous differences of temperature. One end 
of the cylinder is fixed to the end plate, whilst the other 
end is free to slide on a guide to allow for expansion. 

The expansion of the cylinder in a direction at right 
angles to the axis of the turbine, is equally divided 
on each side, guides being provided for this purpose. 
The diaphragms are made either of cast steel or cast iron, 
depending upon circumstances. From Fig. 12 and from 
Fig. 18, it will be seen that these are in halves, and 
that they are provided with spigot and socket joints to 
prevent leakage of steam from one side to the other. 
At B in Fig. 12 a diaphragm having partial admission is 



































Fig. 18 -WATER SEAL 


shown, and at ( another with full admission. As is well 
understood, in the earlier stages of the expansion of steam 
the volume is comparatively small, so that to admit steam 
through the diaphragm nozzles all round the circum- 
ference would curtail their height, and inefficiency would 
result. The diaphragms are arranged in such a manner 
that the respective halves in the cylinder are not dis- 
turbed when the cover is lifted. The outer periphery of 
the diaphragms fits in a groove in the cylinder. The 
glands used in the holes at the centre of these diaphragms 
through which the shaft passes, are said to be so 
designed that if they come into contact with the shaft 

















Fig. 16—COMPLETE ROTOR 


turn drives the main governor. On the extreme left of 
the shaft there is the safety governor. The oil pump, 
which is not shown in Fig. 11, is driven by a vertical shaft, 
through bevel gears from the main governor shaft. It is 
placed in the oil tank built in the end of the bed-plate. 
A small auxiliary pump is also fitted for use whilst start- 














Fig. 17—GLAND 


ing. Although the cylinder of this type of turbine is not 
subjected to more than about half the maximum tempera- 
ture to which the reaction type is subjected, we are told 
that every precaution is taken in the design to reduce 
distortion to a minimum. A judicious use of ribs gives 


sion is continued in single stages until the exhaust pres- | the desired stiffness, but at the same time they are so 


proper clearance occurs without giving rise to trouble. 
There appears to be little doubt that this system of 
splitting the diaphragms is advantageous, and superior to 
the method of using diaphragms in one piece and thread- 
ing them on the shaft alternately with the rotor wheels. 








“THe Encineer” ~ 


Fig. 19—STEAM CHEST 


In the latter case it is practically necessary to dismantle 
the whole turbine in order to examine the diaphragm 
glands. : ; 

The wheels are made of wrought steel, tapering in 
thickness from the centre to the periphery, where the 
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thickness is again increased and the rim formed to take the 
blades. This tapering is claimed to give the greatest 
strength and stiffness consistent with lightness, though 
the cost of manufacture is necessarily heavy. Each 

















Fig. 20-GOVERNOR 


blade is machined out of the solid bar, the correct curve 
being given by a former or matrix fixed to the machine. 
It is claimed that in this way all the blades are made 
exactly alike and of the same weight. Two methods of 
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Fig. 2i-LUBRICATION AND GOVERNING ARRANGEMENTS 


fixing the blades to the wheels are adopted. The first or 
velocity wheel is fitted with T slot blading, as shown in 
Fig. 14, whilst the straddle form of blading shown in 
Fig. 15, is used on the other wheels. This latter type is 
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Fig. 22—GOVERNOR ARRANGEMENT 


secured by means of rivets. Each blade is polished to 
reduce skin-friction to a minimum. In the illustration 
of a complete rotor—Fig. 16—the compounded velocity 
wheel is shown on the left, and is followed by single 


or Rotation 


Centre of Gravity 





Tre Encinecr™ 
Fig. 23—-EMERGENCY GOVERNOR 
stage impulse wheels. The balancing holes through 


these wheels are clearly shown. The wheels are forced 
upon the shaft and held by feather keys, as can be seen 








by reference to the extreme right of this illustration. | above the gland. As heat due to friction is generated in 
The last wheel is secured by a nut witha fine thread. | this water, the latter boils off on the vacuum side into 
Fig. 17 shows the type of gland used at the high- | the inside of the turbine casing where it mixes with the 
pressure end of the turbine. At both the high and low- | steam from the casing and passes with it into the con. 
pressure ends of the machine the Westinghouse water | denser. The diagram—Fig. 18—refers to the low. 
pressure gland; that at the high-pressure end js 
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Fig. 27—OUTPUT AND VACUUM 


somewhat modified to suit the higher pressure. The 
steam chest for the smaller sizes, say up to 1000 kilowatts, 
gland is used, which is claimed to provide an absolutely is constructed as shown in Fig. 19. Steam enters at A. 
air-tight seal between the outside of the cylinder under all The balanced stop valve B is provided with a pilot valve 
conditions of loadand vacuum. This gland consists of an | for warming up. In this case the overload valve on the 
impeller with open curved vanes rotatingin a case contain- | cylinder is opened by hand. D is the emergency valve, 
ing water. The centrifugal force exerted onthe water tends and E the main governor valve. 


Fig. 24—THRUST BLOCK 
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Fig. 25—EXHAUST STEAM TURBINE 


to maintain an equal length of water leg on each side’ of The governor as used on these turbines is shown 
the impeller, but the difference in pressure between the | in Fig. 20, and the method of mounting and driving this 
inside and outside of the cylinder causes a difference h | gear can be gathered from the illustrations Figs. 21 and 
in Fig. 18. It follows that the centrifugal force is} 22. Fig. 28 shows a section through the safety 
governor, which is fitted on the end of the main spindle. 





| 


| 













TD ZZ 
oq 


rpms 2/5: 
| az rt 
{ L ell 


























The Engineer 


Fig. 26—-SINGLE WHEEL TURBINE AS SS-D eee ee 
balanced by the pressure of the atmosphere due td the | It consists of an instable governor, in which the weight, 
vacuum in the inside of the turbine casing. If the | having its centre of gravity a small distance from the 
vacuum changes the height h changes. Usually water is | centre of rotation, is opposed by a spring of such strength 
fed into this impeller race from a tank placed about 20ft.! that the force exerted by it is less than the increase in 
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centrifugal force, due to the weight moving further from 
the centre of rotation. Since this force is cumulative, 
immediately the weight begins to move it flies out to its 
limit. This brings the rounded end of the weight into 
contact with the trigger slipping the catch A, and 
enabling the spring on the under side of the steam chest 
to close the automatic stop valve. If desired the turbine 
can also be shut down by hand by merely lifting the 
handle Q. 

As regards lubrication, the small oil pump, which, 
as can be seen in Fig. 21, is placed in the oil tank, 
is normally submerged in oil, and draws its supply 

















Fig. 29—STEAM CHEST FOR MIXED PRESSURE TURBINE 


through the strainer. Oil is delivered through the 
cooler to the various bearings, from whence it returns by 
gravity to the oil tank. The oil pump is of the geared 
rotary type, and is driven by a vertical shaft through bevel 
gears, as shown in Fig, 21. The vertical spindle is 
extended upwards, and drives the tachometer. The main 
bearings, which are usually made of cast iron, are cast in 
two halves and lined with white metal. At each side 
and on the top and bottom a pad of steel is placed, under 
which there is an assortment of liners of varying thick- 
ness, thus enabling the main spindle to be moved to a 
thousandth of an inch in any direction for lining up or for 
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turbine, it is rendered fool-proof by locking it after 
adjustment in its correct position in the cylinder. Rings 
of the right thickness are inserted for this purpose at each 
side of the thrustcollar. Oil under pressure is supplied 
to all the working faces. The type of coupling fitted to this 
company’s turbines consists of two heads—one driving 
and the other driven—fixed respectively on the turbine 
and generator shafts. The outer sleeve is provided with 
internal teeth, which gear with corresponding teeth on 
these heads. To enable either the turbine or generator 
to be lifted without one interfering with the other the 
sleeve is made to slide endwise in one direction, thus 
| leaving the other head free. A cover plate is provided at 
| each end of the sleeve to hold it in its correct position. 

| As regards the low pressure or exhaust turbines manu- 
factured by this firm, these are similar to the high- 
pressure type just described, but somewhat shorter. They 
naturally have larger steam and exhaust pipes and 
valves. This is, of course, due to the smaller number of 
blade wheels and diaphragms, and to the quantity of 
steam dealt with, which is roughly twice that required 
for the same output from a high-pressure turbine. Fig. 25 
shows a longitudinal section through this type of turbine. 
It will be gathered that the constructional details are 
very similar to those of the high-pressure machine, with 
a few exceptions. The glands, for example, are the same 





| at each end of the cylinder, the steam chest instead of 


having an automatic overload valve, is provided with a 
main stop valve and governor valve only. Overload 
valves are not, as a rule, fitted to exhaust turbines, but 
where circumstances render them particularly desirable 
they can be fitted. One type of overload valve is shown 
in Fig. 25. Instead of an emergency valve to shut off 
the steam from the turbine in the event of it running over 


| speed, a vacuum breaking valve is provided, which is 


operated by a trip from the safety governor in the same 
way as already described for the emergency valve for the 
the high-pressure turbines, and at the same time the 


| governor valve is simultaneously released, and closed 


: 


by its own weight. 

This type of exhaust turbine is applicable to those cases 
where the quantity of exhaust steam to give the required 
output is restricted, and where the power to be so obtained 
is large and warrants the capital outlay. There are many 
cases where the gain to be derived by the installation of an 
exhaust steam turbine is small, and where there is more 
exhaust steam than necessary, thus rendering economy of 
steam a matter of secondary importance. To meet such 
cases the British Westinghouse Company has introduced 
the type of turbine shown in Fig. 26. The cost of this tur- 
bine is, of course, less than that of the turbine shown in 
Fig. 25, as it consists of a single velocity wheel with two 
rows of impulse blades. The other details are similar 
to those of the more expensive type. With exhaust 
steam turbines a valve to reduce the steam pressure 
from the boilers to about atmospheric pressure should 
always be provided, unless there is a continuous supply 
of exhaust steam tocarry the load. A valve should also 
be provided to prevent a vacuum being formed in the 
exhaust pipes between the turbine and engines, for other- 
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Fig. 30—BACK PRESSURE TURBINE 


taking up wear. Special straddle gauges are supplied by 
means of which the wear on the bearings can be ascer- 


tained at any time. The pads referred to are adapted to | 


give the bearings a spherical seating in their housings. 
As is well understood, in turbines of this class there is 

really no thrust on the shaft, but some anchoring device 

is necessary properly to register the position of the shaft 


in relation to the cylinder, and since this takes the form | 


of a thrust block it has been designated as such. As will 


be gathered from Fig. 24 it consists of a cast iron sleeve | 


wise leakage of air into the system is almost certain to 
take place, with consequent loss in efficiency and output. 
It is obvious that a good vacuum is of great importance 
in the installation of an exhaust steam turbine plant, 
since the pressure range, or, more correctly speaking, the 
available heat range is so greatly affected thereby. 
The curve—Fig. 27—shows the surrender of heat with 
varying vacuum. It will be observed how rapidly heat is 

| parted with as the absolute zero pressure is approached. 
Mixed pressure turbines consisting of a non-condensing 


made in two halves. Bronze rings are let into these | turbine and a pure exhaust turbine combined in one 
which bear against similar rings on the steel shaft. As | casing, are also being manufactured at the Trafford Park 


inadvertently moving this thrust block might wreck the 


Works. This type of machine is shown in Fig. 28. 





In turbines of this class, a special arrangement of 
valves is necessary, and it is essential that the exhaust 
steam should always be used when available, and when 
not available the high-pressure steam must be auto- 
matically and instantaneously admitted as the low- 
pressure steam admission valve is’ closed. Imme- 
diately the low pressure steam is again available the 
reverse operation takes place. The mixed pressure 
turbine is a particularly fiexible unit, as generally it is 
capable of taking (A) any load up to heavy overloads on 
the high pressure steam; (B) full load on low pressure 
steam ; and (C) any load up to heavy overloads on mixed 
high and low pressure steam. In general design there 
is little to indicate any difference between it and 
the Westinghouse high pressure turbine. It will be 
noted, however, that a space is provided in the 
cylinder and between the blade wheels on the, shaft 
for the introduction of exhaust steam. The portion of 
the bluding to the left deals with the expansion of the 
steam from boiler to atmospheric pressure and that to the 
right from atmospheric to condenser pressure. The most 
marked divergence from the high pressure machine lies in 
the steam chest and valve gear. The regulating valves 
for both high and low-pressure admission are operated 
by power from separate oil pressure systems, but directly 
controlled by the main governor through relay valves. 
This is shown in Fig. 29. The low and high-pressure 
inlets from the steam chest to the cylinder are clearly 
indicated, and at the bottom of the steam chest and on 
either side are shown the high and low-pressure facings 
to which the pipes are connected. The. governor valves 
for both low and high-pressure steam operate auto- 
matically. Under any conditions of steam supply or 
load, the low-pressure steam always has preference, so 
that under all conditions the turbine operates with maxi- 
mum economy. 

We ure told that there is absolutely no change in 
speed, as the valves change over to high or low-pressure 
steam or vice versd. It is claimed that with this arrange- 
ment no additional valve is necessary to prevent a vacuum 
being formed in the exhaust supply pipe. This ensures 
the least possible pressure drop, or wire drawing, of the 
exhaust steam, so that the heat value is fully utilised. 

Back pressure and reducing turbines have also been 
developed by the Westinghouse Company. They are 
suitable for those working conditions in which steam at a 
pressure which cannot be described as either boiler or 
exhaust pressure is used for some process in manufactur- 
ing, and where electrical energy is required. Boilers 
do not operate economically except at high pressure, 
so that in the event of a considerable quantity of steam 
being required at, say, 20lb. pressure above atmo- 
spheric the most economical method of operation is 
as follows :—Boilers. working at, say, 200 Ib. pres- 
sure supply steam to a turbine where the energy 
between 200 lb. and 20 Ib. is converted into useful work. 
If instead of a turbine a reducing valve were used, the 
steam would be superheated when deliverea to the 20 1b. 
main, which superheat would probably be lost in radia- 
tion, as the rate of radiation depends entirely upon the 
difference in temperature of the hot pipe and the sur- 
rounding cold air. The back pressure turbine is ap- 
plicable where the amount of steam required for heat- 
ing is equal to, or more than, the amount required for 
power purposes in the turbine. For cases where the 
amount is less the reducing turbine comes into con- 
sideration, as the surplus can be used in the exhaust 
portion as economically as in a high-pressure turbine. 
Fig. 30 shows a section through a Westinghouse back- 
pressure turbine. 








OBITUARY. 


EDWARD FILLITER. 


THE death is announced as having taken place on the 19th 
inst. of Edward Filliter, who for some thirty years was 
borough surveyor of Leeds, and carried out many important 
engineering works, chiefly connected with water supply 
schemes in Yorkshire and other parts of the country. Mr. 
Filliter, who was at the advanced age of 85 at the time of his 
death, received his early training under Mr. Thomas Wick- 
steed, and was appointed borough surveyor of Leeds in 
or about 1856, and perhaps the most important work with 
which he was connected was the construction of the Wash- 
burn Valley system of reservoirs, on which he worked 
continuously for over twenty years in conjunction with the 
late Mr. Thomas Hawksley. 





NEW MINERAL ENGINE, NORTH-EASTERN 
RAILWAY. 

IN our issue of January 6th last we published an engraving 
and description of the new three-cylinder tank engines, 
several of which have recently been designed by Mr. V. L. 
Raven, chief mechanical engineer of the North-Eastern 
Railway. On page 92 of the present issue we are enabled to 
reproduce a drawing of this interesting engine. Full par- 
ticulars of it were given in the issue above mentioned, but 
we may repeat that these engines are intended to deal 
with loads of 1000 tons and upwards. The three cylinders 
are each 164in. diameter by 26in. stroke, and the steam 
pressure 1801b. per square inch. The coupled wheels are 
4ft. 7fin. in diameter. 











FoUNDRY PROBLEMS.—At a meeting of the Scottish Branch of the 
British Foundrymen’s Association, held in the Glasgow Technical 
College on January 14th, Mr. Percy Longmuir, of Sheffield, the 
x of the parent association, read a paper upon ‘“‘ Some 

‘oundry Problems,” in which he pointed out that the success or 
failure of any casting depended upon several conditions, of which 
the composition of the meta! and the method of melting were con- 
sidered as of the greatest importance. The effects of some four 
minor conditions, not so frequently recognised as vital in ordinary 
foundry practice, were outlined by the author. These were—(1) 
the condition of the mould and cores, (2) casting temperature, (3 

resence of foreign matter, such as sand, slag, or blow-holes, and 
a shrinkage and contraction. 
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INSTITUTE OF METALS. 
No, U.* 


THE first paper taken at the meeting on Wednesday after- 
noon, 18th inst., was that by Professor H. C. H. Carpenter 
and Mr. C. A. Edwards, “ New Critical Point on Copper 
Zinc Alloys,” with an appendix by Mr. C. A. Edwards, deal- 
ing with the nature of solid solutions. 

Dr. Walter Rosenhain agreed as to the existence of the 
marked critical point in alloys containing the beta body, 
but was unable to follow the authors in their interpreta- 
tion of the facts recorded, and, indeed, the point made 
that the crystal did not grow constituted a barrier to the 
acceptance of the theory put forward. The whole of the 
reasoning was based on the theoretical conception stated 
in the appendix to the paper which he found himself quite 
unable to accept. 

Mr. G. D. Bengough found himself in disagreement 
with Dr. Rosenhain, and not only accepted the theory 
put forward, but was of opinion that the paper marked a 
distinct epoch in the history of brass. He had recently 
been working on the mechanical properties of alloys at 
high temperatures, and experiments he had carried out 
on Delta metal suggested that there was an extraordinary 
change taking place at the critical temperature, although 
in his experiments the change took place at about 
510 deg. Cent., which was a higher temperature than that 
recorded by the authors. He had also detected a critical 
change in the 70: 30 brass. Other experiments he had 
earried out on Muntz metal showed that at the tempera- 
ture of 445 deg. Cent. there was no beta constituent 
present, and that result would seem to agree fairly well 
with the conclusions reached by Dr. Carpenter and Mr. 
Edwards. 

Professor A. K. Huntington said that, looked at from 
a practical point of view, the result claimed for this 
research implied that with sufficient lapse of time all 
copper zinc alloys would become brittle, but, in spite of 
the thousands of tons of this material which were in use, 
one heard very little of brittleness. He had recently 
made up alloys with 36 per cent. of zinc, and even less, 
and investigation showed that these alloys, even after 
annealing, contained an appreciable amount of beta con- 
stituent. 

Mr. E. F. Law raised the question whether all inter- 
metallic compounds retained their identity in solution. 
It seemed to him that that point was well worth investi- 
gating. His own view was that intermetallic compounds 
were in a rather loose state of combination, and might, 
perhaps, be compared in their behaviour to double salts. 

Mr. O. F. Hudson questioned the statement that above 
a certain temperature the metal lost its brittleness and 
became dovetailed, and could then be afterwards made to 
return to a condition of brittleness. It was not, to his 
mind, conceivable that there was a return to this con- 
dition of brittleness on further cooling. That was not 
the case and it was only within a comparatively small 
range of temperature that brass was brittle. The 
explanation given by the author fitted in with the thermal 
observations, but could not be reconciled with the 
microscopic evidence. _He could not understand why 
the beta should suddenly cease depositing crystals of 
alpba and gamma, as was. implied in the paper. 

Mr. E. L. Rhead quoted experience with calendering 
rolls for embossing patterns on cloth. These rolls, which 
were forced on. to steel mandrils under considerable 
pressure, worked at a high temperature for a considerable 
period without deterioration. It was noted, however, 
that after a few months a longitudinal crack appeared in 
the rolls, and it had been shown that this was due to an 
entire change in the character of the metal, the result of 
the prolonged heating to which it had been subjected. 
There would seem to be little doubt that this change in 
the structure of the metal was connected with the inver- 
sion point referred to by the authors. He had noted the 
same change in structure in picture wire. 

Professor Turner said that although the existence of 
this change point had been known by practical men for 
many years, no explanation had ever appeared in the 
text-books. The whole subject was of the greatest 
importance to the brass trade. 

Dr. Carpenter and Mr. Edwards decided to communi- 
cate their reply on the subject in writing. 

The next paper taken was that by Professor C. A. M. 
Smith and Mr. H. J. Humphries, “ Tests on White Anti- 
friction Metal.” 

Mr. Humphries said that the reason questions of 
cost had not been discussed in the paper was the 
tiluctuation in the price of tin. It was curious how 
small an amount of work had been done in connection 
with the ternary alloys. The explanation, no doubt, 
was the great complexity of the problems involved in 
such a research, but whilst it was impossible for com- 
mercial members to devote the necessary time to such 
investigations, he hoped the subject would engage 
the attention of those interested on the scientific side. 

Mr. W. E. Watson, Atlas Metal and Alloys Company, 
Limited, said that the outstanding feature of the tests 
was the clear demonstration of the fact that the best 
results were not obtained with the most expensive alloys, 
which contained no lead. On the contrary, and particu- 
larly for such purposes as tail bearings aud shaft tunnel 
pedestals, the lead basis alloys gave more satisfactory 
results. He must not be understood to suggest that such 
alloys should be employed for main bearings, but for the 
requirements indicated the lead alloys were to be pre- 
ferred. The subject of anti-friction metals was one which 
would repay ample study. It had occupied the attention 
of scientific bodies only to a limited extent in past years, 
but was an eminently suitable subject for research by the 
Institute of Metals. On the commercial side he would 
— out that engineers might be able to effect economies 

y using.the lead basis alloys for certain requirements, 
while at.the same time obtaining a metal better suited 
for certain requirements. 





* No. Il. appeared January 20th, 





The last paper presented was that by Professor A. 
MeWilliam and Mr. W. R. Barclay, ‘* Adhesion of Silver 
on German Silver.” 

Mr. F. Mason was glad this subject had come up for 
discussion, as it was of considerable importance to manu- 
facturers of electro-plate. He was in general agreement 
with the conclusions reached by the authors, but would 
like to ask whether they had taken into consideration the 


different degrees of adhesion which could be obtained by 
ees ifferent current densities in the deposition of 
the silver. His own experiments went to show that 


different degrees of adhesion could be obtained by 
employing varying current densities. 

Mr. A. Philip said that the Admiralty had a very rigid 
specification for silver plate, and although he carried out 
the most stringent tests on its behalf he had not found 
any evidence of the stripping referred to in the paper. 

Professor McWilliam, replying on the discussion, said 
no difficulty had been experienced in casting, but that 
might arise from the fact that the nickel used in the 
manufacture of the alloys was thoroughly de-oxidised, and 
that might perhaps make a difference. He noted the 
experience of the Admiralty with regard to electro-plate, 
but in his opinion the plated article received rougher 
usage in big hotels than in the Navy. In hotels it was 
no uncommon experience for the silver to be thrown into 
baskets, and then dropped through a window on to a 
concrete floor. 

Mr. W. R. Barclay said he thought that the varia- 
tion of current density did have an influence upon 
adhesion, but in these experiments it was decided to take 
a whole series of alloys which covered the field of com- 
mercial alloys, and to treat them under exactly the same 
conditions of current density as in actual practi ce. 

This terminated the business meeting. 

The President moved a vote of thanks to the Institution 
of Mechanical Engineers for the use of the hall and 
room for the meetings, and to the chairman and directors 
of the Thames Ironworks Company, Limited, for the 
invitation to visit their shipyard. 

It was announced that the May lecture would be 
delivered by Dr. Beilby, and that the autumn conference 
of the Institute would be held at Newcastle on Sep- 
tember 19th and 20th. 








MODERN ELECTRICAL DOCK EQUIPMENT.* | 





ROTHESAY Dock, situated on the Clyde and belonging to 
the Clyde Navigation Trustees, is designed essentially for 
dealing with the shipment of coal and the import of iron ore, 
limestone, and other minerals. When considering the equip- 
ment of this new dock, the question naturally arose as to 
whether the appliances should be worked by hydraulic or 
electric power, the appliances at the other docks of the Trus- 
tees of Glasgow being operated either by steam or hydraulic 
power, with the exception of one electric crane at Prince’s 
Dock, which had been erected for the purpose of comparing the 
relative advantages of the hydraulic and electric systems. The 
results obtained from this crane were so favourable that no 
doubt was left as to the advantage of dealing with the ordi- 
nary class of machines, such as cranes, capstans, &c., elec- 
trically. The proposed installation of several large coal 
hoists, however, presented a problem which had not 
till then been faced. It appeared to the authors, how- 
ever, that whilst the difficulties were great they were not 
insurmountable, and taking advantage of the latest electrical 
developments, they proceeded with the scheme, which has 
resulted in the construction of two electrical hoists which 
have now been in operation for over three years, during which 
time they have given no trouble. In fact, so satisfactory 
have been the results that two additional hoists are now 
being erected. The appliances already erected consist of 
two 32-ton coal hoists, eighteen 4-ton cranes, twenty-seven 
1-ton capstans, two 18ft. tipping turntables, two 5-ton head 
capstans, an underground distribution system, and an electric 
lighting installation. In addition to this two 32-ton coal 
hoists and turntables, two 44-ton transporters, three 4-ton 
cranes and twelve capstans are in the course of construction. 

As regards the generating station, the steam raising plant 
consists of two water-tube boilers each capabie of evaporating 
12,500 lb. of water per hour at a steam pressure of 160 lb. 
per square inch. The steam is superheated by means of 
integral superheaters. In connection with the generating 
plant it is worthy of mention that in designing the plant it 
was intended that the storage of power in the fly-wheel of the 
engine should be such that with both hoists working with full 
load and to full height, the average demand from the 
engine should not exceed its normal rated power. A 
specially designed high-speed engine of the triple- 
expansion type and capable of developing 450 brake 
horse-power when running at any speed between 320 and 
375 revolutions per minute is employed. Direct coupled 
to the crank shaft is a continuous-current main generator 
capable of generating at a constant voltage irrespective of 
speed and load. This generator, which has a normal output 
of 340 electrical horse-power with a considerable overload 
capacity, is used for supplying power to the ordinary dock 
appliances. The voltage regulation is attained by means of 
a small machine, which is belt driven from the main shaft. 
The end of the main generator shaft, remote from the 
engine, is extended to take a special flexible coupling, by 
means of which it is coupled to the fly-wheel shaft, on which 
is mounted the fly-wheel and the two coal hoist generators. 


| The fly-wheel is entirely enclosed in a cast iron case, the 


object of this being that should the power required to 
maintain the fly-wheel and two hoist generators at normal 
speed prove excessive the former could be run in a vacuum ; 
but as the power required was only 20 horse-power when run- 
ning at the maximum speed of 375 revolutions per minute 
the installation of the necessary gear for producing the 
vacuum was considered unnecessary. Naturally, the above 
power is only consumed when the coal hoists are in 
operation, and under ordinary working conditions consider- 
able economy is effected by disconnecting the fly-wheel 
by means of a special clutch. Two generating sets, as 
described above, have been put down. Foundations are 
provided for a third, which is now in course of con- 





*Abstract of paper read before the Institution of Mechanical Engineers 


_ by Messrs. Walter Dixon and George H. Baxter. 


struction, and for times of light load and for week ends 
a direct-coupled set of 120 kilowatts capacity is provided, 4 
small direct-coupled steam driven exciter set furnishes the 
necessary exciting current. 

As already stated, at present there are two coal hoists 
each being of the high level and fixed type. They are go 
arranged that the loaded wagons are run on the tipping 
platform at the quay level, raised to the required height and 
tipped, after which the empty wagon is lowered to the high 
level inclined viaduct, leaving the hoist at a height of about 
17ft. from the ground and gravitating to the siding, the cradle 
then being lowered to the ground level to receive the on. 
coming loaded wagon. Each hoist is capable of raising, tipping 
and lowering wagons carrying 20 tons, with a gross weight 
of 32 tons, as well as those of the ordinary type holding ¢ 
tons and upwards. After careful consideration of the cycle 
of operations necessary to ship the maximum amount of coal, 
it was decided to adopt a mean hoisting speed, allowing for 
acceleration and retardation of about 100ft. per minute with 
full load, corresponding to a time of 30 seconds for the ful] 
height of 50ft. This speed with a full unbalanced load and 
a combined mechanical and electrical efficiency of 72 per 
cent. is equivalent to about 300 electrical horse-power iy the 
motor. 

Perhaps the most difficult work for a coal hoist to per- 
form electrically is tipping, as this has to be accomplished 
very expeditiously through a comparatively short distance, 
usually a maximum of 45 deg., and with a degree of accuracy 
very difficult to attain under varying conditions and 
loads. It is always necessary to accelerate quickly, and 
sometimes to stop suddenly, and thus give such an impetus 
to the material being shipped that it will leave the wagon 
without sticking Frequently this motion has to be repeated 
through small angles of travel several times before the whole 
of the material leaves the wagon. To tip the full wagons to 
@ maximum angle of 45 deg. in six to nine seconds requires 
power almost identical with that for hoisting, so that the 
motors for the two motions are duplicates. 

The design of the structural work and the arrangement of 
shoot, jib cranes, and other auxiliary apparatus is on the 
usual lines, the essential difference being that all the gearing 
is at the top of the structure, which has been designed to 
carry the additional weight. Separate motors are employed 
for the hoisting and tipping motions. 

The brakes for both hoisting and tipping are of the friction 
clinch type, the brake bands being kept tight during the 
hoisting, and the clinches revolving freely in the hoisting 





direction. By this means the load is held in suspension 
| immediately power is cut off from the motor. In lower- 
‘ing, the brake bands are released by electro-magnets in 
| the usual way. Due to the fact that the hoisting and tipping 
| motors are duplicates of each other, it has been possible to 
| provide a simple arrangement by means of which one motor 
can work both motions in case of breakdown to either motor, 
thus enabling coaling to be proceeded with and avoiding any 
serious delay in the departure of a vessel. 

There is only one control lever, which works in a quadrant 
or frame, and, by moving this lever to the various positions, 
the attendant has control of the hoisting, tipping, and jib 
crane, the only other controller being a small one for 
slueing the jib. Gearing is arranged in connection 
with this control lever frame, which automatically ren- 
ders it impossible for any of the motions to exceed their 
predetermined efforts, and it is also impossible for the 
attendant at starting to move the lever at such a rate as to 
accelerate at too great a speed and consequently throw an 
undue load upon the generating station. In fact, at all 
points of possible danger, the automatic adjustments come 
into operation, and prevent any damage from error of omis- 
sion or commission on the part of the attendant. 

At the official trials in May, 1907, which were taken when 
the hoists had done practically no coaling under actual 
working conditions, the following readings were taken upon 
hoist No. 2 :— 

Total unbalanced toad .. 


32 tons 0) cwt. 1 yr, 
Height lifted “oft. 


Time hoisting .. .. 36 seconds 

a of hoisting .. 100ft. per minute 
H.P. due toload .. 217.3 load h.p. 
Current +. 500 amperes 
Oy ee eee . 450 volts 
Electrical horse-power .. 301.6 


These readings show a combined efficiency of 72 per cent., 
which figure is within that guaranteed by the contractors. 

During the loading of a ship on the 10th February, 1909. 
several ampére and voltage diagrams were taken, and these 
show a combined efficiency of 80 per cent. The instruments 
used for taking the electrical readings were fixed in the gene- 
rating station; thus the readings include the distribution 
losses. This result shows that the efficiency of the hoists 
had considerably improved during the two year’s working and 
as it was obtained at half load, further clearly demonstrates 
the high efficiency over wide ranges of working—a condition 
impossible of attainment with hydraulic power, although 
considerable improvement in this connection has _ been 
obtained by the employment of multiple rams. The total 
coal and other material shipped by the two hoists during 
twelve months was 556,419 tons. The units consumed during 
this period were 80,164, and the number of wagons dealt with 
70,604. During this period as much as 23 tons of coal per 
unit have been shipped, while, including all distribution 
losses and also the power necessary for the working of all 
auxiliary apparatus on the hoist, including the jib-crane, 
adjusting of shoot and shoot point, &c., the current consumed 
over the whole period only averaged one unit per 6.94 tons of 
coal shipped. As emphasising the adverse conditions under 
which the hoists are at present working, it will be noted that 
70,604 wagons were handled in shipping 556,419 tons of coal 
or an average of only 7.88 tons of coal per wagon. 

The consumption of energy for coaling by electric hoists, 
including distribution losses, is 0.131 unit per ton of coal 
shipped when working to a height of 46ft. This at 1d. per 
unit is equivalent to 10s. 11d. per 1000 tons of coal shipped. 

For coaling by hydraulic hoists the consumption is shown 
to be 25,220 gallons of water, which at 9d. per 1000 gallons 
is equivalent to 18s. 11d. per 1000 tons of coal shipped, show- 
ing a saving of 8s. per 1000 tons in favour of electricity. 
Some remarks are made later in the paper with reference to 
the comparative cost of generating hydraulic and electric 
power, but it may here be mentioned that the above figure of 
9d. per 1000 gallons has been assumed as a fair average of 
the varying figures obtainable. 

The remainder of the paper is devoted to maintenance, 
turntables, cranes, capstans, lighting installations, power 





distribution, working costs, general conclusions, reliapility, 


. 
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economy, general adoption, storage of energy, cost of generat- 
ing plant and fire risks. 

Summarising the conclusions, the authors submit that 
they have by this entirely electrically equipped dock shown 
that, apart from the admitted advantages of electric power, 
the relative position of electric and hydraulic power is now: 
—(a) Electric and hydraulic systems are equally reliable ; 
(b) the cost of working with electric and hydraulic power is 
equal at full load, but under variable and low load conditions, 
electric power is cheaper; (c) electric power has now the 
equivalent of the hydraulic accumulator; (d) electric power 
can be applied to all dock appliances, and has greater flexi- 
bility than hydraulic power. 


OIL TRACTION AND PLOUGHING ENGINES. 


\ NEW type of oil traction engine has been introduced by 
Petters, Limited, of Yeovil, and is illustrated in the accom- 
panying engravings. This is by no means the first attempt 
of Messrs. Petters in this direction. Indeed, as long ago as 
1900 they were making experiments with oil tractors, and in 
1903 one of the experimental machines was exhibited at the 
Royal Agricultural Society’s Show at Park Royal. That 
machine, however, was very different from that which we 
are about to describe, for in the latter the steam traction | 
engine has been copied as nearly as possible, and the results | 
of ten years’ experience have been embodied. | 

The engravings show well the general construction. The | 
motive power is a 30 brake horse-power horizontal oil engine, 
made on the same lines as the ordinary stationary oil engines 
supplied by this firm. It is mounted on a steel channel 
frame or under carriage, laminated springs being provided | 
for both front and rear axles. It has one cylinder 10}in. in 
diameter by 12in. stroke, and its normal rate of revolutions 
is 300 per minute. The cylinder jacket, bearings, and bed- 
plate are all cast in one piece. The following particulars will 
give some idea of the strength of construction of the 
machinery :— 








Diameter of crank shaft in bearings 4 oa 4 
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driving pulley (for stationary work)... 28 
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The travelling wheeis are strongly built, and are of the 
standard English traction engine design. The diameter of 
the driving wheels is 60in. and of the front wheels 42in., and, 
as ordinarily supplied, the width of these is 1lin. and Gin. 
respectively. When, however, the engine is required for 
ploughing or for working on agricultural land, the makers 
recommend wheels of the same diameters, but 20in. and | 
10in. wide respectively. The compensation gear on the 
rear axle is of similar construction to that usually adopted 
in steam traction engines. 





| Spring mounted axle. 


| some 180ft. long, covered with discs or gills. ; 
| fan revolves inside this coil for producing the current of air 
| necessary for cooling the water, the daily consumption of 


| for several days’ work. 
| driver’s platform. 
| sumption of petroleum on average road work is from 1% to 2 


on the shell of the friction clutch. The final transmission 
from the intermediate shaft to the rear axles is by means of 
2%in. Hans Renold roller chains, this method of driving 
being adopted to ensure the necessary flexibility with the 

On the fore carriage is a radiator for 
This consists of a spiral copper tube, 


cooling the water. 
A flat-bladed 


which is, we understand, between two and three gallons. 
The water storage tank holds 16 gallons, a sufficient supply 
A fuel oil tank is placed under the 
The makers inform us that the con- 


gallons per hour. A self-starter of the pressure cylinder 


| type, charged from the engine cylinder, is carried on the 
| platform. 


Should the pressure cylinder become empty when 
the engine is not running it may be charged again by means 
of a hand pump supplied with the machine. The engine can 
be started from cold in five minutes. The starting lamp is 
of a simple pressure type. After starting, the lamp can be 
extinguished or left burning low if the engine is wanted to 
stop or start quickly. Only one man is required for driving. 

A powerful screw band brake is provided on the rear axle, 
and a friction brake is also fitted on the engine pulley. The 
exhaust from the engine is carried first of all to a silencer, 
and thence to the chimney which is mounted on the cylinder 
of the engine, and through which it is discharged above the 
canopy and away from the driver. A device has been 


| adopted for relieving the exhaust pressure before opening the 
| exhaust valve, so as to reduce the stresses on the valve 


operating mechanism. 

The tractor is designed to haul loads of from 8 to 10 tons 
gross weight, but the makers inform us that much heavier 
loads can be drawn over good roads where there are no steep 
hills. It can take a load of 8 tons up an incline of 1 in 10. 
It will draw and operate a thrashing machine, saw bench, 
corn grinder, chaff cutter, or other machines exactly in 
the same manner as does a steam traction engine. The 
driving pulley can be started and stopped at will without 
stopping the engine. The machine is also intended, when 
provided with especially wide travelling wheels, as explained 
above, for ploughing and cultivating and for all those classes 
of agricultural machines which are drawn behind the tractor. 


| One of our illustrations shows the tractor engaged in 


ploughing. 
A winding drum, of the usual type, with a length of steel 
wire rope, is mounted on the rear axle. The overall length 


| of the tractor is 14ft. 9in., and its overall width when fitted 


with standard driving wheels is 6ft. Its weight empty, 1.e., 











OIL TRACTION ENGINE HAULING PLOUGH 


The crank shaft is balanced and is enclosed in a dust-proof | 
casing. There is one intermediate shaft—of nickel steel— 
and the transmission gearing from the engine crank shaft, | 
which operates through a friction clutch, consists of machine | 
cut cast steel gears. There are two road speeds, namely, 23 | 
and 5 miles per hour and reverse motion at 24 miles per hour. | 
The speed and reversing changes, as well as the friction clutch, | 


without oil or water, is 5 tons, and its weight when packed 
for export is 7 tons. 








FIGHTING EFFICIENCY OF MODERN BATTLE- 
SHIPS. 
UNDER the auspices of the Greenock Philosophical Society, 


| which has this year attained its jubilee, the ‘‘ Watt 
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“The Engineer” 


PETTER’S OIL TRACTION ENGINE 


The main bearings have ring lubricators, and the piston 
lubrication is effected by pressure feeds. The ignition 
18 maintained by an ignition tube, and the oil inlet 
is of the firm’s patented adjustable type for using ordinary 
paraffin oil or crude oil. The governor is designed propor- 
tionately to regulate the quantity both of air and oil 
admitted to the engine. 








Swain Sc 


are all operated by levers which are within the reach of the 
driver when sitting on his seat. The friction clutch is 
mounted on the crank shaft and is provided with a dust- 
proof cover. It is stated to be fully capable of transmitting 
100 horse-power, this ample margin having been arranged to 
allow for the shocks and jars inseparable from a traction 
engine. The driving pulley for stationary work is mounted 





| Lecture,’’ customarily delivered in celebration of the anni- 


versary of James Watt, was given, on the evening of January 
20th, by Professor J. Harvard Biles. The subject chosen 
was “‘The Modern Battleship,’ which the lecturer said 
“* owed its importance so largely to James Watt and to those 
who had taken advantage of and developed the results of his 
work.’’ The major and more weighty part of Professor 
Biles’ address was virtually a reasoned defence of the policy 
of building Dreadnoughts, and an appraisement of the 
fighting value of such a mechanism as the heavily-armoured 
battleship in modern warfare. 

After having reviewed in its essential features the evolution 
of the British battleship, from the Warrior, built in 1861, to 
the latest example, the lecturer said there were at present 22 
British Dreadnoughts built or being built, and five others 
were to be laid down immediately. About 60 foreign Dread- 
noughts were built or in hand. The departure from the 
type of ship having only four guns of large calibre, and the 
adoption of that of the Dreadnought, had led to great 
expenditure on new ships. The 87 Dreadnoughts built or 
being built would cost little short of 200 million sterling. It 
was, therefore, important to consider in some detail the cause 
of this development. 

(1) What had brought about all big gun, one-calibre 
ships? The answers might be summarised thus :—(a) Increase 
of range due to (bd) increase of velocity. (c) Increase of 
explosive charge after penetration. (d) Effective range finders 
and accuracy methods, and (e) Increase in effective torpedo 
range. 

(2) What had brought about the increase in size of ships ? 
(a) Increased deck space necessary to carry increased number 
of big guns. (b) Increased beam to carry increased top 
weights, and (c) Draught remained unaltered. The founda- 
tion of the conception of a battleship was that it was an 
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instrument upon which guns could be mounted and fired. 
Anything which increased the proportion of hits per round 
fired was equivalent to an addition to the guns of the ship, 
and anything which, while not lowering the number of hits 
per round fired, increased the number of rounds fired per 
minute, was equivalent to an increase in the number of gurs. 
But what was the result of hitting? This depended on the 
gun and on the place-hit. A 12in. gun would do more 
damage than a 6in. if it hit. They had therefore really to 
take into account (1) the number of hits per minute. (2) The 
damage done per hit. If (1) could be made the same for all 
guns, obviously the most effective gun would be that in 
which (2) was greatest. For a consideration of the relative 
values of different guns they had to take (1) and (2) into 
account. The readiest method of valuing relatively two guns 
such as a 12in. and a 6in., was to notice the thickness of the 
best armour each could pierce at different distances with the 
best projectiles, thus :— 


3000 yds, #000 yds. 
12in. 21.7in. 16.9in, 
6in. .. 6.9in, 4.lin. 


Any modern battleship was impenetrable in a vital part at 
3000 yards by a 6in. projectile. It became necessary, there- 
fore, to hit with something bigger. 
* All that was necessary in order to avoid being penetrated 
by a 6in. projectile in a vital place was to keep more than 

yards away. The big guns, on the other hand, could 
penetrate 12in. of the best armour if striking it normally at 
seven miles. But projectiles, both large and small, might 
do damage without penetrating armour. They might, if 
filled with a suitable bursting charge, explode in the vicinity 
of men and kill them without going through armour. The 
author then proceeded to discuss the relative destructive 
power of 12in. and 6in. shells, his remarks being directed to 
show that in every way a ship with more than six 12in. guns 
capable of being fired on one broadside would be superior at 
every range to the ship with the mixed armament of the pre- 
Dreadnought type, and much superior at ranges beyond the 
hitting distance of the 6in. guns. 

After comparing the relative efticiencies of electricity and 
hydraulic power for working large guns, Professor Biles went 
on to say that whereas the gun was the chief and most 
powerful weapon of attack in a battleship, the torpedo was 
also a deadly weapon where it could be used, as it attacked 
that part of the ship which had little defence—the under- 
water part. It had developed side by side with the gun, and 
its range and destructive power had continuously increased. 
This development had emphasised the need for fighting at 
greater ranges, and helped to render the 6in. gun useless for 
attacking purposes. 

The accuracy of the torpedo could not be compared with 
that of the gun if we judged by any war experience, but it 
was improving, and might in highly trained and fearless 
hands be a most destructive weapon. Dealing lastly with the 
positions of the guns in battleships, Professor Biles said that 
in the Colossus the arrangement permitted of all the ten 
guns being fired on either broadside, of six being fired ahead, 
and of eight beirg fired astern. In the Monarch the arrange 
ments permitted of all ten guns being fired on the broadside, 
four ahead and four astern. It was true that the arc of 
training near the broadside position was in the average larger 
im the latter than in the former case, but for chasing a 
weaker fleet of about the same speed it would seem as if the 
earlier ships had a better chance than the later ones. Ina 
third type of battleship, while there were only eight guns in 
all, they could fire six ahead and six astern. It would there- 
fore seem that in the not inconceivable contingency of 
chasing a weaker fleet, the vessels of the earlier and less 
costly types would be of more value than the later ships. 





CO. RECORDERS IN POWER STATIONS. 
By « Power Station Engineer. 


THE utility of C O, recorders as a means of increasing and 
maintaining the standard of efficiency in the boiler-house of 
power stations would appear to be a question on which there 
is a considerable divergence of opinion among power station 
engineers. 

At the annnal meeting of the Incorporated Municipal 
Electrical Association, held in Glasgow last June, the subject 
received some attention during the discussion on ‘‘ The 
Advantages of Continuous Records of Costs and of Steam 
Consumption,’’ and the majority of the remarks were 
antagonistic to the installation of C Oz recorders, very few 
of the speakers having a good word to say for this apparatus. 
In 1908, at a meeting of the Institution of Civil Engineers, 
when a paper was read by Mr. F. H. Corson on ‘‘ The Heat 
Losses in an Electric Power Station,’’ the CO. recorder. 
both in the paper and in the subsequent discussion, received 
rather more kindly attention. 

The divergence of opinion expressed at these two meetings 
ranged from, on the one hand, the conviction that CO, 
recorders, with their continuous record, were much superior 
to periodical tests with a portable apparatus, to the 
diagonally opposite opinion, that it is much more satisfac- 
tory to have periodical tests taken with a portable instrument 
than to rely on C Oz recorders. These opinions are doubtless 
the result of extended experience with recorders in different 
localities. : 

It will be admitted that a high percentage of CO. is 
desirable when raising steam in coal-fired boilers, and, if a 
C Oy, recorder assists in obtaining this, it is an advantage to 
install one, provided the amount of coal consumed per annum 
is sufficiently large to justify the expense, as there can be 
little doubt that, if something like reliable results can be 
obtained with the instrument, more efficient combus- 
tion can be obtained where one is installed than in a 
boiler-house where no form of flue gas analysis obtains, 
or even where periodical tests are taken with a portable 
apparatus. Particularly is this so in an electric power 
station where the load varies considerably during the 
24 hours, and this for several reasons. To take the case of 
a boiler-house where no form of analysis obtains. The 
whole system of combustion is performed as one may say in 
the dark ; the fireman, however experienced he may be, can- 
not accurately estimate the local conditions, such as the 
effect of the construction of his flues, the correct thickness of 
his fires, and the most economical point at which to work his 
draught to ensure an approximately proper amount of air 
being used to burn the coal. At the best he can only keep his 
fires as clean as possible, as thick as he or his superior may 


of which, of course, are necessary, but can be done either 
economically or uneconomically. Taking the case of the 
station where only periodical tests are taken, unless the firing 
conditions remain constant, these tests can only be indica- 
tions of the combustion at the moment of test, and are, of 
course, no guide as to what has been happening in between 
the tests, with the result that if the test be bad at one time 
and the conditions are altered to improve it they must 
remain so until the next test is taken, irrespective of any 
change that may occur in the amount of steam required, or 
it must be left to the discretion of the fireman to alter them 
as he may think suitable for the occasion. The drawbacks 
of this system will be most apparent in electric power stations 
where the load is continually varying, with, of course, the 
required boiler power varying in the same proportion, so of 
necessity making the working conditions in the boiler-house 
alter very considerably from hour to hour, which, if not care- 
fully watched, must tend to inefficient combustion, whereas 
with a CO, recorder installed the fireman can see at any time 
how his fires are working, and if CO, is low he has a guide 
whereby he can correct it and keep it correct under varying 
conditions, and only by constantly keeping a high percentage 
of C O, can any approximately high efficiency be obtained in 
the process of combustion. 

The advantages of a COs: recorder are then—(1) That it 
shows at any and all times the percentage of C O. being 
obtained, so giving a guide to engineers-in-charge and firemen 
as to the conditions prevailing in the furnaces ; (2) it is an 
index to the correct thickness of fire under different conditions ; 
(3) it is a guideas to the correct amount of draught to be 
given to the fires under varying conditions ; (4) it is an index 
of any air leakage at all points between the furnaces and the 
position in the flues where the gas for analysis is taken from. 
All these advantages can only be obtained by means of a C 0, 
recorder, and only then when the action of the recorder is 
reliable. 

From inquiries among engineers using this apparatus, the 
question of reliability has in most cases been the fly in the 
ointment ; generally to the question as to the advantages to 
be obtained from the use of a CQ, recorder, the reply has 
been in favour, with the qualification, ‘‘ when it is working 
correctly.’ 
and excessive dampness in the tubes leading to the machine 
from the filter. These, however, can be overcome in the 
majority of cases. The air leakage, of course, occurs at the 
rubber joints, and when glass tubes are used perhaps the 
simplest method of overcoming it is to make small wooden 
boxes in which the joint is laid after making it with a good 
quality rubber sleeve taped over the rubber with some good 
insulating tape, and the box then filled all round the joint 
with some elastic compound such as a hot, thick mixture of 
gas tar and pitch. In some cases the whole pipe line may be 
treated in this way, but if only the joints are done and the 
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whole line carried loose on a shelf greater flexibility to meet 
the different strains set up by variations in the surrounding 
atmosphere will be obtained. 

Another method is to use lead piping for the line; in this 
way very few joints will be required, as the pipe will be 
run in one piece from the filter to the recorder, and rubber 
used only for coupling up at either end; these rubbers can 
easily be renewed as often as is found necessary. 

The question of dampness is mainly one of the amount of 
moisture in the coal, and the quantity of steam used in the 
jets where steam jets are used under the fire-bars ; most of it 
can, however, be dealt with by using a good type of filter and 
drains in the proper places. 

The filter has perhaps caused the greatest trouble. This 
should be shallow and have a large distributing surface, and 
be kept as nearly as possible at a constant temperature. 
This can be done if necessary by fixing an electric radiator 
lamp horizontally underneath the filter close to the bottom 
of the casting. The seal of the filter should be made with 
mercury, the initial expense of which will be found to be 
amply justified in the long run. 

The best type of filter that the author has seen was one 
first used at Blackburn, which has now been in use some 
years, and from which the makers of one type of recorder 
have designed their present filter. Asketch of it is shown in 
Fig. 1, the only difference being that this is square and the 
Blackburn filter circular in shape. 

Probably the best system of flue gas analysis is one in 
which both a recorder and a portable analysing apparatus 
are used. The recorder should take its gases from a point 
between the economiser outlet and the chimney bottom, as 
by taking this position the air leakage in the whole of the 
brickwork is under observation, and air leakages which occur 
at any point in the boiler seatings or flue brickwork will 
have an effect on the percentage of C Oz, the recorder in this 
way giving notice of their existence. In addition, periodical 
tests should be taken with the portable apparatus on each 
boiler flue as a check and as an index to the proportionate 
percentage of C O, each boiler is giving of the whole as shown 
by the recorder. 

With regard to the attention required by the recorder, if 
the installation is properly carried out this should not be 
excessive, and should certainly be well repaid by the economy 
effected. It must consist ofa little attention given regularly 
and thoroughly, but need not take more than ten minutes or 
a quarter of an hour daily by the engineer-in-charge. The 
plan adopted by the author is every morning to disconnect 
both ends of the line from the filter to the machine and blow 
it through with a pair of bellows to remove any particles 
of flue dust that adhere to the tube, do the same to the 
machine and return pipe to the chimney; to do this and 
renew the filter pad does not take many minutes, and, in 
addition, once a month the whole thing is blown through by 
means of an air compressor used for blowing carbon dust, 
&c., out of the dynamos in the station, and the various 





phink correct, burn his smoke and keep his steam steady, al] 


The most common troubles have been air leakage | 


The cost of operating the machine comes out at about 1s. 6d, 
per week, exclusive of time, and this with interest and 
depreciation at 12 per cent. on a capital outlay of, say, £50, 
will work out at roughly £10 per annum. Any station 
burning over 20 tons of coal per week at, say, 103. per ton, 
and which could obtain an increase of 1 per cent. of C 0,, 
would make a very useful profit out of installing the 
apparatus. 


BririsH Motor Boat CLuB —The annual dinner of the British 
Motor Boat Club will be held at the Criterion Restaurant on 
Thursday, February 16th, when the Marquis of Ailsa, the Vice. 
Admiral of the Club, will preside. 


INSTITUTION OF ELECTRICAL ENGINEERS: GLASGOW Lovat. 
Srction.—The annual smoking concert of the section takes place 
in the Grosvenor, on Saturday, 11th February, and it is hoped 
that members will obtain tickets either from Mr. James E. Sayers, 
hon. local secretary, 190, West George-street, Glasgow, or from 
any member of the committee as early as possible, so that the 
ts may be made. 
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Tue INSTITUTION OF CIVIL ENGINEERS.—By request of the 
Council, Mr. James Swinburne, F.R.S., M. Inst.C.E., will deliver 
two lectures at the Institution on ‘‘The Uses of Chemistry in 
Engineering,” on Friday evenings, the 17th and 24th February, at 
8 o'clock. These lectures, intended in the first place for the 
instruction of students of the Institution, are open also to members, 
| the all classes of the Institution are cordially invited to attend 

them. 


INSTITUTION OF NAVAL ARCHITECTS.—The annual meetings of 
| the Institution of Naval Architects will take place on Wednesday 
| April Sth, and the two following days, in the hall of the Royal 
| Society of Arts, John-street, Adelphi, W.C. The Right Hon 
Jar] Cawdor, president, will occupy the chair. The annual 
| dinner will be given on Wednesday, April 5th, at 7.30 p.m., in 
{the Grand Hall, Connaught Rooms, Great Queen-street, Kings 
way, W.C. 





Lonpon University.—Mr. Archibald RK. Low will deliver an 
advanced course of eight lectures, together with drawing-oftice 
work, on ‘‘The Design and Calculation of Aeroplanes” at University 
College on Fridays at 5.30 p.m., beginning February 3rd. The 
course is arranged to enable a technical engineer to design and 
calculate an aeroplane for actual flight, and to predetermine its 
performance, and is specially designed to be suitable for officers 
of the Navy and the Army who contemplate taking up aviation. 
A visit will be paid to the aviation ground at Brooklands. Further 
| particulars may be obtained from the Secretary of the College. 


ELECTRICITY IN THE HOME.—In order to demonstrate the possi 
bilities of electricity as applied to domestic requirements in a more 
interesting and convincing manner than is possible otherwise, the 
electricity committee of the Beckenham Urban District Council has 
opened a permanent exhibition and showroom at 45, High-street, 
Beckenbam. Here are displayed systems of lighting with the 
newest lamps and the most recent designs in fittings, shades and 
accessories, a complete installation of electric cooking apparatus 
in actual operation, radiators and convectors for warming the 
house, and everything for tie home in which electricity can play 
a part. 


THE INSTITUTION OF ELECTRICAL ENGINEERS: YORKSHIRE 
LocaL Section.—The annual dinner will be held in the Hote! 
Metropole, King-street, Leeds, on Friday, February 10th, 1911, at 
6.30 p.m. Tickets for the dinner should be applied for at the 
earliest possible moment to Mr. H. Dickinson, the hon. secretary, 
at the Corporation Electricity Works, Whitehall-road, Leeds. 
The fourth general meeting of the session will be held at the 
University, Leeds, on Wednesday, February 15th, 1911, when the 
chair will be taken at 7 p.m. Mr. W.T. Taylor’s paper, ‘‘ Modern 
Long Distance Transmission of Electrical Energy ” will be read by 
Mr. J. F. C. Snell. Members are requested to note that this 
meeting is to be held in Leeds, and not in Sheffield, as stated 
in the Year-book. 


THE INSTITUTION OF CIVIL ENGINEERS : STUDENTS’ MEETINGS, — 
At the students’ meeting held at the Institution on Friday, the 
20th January, at 8 p.m., Mr. Thos. Sims, C.B., M. Inst. C.E., in 
the chair, Mr. G, F. Walton, Stud. Inst. C.E , read a paper on 
‘The Design and Construction of Reinforced ( ncrete Arches.” 
The author described, with the aid of diagrams, the elastic theory 
for the computation of stresses in arches, and a comparative 
table showed that the strongest form of arch was continuou~ 
for abutments to crown, and further that the strength of the arch 
decreased with the introduction of hinges at the crown or spring 
ings, each additional hinge decreasing the carrying capacity of 
the bridge. The paper concluded with a description of some 
recently constructed arches of large span. 


Nortu-East Coast INSTITUTION OF ENGINEERS AND SHIP- 
BUILDERS.—The fourth general meeting of the session will be held 
in the Lecture Theatre of the Literary and Philosophical Society, 
Westgate-road, Newcastle-upon-Tyne, this evening at 7.30 p.m. 
Members of the Council will meet in the Institution Rooms, 
Bolbec Hall, at 7.15 p.m. The discussion on Mr. D. B. Morison’s 
paper on ‘The Economical Working of wren eo Marine 
Engines and their Auxiliaries” will be resumed, and Mr. D. B. 
Morison will reply. A paper entitled ‘‘ Note on a Method of 
Calculating Cross Curves of Stability,” by Mr. F. H. Alexander, 
will be read and discussed. The conversazione of the Institution 
will be held in the Westgate Assembly Rooms on Friday, February 
3rd, at 7.30 p.m. Applications for tickets should at once be made 
to the secretary. 


GLascow TECHNICAL COLLEGE SCIENTIFIC SOcIETY.—At a meet- 
ing of this body, held within the college on 21st inst., Mr. George 
Ness presiding, a paper on “ Experimental Engineering as an Aid 
to Design” was read by Mr. Robert Royds. The author in his 
paper pointed out the change in the strength of materials under 
alternating stresses, as compared with the same materials under 
direct tension or compression. He also described a series of ex- 
periments carried out by Wohler, Reynolds, Smith, and Stanton, 
and quoted the results obtained. A series of interesting experi- 
mental results to show the effects of high water velocity on the 
steam condenser per square foot of surface in a surface condenser 
was also se tl to, and the author concluded by describing 
some experiments to determine the best mean effective pressure in 
a steam engine cylinder. 


THE Society OF ENGINEERS (INCORPORATED).—The annual 
dinner of the Society of Engineers (Incorporated) took place at 
the Criterion Restaurant on the rea | of the 18th instant. 
The chair was occupied by Mr. Diogo A. Symons, M. Inst. C.E., 
the retiring president, and the guests included Mr. Alexander 
Siemens, president of the Institution of Civil Engineers ; Col. Sir 
Edward Raban, K.C.B., R.E., Professor C. Vernon Boys, F.R.S., 
Mr. William Clarke, M. Inst. C E., Mr. Leslie R. Vigers, president 
of the Surveyors’ Institution ; Mr. E. P. Frost, president of the 
Aeronautical Society, and a number of ladies.. The loyal toasts 
having been honoured, Sir Edward Raban proposed the toast of 
‘* Applied Science,” to which Professor Boys responded. Mr. J. 
W. Wilson, M Inst. C.E., submitted ‘‘ Kindred Institutions,” and 
Mr. Alexander Siemens replied. Mr. Percy Griffith, M. Inst. C.E , 
~—— the toast of ‘‘ The Ladies,” for whom Mr. E. J. Silcock, 
M. Inst. C.E., replied. An excellent programme of music, under 








cocks, &c., are cleaned and re-ground every three months, 


the direction .of Mr, Charles Capper, brought a most enjoyable 
evening to its close, 
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RAILWAY MATTERS. 


Tue first step towards the introduction of electric 
traction on the Russian railway system has been taken by the 
Moscow-Windau-Rybinek Company, an electric locomotive having 
heen put into service for experimental purposes. 


Tur London, Brighton and South Coast Railway 
Company has informed the Croydon Corporation that in the event 
of the present electrification being ful and the neces- 
sary facilities being given, the new system will be extended to 
Croydon. 

Ar the resumed inquiry into the recent railway disaster 
at Cathcart (Cape Colony), the locomotive superintendent, con- 
tinuing his evidence, expressed the opinion that a man fell between 
the fourth and fifth coaches, and that his fall snapped the vacuum 
pipe. The sudden application of the brake would then cause the 
train to leave the line. 


WE hear that the North-Eastern Railway Company is 
seeking powers for a further extension of the line between its 
Leeds and Marsh-lane stations. The company’s Bill provides for 
the widening and alteration of the Leeds and Selby Railway in the 
city and county borough of Leeds, commencing near Briggate and 
terminating at Marsh Lane. 


Tue preliminary surveys forthe proposed railway from 
the capital of the Dominican Republic to the Cibao district have 
commenced, One party of engineers is working north and 
another party will soon be started. A Government report on 
this new line will be loaned to interested firms who apply to the 
Bureau of Manufactures, Washington, D.C. 


Tue most active railway construction work in northern 
Brazil is on the North-Eastern Railway, by the South American 
Construction Company. Final Government approval for about 
100 miles of line covers 49 miles from M. Calmon to Iquatu, 
13 miles for a branch to-Cedro, and 37 miles for a branch 
connection between the Sobral and Baturite railways; total 
appropriation, £469,600, 


AccorDING to the Railway News a scheme for an 
accelerated service between London and Berlin is now being pro- 
moted by the Great Eastern Railway Company. Many passengers 
to Berlin have long regarded it as undesirable to reach the German 
eapital almost on the stroke of the dinner hour. If the proposal 
for a 8 ing up of the service, which owes its inception to the 
Great tern Railway officials, should come into operation the 
traveller will arrive in Berlin at 5.30 in the afternoon. 


An advance of 14 per cent. in wages for the mainten- 
ance of way men on the Grand Trunk Pacific system has been 
granted by the conciliation board to whom the matter had been 
given for adjudication. This is the first decision in three specific 
cases of demand on the part: of maintenance men for increased 
wages and a betterment of working conditions which the concilia- 
tion board has been called upon to handle. The remaining two 
cases are concerned with the men cf the Canadian Northern and 
the Canadian Pacific. Both of these cases, it is expected, will be 
settled within a fortnight. 


THE report of Lieut.-Col. Von Donop to the Board of 











Trade upon the circumstances under which a collision occurred on | 


November 14th between two passenger trains at London-road 


Station, Manchester, on the Great Central Ruiilway, was recently | 


issued. The Inspector arrives at the conclusion that, in spite | 


of the evidence, there can be no possible doubt that the start- 
ing signal for the up train was not lowered at the time that 
that train started. In any case, it was quite certain that it was 
at danger at the time that the engine of the up train passed it, 
and the responsibility for the collision must be entirely attributed 
to want of care on the part of the driver and fireman. 


THE line of railway to the Nigerian tinfields, the con- 
struction of which will be commenced by the Government forth- 
with, is to be 100 milesin length. It will be a light line, with a 
gauge of 2ft. 6in. It will run from a point on the Baro-Kano line 
on the Kaduna River called Rigachikun, and, following in the 
main the road recently constructed for wheeled traffic to convey 
machinery and so forth to the mines, will cross the province of 
Zaria and end at Leri, at the foot of the Bauchi plateau. In 
agreting to construct the railway the Government makes certain 
proposals, which have already been communicated to those con- 
cerned in the tin industry. and which there is every reason to 
believe will be agreed to by them. 


THE extensive alterations which have been going on for 
some months at Perth General Railway Station are now almost com- 
pleted. The whole of the old part of the station buildings, in 
which is situated the main platform for trains arriving from the 
South and departing for the North, as well as the dock at the 
south end allocated to North British trains and the dock at the 
north end allocated to the Highland Company’s trains and trains 
for the Crieff line, has been re-roofed. The old roof has been 
removed and an umbrella roofing to the platforms has been 
substituted, leaving a space over the running lines to allow of the 
free egress of the smoke from the engines. The new roof extends 
over a length of 800ft., and the maximum width is about 68ft. 


THE tramway line from Barrhead to Rouken Glen, 
recently inspected by Colonel Yorke, is now open. According to 
the Electrical Engineer, the power for the new route is to be 
obtained from the new sub-station at Barrhead, which in its turn 
draws its energy from the Clyde Valley Company’s power-house. 
The new route completes a circuit which cludes Barrhead, 
Paisley, Renfrew, across the ferry, and thence to Glasgow 7id 
Partick, Reference to Barrhead brings to mind the fact that the 
Clyde Valley Electric Power Company has just extended its 
mains a quarter of a mile along the main street of Barrhead and 
is now giving power and lighting supplies there. Two lamps 
have been erected in Main-street by the company as a test of 
street lighting. 

Heavy rail sections are being tested on the Central 
Railway of New Jersey on certain lines carrying very heavy and 
fast traffic over tracks ler an unusually large amount of curva- 
ture. The 90 1b. railsin regular use wear out rapidly, and the com- 
pany accordingly decided to try much harder steel, which made it 
necessary in turn to use a large section in order to keep down the 
unit stresses. The new rail is 64in. high, weighs 135 1b., and has 
from 0.9 to 1.10 per cent. carbon. It is made by the open-hearth pro- 
cess, with phosphorus under 0.02 per cent. and is curved at the 
mill, the rails being numbered after bending to indicate their 
osition in the track. A check on the experiments with these 

eavy sections will be afforded by the behaviour of over 14,000 
tons of 100 Ib. rails containing 0.75 to 0.83 per cent. of carbon for 
open-hearth steel and about 0.65 per cent. for Bessemer steel. 


THE report of the Buenos Aires Great Southern Rail- 
way for the year ended June 30tb, 1910, show the largest earnings 
in the history of the company, with the exception of the year 
previous. The gross earnings were £4,601,924, as compared with 
£4,649,500 in 1909. This is the first time in sixteen years that 
the gross earnings did not show an increase over the previous 
year. This falling off in revenue is directly traceable to the 
abnormal drought and frosts which prevailed throughout the 
Argentine Republic, and were most disastrous to the crops in the 
region served by the Buenos Aires Great Southern. Operating 
expenses were reduced £14,441 from the year previous, and had 
it not been for increased contributions to renewal and other funds 
this reduction would have amounted to £61,975. The net 
revenue for 1910 was £2,085,172, as compared to £2,118,306, 








NOTES AND MEMORANDA. 


ASPHALT pavements in Berlin aggregate about 45 per 
cent. of the total paved area of the city, according to a United 
States consular report. About 53 percent. is stone pavement and 
2 per cent. wood. 


EXPANSION joints in the concrete floor of the Forty- 
second-street bridge, Philadelphia, were formed by a strip of clay, 
which was picked out on the completion of the work, so that the 
joint could be filled with plastic material. Clay was used because 
it could easily be removed. 


LEAKAGE past a solid plug or piston valve is a hard 
matter to determine, but that there is leakage is well known. 
The amount depends on many things ; probably the first is the 
quality of the material of which the engine was built ; the second, 
possibly, the accuracy with which the engine was built; and, 
thirdly, the care with which the engine is handled. 


Cotton or woollen waste, in order to give the best 
service for use in journal-boxes of freight or passenger cars, should 
be thoroughly soaked in oil. after which the surplus oil should 
be allowed to drain off. Waste prepared in this way can be 
packed more firmly about the journal and will give much more 
satisfactory results than if it is placed in the box too wet. 


In dressing concrete surfaces with pneumatic tools 
good results have been obtained by an American firm with a 
simple flat tool with a saw-toothed edge. A variety of surface 
textures can be obtained by changing the inclination of the tool. 
The company has found that Italian labourers readily learn to 
handle the tools and thereafter turn out work as satisfactory in 
quality and quantity as that done by the skilled labourers. In 
some cases common labourers have covered a greater ares in a 
given time than skilled men. 


Concrete telegraph poles 17}ft. high above the roof 
have been erected on one of the buildings of the United States 
Aluminium Company, at Niagara Falls, N.Y. They are 16in. square 
at the base, 10in. square at the top, and are reinforced with eight 
- bars bound with jin. hoops 18in. centre to centre. Ata 

eight of 54ft. above the roof and 4ft. above the parapet they are 
braced by three struts, two parallel to the building wall and one 
backward, all of them anchored to the roof by four Zin. bolts 2ft, 
long. The struts are 12in. square reinforced with four }in. bars 
and ,',in. hoops 18in. on centres. 


Tue American Navy Department is planning to ex- 
periment with electric lifting magnets for recovering torpedoes 
which are fired in practice, and, through some fault of the con- 
trolling mechanism, go to the bottom after their energy is 
expended. These torpedoes are virtually small submarine vessels 
with self-contained power plant, steering mechanism, &c., and 
each one is worth a small private fortune. The points where they 
are lost will be marked by buoys, and magnets then dropped down 
to grapple them and bring them to the surface. Owing to the 
buoyancy of the water magnets of relatively small lifting power 
may be used, but the magnets must be constructed to withstand 
the submersion and the temperature changes, 


In the annual report of the Bureau of Construction and 
Repair of the United States navy, it is stated that the United 
States can build tirst-class battleships in as short a period of time 
as any other shipbuilding country, and actual experience seems to 
demonstrate that the rapidity of construction in the United States 
is greater than the average rate of construction in the principal 
foreign sr Cormary countries. This decreased time of construction 
has been obtained concurrently with a decrease in the unit cost of 
construction. In fact, the total cost per ton of displacement of 
battleships built by contract for the United States navy within 
the past few years has been less than the total cost per ton of 
displacement of similar vessels built in foreign countries. 


Tue treatment of boiler water with lump and with 
hydrated lime has been tested by Mr. C. E. Thomas, general fore- 
man of waterworks, Illinois Central Railway, whose findings 
regarding the comparative merits of the two materials are 
embodied in a — before the Illinois Water Supply Association. 
A test was made on 24 tanks, each containing 65,000 gallons of 
water ; 12 tanks were treated with hydrated and 12 with lump 
lime, 3432)b. of hydrated lime and 2808 lb. of lump lime being 
used. Although about 22 per cent. more of hydrated lime than 
lump lime was used, the lower cost of the hydrated lime showed a 
saving of about 14d. per tank over the lump lime. A more uni- 
form treatment was maintained by the use of the hydrated product 
and the uncertain and deteriorating effects of storage upon lump 
lime were eliminated. 


A NoTE in Nature refers to several facts in the early 
life of Regnault not generally known. An orphan without means, 
he spent his youth as an assistant in a fancy bazaar, and at the 
age of twenty-two entered as a student at the Ecole des Mines. 
He rose immediately to a prominent position as one of the most 
promising pupils, ard at the qualifying examinations in May, 1834, 
after two years only of study, he passed brilliantly. For some 
strange reason the Government refused to nominate him student 
engineer along with his successful fellow-students, but insisted on 
a further two years’ course at the Ecole. During this period he 
raised himself by his chemical researches to the front rank of 
chemists, and it was only on the appointment of a Government 
Commission on the Steam Engine in 1843 that he commenced that 
series of measurements in the domain of physics which for 
accuracy remained unique for half a century. 


A RECENT issue of the Brass World contained a simple 
method for removing rust from surfaces that were afterwards to be 
electro-plated ; but the method might be applied equally well to 
other rusty surfaces. It consists in dipping the articles first into 
a strong hot potash bath for about half an hour, and then im- 
mersing in a cold muriatic acid pickling solution, composed of two 
parts of water to one of acid. This removed the rust in a few 
minutes, leaving the metal apparently attacked but very little. 
The previous soaking in the strong hot potash solution is respon- 
sible for this rapid pickling, as a test proved, for without the 
previous dipping 63. minutes were required by the acid bath, 
against four minutes when previously treated in the potash bath. 
Apparently a chemical reaction is set up, changing the character 
of the rust, softening it, and making it readily soluble. The 
appearance of the rust as it comes from the potash kettle testifies 
to this, as it is black and soft, and may almost be rubbed off 
with the hand. The pieces that have been treated in the potash 
bath have a smooth and glossy finish. 


Saw-pust concrete, states the Engineering Record, 
has been used in the new public library building at Springfield, 
Mass., as a base on which to lay the cork carpet covering the 
floors. The object of the saw-dust concrete was to obtain a layer 
into which nails could be driven, and which at the same time 
would hold the nails. The company that laid it states that it 
accomplished both these purposes. If it had not been used it 
would have been necessary to lay the usual] wooden floor, on 
sleepers and a cinder fill, between the structural slab and the cork. 





MISCELLANEA. 
WE hear that Lieutenant Beck, of the United States 


signal service, has been successful in sending half a dozen wireless 
messages from a biplane to a station on the aviation ground. The 
messages were sent from a height of over 500ft., and the maximum 
distance was 24 miles. 


FarMERs in a community Shear Atchison, Kan., are 
organising a company to build an electric power plant which will 
supply them with power for light and other purposes. Man 
prosperous farmers in Kansas and other Western States have small 
power plants for their farmhouses and barns. 


Tue Olson vertical machine for testing structural 
materials with a capacity of 10,000,000 lb., or the largest of its 
kind in the world, which was ordered months ago for installation 
at the Arsenal Park testing station, Pittsburg, as a feature of the 
equipment there, is finally to be shipped to Pittsburg and erected. 


Tue Metropolitan Centre of the Institution of Post- 
office Electrical Engineers held its fourth ordinary meeting of the 
present winter session at the Institution of Electrical Engineers 
on the evening of the 16th inst., when Mr L. J. Sell read a paper 
on ‘Testing Paper Core Underground Cables during Construc- 
tion.” 


TE New South Wales Parliament, states the Iron and 
Coal Trades Review, has agreed to a Government measure pro- 
viding for the continuous ventilation of coal mines, except in the 
case of a cessation of work, when the Minister may grant a 
certificate of exemption. In such cases, when work is resumed, 
ventilating fans must be in operation for at least twenty-four hours 
beforehand. 


Every store, office, and business building and dwellings 
at Metaline Falls, a new town in Stevens county, Wash., 
100 miles north of Spokane, will be veneered with cement block, 
the product of a ,000 plant under construction there. The 
footpaths and kerbing also will be of cement. Mr. Lewis P. Larson, 
of Spokane, owner of the town site, discovered vast deposits of 
materials for the manufacture of t and lime, which are now 
being made use of. 


Tue United Wireless Company, of New York, is placing 
its wireless system on all the ships operated by the Lloyd Braziliero, 
the large subsidised line of Brazilian steamers. Stations at six 
strategic points on the coast were erected for the same company, 
to be operated in conjunction with the national telegraph lines of 
Brazil. The stations already in service have proved so successful 
that the Brazilian Government have given permission to set up 
stations at twenty more coast points, from the Amazon to the 
southernmost point of Brazil. 


From Rosyth Naval Base it is reported that the two 
earthen banks which are to exclude the sea from the site of the 
first graving dock have been linked up. It will probably be 
several weeks, however, before the sea will be entirely excluded 
from the encircled space, as an enormous quantity of stone will 
require to be tipped on the outside of the staging to break the 
force of the water while the débris is poured in between the piles. 
As soon as a junction is effected the work of constructing the 
graving dock will be commenced. 


Ir is reported that Dr. Mawson, lecturer on mineralogy 
at Adelaide University, has discovered a radium-bearing formation 
in South Australia, about 373 miles north of the capital, in the 
shape of a huge ironstone reef in which are distributed crystals of 
high-grade radio-active minerals. Thecrystals are but sporadically 
distributed through the ironstone, and mechanical concentration 
will be necessary if they are to be worked. Large quantities of 
corundum were also discovered in the same tract of country. A 
small company has been formed to exploit the mineral wealth of 
the district. = 


OnE sign of improvement in the engineering trades, 
states a contemporary, deserves to be noted. Ata recent sale of 
the equipment of a well-fitted engineering works, the bidding for 
the a tools was very brisk, higher prices being obtained in 
several instances than the cost of a perfectly new tool. The sale 
of the equipment in itself is scarcely a sign of good trade, but the 
high prices commanded suggest that some engineers are quite 
pressed with work, and rather than wait two or three months for a 
new tool, they are prepared to pay a little more for a second-hand 
one which they can set to work immediately. 


Tue underpinning of a masonry conduit, two 48in. 
cast iron water mains, and one 72in. steel lock-bar pipe line is to 
be undertaken in connection with the building of the new Rich- 
mond Hill trunk sewer now under construction in the borough of 
Queens, New York City. According to the Engineering Record, 
the existing waterworks structures are part of the supply system 
for the borough of Brooklyn, and the sewer will be carried under 
them in a double-barrel inverted siphon. It is proposed to put in 
pile footings on either side of the conduit to carry the ends of two 
heavy steel box girders, each about 46ft. long and slightly less than 
5ft. deep. From these girders there will be hung by lin. steel 
rods 26in. I-beam stringers which will support the bottom of the 
conduit at intervals of 2ft. Wooden sheeting is to be driven along 
either side of the conduit to allow the underpinning to proceed 
without removing the earth cover from the top and sides of the 
conduit. 


Ir is reported that Mr. Thomas Johnson, of Dudley, 
who has had forty years’ experience in explosives, has recently 
patented a flameless fireproof tamping plug, the general use of 
which in mines, it is claimed, would enormously reduce the danger 
of explosions. As far back as 1892 the inventor read a paper on 
explosives before the Colliery Managers’ Association, at the Science 
and Art Institute, Walsall, in which he asserted that a flameless 
fireproof tamping plug was absolutely essential in mines. Since 
then he has devoted much attention to the subject, with the result 
that he has now produced an article from argillaceous or clayey 
shale, the use of which, it is contended, would effectually obviate 
blown-out shots. Mr. Johnson is of vpinion that in most cases of 
colliery explosions the disasters have n due to improper stem- 
ming or tamping of shot holes, not only in mines that are kaown to 
be gaseous, but also in those considered to be non-gaseous. Fre- 
quently in the latter dry coal dust in minute particles is floating in 
the air of the mine, and is occasionally combined with a small 
percentage of gas, a mixture capable of ignition by a blown-out 
shot if present in the vicinity of the blasting operations. 


EXHAUSTIVE experiments are to be made by the General 
Post-office to discover whether the automatic telephone system can 
be effectively used in England. As a practical test the new 
buildings in Newgate-street, London, are to be fitted with an 
automatic exchange. Should the device prove practicable, experi- 
ments on a large scale will be carried out which may possibly lead 
to the disappearance of the telephone girl. The system which is 
to be tested is similar to those in use at San Francisco and Chicago. 
“If we find the experiment a success,” said an official at the 
General Post-office, ‘‘we may adopt it at first in some of the 

ler provincial towns. Subscribers will not need to ask for 








carpet. The mix originally specified was one part t, two 
parts sand, and two parts saw-dust ; but before applying it the 
contractors decided to experiment with various proportions. It 
was found that the 1:2:2 mixture would not set, and after a 
couple of weeks could almost be blownaway by the wind. Further 
experiments led to the conclusion that a 1:2: mix, three- 
fourths of a part of saw-dust, would give proper results, and 
5000 square feet of this mixture were laid. The thickness of the 
layer was lin., and after four months of service indications are 
that the material js successful, 





numbers. On each instrument there will be a small circular plate 
with figures representing thousands, hundreds, tens, and units— 
as well, perhaps, as a code number instead of the name of 
exchange. Thus, instead of asking for Holborn 6000 the pointer 
would be twisted, say, to Code 12 (for Holborn). Then it would 
be allowed to swing back. Next the pointer would be turned to 6, 
then to 0 three times, and the subscriber would speak directly to 
the right place. It has yet to be proved, howeyer, that we can 
use the system with advantage,” , 
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each week, 
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PUBLISHER'S NOTICES. 


With this week's number is issued, as a Supplement, a Two- 
page Drawing of the Manchester Water Supply Syphon under the 
Ship Canal. Kvery copy as issued by the Publisher includes a copy 
of this Supplement, and Subscribers are requested to notify the fact 
should they not receive it, 
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FAMOUS RAILWAY WORKS. 
Coloured Engravings, on art paper, of the Britannia Bridge 
and Kilsby Tunnel Works on the London and North-Western 
Railway, suitable for framing, can be had in sets of four at 
ls, 3d. sed set, post free. 
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Mining Accidents and the Eight Hours Act. 


WHEN the Mines (Eight Hours) Bill was under 
Parliamentary discussion we ventured to predict, 
in these columns, that one result of the measure, if 
passed, would be an increase of mining accidents. 
In some quarters the very opposite view was held. 
It was thought that this measure would promote 
safety, and a serious accident never occurred 
without a section of the Press seizing the occasion 
to argue in favour of the Eight Hours Bill. We 
recall, as a fairly typical expression of the opinion 
we allude to, that one great organ in the Press, in 
commenting upon an appalling colliery disaster, 
declared that “in the presence of such a calamity 
no one could doubt the necessity of an eight-hour 
day for the men who took such risks.’’ The belief 
was that the shorter the hours the fewer the 
accidents. But what were, and what are, the 
facts? It is certainly significant that in the year 
1909, half of which was covered by the Eight 
Hours Act, the mining accident death-rate showed 
a sharp rise, and was higher than the average for 
the preceding five, ten, or fifteen years, while the 
record for 1910, the first full year under the new 
law, is still worse. At any rate, the question of 
accidents as affected by the Eight Hours law is 
well worth attention. 

If our miners had been accustomed to working 
excessive hours, and had generally been subjected 
to such physical and mental strain that they could 
not be expected to exercise reasonable vigilance, 
then the case for reduced hours might have been 
unanswerable. But even in that case it would 
have been difficult, in our opinion, to justify the 
demand for uniform hours in an industry of such 
widely varying natural and economic conditions as 
coal mining. If all coal seams were one uniform 
thickness and hardness, if all the “faces” were 
equal distances from the shafts, if the demand for 
coal was regular all over the country, and all the 
year round, and if all the mine workers did one 
class of work, and at one speed, then there could 
be no valid objection to uniform hours of employ- 
ment. As itis, however, the imposition of uniform 
hours upon all mines and miners is a positive 
danger. Those who have been persuaded that we 
can conform to this inflexible law in the mining 
industry without having a rise in the acci- 
dent rate, and particularly those who imagined 
hat this measure would actually promote safety, 
would do well to reconsider the matter. In 





the first place, excessive hours of labour did 





not prevail in the coal trade. If they had prevailed 
the Miners’ Unions were quite strong enough to 
remedy the grievance. There was no case for 
State interference. Secondly, if a reduction of 
hours had been necessary, no possible case could 
have been proven for uniform hours. It is not 
really in reduced hours, but in uniform hours that 
the danger lies. This Eight Hours’ Act is an 
attempt to set Nature at defiance by seeking to 
impose uniformity upon an industry in which the 
natural conditions are not uniform between district 
and district, or even between mine and mine. It 
is an attempt to set trade at defiance, inasmuch as 
the demand for coal is not regular between season 
and season. It is an attempt to set humanity at 
defiance by treating all the mine workers alike, 
regardless of the variations in their work and in 
their individual strength. And we cannot expect 
to set men, trade, and Nature all at defiance with 
impunity. This Act makes no allowance for the 
bad seam against the good seam, for the old pit 
against the new one, for the aged man against the. 
young one, or even for the repairer against the 
hewer. For example, a few weeks ago the case was 
quoted by a mining correspondent of a pit being 
laid idle on the Friday night and not restarting 
until the following Wednesday morning. All that 
time roofs were falling, sides bulging, and so forth. 
Now, prior to the advent of the Eight Hours’ Act, 
the repairing squad would, in a case like this, have 
been sent into the pit on Tuesday with instructions 
to have everything in order for the coal-getters by 
Wednesday morning. The repairing squad might 
have worked a shift and a-half, or even more-- 
twelve, fifteen, or possibly eighteen hours. The 
new law, however, renders this illegal. The re- 
pairers, like the hewers, must not be employed 
more than eight hours in any twenty-four. The 
result was that the repairing work could not be 
done properly, and the pit was not in a reasonably 
safe condition when the hewers returned to work. 
As a matter of fact, there is not now adequate time 
for repair work at ordinary week ends in some 
cases. In some mines where it was the custom 
for the repairing squad to work a shift on Sunday 
night, to get things in order for Monday morning, 
and then come in again on the Monday afternoon, 
the Sunday night shift has had to be stopped 
because the interval between that shift and the next 
one is not long enough to meet the requirements of 
the Eight Hours’ Act, notwithstanding the fact that 
the repairers hav had a clear interval from the Friday 
shift. The result nowisthattherepairers are not only 
idle on Saturday—they are really not required that 
day—but they are not permitted to do necessary 
work on Sunday night, and the pit workers return on 
Monday—hewers, transit hands, and all—without 
any repairs being done at the week-end. Not only 
is this a danger in itself, as has been pointed cut 
by Mr. Inspector Walker in his report for the 
Midland district, but in consequence of things not 
being in order when the coal getters start their 
week’s work, smooth working is impossible, bad 
temper is engendered, and there is rush, scurry, 
and a general neglect of precautions. In a word, 
repair work is being scamped as a direct result of 
the new Act. This is but one of many instances 
where the Eight Hours law adds to the dangers of 
of the miner’s naturally dangerous occupation. 
All round there is a tendency to undue “ speeding 
up” and the neglect of timbering and repairing as 
an outcome of restricting work and workers. And 
some of the results of the new conditions are 
beginning to be set forth in our accident tables. 
From the miners themselves in some districts we 
are having strong complaints of the indirect influ- 
ences of this new Act in multiplying dangers. One 
complaint is that the colliery owners are intro- 
ducing dangerous new appliances, besides speeding 
up the work generally. Another complaint is that 
many additional hands—strangers who have not 
been brought up to the industry—are being 
employed in some of the pits in an effort to main- 
tain output, and that these strangers are a source 
of danger. In our own opinion, one of the most 
—if not the most—mischievous effects of the 
Eight Hours Act is that it is bound to put a 
premium on young and reckless men, while placing 
elderly and cautious men at a discount. Not only 
is a coal mine the last place in the world where 
undue speeding up should be encouraged, but it is 
the last place from which age and experience should 
be banished. We fear that in the case of the least 
profitable mines—those which are placed at some 
natural disadvantage in competition with the 
general run of mines—the managers will now have 
little choice but to weed out the aged and slow 
miners, and give more preference to the young and 





vigorous. And on this point it is well to remember 





94 


THE ENGINEER 





Jan. 27, 1911 


——_., 
—<——— 








that not only is the elderly and experienced miner 
generally the safest man so far as his own work, or 
place, or stall is concerned, but that he often exer- 
cises a vigilance over, and gives valuable advice to, 
his younger and less experienced mates. It is a 
fact beyond all dispute that the loss of the elderly 
workman in some of our manufacturing trades, 
consequent upon the Workmen’s Compensation 
Acts, resulted in an increase of workshop accidents. 
In the case of the mines and the Eight Hours Act 
we fear the results will be still worse. 


Another Canal Report. 


WE are afraid that the perusal of Vol. X. of the 
Royal Commission’s Report upon the Canals and 
Inland Navigations of the United Kingdom will 
not tend to increase the confidence of the public in 
the ultimate findings. It will be remembered that 
a previous report dealt with the works which would 
be required in order to make certain main routes, 
known for shortness as “ The Cross,”’ available for 
an increased size of boat. In this Report two 
estimates were given, the one for such improvement 
as would permit of the circulation of boats capable 
of carrying 100 tons of cargo, and the other for such 
as would become necessary to admit of the employ- 
ment of 300-ton vessels. The supply of water toa 
navigation is of such paramount importance that 
we can only assume that in designing the new 
works some rough figures of water supply were 
available. Without these it would surely have 
been impossible to arrive at any useful decisions; 
for instance, in considering whether a gradient 
should be surmounted by means of a lock, a lift, or 
an incline the chief determining feature is the extent 
of water supply available, and in the light of the 
present volume we should expect to find that cer- 
tain modifications in the designs for improvement 
have been necessary. The Commission was con- 
stituted on March 5th, 1906, but it was not until 
fifteen months later that the importance of the 
water supply was so far recognised as to point to 
the necessity for the investigation of this subject 
being entrusted to a Special Committee. This 
Committee appears to have taken no evidence, but 
to have relegated its duties in toto to its secretary, 
Mr. R. B. Dunwoody, Assoc. M. Inst. C.E., whose 
task has been little short of colossal. 

Thanks to the well organised system of rain 
gauging adopted in this country, the results of 
which are collected and published under the direc- 
tion of Dr. H. R. Mills, there was little difficulty 
in obtaining an accurate estimate of the rainfall 
in the different catchment basins, but the variety of 
the geological strata, the nature of the surface, the 
extent of the vegetation and the perfectness of 
the land drainage made it almost impos- 
sible to establish a relation between this and 
the “run-off,” which after all is, for the use in 
question, alone of service. Mr. Dunwoody suggests 
that a Government department should be entrusted 
with the work of systematic stream gauging. 
Whether this suggestion will bear fruit we have no 
means of knowing, but when it is remembered that 
the rain-gauging is conducted almost entirely by 
voluntary effort the question naturally arises 
whether the same agency might not in some 
measure be utilised in connection with the deter- 
mination of the “run-off.” Upon the subject of 
loss due to evaporation, absorption, and percolation, 
great diversity in the information procured is 
noticeable, the Aire and Calder returning the 
minimum figure, viz., .033in. per day over the sur- 
face of the canal, and the Stourbridge Canal the 
maximum, viz., 1.8in. The decimals rather conceal 
the divergence, but if we reduce from the basis of a 
day to that of a month one observer gives lin. 
and the other 44ft. In the face of these difficulties 
Mr. Dunwoody has persisted in his work, and if 
the Report as endorsed by the Committee is 
not remarkable for precision, the fault must 
lie with the want of information, and not with 
Mr. Dunwoody, who deserves nothing but the 
warmest commendation. In the concluding para- 
graph of the Report to the Committee we find the 
words :—“ As the amount of traffic assumed on 
each route would not be reached before the schemes 
had been in working order for some time, the whole 
of the arrangements suggested for supplying 
additional water would not be necessary at the 
commencement. During such a period much 
research work could be carried out.” 
If this means anything, it means that Mr. Dun- 
woody himself regards the results of his efforts as 
little better than conjecture, and we venture to 
think the suggestion that the improvements to 
“The Cross” might be carried out—the estimated 
cost was 172 millions, and in our article of 








3lst December, 1909, we concluded that even 
this figure was wholly inadequate—and that 
subsequently, when this large expenditure had been 
incurred, an investigation could be undertaken 
preparatory to the carrying out of further works at 
an unknown cost, will not commend itself to the 
business man. 

The Report of the Sub-committee goes little 
beyond endorsing what the secretary has brought 
forward, but among the general conclusions we 
find the following expressions. of opinion :—That 
Route B (Burton and Nottingham to Humber) and 
Route D (Birmingham and Stourport to Severn) are 
far more practicable from the point of view of 
water supply than Route A (Birmingham and 
Leicester to London) and Route C (Birmingham 
and Wolverhampton to Mersey). The former may 
be regarded as “ River routes,” and as such no 
difficulty would be experienced in water supply 
either with regard to quantity or cost “for the 
200 ton as well as for the 100 ton improvement 
scheme.” We take it, though the words do not 
express it, that what we are intended to understand 
by this is that there would be no difficulty even for 
the 300 ton scheme, and, d fortiori, none for the 
smaller one. Routes A and C are, on the other hand, 
designated “Canal routes,’ and with these the 
water supply is regarded as a vital question, and 
would in any case limit the capacity to the 
accommodation for a 100 ton craft. 

Mr. R. C. H. Davison accepts the Report with 
certain reservations, one of which raises the 
important point whether, “owing to the ever- 
increasing demand for water for sanitary and 
factory purposes an increased use of water for 
purposes of transport, if sanctioned, would be 
economically sound.” This is undoubtedly a 
problem, but we would give as an instance the 
Thames itself as showing that the use of water for 
navigation does not necessarily render it unsuitable 
for consumption in towns, and we would point out, 
not especially in this connection, but with regard 
to the general principle of obtaining lockage water, 
that, if it is only a question of raising a suitable 
water to a convenient height, the improvements 
which have been effected in pumps during recent 
years should not be ignored, and especially that 
consideration should be given to electric driving. 
Many central stations are in want of a day load, 
and can afford to quote extremely low rates for 
such. What could form a better day load than the 
pumping of lockage water? The Report contains a 
mass of figures which will be useful for future 
reference, but if absolute reliance could be placed 
upon them all how their value would be enhanced ! 


Compulsory Working of Patents. 


It is announced that the preliminary labours in 
connection with a proposed revision of the German 
patent law are only now proceeding in the Imperial 
Home Office, although the circumstance that some 
modification was in contemplation was mentioned 
in this journal nearly a year ago. The system of 
compulsory working of patents, when regarded from 
the standpoint of international application, is now 
recognised in Germany as being injurious to the 
economic interests of the industries in that country, 
as it compels manufacturers to produce not only at 
home but also abroad if they wish to sustain their 
foreign patents where the legal obligation to work 
them is in force. Yet compulsory working has 
been in operation in the Fatherland since the 
passing of the Patents Act of 1891, and it is 
therefore clear that the objection is only to 
compulsory working in other countries. It is 
quite conceivable that the legal obligation imposed 
both on native and foreign patentees to manufacture 
in Germany within a period of three years from the 
announcement of the patent, was considered to be 
right and proper so long as compulsory working 
was not the rule in other leading commercial 
countries; but it became a hardship and an 
improper practice when the system was intro- 
duced in the United Kingdom under the 
Patents and Designs Act, 1907! The system 
threatened to become still more obnoxious to the 
country which had long benefitted by it when the 
United States proposed to follow the British 
example and adopt compulsory working. So 
alarmed were the chemical interests in Germany 
at this prospective legislation, that they prevailed 
upon the Government to conclude a patent treaty 
with the United States early in 1909, for the 
purpose of protecting Teutonic interests. The 
treaty provides that compulsory working in one of 
the treaty States shall only be applied to the extent 
of the limitation which the latter imposes on its 
own subjects, Asis known, no obligation exists on 








the part of United States patentees to work their 
inventions at home, and where they also hold 
German patents the treaty also exempts them from 
working in the Fatherland. On the other hand, 
German patentees are compelled to work their 
patents at home within the specified time or run 
the risk of revocation, and they are consequently 
placed at a disadvantage as compared with the 
Americans, who are also able to hold German 
patents without possessing similar patents in the 
United States. 

It has been necessary to repeat what is now 
partly a matter of history in order to understand, 
or at least to attempt to understand, the ameni- 
ment which the German Government has put 
forward for the consideration of interested circles. 
Speaking on the subject in the Reichstag early in 
March, 1910, the Secretary of State for the Interior 
stated that reform could be achieved by amending 
the law so that compulsory working would drop for 
natives at home, but would remain in existence at 
home for such patents as are only worked 
abroad. After months of deliberation, a Bill has 
been prepared for amending Section 11, or the 
compulsory working clause of the Act of 1891. 
The Bill provides that if the patentee refuses per- 
mission to another to use the invention, suitable 
compensation or guarantee being offered, the 
patent can, if the grant of sanction is wished for 
in the public interest, be revoked, or the right 
awarded to the third party to use the invention. 
In so far as State treaties do not oppose, the patent 
can also be revoked if the invention is exclusively 
or mainly manufactured outside the German 
Empire. A decision against a patentee cannot he 
arrived at before the expiration of three years from 
the announcement of the grant of the patent. It 
is claimed that the Bill, which is naturally capable 
of alteration before and after it is submitted to the 
Reichstag, simply means the introduction of com- 
pulsory licences for German patentees instead of 
compulsory working, leaving the latter system for 
application to German patents held and mainly or 
exclusively worked abroad. The Bill is apparently 
intended to place Teutonic inventors on an equality 
with those in the United States, but it is impossible 
to comprehend how the measure, if passed into 
law, could alter the present situation as between 
these two countries, seeing that the United States- 
German patent treaty overrides the Patent Act in 
the latter country. The only way out of the diffi- 
culty seems to lie in the denunciation of the treaty, 
which has just been recommended by the Associa- 
tion of Machine Tool Makers, in the course of a 
petition which has been forwarded to the Imperial 
Office for the Interior. 

It is also sought to apply the proposed amend- 
ment of the German Patent Act to the United 
Kingdom, at all events that is the view of Dr. Fuld, 
who is a Mayence lawyer, and who recently dis- 
cussed the problem in a Frankfort newspaper. In 
his opinion the limitation of compulsory working 
only to those German patents which are carried out 
abroad would act in the first place to the conclusion 
of an advantageous treaty with England, and, 
secondly, with France, where efforts are being put 
forth to strengthen the system of obligatory 
working. It is assumed, for instance, that if the 
countries which insist upon compulsory manu- 
facture were to agree to abolish the system, 
Germany would be able to offer the equivalent 
under the proposed amendment of the law—by 
consenting to remove the application of the practice 
to patents worked abroad. When, however, the 
present English Patents and Designs Act was under 
consideration, there was no question in Germany of 
discontinuing the compulsory working clause, pro- 
vided that the similar clause was not proceeded 
with in the United Kingdom, and with the experi- 
ence which has so far been gained of the working 
of the Act in this country, it is extremely unlikely 
that reciprocity has any prospect of being accepted 
on this side from this particular point of view, even 
if it were officially offered by Germany. The 
United Kingdom has every advantage to secure 
from the working in this country of inventions 
patented here by foreigners, inasmuch as the 
obligation results in the establishment of new 
works and the provision of employment for British 
workers; and it would therefore be exceedingly 
unwise for us at this early stage of compulsory 
working to renounce a system which has been in 
operation for twenty years in a country which has 
only found it to be prejudicial when it is applied to 
itself by other competitive nations. 
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INSTITUTION OF MECHANICAL ENGINEERS. 


MoperN Electrical Dock Equipment with Special Refer- 
ence to Electrically Operated Hoists,” was the title of a 
paper read before the Institution of Mechanical Engi- 
neers on Friday, January 20th. This paper—an abstract 
of which will be found on page 88—was written by 
Messrs. Walter Dixon and Gecrge H. Baxter, and, as will 
be seen from the summary of conclusions, the authors 
have proved to their own satisfaction that the employ- 
ment of electricity for the operation of dock machinery 
presents decided advantages as compared with hydraulic 
power. In view of this it was not surprising to find that 
many hydraulic engineers were in evidence. and that a 
real fighting spirit prevailed. Nor was it surprising to 
discover that the time at disposal after the paper had 
been read was altogether inadequate for the complete 
discussion, and that it had to be adjourned. 

After the paper had been read, the President, Mr. 
J. A. F. Aspinall, made a few brief remarks concerning 
the relative cost of electricity and hydraulic power in the 
North of England, and the figures he put forward went to 
show that the former could not be purchased for about 
one half the cost of the latter. Mr. Aspinall pointed out, 
however, that the cost of power was only one thing 
to be considered, for other items had to be taken into 
account in order that the relative advantages of the two 
systems might be compared for any specific purpose. 
The speaker also compared the crane with the hoist, and 
gave figures showing that the former was a much more 
rapid appliance than the latter. There was a clear gain 
of 11 per cent. in favour of the crane. 

Colonel F. W. Tannett Walker, who opened the discus- 
sion, spoke at some length, and very ably assailed the 
position in which the authors have placed hydraulic 
operated machinery. He noticed that the Clyde naviga- 
tion authorities had first of all obtained a modern electric 
crane for the purpose of comparing it with hydraulic 
cranes. He would like to ask, however, whether any 
endeavour had been made to procure a really modern 
hydraulic crane to correspond with the electrical 
one. He fancied not; for had this been done the 
authors would have arrived at a different conclusion. 
Turning to the question of capstans, the speaker 
said that he noticed that the authors said nothing 
about the cost of these, but he was certain that 
each cust considerably more than £70. Hydraulic cap- 
stans could have been obtained for that figure, and as a 
matter of fact that was the price quoted by his firm. He 
doubted whether the electric capstans which the authors 
had selected were bought for £200. Referring to the 
coal hoists, the speaker remarked that the authors 
had mentioned that thirty wagon loads were tipped 
into a vessel in 31 minutes, but there was no record 
of this having been done for a longer period than 
31 minutes. Next Colonel Walker referred to the 
authors’ statements with regard to no advantage being 
derived from greatly increasing the speed of lifting. 
and that 100ft. per minute was sufficient. With this he 
could not agree, for it was obviously advisable to lift at 
the highest possible speed at those times when it could 
be done. It was the same with a railway train which 
travelled at the maximum possible speed whenever it got 
a chance. Referring to the question of tipping, the 
speaker drew attention to the authors’ statements 
concerning the smooth working of the electric tip, 
and commented upon the undesirability of stopping 
the cradle gently. The tipping gear described in the paper 
did not tip as it should, for it was desirable that 
the tip should be brought up against the stop with a jerk, 
when the coal-would run out better at 40 deg. than if it 
had been brought to a standstill at 60deg. under the 
authors’ conditions, Coming to the question of storing 
energy with the aid of fly-wheels, the speaker remarked 
that he was a great believer in fly-wheels, but he could 
not see that they were going to replace hydraulic 
accumulators. In the case of the Barry Dock an 
accumulator was used which was capable of giving out 
4000 horse-power at any moment, and he would like to 
know what kind of fly-wheel would be necessary to store 
up such an enormous amount of power as that. At the 
Barry Dock there were thirty tips, and not two, as at 
Rothesay. Apart from an initial outlay of £1000 and the 
packing of a gland once a year that accumulator cost 
nothing. Multiple rams did not introduce complications 
as the authors had stated. The speaker then went 
on to give particulars of the enormous amount of coal 
handled by hydraulic hoists in various ports, also 
the time occupied in handling, and pointed out that 
what the authors had accomplished with the electrical 
equipment by no means constituted a record. The 
authors had stated that 9d. per 1000 gallons was a good 
average price for water, but as a matter of fact it did not 
cost half that, and if they took it at the more reasonable 
figure of 3d. per 1000 gallons, they would see where they 
stood with the electrical equipment. 

Mr. Patchell was the next speaker. He did not think 
that the authors had given sufticient particulars con- 
cerning the existing electric supplies in the vicinity of 
Rothesay to enable the members to judge whether the 
installation of a special generating plant was justifiable, 
and in addition, the information given relating to the 
generating plant erected was inadequate. He noticed 
that triple-expansion engines were employed, but 
in view of the nature of the load, it appeared that 
compound engines might have been used with greater 
advantage. Again, the authors had said very little 
about the fly wheels, which was regrettable, in view 
of the small amount of information of that kind 
available. Perhaps it would be interesting if he 
gave some particulars relating to a fly-wheel he had 
recently put into use in connection with a coal winder. 
It was a 30 ton wheel measuring 12ft. in diameter. It 
revolved at a speed of 500 revolutions and stored 78.8 
million foot-pounds. In the event of the power supply 
failing it would give four winds. The authors had given 
a diagram showing the yoltage regulation of one of the 








dynamos, but it was not at all clear to which machine 
that diagram referred. Mr. Patchell was in agreement 
with the previous speaker in that a kick at the end of 
the tip was desirable, and in this respect the hydraulic 
hoist was to be preferred. It was possible to get the coal 
to run out at 38 deg. if there was a kick at the end of 
the tip. As regarded the Clyde capstan which the 
authors had described, it appeared to him more like a 
vertical drum haulage engine. Turning to the question 
of mains, Mr. Patchell said that it was to be remembered 
that in using bare strip an advantage had been gained, 
because a culvert was already available to put the mains 
in. The cost of a system of mains was not entirely 
dependent upon the price of copper and insulation, but 
also upon the cost of laying. 

Mr. W. B. Ellington was desirous of knowing how the 
authors came to deal with the electrical problem, since 
they did not expect to realise economy. Surely it was not 
good engineering to lay down a plant which was not 
expected to promote economy. He could not see 
how it was possible to discuss the paper as it stood, 
seeing that the authors had made no reference whatever 
to capital cost. As regards the conclusions, he con- 
sidered that the authors had made a very bold assertion 
when they stated that electrical dock plant was 
as reliable as hydraulic machinery. The electrical 
equipment at Rothesay, had only been in operation for 
three years, whereas experience with hydraulic plants 
extended over sixty years. He agreed with the authors 
that at full load the electric and hydraulic systems are 
equally economical, but he was in entire disagreement 
with the statement that on light loads the electrical 
system stands at an advantage. With the aid of a 
diagram on the blackboard Mr. Ellington went on to 
demonstrate that at light loads the hydraulic plant was 
to be preferred. He would like to ask the authors 
what they meant when they stated that “the fact 
must be recognised that, whereas the supply of electricity 
to any given quantity of work is a direct measure of the 
work done, the supply of water in the case of hydraulics 
is always more than the quantity required, and, there- 
fore, some of it is wasted; this waste may vary from 
5 to 50 per cent. He could not understand what 
could give rise to waste approaching anything like 
50 per cent. As a matter of fact the waste usually experi- 
enced with hydraulic plants was extremely small. In 
London there were 107 miles of hydraulic mains laid in 
the streets which were subject to a pressure of about 
750 lb. The actual amount of water registered by the 
meters exceeded 95 per cent. of the amount pumped. In 
conclusion Mr. Ellington remarked that every problem 
relating to the employment of power needed careful 
consideration, and each system, whether hydraulic, 
electric, or steam, should be considered on its own merits. 

The last speaker was Mr. C. O. Ridley, who remarked 
that he noticed the authors had trotted out two old bogies, 
namely, frost and moving ground. A great deal too 
much was made of these by the electrical people. In 
docks provided with hydraulic equipment a proper shelf 
was employed for the pipes, and they were not subjected 
to frost or sinking ground. He would like to ask what 
the repairs due to the action of frost had amounted 
to during the last twenty years. With electrical 
machinery the question of protecting the insulation 
from moisture was very important, and in that 
respect hydraulic machinery stood at a_ distinct 
advantage. As regarded moving ground he could 
refer the authors to miles of cast iron pipe laid in mud. 
In this connection it was to be remembered that solid 
drawn steel tubing was procurable, and no trouble was 
likely to be experienced with that, even under the most 
adverse conditions. The authors seemed to think that 
the possibility of controlling the hoist with a single lever 
was a feature of considerable importance ; but, after all, a 
man had two hands, and he knew of no reason why he 
should not be made to use both of them. In any case, 
it was quite simple to design hydraulic hoists that 
could be operated with a single lever if any real 
benefit was to be derived from the practice. From 
a manufacturer’s point of view, hydraulic machinery 
lasted just about five times too long. An engineer to 
whom his—the speaker’s—firm had supplied a crane 
many years ago, recently wrote asking for a drawing of 
the crane. The drawing, which was an antiquated docu- 
ment, was eventually found and duly forwarded to the 
engineer. As several days passed without hearing any- 
thing further, they wrote and asked him for what purpose 
he required the drawing, whereupon he replied to the 
effect that he was going to take the crane down and erect 
it in another place. That he thought went to show what 
a long life hydraulic cranes had. 

The discussion was then adjourned until February 17th. 








LITERATURE. 
Taschenbuch der Kriegsflotten (1911). By Kapitain B. 
Weyer.. Munich: J. F. Lehmann’s, Verlag. 

Tus year's edition of the J'aschenbuch does not differ 
very greatly from last year’s, so far as immediate British 
interest in it is concerned. That ridiculous super-secrecy 
concerning the German fleet, of which we have com- 
plained in the past, is. persisted in as before. For 
example, on looking up the Helgoland class, we find the 
date of launch, place of building, and year of probable 
completion. That-is all. Displacement, armament, 
dimensions—one looks in vain for any of these. It is 
true that one finds a footnote to the effect that the engines 
are four-cylinder triple-expansion, and that the boilers are 
fifteen in number. But our interest in the German navy 
extends beyond details of this sort. This farcical and, to 
a certain extent, ostrich-like secrecy, may possibly appeal 
to the German imagination; but it tends to render the 
Taschenbuch worthless as a work of reference outside the 
limits of the German. Empire, 





For the rest the book is good enough. There are the 
usual tables well up to date, and generaily very accurate. 
There are photographs of ships, occasionally anything but 
up to date, and occasionally irritating also, because of 
Kapitain Weyer’s pet habit of having all his illustrations 
representing the starboard side of the ship. This idea is 
admirable of itself, but it is not to be satisfactorily 
achieved by reversing the negatives of photographs ; at 
any rate, where British ships, whose starboard bows are 
not the same as their port bows, are concerned. The 
idea of all the photographs going the same way as the 
plans is excellent; but the result does not altogether 
satisfy us, and we are glad to notice that in one or two 
cases, as, for example, the Edgar Quinet, the author has 
abandoned the practice. 

The plans in this section of the book have undergone 
some improvement, and with the single exception of the 
Emanuele Filiberto, the plan of which suggests a carica- 
ture, maintain a uniform scale. We note that the 
Argentine Moreno and Rivadavia are here given a single 
mast forward in place of the single mast between the 
funnels usually given to them, and the two masts which 
they possess in the official plan. The masting of an 
incomplete ship is not a matter of great significance, as 
changes in this direction are uncommonly frequent. We 
note the matter only because the position of the mast is 
sufficiently peculiar to suggest that it is correct for the 
latest decision on the matter. . 

Last year the Taschenbuch had a number of photo- 
graphs and particulars of dirigibles in it. This-year these 
have disappeared to find their place in an aerial 
Taschenbuch, which was advertised—as about to appear 
—in the Taschenbuch der Kriegsflotten last year, but 
of which we have never yet seen a copy. This is a good 
step. Where aeroplanes or dirigibles belong to the navy, 
their inclusion is not only desirab!e, but necessary ; other- 
wise—well, they are not “naval.” We gather from the 
preface that a good deal of Part IV., under the head of 
“ See-interessen,” is included with a view to improving 
British and German relations, and that we are asked to 
believe that if we understood the matter as indicated 
by the author's statistics, we should view the recent 
increase of the German navy with casual indifference, 
and—so far as we can make out from the tables given 
—realise it ought to be larger than our own. 

An enormous number of statistics are given. These 
deal with herrings, tourists, and a variety of other 
things. We could imagine them being excessively useful 
to a Tariff Reform missionary or an enthusiastic Free 
Trader; but for ourselves we are quite unable to alter 
our views of German naval expansion on the relative 
consumption of salt fish in Switzerland and the Argentine 
Republic. These kind of statistics are interesting, and 
they increase the utility of the Taschenbuch as a book 
of reference; but we are afraid that in his effort to 
impress the British nation that German naval expan- 
sion has nothing whatever to do with us, and is indeed 
for our advantage, the author expects too much of our 
credulity. 


The Modern Manufacture of Portland Cement. Vol. 1. By 
Percy C. H. West. London: Crosby Lockwood and Son. 
1910. 

Ir is impossible to read Mr. West’s book without being 

struck by the enormous strides which have been made 

in the manufacture of Portland cement during the past 
decade. The wet process has been followed by the 
semi-wet, and whilst formerly the thorough incorpora- 
tion of the raw material was considered impossible 
without the addition of water, the dry process, which 
originally found favour in America, where a harder raw 
material is utilised, is now extensively employed in this 
country. Mr. West deals in a most complete manner 
with the mills, and their name is legion, which are 
employed either for preparing the raw material or for 
grinding the clinker, but he would seem a little diffident 
in giving any indication of his own opinion on their rela- 
tive merits. The capabilities of the different mills, of 
course, vary with the class of material treated and the 
nature of the product required, and although there is 
nothing more carefully to be avoided, as, indeed, is 
pointed out in the preface itself, than dogmatism, a few 
general conclusions coming from an authority like Mr. 

West would have been of value. 

The “genealogical ” trees on pages 46-7 dealing with 
the various machines employed for the preparation of 
the wet slurry are most striking, and the same system 
shows admirably the various processes through which 
the clinker passes, but it is difficult to see why no such 
“ genealogical” tree is given for the dry process of pre- 
paring the raw material; this appears to be an omission 
which might well be supplied in future editions. Perhaps 
Book III., relating to kilns, forms the most interesting 
feature of the volume, and whatever the reader may omit 
he should certainly not pass over Chapter II., where the 
rotary kiln is carefully and completely described. 

Mr. West’s remarks on pages 234-7 on the subject of 
regulating the setting time form a valuable addition to 
the literature on the subject, though they may in some 
cases give rise to criticism; for instance, compare the 
statement that at a temperature of 70 deg. to 75 deg. Cent. 
(158 deg. to 167 deg. Fah.) air saturated with water, but 
free from COs, causes the reverse of hydration, leading 
Mr. West to the conclusion that “ hydration should be 
carried out at as low a temperature as possible,” with 
Mr. H. K. G. Bamber’s remark in his paper just read 
before the Institution of Civil Engineers that between 
the temperatures of 200 deg. and 300 deg. Fah. the 
hydration of cement is ‘rapid and complete.” 

The book is well got up, suitably illustrated, and care- 
fully indexed, but owing to a rather involved style is by 
no means easy to follow, nor is the text in many cases 
free from ambiguity. 

A second volume dealing with the scientific side of the 
subject is promised for the near future, and we look 
forward to its appearance with no little interest, 
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WE were recently invited to inspect the working of a 
system of mechanically recording, analysing, and tabulating 
statistical information which, by reason of its applicability 
to a wide variety of circumstances, cannot fail to interest the 
public in general and engineers in particular. Before, how- 
ever, passing to a description of the machines involved we 
have a few general remarks to make which will enable the 
working and mechanism of the system to be more readily 
understood. 

It is probable that for the actual gathering of statistical 
information no better methods will ever be devised than 
those at present employed. The census schedule and the 
time sheet of the shop clerk are as suited to their respective 
purposes as anything we may hope ever to have. But for 
anything else than merely recording statistical information 
in the first instance, such hand-written methods are about 
as inconvenient as they well can be. The collection of the 
information referred to would fail in its object unless it were 





on to such a card a punch is used, which makes a circular 
hole through the numbers which it is desired to indicate. 
In our example we have shown a card obtained from the 
urban portion of sub-district numbered 3208 and the 
enumeration district numbered 144. The fact that the next 
field is blank is of no consequence. In other examples the 
whole card is usually covered with numbers, but in this case 
the information to be tabulated is not sufficient to occupy the 
entire surface. The next column shows that the schedule 
being dealt with is No. 739, and the next that the person to 
whom the card relates is a married male ; he is forty-two 
years of age, a farmer, and working on his own account ; his 
birthplace, Yorkshire, is indicated by the number 162; there 
are eight rooms in his house, and five people occupy it ; he 
has no infirmities. Our next example—Fig.2—is a card 
taken from the running bill of a railway locomotive. This 
indicates that on December (first field) 20th (second field) 
driver No. 738 (seventh field) drove passenger engine (fourth 
field) No. 1306 (fifth field) 120 miles (ninth field), that during 
this time the engine used 110 cwt. of coal (eleventh field), 
and that the time occupied on the trip was 4h. 7 min. 
(fifteenth field), Other information on the card is to the 
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Fig. 1i—CARD USED FOR TAB 


returns have to be added up in a hundred different ways ; 

the time sheets have to be abstracted, the total time spent | 
on each order has to be summed up, and the figure | 
arrived at converted into monetary terms. To perform such | 
analyses with the present system of hand written sheets is, if | 
the mass of statistics be great, a very laborious process. In 
spite of the fact that the degree of analysis required was | 
by no means exhaustive the census returns taken in the 

United States in 1890, when the population was about sixty- | 
three millions, were not published until four years ten months 
afterwards. The necessity for some quick means of analysis 
is obvious to all who are in any way acquainted with the 
important influence which statistics to-day exert in all large 
businesses of whatever nature. That such analysis can be 
effected mechanically is a fact which has been recognised 
for some time. A mechanical system of analysis was tried 
in the census referred to above. 


In 1900 the system, con- | d 


ULATING CENSUS RETURNS 


(sixth field) and the driver at shed No. 15 (third field) ; the 
coal was received at shed No. 1 (tenth field); during the 
trip the lubricant used was oil (twelfth field), and the amount 
used seven pints (thirteenth field). Under description of 
mileage (eighth field) we are told that the train was au 


| express excursion, while from the fourteenth field we see that 


during the whole time recorded on the card the driver was 
actually engaged in running his engine. 
The functions of the two machines to be described later 


| will now be understood. Taking the census card example 


first, it will be seen that none of the fields is directly additive. 
Each card gives certain particulars relating to one person 
only, so that any additions required for the purpose of 
analysing the returns will be effected by counting the cards 
themselves. It might, for instance, be desired to find the 
total number of inhabitants in the country who are deaf and 
umb. The processes involved would therefore be the selec- 


siderably developed, was again adopted, and, although the | tion of all the cards punched 23 in the last field from the 40 
population had risen to over seventy-six millions, and the | odd million actual cards required in this country, and there- 


degree to which the analysis was carried was much higher | after counting the number of cards thus extracted. The first 
than in 1890, the results were published one year seven months | process, namely, extracting the cards punched 23 under the 
after the taking of the census. | heading of ‘‘ infirmities,’’ would be performed on the sorting 
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Fig. 2-CARD FOR TABULATING THE RUNNING BILLS OF LOCOMOTIVES 


We will suppose that certain statistics having been collected machine. The second process of counting these cards would 
are to be analysed, and that by the preparation of a key all | be carried out on a tabulating machine arranged to count 
the facts not directly representable by a number have been | ‘‘one ata time.’’ Taking next the card relating to the per- 
given a numerical interpretation. Having in this manner | formance of the locomotive, we will suppose that it is desired 
got our facts all reduced to figures, we have next to record | to find the total mileage run by all the railway companies’ 
these figures in some suitable, concise, and easily handled | locomotives in a particular week. The bundle of cards— 
manner. In the particular system of mechanical analysis | each one of which represents a separate trip of a separate 
under notice, light-weight manilla cards measuring 7Zin. by | engine—originating from this week’s working is taken in a 
3fin.—or sometimes 5gin. by 3}in —are employed, and from | pile and passed through the tabulating machine, which is set 
the census schedules, time-sheets, or other original source of | to work on the ninth field—Fig. 2. The total mileage is 
statistical information the facts and figures are transferred | indicated on a counter something resembling a speed or revo- 
on tothese. To understand this process an actual example | lution counter. It will be seen that this addition is really a 
may be given. In Fig. 1 isshown a card such as would be | different process from that performed on the census cards, 
employed in connection with the census returns. It will be | for the machine has now to take into account the relative 
seen that the card is divided by heavy black lines into a | positions of the punch holes in the field operated upon. 
number of vertical columns. Each of these columns is| Asa further example, we will suppose that it is desired to 
called a ‘‘field,’’ and from the inscription over each the | tabulate the total quantity of coal burned by a certain 








abstracting particulars from hand-written sheets. 
that the cards in the first instance are punched correctly, it 





nature of the figures which it indicates is obvious. It will 
be seen that each field is occupied by vertical rows of 
numbers starting with 0 and ending with 9. The exact 
number of such rows in each field will depend upon 
what subject the field relates to and what experience 
shows to be desirable. To transfer the written information 


| through the sorting machine, which would be set to work on 
| field. The result would be, as will be seen later, that the 


engine in a year’s working. The bundle of cards represent- 
ing a year’s work would in the first instance be passed 


the fifth field, and on the left-hand column of figures in that 





cards would come out of the machine arranged, as far as the 


figures in the thousands column were concerned, in numerical 
order. The cards would then be again passed through the 
machine, which would this time be arranged to operate on 
the second row of figures in the fifth field. When this pro- 
cess was finished the figures in the hundreds column would 
also run consecutively. Two other passages of the cards 
through the sorting machine would result in the tens and the 
units columns also being arranged in order. Fig. 3 shows a 
portion of a bundle of cards cut through the thousands 
column after the first passage through the machine. We 
would now have the bundle of cards arranged in numerical 
order as far as the engine numbers are concerned. To isolate 
from this bundle all the cards belonging to a particular 
engine—say No. 4236—is now a simple process. The top 
card of the whole bundle would, of course, be punched through 
0 in the thousands column of the fifth field. Further, all the 





Fig. 3—BUNDLE OF CARDS 


cards relating to engines numbered from 1 to 999 lie immedi 

ately below the top card. All these cards are removed by 
inserting an ordinary steel knitting needle through the punch 
hole in the 0 of the thousands column. The needle will of 
course stop when it reaches the first card not punched through 
this 0, that is to say, when it strikes against the first card 
relating to engine No. 1000. The first 999 engine’s cards 
are therefore at once removable. Passing the needle 
down through the punch holes in the one of the thousands 
column we are in a similar manner enabled to remove 
all the cards relating to the engines numbered 1000 to 
1999. The process is repeated until we have got the bundle 
desired, in this case the bundle referring to engines 
4000 to 4999. On this bundle we repeat the process 
operating on the hundreds column until we have isolated the 
cards belonging to engines numbered 4200 to 4299. The 
same process is repeated in succession on the tens and units 
column until we finally obtain all the cards referring to 
engine 4236, These cards are then passed through the tabu- 
lating machine, which, working on the eleventh field, would 
add up the total quantity of coal consumed by this engine in 
a year’s work. 

To some it may appear that the above process of isolating 
any set of particular cards is a somewhat tedious procedure. 
But this is not so ; for as demonstrated to our representative, 
the operation can be performed very quickly. Indeed, the 
particular example chosen above might be completed in no 
longer time than it takes to read the description of it. In 
addition to the ease with which we can thus isolate any given 
set of cards, the methods described above have at least one 
other great advantage over the ordinary procedure of 
Granted 





Fig. 4—ISOLATION OF BUNDLE OF CARDS 


is practically impossible that a mistake can be made either 
in isolating any group of cards or in adding up the 
items on them. As regards the accuracy of isolation 
the fact that, by holding up the cards of, say, 
engine number 4236, we can see through the holes 
4, 2, 3 and 6 in the thousands, hundreds, tens, and units 
columns respectively, is a positive proof that we have not 
included a card belonging to any other engine. A similar 
positive proof can be applied to the other bundles to ensure 
that no card belonging to engine numbered 4236 has been 
omitted. The first proof is the work of a moment, nor does 
the second proof involve much time, as at first sight might 
appear. Fig. 4:shows, in diagrammatic form, the process of 
isolating the bundle of cards relating to all engines numbered 
from 4000 to 4999 ; that is to say, the bundle marked E. It 
is obvious, since the needle has gone through the 0 in the 
bundle A, the 1 in the bundle B, the 2 in the bundle C, and 
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the 3 in the bundle 1), that no card belonging to engine 
No. 4236 can be included in any of the first four bundles. 
Hence, as far as the thousands column goes, we need 
only examine the bundles immediately below the one 
being isolated—that is, bundles F (5000 to 5999), G (6000 
to 6999), H (7000 to 7999), J (8000 to 8999), and K 
(9000 to 9999), or five bundles altogether. The examina- 
tion is obviously complete if the needle can pass through 
the 5, 6, 7, 8, and 9 respectively. Having examined these 
bundles, we have now only to check the bundle E itself, 
We may regard Fig. 4 as showing the isolation process 
being performed on the hundreds line instead of on 
the thousands lines. If we do this, then we must think 
of all the ten bundles shown as representing the original 
bundle F. containing the cards numbered from 4000 to 4999. 
The diagram will therefore be taken as showing the isolation 
of all the cards belonging to engines numbered from 4200 to 
4299 ; that is to say, as representing the isolation of the bundle 
C. A similar process of reasoning shows us that to apply 
the test for non-omission we need only examine the bundles 
marked D to K, or seven in all. Regarding in a correspond- 
ing manner the diagram as showing successively the isola- 
tion process being performed on the tens and units columns, 
we see that the examination in the case chosen can be con- 
fined to the bundles E to K in the tens column and H to K 
in the units column, or to six and three bundles respectively. 
Thus the whole examination for non-omission can be 

7 6 + 3 (= 21) bundles 


completed by inspecting 5 + 7 
in all. 

It will now be seen that a rigid proof for the accuracy with 
which the sorting has been carried out is easily and quickly 
obtainable. Further, it will be understood that if more than 
one bundle is being isolated we need not go to the same 
trouble with each. Obviously, in the above case the examina- 
tion of the thousands column applies to no particular num- 
ber, but for each and every number from 0 to 9999. We will 
not carry this aspect of the isolation process further beyond 
remarking that in a four-column field the maximum number 
of bundles to be inspected, if we desire to test the accuracy 
of any particular one, is thirty-six, and that the average is 
eighteen. 

As any system of mechanical analysis of statistics always 
appeals to the mathematically minded, we may give the 
general case of the above reasoning. Ifthe field contains » 
vertical rows of figures, let 
A 10"-! + B10"-? + C10" ; : P10?+Q10+R 
be a general number in it which it is desired to isolate cor- 
rectly. In performing the process of isolation on the 
n'® row we have simultaneously checked A + 1 bundles, 
thus leaving (10 —- A +1) bundles still to be examined. 
Similarly, we have already checked B + 1 bundles in the 
(n — 1) row, leaving (9 — B) bundles still to be examined, 
and so on for the other rows. Thus in all we have to 


examine (9 — A) + (9— B) + (9 — C) 4 (9 —P) 
+ (9—- Q) + (9 —R), or 9n —- (A + B+ C 4 So oak, 
+() +R) bundles. This is a maximum for A. BC 
or P=Q~ BR O, anda minimum for A b 

5 =P=-®Q=R=9. Thus the maximum 


number of bundles to be examined is 97 and the minimum 0. 


SEMI-HIGH-SPEED LATHES. 


A RANGE of lathes designated ‘‘ semi-high-speed ’’ lathes 
has been introduced by the Britannia Engineering Company, 
of Colchester. The makers, in explaining the name they have 
chosen, say that while these new tools are not capable of 
the duty of full high-speed lathes, they will take as heavy 
cuts as many of the machines on the market which are sold 
as high-speed lathes, and that they have been led to introduce 
them in order to meet the demand fora lathe capable of 
using high-speed steels at a moderate price. The lathes are 
made in six sizes, viz., 6in., 8in., 10in., 12in., 15in., and 
18in., the weights of the different sizes varying from 18 cwt. 
to 170 cwt. 

The illustrations which we give herewith represent the 


stock is also a solid casting, and is provided with a steel barrel 
and a square thread steel screw. There is a cross slide to 
set over for taper turning. The headstock is curved so as to 
give the greatest amount of accessibility possible to the handle 
feed of the slide rest. 
taken in between the centres is 3ft. The lathe can swing 
24in. in the gap—the length of which is 10in.—and 9}in. over 
the saddle. The mandril is ground to an accuracy of one 
one-thousandth of an inch and is bored with a hole 14 in. in 
diameter. - The end thrust is taken by a ball thrust collar. 
The cone pulley has three diameters, 5in., 7+in., and 9$in., 
and the width of the belt required is 24in. With the two- 
speed countershaft provided twelve spindle speeds are avail- 
able. The diameter of the overhead pulley is 12in., and the 
requisite speed from 150 to 200. The leading screw is of 
special steel, and is cut from a standard screw with an error 
guaranteed not to exceed one-hundredth of aninch in 6ft. It 
is fitted with a phosphor bronze double clamp nut. The 
saddle is arranged so as to be used if required as a boring 
table and is fitted with an apron, which entirely protects the 
self-acting feed gear and leading screw. The feed is positive 
and is driven by a splined shaft. the guide screw being only 
used for screw cutting. The lathes can be fitted with handle 
feed control, and in this case three changes are provided. 
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The length of the work which can be | 


A REPORT TO THE CORROSION COMMITTEE 
OF THE INSTITUTE OF METALS.' 
(Continued from page 66.) 

Section 1V.—THE ELECTROLYTIC THEORY OF CORROSION. 

It may safely be assumed that all metals and alloys when 
plunged into dilute acids or into water, either pure or containing 
salts in solution, tend to pass into solution. This tendency is 
known as the solution pressure of the metal, and for any particular 
solvent is a constant which depends only on the temperature. 
When a metal passes into a solution in a solvent, certain molecules 
or atoms tend to separate themselves from the body of the metal 


| and distribute themselves, in the form of ions, uniformly through- 
| out the solvent. Ions are atoms or groups of atoms carrying very 


| substance passing into solution, — 
| intoions. Thus, ordinary water is di 


The solvent, as well as the 
be more or less dissociated 
issociated to a limited extent 


large charges of static electricity.’ 


| into hydrogen ions and (OH) ions, the latter being known ax 
| hydroxyl ions, Many acids in solution are highly dissociated, 


| are also dissociated and are characterised by hydroxy! ions. 


and are characterised by the presence of H ions ; bases in solution 
The 


' metallic and hydrogen ions carry positive charges and are called 


cations ; hydroxy] ions, Cl, Br, and the acid radicles carry negative 
charges and are called anions. 

Acids and solutions of metallic salts conduct electric currents 
electrically, that is by the movement of ions. When insoluble 


| electrodes are connected externally to positive and negative 
| sources of electricity and are plunged into an electrolyte, the 


positively charged ions—cations—which have hitherto been 
pursuing haphazard paths between the molecules of solvent, begin 


| at once to move in the direction of the current, and sooner or later 


| name cations or down-streamers. 


| molecular condition, in which we are ordinarily 








arrive at the cathode—that is, the positive electrode; hence the 
Arrived at the cathode, they 
give up their positive charges to the electrode, and return to the 

acquainted with 
them. The anions carry negative charges and p shone towards the 
negative pole, and there give up their negative charges ; hence 
their name anions or up-streamers. The passage of the current is 
thus effected by the simultaneous passage of positive and negative 
charges to the electrodes. Cations are generally denominated by 
their chemical symbols with a dot over them ; anions have, instead, 
a dash, thus :— 

Zn — Zn" or Zn + 2B Zn" 
means that zinc is passing into the ionic condition, and 
l2-——— > 2Cl’ 

means that a molecule of chlorine is being broken up into two 
chlorine ions. It should be noticed that chlorine, which is mono- 
valent, forms ions carrying unit negative charges, denominated by 
one dash. Zinc, which is divalent, carries two positive charges, 
and this is denoted by two dots. The general rule is that mono- 
valent elements or groups carry unit charges on each ion, «¢ g., 
Na‘, H:, (NO;)’; divalent elements two charges, and trivalent 
elements three charges. 

Now consider the case of common salt placed in pure water at 
the ordinary temperature. Owing to its solution pressure, which 
salts exhibit in common with metals and alloys, it will tend to pass 
into solution, for the most part breaking up as it does so into 
Na ions, and Clions.* The process of solution will continue til] a 
certain concentration has been reached, ‘.¢,, until unit volume of 
solution contains a certain definite number of Na ions. The solution 
is then termed saturated, and the process of solution apparently 
stops. The explanation of this is as follows :—As soon as there 
are any ions at all in solution, they assume a certain tendency to 
pass out of solution, and deposit themselves on the undissolved 
salt. As long as there are but a few of them in solution, this 
action will be overcome by the solution pressure, that is by the 
tendency for undissolved salt to pass into solution in the ionic 
form. But as the concentration of Na ions in solution increases, 
the tendency of dissolved ions to pass out of solution will gradually 
increase. Finally, the two tendencies will exactly balance one 
another, and a condition of equilibrium will result. The tendency 
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SEMI-HIGH-SPEED LATHE 


The reverse for the leading screw and surfacing shaft is | which opposes solution pressure, and finally balances it, is termed 


arranged at the end of the countershait. Gear guards, 
travelling steady rest, twenty-two change wheels, &c., are 
supplied with each lathe in addition to the two-speed counter- 
shaft mentioned above. 








Members of the Manchester Gas Committee recently 
visited the oil storage station at Mode Wheel, on the banks of the 


Ship Canal, to open a new system for the conveyance of oil by boat | 


on the Bridgewater Canal, from Mode Wheel to Bradford Road 
Gasworks. The oil, which is used in the manufacture of 
carburetted water gas, is brought oversea in cargoes of 2500 to 


| 3000 tons, and discharged direct into the storage tanks of the 


Corporation at Mode Wheel. It has hitherto been conveyed to 
the gasworks by road in motor tank-wagons holding about 6 tons 
| each. The use of these wagons has occasioned several complaints 
of vibration from the residents on the route. Besides doing away 
| to a great extent with the nuisance complained of, it is expected 
| there will be a great saving in the wear and tear of the streets, and 
| greater economy to the department in the handling of the oil, as 


smallest, or 6in., size. The bed, the standard length of which | 4 least 10,000 tons are used annually. The oil will be loaded into 


is 6ft., is of box section, and is well ribbed. 


surfaces are broad, and are provided with V edges. 
headstock is a solid casting. It is back geared, and is fitted 
with adjustable parallel bronze bearings. The loose head- 


In the 10in. and | 0°#ts.on the canal from the storage tanks by its own gravitation, 


larger sizes a box-end pattern bed is employed. The bear.ng | ee oe 


The fixed | 


int near the gasworks, where it will 
be discharged into pipes leading direct into the works. These 
boats have a capacity of about 60 tons each. The arrangements 
for the new system have been in the hands of a special sub- 


| committee. 


| 
| 
| 





osmotic pressure. It is a real pressure of very considerable 
magnitude exerted by the ions already in solution, and opposing 
the entry into the solution of more ions. It is comparable to the 
pressure exerted by a gas on the walls of the containing vessel. 

The osmotic pressure of a solution, then, depends on the con- 
centration of the ions in solution. It opposes solution pressure, 
and finally balances it when a certain definite ionic concentration 
has been reached. Osmotic pressure is only felt in the interior of 
liquids, and not at all at their free surfaces. This arises from the 
fact that it is there opposed by a still greater pressure, known as 
surface tension, which acts towards the interior of a liquid, and, 
consequently, in opposition to osmotic pressure, 

Now, in the case of a salt in contact with its solution, if the ionic 
concentration is low, salt will pass into solution ; if, on the other 
hand, the concentration is poll than the norma! value, salt will 
separate out. In either case a state of equilibrium will be reached, 
ie., the solution pressure and the osmotic pressure will exactly 
balance one another. 


Solution pressure __ osmotic pressure. 


Take, now, the case of a metal, such as zinc, plunged into a 
solution of one of its salts. As in the case of common salt, zinc 
will tend to pass into solution ; but instead of sending out both 





1 By Guy D. Bengough, M.A., Lecturer in Metallurgy in the University 
of. Liverpool. - 

7 Many concepts of the ionic theory of solutions are here stated dog- 
matically. Their justification, experimental and théoretical, can be found 
in modern text-books of physical chentistry. 

— some whole molecules, undissociated, will also pass into solution. 
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positive and negative ions, ¢.g., Na* and Cl’ ions, which would keep 
the solution electrically neutral, it can only send out positive Zo 
ions. The result of this will be that the solution will not remain 
electrically neutral, but will become positively charged, owing to 
the presence of excess of positive zinc ions. 

e zine electrode, since it is sending out ions carrying positive 
charges, will become negatively charged. A difference of potential 
will thus be set up between the electrode and solution. The result 
will be an electrostatic tension between electrode and solution 
which will hold the ions in solution in the neighbourhood of the 
electrode. The tension, in conjunction with the osmotic pressure, 
will very soon balance the solution pressure of the zinc. is will 
occur when a very few ions have passed into solution, and conse- 
quently no more zine will dissolve. The difference of potential 
between the metal and solution is known as the electrode potential 
of the metal. It gives rise to what is known as an electrical double 
layer. This consists of negative charges on the electrode and a 
number of positively charged ions which are held by the 
tension in the immediate neighbourhood of the electrode. It is 
formed when an extremely minute quantity of metal has passed 
into solution, and there is, consequently, no apparent change when 
a metal is placed in a solution of one of its salts. The result may 
be expressed thus :— 


Solution pressure _ electrostatic tension + osmotic pressure. 


The electrode potential, which is the measure of the electrostatic 
tension of a metal plunged into a solution of one of its salts, is seen 
to be an electromotive force set up at the surface of contact of metal 
and solution. Its value is different for different metals. It is 
dependent on the concentration of ions in solution and also on the 
temperature. The relative values have been measured for a large 
number of metals in normal solutions of their salts, and absolute 
values have also been obtained by comparison with an electrode of 
suppused zero potential. Solution pressures may be calculated 
from the electrode potential by the formula :—- 

2 = 0-058 log P 

P 
at 17 deg. Cent., where E is the electrode potential, P the solution 
tension of the metal in question, and p the osmotic pressure of its 
ions in solution. 

It has been already stated that a zinc atom passing into solution 
acquires a positive charge and becomes an ion. The question then 
arises, Whence does this charge come ? Ordinarily it comes from 
the mass of the electrode and leaves it negatively charged, as has 
been already indicated. Now imagine a piece of zine placed ina 
solution containing copper ions. Owing toits solution pressure the 
zine will at once begin to send off ions into the solution, which will 
become positively charged. The mass of zinc will then be 
negatively charged. A double layer would soon be formed and 
stop further solution of the zinc, but for the presence of copper 
ions in the solution. Since the latter contains an excess of positive 
ions, and since the copper ions have a low solution pressure, these 
will readily give up their charges to the negatively charged zinc 
and plate out as metallic copper.* Thus zine will displace copper 
from solution; the experimental result is familiar to all, its 
mechanism is not so well known. 

Now by a series of similar displacement experiments metals may 
be arranged in a series which will indicate the order in which they 
will turn each other out of a given solution. This series will also, 
with some exceptions, represent the order of the electrode potentials 
and the solution pressures of the metals. Hydrogen may be 
regarded as a metal and included in the series. Such a series of 
the common metals is given below. It refers to the electromotive 
force developed at a metallic electrode when placed in a normal 
solution of one of its salts at Odeg. Cent. Any member of the 
series is said to be electro-positive to any other occurring below it in 
the list ; similarly, any substance is said to be electro-negative to 
any other occurring above it. 


Table of Electrode Potentials (at 0 deg. Cent.).¥ 


Zn** + 0.493 | H: -- 0.277 
Fe + 0.063 } Cus — 0.606 
Nit + 0.049 | 0” -- 1.396 
Pb — 0,129 | CY — 1.694 


The values given refer to normal solutions. If, now, a more 
dilute solution than this be substituted the osmotic pressure of 
ions in solution will be lowered ; and since 


Solution pressure eae electrode potential + osmotic pressure, 
it is evident that the electrode potential must be raised. 

To take an actual case, the electrode potential of copper 
in normal solution is 0.606 volts ; in decinormal solution 

058 
9.606 + = where x is the valency. 

Now the electrode potential developed at the surface of contact 
of a corrodible metallic electrode with a solution of one of its salts, 
is the driving power of the current in most primary cells. Taking 
the case of a Daniell cell, we have a copper electrode in the solu- 
tion of copper sulphate separated by a porous division from a zinc 
electrode in a solution of zinc sulphate. The porous pot is merely 
to prevent too rapid diffusion of the two solutions into one another. 
The electrode potentials of zinc and copper in a normal solution of 
their salts will be seen to be + 0.5 and — 0.6, or a difference of 
1.1 vults. If the two electrodes be connected together by a con- 
ductor the following series of reactions will take place :— 

1. Zinc, being strongly electro-positive, will pass into solution in 
the ionic form, carrying positive charges with it, 7.¢., a current 
will tend to flow from zinc to solution. The zinc electrode will be 
negatively charged, and very soon a double layer will be set up. 

2. Copper, being electro-negative, and placed in a saturated 
solution of its salt, its ions will tend to pess out of solution and 
b2come deposited on the cathode. They will there give up their 
positive charges to the electrode, +.¢., a current will tend to pass 
from solution to electrode, 

3. This electrode will be the positive electrode of the cell. The 
charges given up to it will be carried along the conductor to the 
zine, or negative pole, there to neutralise the negative charges 
arising from the loss of positively charged zinc ions. Hence the 
double layer formed on the surface of the zinc will be destroyed 
and more zinc will pass into solution. 

The action will proceed as long as an external conductor con- 
nects the two poles. When they are disconnected the action will 
be discontinued by reason of the formation of electrolytic double 
layers at the two poles ; thus at the copper electrode the positive 
charge will repel positively charged copper ions, which will now 
no longer pass out of solution. 

We are now in a position to gather a few fundamental ideas on 
the subject of corrosion. First of all, it is most important to notice 
that the corrosion of a metal, usually zinc, is the essential feature 
of most primary cells. Solution of the zinc does not take place 
because of the galvanic current set up between, say, the copper 
and zinc of a Daniell cell. It is more nearly correct to put the 
matter the other way round and to say that the solution or corro- 
sion of the zinc is the cause of the current. A primary cell is 
simply an arrangement for transforming the chemical energy of 
the zinc into the electrical energy of acurrent. Similarly a dynamo 
driven by a steam engine is merely a cumbrous arrangement for 
converting the chemical energy of the coal into the electrical 
energy of acurrent. The source of this energy is the combustion, 
/.€., the rapid corrosion of the coal. Similarly, in the first case, if 
no zine corrosion — in solution, no current results. . 

Now, the possibility of a metal corroding or passing into solu- 
tion to any considerable extent when placed in a given liquid is 





® In a normal solution, copper ions leave the solution and deposit copper 
even on metallic copper. 

109 Wilmore and Ostwald, “ Zeitschrift fiir physikalische Chemie,” 1991, 
vol. xxxvi., p: 92. 





dependent upon whether it can take positive charges from the 
liquid in any way. If it cannot, any ions passing into the solution 
must abstract them from the metal itself, and an electrolytic 
double layer will be formed which will stop further solution, as has 
already been indicated. Now there are the following possible 
methods of obtaining positive charges from a solvent :—(1) The 
removal of positive ions from solution; (2) the destruction of 
positive ions in solution; (3) the production of negative ions in 
solution. 

For the present we need only concern ourselves with the first of 
these sources, since it is the most important. From what has 
been already stated it is clear that if there are present in the 
liquid positive ions of a less electro-positive nature than the metal 
we are dealing with, then these will be replaced by ions of that 
metal. Hence, in general, the solution or corrosion of a metal by 
a liquid is conditioned by the presence in that liquid of ions of a 
less electro-positive nature. If there be many such ions, corrosion 
will be rapid ; if few, corrosion will be slow. This may be said to 
be the general rule; exceptions may occur, and these will be 
dealt with later. 

The question now arises, how will an applied external electro- 
motive force affect the rate of corrosion! Obviously it will 
act mainly by hastening the removal of positively charged ions 
from solution, and so enabling more electro-positive ions to 
replace them. If this be borne clearly in mind it will clear up 
much of-the confusion of thought in connection with the corrosion 
problem which is — in much of the literature on the sub- 
ject. It may be here noted that the direction of the applied 
electromotive force is of great importance. Due to it, a current 
will flow through the electrolyte, and at the place where the 
current enters the electrolyte solution or corrosion will take place, 
since positive charges are entering the liquid. The area from 
which it leaves the electrolyte will be to some extent protected 
from corrosion, since here positive charges are leaving the electro- 
lyte. The practical application of these statements will be dealt 
with shortly. 

It has already been stated that the electrode potential of a 
metal ina given solution is a constant of the metal, depending 
only on the temperature and concentration. If the concentration 
be increased the potential will decrease ; if the concentration be 
decreased the potential will increase. In the light of these facts 
let us consider the conditions favourable for the replacement of a 
metal A from solution by metal B 

Suppose the concentration of B be very low, /.+., its osmotic 
pressure be very low. Then since 


Solution pressure ____ electrostatic tension + osmotic pressure, 


a considerable number of ions will pass into solution carrying 
positive charges, and will form a double layer. Now, if the con- 
centration of fhe A ions is high in the solution, which now 
contains an excess of positive ions, some A ions will be certain 
to approach metal B and give up to it their positive charges, 
thus neutralising part of its negative charge. When this 
happens a corresponding number of B ions will be freed from 
the double layer, and will act as ions do normally in a solution. 
Now, the more A ions there are in solution to start with the more 
rapidly this action will proceed. Hence the conditions sought 
for are that the initial concentration of A should be high and of 
B low in the original solution. Now if the concentration of B 
be sufficiently low and the concentration of A sufficiently high, 
considered relatively to that of B, then B may replace A even if 
in normal solutions A is more electro-positive than B. The deduc- 
tion to be drawn is that the replacement of one metal by another 
may sometimes be determined by the ratios of ionic concentrations. 

Let us now consider the case of pure metal plunged into pure 
water, and purity for our present pu eis to be ideal chemical 
purity—a purity altogether unattainable by any methods of pre- 
paration at present available. The metal, moreover, is to be con- 
sidered as absolutely free from physical strain. It is to be 
perfectly homogeneous, chemically and physically. Such a metal, 
unless it decomposes water, as does sodium, for instance, must 
necessarily be insoluble, and this will be true, no matter what the 
solution tension of the metal may be. In each case the solution 
tension, however high its value, will be counterbalanced by the 
electrostatic tension of the double layer which will be formed all 
over the metal. Chemical tests on the water for the metal will 
give blank results, for the number of ions carrying positive charges 
which have passed into solution to form the double layer are 
generally too few in number to be detected by any method at 
present known to chemistry. If the water be replaced by pure 
acids the same result will be obtained. 

Now such a metal as that described does not exist." It is 
well known that iron and steel readily pass into solution in any 
ordinary sample of water and quite rapidly in dilute acids. 
Copper and zinc are also acted on by dilute acids, sea water, and 
many other solvents. How is it, then, that the formation of a 
double layer does not protect them in ordinary cases’ The answer 
is obviously that metals, as ordinarily prepared, are not homo- 
geneous, either chemically or physically, and the consequence is 
that the double layers are not formed. 

We will first consider the case of chemical impurities. If a 
small quantity of a second element be added to our pure metal it 
will not, in general, be distributed perfectly uniformly in the 
resulting solid alloy. As examples, the irregular distribution of 
lead, copper oxide, and arsenide in metallic copper may be cited. 
In the case of steel, much work has been done to ascertain the 
exact distribution of the impurities, and it has been shown that 
the distribution is far from uniform. In the case of the alloys 
which consist of a single solid solution, and which might be 
expected to be exceptionally uniform, we may get the cast 
structure so well known in the case of brass or bronze, and which 
a microscope of even moderate power will show to be far from 
uniform. In these cases a drastic annealing is required to secure 
anything like uniformity of chemical composition. In view, too, of 
the fact that zinc is preferentially dissolved out of 70:80 brass by 
certain solvents, it is doubtful whether even annealing renders such 
a solid solution homogeneous to corrosive reagents. It has been 
already suggested in a paper read before this Institute!? that 
chemical compounds preserve their identity in solid solution, at least 
to some extent, and if this be so the solution cannot be minutely 
homogeneous. In the case of castings made commercially on a 
large scale, such as those used for the production of condenser 
tubes, the metal may contain inglusions which will be mechanically 
driven in during the drawing process; such inclusions may, for 
instance, be derived from the core of the mould and consist of 
carbon.!* In these and many other ways a commercial metallic 
product is certain to differ considerably from perfect homogeneity. 

It is almost equally certain to depart from perfect physical 
uniformity. Some parts may be worked or strained slightly more 
than others, either by hammering, drawing, or even by unequal 
distribution of contraction strains resulting from the shape of the 
casting ; unequal speeds of cooling and local chilling will have 
similar results.!4 

All these cases of lack of uniformity, and many others that 
will readily occur to all who have to handle large quantities of 
metal on the commercial scale are predisposing causes of corrosion. 
For the present purpose, however, it will be sufficient to select 
one and consider how it functions in thisway. A very simple case 
will be that of zinc with a minute inclusion of carbon, and we will 
suppose the metal to be placed in avery dilute acid. Carbon 
has a very low solution pressure and electrode potential, and on 








11 Lambert and Thomson (“ Proceedings” of the Chemical Society, 1910, 
vol. xxvi. p. 377) have shown quite recently that iron can be prepared in 
a state of such purity that when ex to water and ordinary air no 
oxidation took place, i.e., no free iron passed into solution. 
wae oe and Hill, Journal of the Institute of Metals, 1910, Vol. III., 
0. 1, e 63 

13 See ussion by Sir Gerard Muntz on Rhead’s paper, Journal of the 
Institute of Metals, 1909, Vol. II., No. 2. 


14 Especially in the case of 70:30 brass, See Carpenter, loc. cit, 





this account forms the positive pole of most primary cells. Re 
latively to it zine will be strongly electro-positive. A difference of 
potential will consequently be set up between the zinc and the 
carbon when they are placed together in the liquid. The zinc 
will pass into solution at points surrounding the carbon particle. 
The zinc will thus be negatively charged and the solution posi 
tively. The solution will then contain an excess of positive ions 
and a double layer will be formed round it. Consequently 
the hydrogen ions already in solution will be pushed out of 
solution at the cathode—that is, at the carbon particle—and 
will there give up their positive charges and assume the 
gaseous form. The carbon particle will thus be charged posi 
tively. Now, when so charged it would give rise to a double 
layer in which the solution will be negatively charged, owing to 
the presence of excess of negatively charged Clions. Solution of 
the zine would then cease but for the fact that the positive charge 
on the carbon particle and the negative charge on the zine are in 
electrical communication through a conductor. Hence a current 
will flow from the carbon to the locality where the zinc is dissolv 
ing through the mass of the zinc itself. The charges at the 
electrodes will thus neutralise each other, the double layers will 
be broken down, and solution will proceed. 

While fully recognising the importance of merely apparent 
uniformity of chemical state, which has, indeed, been pointed out 
by many writers, the author is inclined to think that the recogni 
tion which this phase of the subject has received has concentrated 
attention upon it too exclusively. That other and hitherto uniden 
tified causes are at work and may be even more important is 
evident. Otherwise Muntz metal—a two-phase system—would 
always be much more rapidly corroded than, say, 70 : 30 brass, 
whereas Tilden and others have shown that this is not by any 
means always the case. : 

Turning now to the ease of a metal which is not physically 
uniform, it will be sufficient to state that the balance of evidence 
now available appears to indicate that strained areas in a metal 
or alloy are electro-positive to unstrained areas. These strained 
areas will dissolve or corrode preferentially in exactly the same 
way as in our preliminary example givenabove. A valuable paper 
by Burgess gives an admirable review of the experimental work 
carried out on the difference of potentials existing between strained 
and unstrained portions of metal, and those who are interested in 
this matter should refer to his paper, since space does not permit 
of any detailed account of work which has been done on this 
subject to be given here. 

We shall henceforward assume that any portion of a metal or 
alloy which has been strained beyond its elastic limit is electro 
positive to areas on the same specimens that have not been sv 
strained. Now it is necessary to point out here that a number of 
speakers and writers on this subject seem to have scarcely 
appreciated the delicacy of the phenomena now under considera 
tion. Some of the earlier workers on corrosion of steel have made 
elaborate investigations directed to ascertain quantitatively the 
difference of potential between the strained and unstrained parts 
of specimens of steel. On the other hand, there appear, in the 
literature of the subject, accounts of experiments, from the results 
of which deductions have been drawn in a directly opposite sense, 
and doubts have been expressed as to whether any such differences 
of potentials exist at all. In some cases quite insufficient care 
has been taken to remove the slight traces of grease resulting from 
handling the specimens experimented with, and to secure that the 
surface of the specimen received precisely identical treatment in 
all respects before comparisons were made. Even with the most 
detailed precautions, heaven, it is not likely that any useful 
quantitative results would have been obtained. In the case of 
iron and steel, this matter has been summed up by Cushman and 
Gardner as follows :— 

‘*The apparently contradictory results arrived at by different 
experimenters may be best explained by the extreme delicacy of 
the equilibrium which governs the polarity. That iron has a 
definite solution pressure, has already been shown. If for any 
reason, however obscure, the solution tension is, to any extent, 
greater at one point on a given surface than at another, that 
point will be to some extent electro-positive to the other. Whether 
these points retain the polarity or whether it is actually reversed, 
ese on the nature of the given case, in which determinative 
influences may be at work which it is impossible to predicate.” 

The author entirely concurs in this statement. Any difference 
in the physical state between two points on a metal or alloy wiil 
pabatly be associated with a difference in electrode potential and 
solution pressure between those points, It is of secondary 
importance which point is positive and which negative. It must 
be carefully borne in mind that the difference may be merely a 
surface condition, and that when a few molecules have gone into 
solution from the surface of the more electro-positive points, the 
difference may cease, or may exist in the opposite sense. This 
part of the corrosion problem probably cannot be usefully attacked 
in a quantitative manner with our —— experimental resources. 

Lye seca of the report may be briefly summarised as follows :— 
(1) Every metal and alloy has a definite and characteristic solu- 
tion pressure in a given solvent ; this pressure depends only on the 
temperature and the concentration of its own metallic ion or ions 
in solution. 

(2) Perfectly pure homogeneous metals are, notwithstanding 
this statement, practically insoluble owing to the formation of the 
electrolytic dotfble layers. 

(3) Ordinary metals dissolve, or are corroded, owing tothe fact 
that they are not chemically and physically homogeneous, 

(4) Metals and alloys may be arranged in a definite order in 
which they will displace each other from normal solutions to their 
salts. This order is also that of the electrode potentials of the 
metals. 

(5) Metalions in solution exert a definite osmotic pressure, which 
opposes solution pressure, and so tends to prevent the entrance of 
more ions into solution. 

(6) In general, a metal or alloy will be corroded by a solution 
which contains ions of a less electro-positive nature than that of 
the metal or alloy in question. 

(7) Sometimes the ratios of the concentration of the ions in solu- 
tion, that is, ratios of the osmotic pressures, will determine whether 
or not a metal A will displace a metal B from solution. 

We may deduce from the above :— 

(8) When the corroding metal is displacing hydrogen from 
solution, the action will be accelerated by the presence of a 
‘* depolariser,” i.e , some substance which will rapidly remove, by 
oxidation or other means, the displaced hydrogen. Such a de- 
polariser may be present in the corroding liquid, or in the corroded 
metal. 

(9) The nature of the surface of the metal may influence the 
speed of corrosion. If the surface be of such a nature as to facili- 
tate the formation and removal of hydrogen gas, it will also facili- 
tate corrosion. 

(To be continued.) 








Some exceptionally heavy plates are now being worked 
into boilers by James Neilson and Son, Limited, Alma Boiler 
Works, Crownpoint-road, Glasgow. Within the memory of men 
who are not very much past middle age, the ordinary plates used 
in the shells of Bene ran from 3ft. to 4ft. wide by 7ft. or 8ft. 
long, and weighed some 4cwt. or 5cwt. at most. A number of 
shell plates for boilers now being built by Messrs. Neilson measure 
3lft. Zin. long by 12ft. 5}in. wide, and are believed to be the 
largest plates evér seen in Glasgow. They have a superficial area 
of no 4 than 393 square feet, and weigh between nine and ten 
tons each, 





15 “Transactions” of the American Electro-Chemical Society, 1908, 
Vol. XIIT.., page 17, 
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LETTERS TO THE EDITOR. 


( We do not hold ourselves responsible for the opini 
correspondents. ) 





$ OF our 





REFORM IN ENGINEERING 


sir,—-In your leader of January 13th you appear to me to 
write so recklessly as to lay yourself open to very obvious and 
rather damaging rejoinders, Thus when, in reply to my letter, 
you give utterance to such a sentiment as: ‘‘ Above all, the spirit of 
iwanufacturing is to be-discouraged,” I ask what has that to do 
with my seemingly reasonable remark that if we contented our- 
selves with the manufacturing side only of mechanical engineering 
we were in danger of ceasing to be pioneers and of becoming mere 
machinemen ? 

Again, I tried to make the point that mechanical engineering 
had now reached such a stage that mere ‘‘horse sense,” as the 
Americans call it, is no longer sufficient to turn out prime movers, 
transmission appliances and energy-absorbing machines with that 
perfection in design and that regard to proportion and fitness in 
all their parts which, in Germany certainly, and in this country 
also to some extent, are now regarded as appropriate. This con- 
tention you paraphrase into ‘‘the superiority and originality of 
Germany or France in boiler engineering ! 

Sir, I refuse to have the issue narrowed down to boiler engineer- 
ing. Boilers have hitherto everywhere been built—not designed 

just as cabs have. They have been taken for granted ; and 
it in the endeavour to prove the usefulness of advanced theory 
to the mechanical engineer you restrict me to practice in steam 
generators, you select a field nearly barren of enlightenment for 
the purposes of the present discussion. 

It is true that even in this field German theorists are beginning 
to offer some assistance ; and I ventured to state that the law 
of Stefan and Boltzmann could give some valuable information in 
answer to your impotent cry of ‘‘What becomes of the radiant 
heat!” (v. THE ENGINEER, June 8rd, 1910, p. 568). But you 
calmly distort this into the astounding remark that I take it 
for granted that Yarrow, Thornycroft, and Babcock never know 
what they are going to get out of a boiler! and never know 
what heating surface they must allow for a given horse-power. 
Such perversions may, I say, Sir, lead to no useful result, and are 
only meant to tickle the jaded palates of your admirers of the 
‘Old Guard.” 

Assuming for a moment that from their experience (all formulw 
are barred here !) with hundreds of boilers every year, these 
firms can actually guarantee one indicated horse-power with 2, 4, 
or 6 square feet of heating surface, as the case may be, do they 
know what proportion of the steam generated is due to radiant 
heat, and what to actual contact of the gases with the tubes ? 
Do they know anything about furnace temperatures or combus- 
tion processes / they know anything accurately about the 
dryness or wetness of their steam / 

I trow not. The only ple who have studied such things are 
foreign engineers (with the single exception of Mr. Brislee), such 
as Geoffroy, Henry, Ser, Fuchs, Lawford Fry. 

Of course, you will say: ‘‘ What does it matter whether the 
heat is given up in the fire-box or in the tubes? The boilers 
generate the uired amount of steam, and do it handsomely, 
and the “Old Guard” get paid for a good honest job. What care 
they for theory! They don’t understand it—never did, and don’t 
want to. 

Are you, then, content to go on indefinitely making boilers in 
this state of ignorance! Will you wait until the foreigner has 
perfected the designs by means of a higher theory superadded to 
your practice, and then meekly work under licence to his patents 
(as you are now largely doing in steam turbines, &c.)/ If you are 
and do, it simply means an end to all our hopes of progress on 
rational lines, 

Surely it is a mere truism to say that the only way to be certain 
of making an improvement on a mechanical appliance or process is 
first to find out the correct theory of its action in every part, and 
then by logical deduction to select the line of advance. As 
Poncelet said: ‘‘ La practique ne saura marcher vers la veritable 
perfection sans le flambeau de la théorie.” 

It is, I am afraid, useless to suggest these things to the ‘Old 
Guard.” To them the word ‘‘theory” only calls up visions of 
formula such as W/ = /d?f6, and they thereupon reflect with 
complacency upon the short distance ‘‘ theory ” can carry them in 
their overyday work. 

The kind of thing Poncelet meant is exemplified, say, by Karl 
Pearson and Goodman's treatment of the crane-hook problem. I 
maintain that a leading British designer ought to be well enough 
versed in mathematics (as his French and German coufréres un- 
doubtedly are) to be able to read such work, appraise its value, 
and turn it to account in practice. 

Hitherto we have had the lead, partly, of course, because of the 
native ability of our engineers. (In parenthesis may I tell your 
correspondent, “‘One of the Old Guard,” that I also share his 
pride in the names he mentions), but more, I am afraid, because 
we have had lots of cheap coal and iron, so that our brains have 
not had to be much taxed. 

Now-a-days the application of advanced theory has become so 
much more important that it is time our future designers had a 
better mathematical training, and it is high time you, Sir, ceased 
making such a remark as:—‘“‘Simple arithmetic answers every 
purpose !”—in the sure expectation of its being hailed with 
rapture by the members of the ‘‘ Old Guard.” 

Being compelled to be away from home for a few days, I must 
ask you and your correspondents to pardon, and for the present 
accept, this merely vd interim communication. 

JOHN T. NICOLSON, 


DESIGN. 


School of Technology, Manchester, 
January 23rd, 





THE REFORMATION OF BOILER ENGINEERING, 


Stk,—After much examination and some thinking I have given 
Dr. Nicolson’s letter, in the correspondence columns, up as a bad 
job. Ihave been unable to arrive at any decision in regard to 
what that letter means. 

The learned scientist flies from one standpoint to another, and 
the only thing I can gather is that a leading article appearing in 
the pages of THE ENGINEER newspaper has not pleased him. 

_ He mixes up theory with mechanical instinct, and throws in a 
little mathematical expression, and finally finds fault with the ex- 
—_ that nothing can be found out without trial and error. 

his latter is so true to fact that one can only assume that the 
learned professor has something to learn, 

Neither Professor Nicolson nor any other scientist has been able 
to apply a theory without first finding out by trial and error thata 
theory can be deduced from what evidence proves. Practice in 
all cases must come first and theory follows. An idea may exist, 
but it does not become a theory until it is proved. 

| must take up the cudgels on behalf of the writer of your 
article. ‘ No one for a moment credits the Editor of THE ENGI- 
NEER with decrying theory, but the reverse, because he has con- 
sistently asked for it to be applied to, say, the steam engine, and 
it has not come yet. 

No doubt THE ENGINEER will review its position; but it must 
come back to the fact that theory follows practice ; and Dr. Nicol- 
soh adopts the principle because he tries. first, then, unfor 
tunately, applies a theory that does not fit the facts. Then he is 
distressed use one of the leading engineering journals refuses 
to accept what is wrong, viz., Dr. Nicolson’s theory that the faster 
@ gas moves over a surface the greater its efficiency. 

e speaks of the laws of radiation as if we knew all about it, 
whereas few, if any, appear to know the magnitude or value of 
radiation and what it really means, 





You can concentrate heat and the experimental boiler used by 
the Professor allowed heat to concentrate ; therefore, he got the 
effect, but not because the gas was moving at a high velocity, 
though the effect of the outflow velocity and the incoming velocity 
of the air concentrated the heat in the gas into a smaller volume 
from which more heat was obtained. 

He says that ‘‘ the only way in which improvement in a machine 
or process is to be hoped for lies in a thorough understanding of 
the natural laws that regulate its operation.” 

A slowly moving gas put under considerable pressure gets rid of 
more heat in the same time than a similar volume of gas under no 
pressure, 

——* know this from past experience, therefore the ‘‘ Old 
Guard” are not likely to accept the Professor's theory that 
because he says so they must be wrong. 

As a fact his letter isa laboured statement to prove what he 
=. and every step he takes only makes his assertion more 

a, 

ANOTHER OF THE *f OLD GUARD.” 

Birmingham, January 18th. 


ECONOMISERS.”* 


S1r,—I have read the letter of Mr. Charles Erith referring to 
the article upon ‘‘Economiser Utility” which appeared in your 
issue of 30th December, and I beg leave to say that for a full 
understanding of my views upon this subject it would be necessary 
to read in the original German the whole of my paper. 

Let the results shown in Fig.7, which is from a Schulz economiser 
of 100 sq. m. heating surface, be compared with those of the two 
tests of a Green’s economiser of nearly the same size, namely, 
96sq.m. The flue gases have nearly the same temperature, and 
there is little difference between the feed-water inlet temperatures. 
In the Green’s tests the CO, percentages were 12.5 and 6, mean 
9} ; in Fig. 5 the mean CO, is 9.3. Inthe Green’s tests the values 
of K were 7.2 and 14.4, mean 10.8; in Fig. 5 it was 17.7. Other- 
wise expressed, in the Green's tests the heat absorbed was 2200 
litres x 52 deg. Cent. = 114,400 and 3042 x 74 = 225,100, mean 
169,750 ; while Fig. 5 shows this heat equal to 4500 x 68 = 306,000. 
Reducing these means to per sq. m. of heating surface, we find 
Green’s mean to be 1768 and the Schulz mean 3060, 

In the minutes of the record of this Schulz test it is stated that 
the dampers leaked so that a part of the gas went to the chimney 
without passing the economiser. Thus the general result is that 
the Schulz heating duty under like conditions was about double 
that of the Green’s plant. 

Again compare Fig. 4, where the Schulz heating surface is 
291 sq. m., with Fig. 6 of tests upon a cast iron economiser with 
370 sq. m. surface. All the conditions were alike, except the CO,, 
which was higher in the latter case. Allowing for this difference, 
the much higher results obtained in Fig. 4 are obvious. In the 
one case the mean K is 22; in the other 6. 

Again, the CO, is the same in Figs. 6 and 7, and the comparison 
of these diagrams yields the same general result. 

Tests have proved that the vertical and horizontal tube types 
have yielded about equally good results. 

It is often said that continuous cleaning of the tubes is of essen- 
tial importance in maintaining the heat transmission efficiency. 
From the continuous automatic temperature-records taken on my 
economisers it is proved that hardly any visible decrease of heating 
effect occurs within the weekly period of cleaning. The soot 
gathers on the tubes only to a definite small thickness ; beyond 
this the draught sweeps off all further accumulation. Again, in 
large modern boiler plants, where there is almost always chain or 
other mechanical firing, smoke is to a large extent eliminated, 
and only a fortnightly cleaning is needed. 

In reply to Mr. Erith’s inquiry as to how many Schulz patent 
economisers are at work, I may say that thirty-three plants, 
serving an aggregate of 247,500 square feet of boiler heating sur- 
face, are now in use, with all sorts of coal, including some very 
smoky English coal as well as lignite. In these more than 6000 
tubes are used, and in six years’ éxperience no tubes have yet 
given out. 


Brunswick, January 16th. SCHULZ. 





CORROSION, 


Str,—Possibly a statement of some small experiences of my own 
may be worth a place in your columns. 

I cannot find that, in dealing with condensers, anyone has taken 
the nature of the ferrules into account. I have in use certain 
pipes in my own house carrying hot water to a small heating 
apparatus, These tubes are about Ijin. diameter outside, of brass, 
and they are coupled up with short lengths of grey rubber pipe, 
without canvas. I find that under the rubber corrosion goes on, 
and that, the pipes being brazed, the brazing is eaten out or 
weakened so much that the tubes split ; they will only last a couple 
of years, 

Now, when condenser tubes are fitted with india-rubber ring 
ferrules, which make a very simple, cheap, and efficient packing, 
the same action ought to take place. Does it? Screwed gland 
taped joints are all the fashion now. But several years ago I had 
to overhaul a large steam yacht. The tubes in her condenser, 
through which the water passed, over 400 in number, had 
all been packed with cupped washers of grey rubber. I 
was informed, and have no reason to doubt it, that the 
tubes had not been drawn for about 12 years. They were 
8in. tubes, tinned all over inside and out. I had them drawn ; 
the packing all broke up. A careful examination of the 
tubes showed, to my great surprise, that not more than a dozen 
were in bad condition. These were replaced with new tubes, and 
the old ones put in again. The result was quite satisfactory. The 
condenser shell was cast iron, and in perfect condition inside and 
out. It was over 20 years old. There was a triple-expansion engine 
indicating 200 horse-power at 101 revolutions, with 120lb. in the 
boiler. Many other cases have come under my observation with 
tinned brass tubes, but none which remained so long undrawn. 
The tinning if properly done is a great preserver. 

Perhaps some of your electrical readers can explain the following 
fact :—Years ago I spent a good deal of my spare time experi- 
menting with arc lamps. In one lamp which I made the current 
was taken into the upper carbon holder, which was a brass tube, by 
a spring of hammered sheet brass, so that the tube could move up 
po down, slipping under the spring. After one of these lamps 
had been at work pretty constantly for about a month, I found in 
the path of the spring tl at the rod was studded all over with bright 
specks about the size of a small pin’s head. Further examination 
showed that these were zinc. I then looked at another very 
similar lamp and found just the same thing. The zinc did not 
stand above the surface of the brass rod. There was no extrusion 
of zinc on the spring. The lamps were powerful, working with 
8 to 12 ampéres and always 250 volts. 

As to the influence of carbonic acid, it can be proved at once by 
avery simple experiment. Get two tumblers and two brightly 
polished small dinner knives. Nearly fill the tumblers, the one 
with ordinary and the other with ‘‘soda-water,” and put the knife 
blades into them. That in the plain water will be found slightly 
clouded in a couple of hours ; that in the water charged with CO, 
will be nearly black. “Pakn.” 

Westminster, January 23rd. 





GERMAN PATENTS AND THE STUMPF ENGINE. 


Str,—On page. 40 of your issue of the 13th inst., a ‘‘ London 
Member of the Verein Deutscher Ingenieure” writes that in his 
opinion the German system of preliminary examination is a failure. 
ow it is not clearly stated in the letter that Prof. Stumpf’s 


an * Translated. 





German patent covers the main points of the engine described and 
illustrated in Todd’s English patent of 1886, but still this is 
obviously the assumption the writer makes and on which he bases 
his unfavourable opinion with regard to the German system of 
examination, ’ 

Such a German patent is entirely unknown to me or to anybody 
else in Germany, and I would be much obliged to the London 
member of the said society if he would kindly inform me what 
the number of that patent is. If he cannot do so, then I trust he 
will admit that that particular German patent neither exists nor 
ever did exist, but was only conjured up by his own vivid imagina- 
tion. At the same time he will, I hope, withdraw his aspersions 
with regard to the German system of examination. 

It is an interesting fact that the mid-cylinder exhaust engine 
was patented by a German in Germany in the Year of our Lord 
1879, some seven years /efore Todd’s first patent. The number of 
this patent is 6470. The patent is, of course, void, and the 
patentee’s name is Hack and not Todd, so it may safély be 
assumed that it is not the German patent to which the writer of 
the above-mentioned letter referred. 

Under these circurastances, it would appear that a preliminary 
examination as to novelty before a patent is granted would have 
prevented the English Patent-office from = Todd his 
patent in 1886, and would still, in these days, be of untold advan- 
tage to England in keeping that somewhat self-satisfied, fat and 
contented old gentleman whose name is John Bull alive as to 
what his neighbours are doing. BERLIN ENGINEER. 

Berlin, January 20th. 





A PROBLEM. 


Sir,—l have enclosed the following solution as being accurate 
enough for all practical purposes :— 

Let the length of the rope be C E or DE. 
the field be 100ft. 

By laying out the above carefully we find that G F is approxi- 
mately 16ft., and if we assume different values for G F (say, 15. 5ft., 
16ft., and 16.5ft.), we can find the length of the — as follows :- 

Giving GF its first value of 15.5 we can find by Eul — 47, 
F Dand FC, also F E, then C Eand ED, then HG and also the 
angle ®. 


Let the diameter of 








We have now all the data necessary to calculate the areas of the 
segment C H D and segment C E D. 


Area of sector *(RA2D)@ 
rea of sector 360 
Area of segment CH D = area of sector ECHD - triangle ECD 
CED= » _ GCED - GCD 


> ’ fe : r. ? al 
To shorten this tedious calculation I have used the following 
formule :— 


Area of segment CH D = 








3900 


3950 


3850 


Area of segment CED = 
= (FE) y (.626 FK)* + (FD)? = 
Now we want the length of rope ED or EC, wherea + } = half 
the area of the field = (F square feet }, and by plotting to 





b (say 


a large scale we can get this “7 accurately on squared paper. — 
L = length of rope... ... 58.31 ... 57.445 ... 57... 56.5 
A= area covered = a+) 3966 ... 3874... 3822 .... 3767 _ 

and the graph gives us a length of 57.937ft. when the area is 

3927 square feet = 4 area of the field. 

“. Length of rope = .579 diameter. 


Sheffield, 24th January. HARRISON, 





Sir,—In the solutions given to the problem of dividing the circle 
into two equal parts, appearing in last issue, one, that by 
‘‘H.E.G.,” appears to suggest an exact formula. Perhaps he 
would be good enough to state how he arrives at his result. 

It pia’ also be interesting to know if the question can be put 
in a form suitable for integration. I have tried to do so, but with- 
out success. E. P. C. 

London, January 24th. 





GOOCH’s “GREAT A.” 

Si1k,—Can you oblige by telling me if the late D, Gooch gave 
the dimensions of the ‘“‘Great A” narrow-gauge engine in the 
gauge trials anywhere in his diaries’ he Sie 

I have read through an edition of Gooch’s Memoirs, in which is 
the phrase—‘‘ Here follows a minute description of the ‘Great A 
narrow-gauge engine,” but the particulars are entirely omitted 
from print. The dimensions given by Stephenson and Co, and 
those few mentioned by D: K. Clark do not agree by a long way ; 
in fact, I think they refer to two different machines altogether. 
I think Gooch would be reliable if we could lay our hands on his 

ures, 

Can you help me at all’ 

Neweastle-on-Tyne, January 23rd. 


J. S. MacLean, 
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A NEW TELESCOPIC MAST. 


FOR some time past efforts have been made to produce a 
satisfactory design of telescopic portable mast. The diffi- 
culties to be overcome are, however, considerable, and 
hitherto, although the uses to which such an appliance 
could be put are multitudinous, it would appear that no one 
has succeeded in evolving a really suitable piece of apparatus. 

We were recently invited by Mr. T. Birnbaum, of 20, 
Bucklersbury, to inspect a design of mast for which he 
is agent in this country. This device, known as the Comet 
mast, is illustrated in the accompanying engravings. 

It consists—see Fig. 1—of a series of weldless steel tubes 


| 


Fig. 1 
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Fig. 2 


of gradually decreasing diameter and thickness adapted to 
slide telescopically within one another. Each section has 
affixed to it three collars, one at the top and two at the foot. 
The top and bottom collars serve to strengthen the tube, 
while the intermediate one, situated near the foot of the 
section, acts as a stop in conjunction with the top collar of 
the immediately preceding section, so that it is impossible to 
the draw sections out too far. 
amount of play, from 2 mm. to 4 mm., inside its immediate 
fellow, so that the mast may be extended easily and without 
jambing. The exact thickness of the tube walls depends, of 
course, upon the purpose to which the mast is to be put, but 
we understand that the strength of the mast is calculated for 
three times the working load. 

It will be understood that when the mast is being trans- 
ported, or when it is otherwise closed up, the sections are 

















Fig. 3—LOCKING DEVICE 


brought up within one another, as indicated in Fig. 2. As 
shown in this figure, the mast is circular in cross section. 
When, however, the appliance is to be used more or less as a 
hoist, as well as a mast, a square cross section is provided. 
The hoisting mechanism will be understood by reference to 
to Figs. 1 and 3. Mounted within the pedestal of the mast 
isa drum driven by gearing and achain and a sprocket wheel 
from a crank handle shaft. Round the drum a perforated 
untempered steel band is coiled. The thickness of this band 
varies with the size of the mast and the load to be hoisted. 
Ordinarily it is from 2 mm. to 6mm. in thickness. Leaving 
the drum the band passes up between two rollers, one of 
which is provided with teeth to fit the afore-mentioned per- 
forations. These rollers are driven from the handle simul- 
taneously with the drum. In width the band corresponds 
with the internal diameter of the tubes, so that it has a 





Each section is given a small | 














stepped profile, as seen in Fig. 2. Within each section, how- 
ever, the band is a good fit, and occupies a full diameter of 
the circular mast or a full diagonal of the square type. As 
the diameter and the diagonal are respectively the longest lines 
which can be placed within a circle anda square, it is obvious 
that no further guide is necessary for the band. Thus, on 
turning the handle, the band unrolls from the drum and 
ascending within the tubes pushes each section up in turn 
without itself buckling or bending. The top section, the first 
to rise, is attached at its foot to the end of the band. As 
soon as this section is raised the first length of the band 
pushes up the second tube until this is in place, and the 
shoulders at the foot of the second length of the band catching 
on the end of the third tube are ready to raise this portion into 
position, and so on until all the sections of the mast are 
extended. 

Such is the mast in its essentials. Two other details, how- 
ever, are required to make its action sure when it is being 
raised and to hold the sections firmly when in position. It 
will be readily understood that should there be any undue 
friction between the sections or between a section and the 
band the tubes may not rise in their proper order. Thus it 
might happen that while, say, the second section was in pro- 
cess of rising the third section would also begin to rise. To 
prevent this the device, shown in Fig. 2,isemployed. When 
all the sections are down holes bored in one side of each just 
above the lowest collar come into register, so that a short 
horizontal bar A can be thrust through them. This bar is 
attached to a plate B, seen also in Fig.2. The movement of 
this plate is controlled by springs, one on each side of the 
mast socket. Directly beneath the bar A another bar C is 
carried by the plate. The end of this bar is bevelled off, as 
shown, and engages with the shoulders on the steel band. 
Thus, just previous to the complete extension of any one 
section, the shoulder on the succeeding length of band pushes 
the bar A out one step, so that the next section of the mast 
is now free to rise, while the others are still held down. 

The second device referred to is for the purpose of clamping 
the sections after they arein place. The top of each tube is 
provided with a vertical saw cut, and in conjunction with 
this each top collar acts as a clamp, so that on its being 








Fig. 4—HOISTING MECHANISM 


| closed the play left between the sections is taken up, and the 


whole mast is made rigid. The operation of these clamps is 
quite automatic, both on going up and coming down. This 
will be understood by reference to Fig. 3. A forked arm is 
attached to and operates each clamp. When the clamp is 
open this arm is pointing upwards, and when closed 
downwards. As soon as any one section is completely raised 
and the next is just beginning to rise the fork on the clamp 
of the rising section engages with a pin carried on an arm pro- 
jecting upwards from the lowest section of the mast. This 
has the effect of turning the forked arm downwards and lock- 
ing the section in question. As the rising continues the fork 
becomes disengaged from the pin, and the mast rises in the 
locked position. On lowering the mast the reverse action 
takes place. It will be seen that this device also ensures that 
the sections shall be lowered in their proper order. The last 
section to rise is the first to be lowered, whileall the rest remain 
locked until their turn comes. 

It is claimed that the mast is quite rigid in any 
position, even though only partially raised. The uses 
to which it can be put, according to the makers, are 
various and widely different. Thus it is readily adapt- 
able for wireless telegraphy, signalling, and observational 
purposes. It can be used conveniently as a special mast for 
submarines when at the surface, and as a telescopic outrigger 
for torpedo nets. In its heavier form adapted for lifting 
weights, it serves many ends as a crane or hoist. In 
particular, it affords a ready device, in building operations, 
as an adjustable scaffolding. Under such circumstances two 
of the masts can be used and a light gangway stretched 
across their tops, from which the work can be carried on. It 
is also of use as a fire escape ladder, and for a host of other 
purposes. 

These masts, it is claimed, are light, strong, easily trans- 
ported, and quickly erected. As an example, we may quote 
the figures given us for a round mast adapted for wireless 
telegraphy, &c. In this case the mast is, when extended, 
84ft. in height. When closed, it is 114ft. in length, of which 
about 1}ft. are accounted for by the hoisting mechanism. 
Its approximate weight is 307 1b., so that it can readily be 
handled by two men. It can be extended in 30 seconds, and 
will bear a maximum vertical load of 2651lb. It is composed 
of ten sections, the greatest and smallest diameters of which 
are respectively 4gin. and 13in. 








.DOCKYARD NOTES. 





THE new dry dock now being built at Portsmouth should 
be large enough for any possible increase in the size of a war- 
ship. It is to be a 1000ft. long overall, and 980ft. over the 
blocks, and the width at the entrance will be 100ft., the 
depth of the water on the sill at high water ordinary spring 
tides being 35ft. The new lock, which is being built along- 
side of it, is to be 850ft. in length and 110ft. wide at the 
entrance, the depth of water at the entrance being also 35ft, 
The floating dock, which is due at Portsmouth next 
September, is to be 700ft. in length over all, 680ft. over the 
blocks, and 150ft. in width at the entrance, while the lifting 
power is 40,000 tons. 





THE operations carried out by a salvage party from Sheer- 
ness Dockyard, acting under the direction of Commander PD), 
J. Menro, for lifting the special service vessel Elfin, which 
was damaged in a collision with submarine C 8, and foundered 
in 30ft. of water in Harwich Harbour on December 16th 
with a loss of five men, have been attended with success, 
The Elfin has been beached at Shotley for temporary repairs. 





GAS buoys are to be placed in the Medway to facilitate 
the navigating of warships to Chatham Dockyard at night. 





MR. ROBERT THOMPSON recently announced, at a 
meeting of the Belfast Harbour Board, that the new 
graving dock would be completed by the first week in April 
at the latest. The new dock is the largest in the world and 
has taken over seven years to construct. 


THE Moniteur de la Flotte has published a survey of the 
progress made by the French navy during the year 1910 
Among the principal features mentioned are the following : 
The two battleships Jean Bart and Courbet were ordered in 
October and November. In February two destroyers of 450 
tons, Enseigne Henry and Aspirant Herbert, were put in 
hand at Rochefort. Private yards have received orders for 
five destroyers of 750 to 770 tons—Capitaine Mehl, Dehorter, 
Francis Garnier, Commandant Bory, and Commandant 
Riviere. Latterly orders have been given for the destroyers 
Bisson and Renaudin at Toulon ; Protet at Rochefort; and 
the Magon, Mangini, and Commandant Lucas in private 
yards. In addition to these, the submarines Clorinde and 
Cornelie have been ordered at Rochefort and the Gustave 
Zede at Cherbourg. A salvage dock for submarines has been 
put in hand at St. Nazaire. Delay in the delivery of the 
petrol motors of the Faraday, Volta, and Amiral Bourgeois 
caused loss and delay in the construction of these sub 
marines, but some of the time may be recovered. The 
motors of the Neuton and Montgolfier are to be delivered in 
February and March. The delays caused at Rochefort 
failure to deliver machinery at the appointed time made it 
necessary to defer the laying down of the Protet until the 
close of the year. The general prospects for 1911 are more 
favourable to successful progress than bas been the outlook 
of the French navy for a long while. 





THE Centurion, the keel-plate of which was laid at 
Devonport Dockyard on Monday morning by Lady Fawkes, 
wife of the Commander-in-Chief, is to be a sister ship of 
the King George V. She will be similarly armed, and the 
armour protection will also be similar. A new feature of 
both these vessels will be that instead of the officers’ quarters 
being placed forward, as in previous Dreadnoughts, they will 
be placed aft, as it has been found that the older position is 
more comfortable and more convenient. 





ALTHOUGH the Orion has only been launched about five 
months the progress made on her at Portsmouth is considered 
by the authorities as being highly satisfactory. It is now 
possible to notice how the ten 13.5in. guns are to be arranged. 
The echelon system followed in all previous Dreadnoughts 
has been abandoned in the Orion. Instead of that dis 
position, four of the guns will be placed in two barbettes 
right ahead, and four in two barbettes right astern. In each 
case the pair of guns in the inner barbette will fire over the 
one in front of it. The fifth pair will be in a barbette amid- 
ship between the two funnels. The twenty-four 4in. guns 
will be arranged in two superstructures, one on either side of 
the centre barbette, and it is understood that they will have 
some kind of armour protection. The Orion is 2000 tons 
heavier than the Neptune, and that additional weight has 
chiefly been devoted to providing her with 13.5in. guns, all 
ten of which can be fired on either beam. Her maximum 
bunker capacity will be 2700 tons, and she will carry a 
thousand tons of oil fuel. Her steam trials will probably 
take place in the early autumn. 





THE Admiralty has decided to rely in future more upon 
the fortifications at Carlingnose, North Queensferry, than 
upon those of Leith, for the defence of the Firth of Forth. 
The men and guns stationed at the latter place will be 
gradually transferred further up the Firth. It is doubtful, 
however, if the transference will be completed until the new 
dock works at Rosyth have reached a more forward stage, as 
it is with special regard to the protection of these that the 
new arrangements are being made. Another stage for the 
operations has been reached at Rosyth, the two earthen 
tanks which are to exclude the sea from the site of the first 
graving docks having been linked up. 





THE WELSH RAILWAY ACCIDENT.—On Monday morning last, as 
the Taff Vale Company’s train that left Treherbert at 9.18 for 
Cardiff, was between ‘l'rehafod and Pontypridd, it ran into a 
mineral train standing on, or proceeding slowly along, the same 
line. The force of the collision could not have been very great, as 
the engine remained on the rvad, and the only serious damage to 
the mineral train was the destruction of the guard’s van and the 
next two wagons. The effect on the passenger train was more 
disastrous. The first and fourth coaches were brake vans, and 
each of these was forced upwards by the vehicles behind, and fell 
back on the vehicle in its rear, causing the deaths of eleven 
passengers and serious injury to four others. The guard of the 
mineral train was also badly hurt. Among those killed were three 
members of the South Wales Miners’ Federation. ‘The cause has 
not yet been publicly announced. Colonel Druitt’s inquiry, on 
behalf of the Board of Trade, was commenced on Tuesday, but it 
was not open to the public, and the Coroner’s inquest was pro- 
ceeding at the time we went to. press. . 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent, ) 


Marked Bar Prices. 

A MEETING of the Staffordshire marked iron houses has 
been held this week to consider the possibility of advancing prices. 
Certain of the leading firms are well known to have been favourable 
to declaring an advance of 10s. per ton upon bars, hoops, sheets 
and plates rolled by what are still termed in the Staffordshire 
trade the ‘list houses,” The opposition to any increase, however, 
proved too strong, and the 1 closed with the determination 
to have prices as they were. The decision is regarded by the 
market as a matter for regret, since, had an advance taken place, 
it would have, no doubt, exercised a strong favourable influence 
upon the prices of unmarked bars to the extent very likely of 5s. 
per ton improvement. But the decision of the ‘‘list” iron people 
must be accepted for what it is worth. It may be as well to note 
that a 10s, rise would have brought marked bars up to £8 10s, per 
ton, sheets and — rolled by the same firms up to £9 10s, and 
£10 per ton, and hoops in proportion. 


Common and Merchant Iron 

Fair bookings have recently been made by producers of 
unmarked bars, and they have been able to command slightly 
higher prices, but there is still much room for improvement in this 
respect. The general range of quotations for merchant qualities 
is from £6 5s, to £6 7s. 6d. (delivered), though the higher figure is 
still exceptional. Common bars are £6 per ton to £6 2s, 6d., while 
Belgian iron is selling in competition at £5 12s, 6d. delivered in 
this district. Gas tube strip prices are £6 10s. and £6 12s. 6d.; 
common hoops, £6 15s.; and superior sorts £7 5s. per ton for iron 
or steel indifferently. 


A New Iron Association. 

Interest in the scheme to organise the unmarked, or 
second and third-class bar trade, and introduce a scheme for price 
maintenance has been revived. It is announced that Colonel 
Patchett (Shropshire Iron Company), has now consented to take 
charge of the movement on condition that all the manufacturers 
join the combination and consent to a scheme by which a penalty 
shall be imposed upon those who disregard the price agreements. 
The name of the new body, if it comes into being, will be the 
South Staffordshire Bar Association, but considerable preliminaries 
have, it is understood, to be yet completed before the new 
combination can be arded as at all definitely established. 
Lancashire and also, it is understood, South Yorkshire are being 
invited to join the new body, the chief object of which is to esta- 
blish some advanced quotations for the various grades of bar 
iron manufactured. 


Galvanised Iron Trade. 

The weakest of the finished branches of the industry at 
the moment is that engaged in the production of galvanised sheets. 
Orders on export account are more difficult to secure owing to the 
competition of American producers, who are reported to have sold 
heavily in the markets of South America. Prices under these cir- 
cumstances continue poor, and owing to the considerable increase 
in home production which will result on the resumption of work at 
the mills in Flintshire, which have been closed down for some time 
in consequence of the labour dispute, there is little prospect of an 
early recovery. Quotations vary from £11 to £11 2s. 6d., f.o.b 
Liverpool, but it is freely stated that orders were beinz accepted 
by some makers at £10 17s 6d. The black sheet trade also con- 
tinnes dull at £7 12s. 6d. to £7 15s. per ton for 24 w.g. sheets, 
either of iron or steel. 


International Steel Competition. 

The margin of unemployed resources in the steel industries 
of the United States and the European Continent constitutes a 
menace of which raw steel consumers are especially availing 
themselves to check the upward impulse of home prices. It is 
reported that large supplies of semi-crude steel are being obtained 
from America and Germany, who are making a desperate fight for 
the billet and bar trade. The Germans offer billets at £4 12:, 6d., 
delivered into this district, while considerable bookings are said to 
have been made by American agents at even lower rates. German 
angles, too, have, it is reported, been on offer at £5 10s. These 
are factors which are giving sobriety to the calculations of those 
who have predicted a sharp inflation of prices with the advance of 
the New Year. Home prices for bars and billets are £5 to £5 5s. 
per ton, with a good sale alike for material of Staffordshire, Leeds, 
and South Wales manufacture for consumption in the Birmingham 
and Midland district. 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 


MANCHESTER, Tuesday. 
Pig Iron Rather Weaker. 

THERE was a fairly good attendance on the Iron ’Change 
on Tuesday, but a much quieter feeling to note, and an evident 
lull in buying. Prices were rather in buyers’ favour. Finished 
iron and steel; Steady at late rates. Copper: Sheets were 20s. 
= ton lower. Lead: Sheets unchanged. Tin ingots: English 

earer. 


Quotations, 

Pig iron: Lincolnshire No. 3 foundry, 54s. to 54s. 6d.; 
Staffordshire, 51s. to 54s. 6d.; Derbyshire, 66s.; Northampton- 
shire, 56s. 6d.; Middlesbrough, open brands, 58s. 7d.; January- 
March, 59s. 4d. Scotch: Gartsherrie, 62s. 6d.; Glengarnock, 
60s. 91. to 61s. 3d.; Ezlinton, 60s. 6d. to 61s., delivered Man- 
chester, West Cuvast hematite, 68%. 6d.; East Coast ditto, 
66s. to 67s. 6d. and 68s, 6d., both f.o.t. according to delivery. 
Delivered Heysham: Gartsherrie, 60s. 6d.; Glengarnock, 58s. 9d. to 
59s. 6d. (official, 60s.); Eglinton, 58s. 6d. to 59s. Delivered 
Preston: Gartsherrie, 61s. 6d.; Glengarnock, 593. 9d. to 
60s. 3d. (official, 61s); Eglinton, 59s. 6d. to 6Us. Finished 
iron: Bars, £6 15s.; hoops, £7 7s. 6d.; sheets, £8 to £8 2s. 6d. 
Steel: Bars; £7; Lancashire hoops, £7 7s. 6d.; Stafford- 
shire ditto, £7 7s. 6d.; sheets, £8 to £8 5s.; boiler plates, 
£7 17s, 6d.; plates for tank, girder, and bridge work, £7 5s.; 
English billets, £5 53s, to £5 10s.; foreign ditto, £4 15s to 
#4 17s. 6d.; cold drawn steel, £9 5s.to £9 10s. Copper: Sheets, 
+70; tough ingot, £60 10s. to £61; best selected, £60 10s. to £61 
per ton, Copper tubes, 8}d.; brass tubes, 63d.; condenser, 73d.; 
rolled brass, 6}d.; brass wurning rods, 64d.; yellow metal 6d. to 
63d. per lb, Sheet lead, £16 5s. to £16 10s, per tun. ‘Tin ingots, 
English, £191 10s. per ton. 


The Lancashire Coal Trade. 

There was a brisk demand for slack and engine fuel, and 
holders were firm at full rates. House coal was very dull. On 
shipping account there is a fair business passing in contracts, 
but new business is scarcely so good as could be desired. 


Manchester Ship Canal. 
_ The gross revenue of this undertaking for the past year, 
according to the interim statement just issued, amounted to 
£555,735. The canal has thus, for the first time in its career, earned 





the full amount of the interest due on all its debenture capital. 
The sum required to pay the interest on the whole of the loan 
capital of the canal is £303, 745, of which amount the net earnings 
last year only fell short by £7000. The report for the half-year 
must be awaited for fuller particulars of the year’s working. The 
traffic returns for the previous five years are as follows :—1905, 
pore 1906, £499,837 ; 1907, £535,835 ; 1908, £506,975 ; 1909, 
£534,059, 


New Lancashire Tramway. 

A new electric tramway was opened last Saturday. It 
extends from Water to Waterfoot, a distance of three miles, and 
has been constructed for the Rawtenstall Corporation at a cost of 
£30,000. ‘The Mayor of Rawtenstall claims for the undertaking 
that it has been constructed in record time and at a record 
minimum cost, 


Mining in Derbyshire. 

We understand that a company has been formed to 
acquire and work thirty-eight mines of lead, tluorspar, and other 
minerals in North-West Derbyshire, at Bradwell, Longstone Edge, 
Eyam, and Stoney Middleton. In order to reach the heaviest 
deposits of lead, which are said to be found below the water level, 
it is proposed to drive a tunnel from Town End, which will keep 
the workings free from water and open up the main ore body and 
all the veins and cross veins in the Bradwell district. 


Manchester Tramways. 

A paper on ‘‘ Tramway Junctions and the Application of 
Easement Curves,” was read last week before the Manchester 
Association of Students of the Institution of Civil Engineers, by 
Mr. H. Wood, who is associated with the city tramways. The 
author described a standard easement curve adopted in Manchester, 
which gives practically a theoretical spiral, and can easily be 
adapted to a curve of any radius, and allows for the introduction 
of points which are of fixed radii without any alteration of data. 
Mr. Wood also gave an account of the work of renewing a tram- 
way junction in busy thoroughfares, which is usually done between 
12 o’clock midnight on Saturdays and 9 a.m. on Sundays. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 

The improvement already noted in the condition of the 
hematite pig iron trade of this district is well maintained. There 
is a fuller volume of business offering to makers of iron, not only 
on loca] but on general account, and an increased amount of trade 
is doing all round. Steel makers locally have fairly good require- 
ments, more especially in Cumberland, where the steel mills are 
busier than for some time. Orders are well held, and most makers 
are sold forward. Prices are firm with parcels of mixed numbers of 
Bessemer iron at 68s. 6d. per ton net f.o.b. For special qualities 
of iron there is a steady demand, and this is a trade that is likely 
to expand. The current rates for this class of iron run from 
70s. to 75s. per ton. The make of iron is larger than it was, 
and further furnaces are almost ready to be put into opera- 
tion. In warrant iron there has been some business done of 
late for speculative purposes, and sellers are quoting 66s. 6d. per 
ton net cash The stores of warrant iron have been increased in 
Cumberland to the extent of 2652 tons, and now the total held 
represents 37,102 tons. Of this amount 9312 tons are held in 
Furness storages and the remainder in Cumberland, 


Iron Ore. 

For iron ore there is an increasing demand. Local 
smelters have increased requirements, and there is also a good 
steady business doing out of the district, particularly with 
Scotland, where large deliveries are required. Much more ore 
would be used locally if the supply permitted. This is particularly 
the case in Cumberland, where outside users have placed long con- 
tracts. Good average sorts of ore are quoted at 12s. 6d. to 16s. 6d. 
and the best ores are at 22s. per ton. Spanish ores are only being 
imported lightly at present. The current value is 14s, to 22s, 6d. 
per ton, delivered to West Coast smelters. 


Steel. 

Rails are the chief concern of steel makers at the present 
time, and for a long time past. The only works where steel 
shipbuilding material is turned out on this coast are at Barrow, 
and the mills are still stand ng idle. The demand for ship plates 
is a growing one, the requirements all round being good. At the 
Barrow Steel Works the rail mills are busily employed, and this is 
also the case up in Cumberland at the Moss Bay Works. For rails 
there is a steady request on home as well as oversea account, and 
heavy sections are quoted at £5 10s. to £5 12s, 6d. perton. There 
is nothing much offering in light, colliery or heavy tram sections. 
For other sections of steel the demand is fairly good, including tin 
bars, billets, &c. 


Shipbuilding and Engineering. 

These trades are busy in every department, and likely to 
remain so for a long time to come. Vickers, Sons and Maxim, 
Limited, are to make five more submarines for the British Govern- 
ment. Certain negotiations are reported to be in hand with 
respect to the overhauling of the Portuguese navy by Messrs. 
Vickers. 


Fuel. 

There is an increasing demand for fuel throughout this 
district. Steam coal from Lancashire pits, or from Yorkshire, is 
quoted at 12s. 6d. to 16s. 6d. per ton delivered. Domestic coal is 
in good demand at 16s. 1d. to 27s. 6d. per ton delivered. For 
coke there is a fuller demand. East Coast qualities are quoted at 
22s, per ton delivered to West Coast works. Importations are to 
be made of German coke for use at the Millom Ironworks. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


General Conditions. 

THERE is no falling off in the increased activity noted last 
week in the steel trades, due to the speeding up of deliveries of 
material to the shipyards. A large volume of work is on hand on 
shipbuilding account, and prospects in this branch are considered 
very bright. Additional work, too, has come to hand from the 
Government for armour plate and projectiles. Although the large 
works are still dependent mainly on Government and shipbuilding 
work, there is a steady inflow of small orders from the general 
engineering industries. Railway material is better, and the lar,e 
order for 6500 wagons placed in Birmingham by the Great Central 
Railway is likely to bring some much needed work to Sheffield firms 
in the shape of tires, axles, springs, &c. The lighter steel trades 
and the crucible steel industry are busy, the feature being the 
strong demand for high-speed steel. ; 


The Coal Trade. 
A firm market can be recorded for all qualities of coal. 
The closing of the railway contracts at well above current market 
rates has served to impart steadiness to the coal trade all round, 
and the position is also helped by the labour outlook in other 
centres, The working of the pits has been interrupted a little by 
the fogs which have been prevalent, and, generally speaking, 





stocks are on the light side, 


Steam Coal. 

The improvement which we have noted for some weeks 
past in the steam coal trade continues, despite the fact that this 
is the ‘‘ off” season for shipment. ‘To some extent the recovery is 
due to the much stronger demand for manufacturing supplies, 
and there is every prospect of this continuing. Prices are firm, 
with some qualities quoted at small advances, and as a general 
rule quotations range from 8s. 6d. to 8s. 9d. for best hards per 


ton at pits. 


House Coal. 

Very little change occurs from week to week in the 
position of the house coal trade. Most of the collieries have been 
working good time, but there is no accumulation of orders, and 
although quotations are steadily maintained, stocks at the pits are 
inclined to grow. London merchants are not taking full contract 
supplies in many cases. If there is any change at all, it is in 
the cheaper qualities, which are in one or two instances quoted at 
fractional reductions. Pit prices remain at 13s. to 13s. 6d. per 
ton for superior sorts, and 11s, 6d. to 12s. 6d. for ordinary 


qualities. 


Slacks. 


No weakness is apparent in the slack market, which still 
shows remarkable strength. The orders on hand at collieries 
suffice fully to absorb the = output, and some of the pits are 
in arrears with contracts. Coking smalls are in strong demand, 
with prices very firm, several sorts being quoted at higher rates. 
Pit quotations: Best washed smalls, 5s. 6d. to 6s. 6d.; best hard 
slacks, 5s. 6d. to 6s.; seconds, 3s. 9d. to 4s. 6d. 


Coke. 

The advance in the price of coke is being realised without 
much difficulty. Best qualities continue’ rather scarce, and make 
fully 13s. for best washed sorts, the market quotation ruling 
from 12s, 9d. to 13s. 3d. Unwashed samples are held for 12s. to 


12s, 6d. 


Pig Iron Market. 

Although the rise in prices has checked buying to some 
extent, both Lincolnshire and Derbyshire makers are holding out 
for full rates. A few lots of foundry iron have changed hands at 
the present prices, but, generally speaking, consumers are well 
covered for the time being. Prices remain as follows :—Current 
quotations :—Lincolnshire No. 3 foundry, 52s.; No. 4 forge, 
mottled and white, 51s.; basic, 53s. 6d.; Derbyshire No. 3 foundry, 
52s. to 52s. 6d.; ditto forge, 48s. 6d. to 49s. 6d., all per ton net 
delivered Sheffield or Rotherham. Hematite is still quoted very 
strongly, and prices have an upward tendency. East Coast mixed 
numbers are at 73s. 6d. net. Finished iron is steadier, with a little 
more employment. Bar iron, £6 15s.; basic billets are firmer at 
£5 5s, to £5 15s. 


The Steel Trade. 

As noted above, the large armament firms have received 
during the past few days a further instalment of orders for armour 
plate, guns, and projectiles. This will help to maintain the 
local armament departments in fairly full employment for 
some time to come. The orders are under the 1910-11 pro- 
gramme, which provided a largely increased quantity of work 
last year. Makers of marine specialities, such as castings, 
fergings for turbines, &c., are very busily employed at 
present. Makers of the best tool and automobile steels report a 
steady and enlarging demand from home engineers, and the 
shipping business is good, despite the slackness in business with 
the United States. One of the bright features of the shipping 
trade has been the business done with Russia in reaper sections 
and other agricultural implements and tools, and the British Com- 
mercial Attaché at St. Petersburg, who visited Sheffield on Tues- 
day of this week, announced that the removal of the import duty 
for a further period has been officially sanctioned. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

Ir must be acknowledged that the revival in the Cleveland 
ig iron trade does not progress at the rate which might have 
ao expected, and the improvement lags behind that reported 
in most other branches of the iron and steel industries. The tone 
of the market must still be characterised as buoyant, but con- 
sumers are slow about buying, and there seems to little desire 
among speculators to operate, probably because on account of the 
high Bank rate it has been somewhat expensive to do so, On 
account of the speculators holding off, warrant prices have fluc- 
tuated within very narrow limits. As little as 49s. 4d. cash buyers 
has been reported this week for Cleveland warrants, this being a 
lower figure than hasbeen reported since about the middle of Novem- 
ber, and inthe two months the difference between the topand bottom 
quotations has been no more than 94d. per ton, the maximum 
being 50s. 14d. What no doubt tends to check the improve- 
ment in prices of Cleveland pig iron is the fact that too much 
of it is being made, the evidence of that being the heavy 
increase in the stock in Connal’s store. But, nevertheless, there 
is a hopeful feeling that the deliveries will be so active in the 
spring that the stock will be reduced, and thus makers 
take no steps to reduce the output. It may be inferred from the 
fact that the production is maintained in excess of requirements 
that ironmasters are not losing money in making No. 3 at 49s. 9d. 
or thereabout, but they can hardly realise reasonable profits when 
they are piling up stock in the public stores at the rate which has 
been reported over the past two years. The general price quoted 
and realised by makers this week for early f.o.b. deliveries of 
No. 3 Cleveland G.M.B. pig iron has been 49s. 9d. per ton, with 
No. 1 at 53s. 9d.; No. 4 foundry at 48s. 9d.; No. 4 forge at 
48s. 6d.; and mottled and ‘white at 48s., with 9d. to 1s. per ton 
more for delivery over the next three months. It must be stated 
that great confidence is manifested in the future, and with good 
reason, for the market for raw materials cannot be unsatisfactory 
when the business in finished iron and steel is prosperous, as 
everyone expects it will be over this year. Ironmasters are thus 
in no hurry to sell for forward delivery, when by waiting they 

stand a good chance of obtaining substantially better prices. 


Hematite Pig Iron. 

The East Coast hematite pig iron trade is much steadier 
than the ordinary Cleveland pig iron trade, and makers cannot 
well complain of the number and tonnage of the orders which they 
have been able to secure lately. What, however, is not satisfac- 
tory is that they have been able to secure prices which can barely 
cover cost of production. Asa matter of fact, they have had to 
pay too much for their ore for months past, and all through 1910 
it was a difficult task to make ends meet; but they ought to do 
better during the current year, seeing how active are all the 
branches of the iron and steel trades that are consumers of hematite 
iron. If higher prices are not realised, then it will become neces- 
sary to reduce the cost of production, an undertaking which will 
not be easy of accomplishment by the majority of firms without ore 
is substantially reduced. At present 22s. 6d. to 23s. per ton 
is quoted for Rubio ore delivered at ports on the North-East 
Coast, which means that at least 45s. of the 66s. per ton 
obtained for mixed numbers of East Coast hematite pig iron 
is expended for ore alone, and that is naturally considered 
too high a proportion. Then 17s. would have been expended for 
coke, the price per ton delivered at Middlesbrough being 16s. 





For mixed numbers of East Coast hematite pig iron, for delivery 
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in the second half of the current year, 67s. 6d. per ton has been 
paid several times during the last few days, and for considerable 
quantities ; more orders could be got at the price, but the figure 
is not sufficiently tempting for makers when, in fact, they expect 
to do a good deal better than that in the latter half of the year, 
and it is a figure so little in advance of the prompt price. There 
can be no reason why makers should commit themselves to prices 
which must be barely profitable when trade promises to be so 
favourable, through the revival of the steel industry, more par- 
ticularly the branches of it that are the chief consumers of hema- 
tite iron. There has been a purchase of mixed numbers of hematite 
iron from a Teeside firm for immediate delivery at 67s. per ton, 
but the steamer was waiting in the river for it. The general 
quotation for mixed numbers is 66s. per ton for early delivery, and 
very little can now be had at 65s. 6d. Nevertheless, a sale at even 
less than that has been made under special circumstances, and it 
is said that makers’ scrip was taken ; that is frequently obtained 
under the general market price. Welsh tin-plate makers are 
importing increasing quantities of East Coast hematite iron for the 
production of tin-plate bars. 


Manufactured Iron and Steel. 

In most branches there is now considerable activity at the 
works, but buying has this week been rather slow. That, how- 
ever, has not weakened the market, for manufacturers are well 
supplied with orders for execution over the current half-year, and 
have good reason to believe that no difficulty will be experienced 
this year to get a sufficiency of contracts to keep the mills in full 
operation, and that prices will continue to improve. Producers 
are in no hurry about securing orders for execution in the latter 
half of the year, because they believe they will be the gainers by 
waiting ; in fact, they expect to be able to put up prices. The 
most improvement lately has been in the rail and plate trades. 
Manufacturers of rails have advanced their quotations 5s. per ton 
this month, and now heavy sections are generally quoted at 
£5 15s. per ton net f.o.b. There is a better demand for cast iron 
railway chairs, but the increase has not been so apparent as in the 
case of rails, a good many of the additional rail orders being for flat- 
bottomed sections. The price of chairs is now up to £3 12s. 6d. per 
ton f.o b. Iron bars maintain their prices very well; they have been 
kept at a fairly high figure—£7 less 2} per cent. f.0.t.—ever since 
August, 1909, and country buyers prefer to have them rather than 
steel bars, though the latter are the cheaper by 15s. per ton ; but 
they can work the iron more easily. Steel ship plates are in very 
good request at £6 15s. per ton, and iron ship plates at £6 12s. 6d., 
both less 24 per cent. f.o t. 


Shipbuilding and Engineering. 

The outlook for shipbuilders is good. There is only one 
shipyard in the North-East of England that is entirely closed, and 
that is the yard of R. Craggs and Sons, at Middlesbrough, which 
has been idle since the middle of 1909; but there are rumours 
that it is shortly to be reopened by a new company. Owners are 
much more inclined to order new steamers than for several years, 
because they are securing considerably improved rates of freight, 
not only outward, but generally homeward, and the likelihood is 
that tramp steamers will find plenty of employment, especially in 
the long-distance trades, throughout the year. It is reported that 
the Acmiralty has placed a contract for turbine propelling 
machinery of 18,000 horse-power with the Parsons Company, 
Wallsend-on-Tyne. The machinery is for a cruiser of the 
Boadicea type, which is to be built at Pembroke Dockyard, where 
there are already three of that type in hand, the machinery for 
two of which is to be supplied by Messrs. Hawthorn, Leslie and 
Co., Neweastle. 


Coal and Coke. 

The demand for coal is somewhat quiet this week, and 
there is less activity in the coke business, which is rather dis- 
appointing to sellers. The best demand now is for bunker coals, 
that being brought about by the revival in the shipping trade, and 
the better rates that are realised enable the shipowners to pay 
more. Best bunkers are now at 9s. 6d. to 9s. 9d. per ton ; and 
ordinary at 9s. to 9s. 3d. Coking coals are also in better request 
at 9s. to 9s. 6d. per ton, but coke is hardly so strong as it has been 
over the last month. Foundry coke is at 17s. to 17s. 6d. f.o.b. ; 
furnace coke at 15s. 6d. to 1€s. delivered at Middlesbrough furnaces, 
and gas coke at 14s. 6d. to 14s. 9d. 








NOTES FROM SCOTLAND. 
( From our own Correspondent. } 
The Pig Iron Warrant Market. 

THE dulness that has characterised the Glasgow pig iron 
market during the last two weeks, has been attributed to some 
extent to the fact that consumers have been anticipating an 
inerease of consumption, by making arrangements with makers 
and merchants for supplies of raw material over a period. 
There has been a settled conviction for some time that trade is 
bound to show considerable expansion, so that all parties concerned 
have been preparing more or less for such a development. Hence 
there is no occasion for a sudden extreme demand and rise in 
price of materials. Any impetus from abroad is almost en- 
tirely wanting. The advices from the United States continue 
unsatisfactory, although slightly better than of late. At 
home the increase in stocks of pig iron, while not very 
large, is a point against an upward market. In the circumstances, 
comparatively little speculative interest has been manifested in 
warrants. Since last report a small business has been done in 
Cleveland warrants from 49s. 10d. to 49s. 44d. cash, at 50s. to 
49s. 8d. one month, and 50s. 8d. to 50s. 44d. three months Con- 
sidering the restricted nature of the demand, it is notable that 
the reaction in prices has been small, and, indeed, some improve- 
ment has occurred in the last day or two. 


The Scotch Pig Iron Trade. 


A moderate demand exists for Scotch pig iron at home, 
and export business has been showing a certain amount of expan- 
sion. Several of the special brands are firmer in price. Output 
is large and regular, there being 86 furnaces in blast in Scotland, 
compared with 84 at this time last year. Free at ship in 
Glasgow harbour, Govan and Monkland, Nos. 1, are quoted at 
57s. 6d., Nos. 3, 56s.; Carnbroe, No. 1, 62s., No. 3, 58s.; Clyde, 
No. 1, 62s. 6d., No. 3, 57s. 6d.; Gartsherrie and Calder, Nos. 1, 
63s., Nos. 3, 58s.; Langloan, No. 1, 65s., No. 3, 60s.; Summerlee, 
No. 1, 63s. 6d., No. 3, 60s. 6d.; Coltness, No. 1, 82s. 6d., 
No. 3, 61s.; Eglinton, at Ardrossanor Troon, No. 1, 58s., No. 3, 57s. ; 
Glengarnock, at Ardrossan, No. 1, 65s., No. 3, 60s.; Dalmellington, 
at Ayr, No.1, 60s. 6d., No. 3, 58s. 6d.; Shotts, at Glasgow or 
Leith, No. 1, 63s. 6d., No. 3, 58s. 6d.; Carron, at Grangemouth, 
No. 1, 66s. 6d., No. 3, 59s. 6d. per ton. 


The Hematite Trade. 

The demand for hematite pig iron has been quieter. Prices 
of Cumberland iron have had a considerable advance in the last 
few weeks, but the demand has fallen off, only a small quantity of 
this iron having changed hands since last report. ‘he price, 
which was at 67s. 2d. cash, and 68s. for delivery in three mouths, 
has slackened to 66s. 9d. cash and 67s. one month. There is a 
large and increasing consumption of Scotch hematite pig iron, 
which is quoted 71s. for delivery at West of Scotland steel works, 
The arrivals of ore are on a fair scale, considerably exceeding the 
quantity received at this time last year. 


Finished Iron and Steel. 


The makers of malleable iron report rather more inquiry, 
both on home and export account, but some of them still find it a 








matter of no small difficulty to keep the whole of their plant in 
full operation. Crown bars are quoted £7 2s. 6d. for delivery in 
Clyde district, but export business is said to be done at 10s. to 
12s. 6d. less money. ‘The steel trade is fully employed on existing 
contracts, A large amount of work has yet to come out under marine 
specifications, so that the makers are assured of active employment 
for a considerable time ahead. New business is somewhat difficult to 
carry through. Merchants are reported as hesitating to purchase 
on any considerable scale at present prices, while makers are under no 
sort of obligation to make concessions, seeing they enjoy the 
security of good employment over a lengthened period. Ship 
angles are quoted £6 10s., ship plates £6 17s. 6d., bars £7 5s., and 
boiler plates £7 12s. 6d. per ton, all less the usual 5 per cent. dis- 
count for delivery in the Clyde district. A good business is being 
done in black and galvanised sheets. Rivets are more in demand. 
Tube makers are getting busier. An expansion of business is 
reported to be taking place in the wire trade. Ironfounders and 
engineers are generally experiencing a better inquiry, and a more 
satisfactory condition of business. Full employment is now being 
had at locomotive works, where the workmen were formerly on 
short time. 


Demurrage on Railway Traffic. 

The decision of the Railway Commissioners to allow the 
charges of the principal Scotch railways for demurrage on wagons 
detained at collieries, sidings, and the shipping ports has caused 
ssmething like consternation among traders, especially in connec- 
tion with the coal shipping trade. Some modification of the free 
time allowed by the railways before the demurrage charge takes 
effect has been granted, and the charge of 6d. for detention of 
wagon sheets has been reduced to 3d. each ; but the heavy charge 
of 1s. 6d. per wagon per day of demurrage has been conceded by 
the Court. The traders point out with regard to this charge that 
even the half of it would have been excessive, inasmuch as they 
were able to hire wagons at 5d. to 6d. per day. But the greatest 
disadvantage of the arrangement seems to be that it is expected to 
render shipping business impossible in the case of the smaller 
colleries, the output of which will not enable them to load wagons 
within the time specitied. The coalmasters and ironmasters also 
consider they have been hardly dealt with as regards that part of 
the decision which leaves to the discretion of the railway boards 
whether the traders’ wagons shall be admitted on the railways. 
Large sums of money were expended in procuring these privately 
owned wagons with the concurrence of the railways, and that the 
latter should have power now to refuse to haul them is regarded as 
a very great hardship. 





WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Last Week’s Coal Trade. 

THE great complaint on Saturday at Cardiff was that the 
pressure for supplies for prompt and early loading was more acute 
than ever. The port for some time had been subjected to 
incessant fogs, which added much to the difficulties in dealing 
with the increased arrival of tonnage. This latter feature has been 
very trying. It was reported on 'Change that there were vessels 
in dock which had been waiting a fortnight, and up to Monday 
had not commenced loading. To secure loading for delivery 
within the next few days buyers were freely paying 6d. and even 
more per ton above the usual quotations. Up to 18s. 3d. was being 
paid for best Admiralties, and 17s. 6d. for best seconds, Tonnage 
arrivals were strong, and it was thought the position for the month 
was secure. House coal firm. 


Latest Coal Quotations, Cardiff. 

When the market reopened there was no relaxation from 
previous strong conditions The difficulty in placing orders was 
acute, and for the small lots booked fancy prices prevailed. Even 
for mid-February and later on sellers showed no desire to book 
fresh orders. Large and small firmly held. Latest prices :—Best 
large steam, 17s. 6d. to 17s. 9d.; best seconds, 16s, 9d. to 17s. 3d.; 
ordinaries, 16s, to 16s, 6d.; best drys, 16s. 6d. to 17s. 3d.; ordinary 
drys, 15s. 6d. to 16s. 3d.; best washed nuts, lds. to 15s, 6d.; 
seconds, l4s. to 14s. 6d.; best washed peas, 12s. 6d. to 13s. 6d.; 
seconds, lls. to 12s.; best bunker smalls, 9s. 9d. to 10s.; best 
ordinaries, 9s. to 9s. 6d.; cargo smalls, 8s. to 8s, 6d.; inferiors, 
7s. 6d. to 8s.; best Monmouthshire black vein, 16s. to 16s. 6d.; 
ordinary Western Valleys, 15s. to 15s. 3d.; best Eastern 14s, to 
14s. 6d.; seconds, 13s. 9d. to 14s. Bituminous: Very best 
households, 17s. 6d. to 18s.; best ordinaries, 14s. 6d. to lts, 6d.; 
No. 3 Rhondda, 17s. to 17s. 6d.; brush, 13s, 3d. to 13s, 9d.; 
smalls, 10s. to 10s. 6d.; No. 2 Rhondda, 13s. 3d. to 13s. 6d.; 
through, 10s. 9d. to lls. 3d.; smalls, 8s. to 8s. 6d. Patent fuel, 
lis. to 16s. Coke: Special foundry, 24s. to 26s. 6d.; foundry, 
19s. to 22s.; furnace, 16s. 6d. to 17s. 6d. Pitwood, ex ship, 
18s. 9d. to 19s. 


Newport (Mon.) Coals. 

A busy week practically began on Tuesday, vessels having 
crowded in on Saturday and Monday for coal supples, and the 
difficulty was in accepting business, sellers being so well booked. 
During the previous week the despatch had exceeded 83,000 tons, 
and coastwise over 10,000. Latest :—Very best black vein, 15s, 9d. 
to 16s. 3d.; Western Valleys, 14s. 9d. to 15s.; Eastern, 13s. 9d. 
to 14s. 3d.; other kinds, 13s. 3d. to 13s. 9d.; best smalls, 7s. 9d. 
to 8s. 3d.; seconds, 7s. 3d. to 7s 6d.; inferiors, 6s. 9d. to 7s, 3d. 
Bituminous : Best households, 15s. 6d. to 16s. 6d.; seconds, 14s. 
to 15s. Patent fuel, 14s. 6d. to 15s. Coke: Special foundry, 
18s. to 20s.; furnace, 16s. 6d. to 17s. 6d. Pitwood, ex ship, 
18s, 9d. to 19s. 


Swansea Coals. 

The export last week was substantial, 73,732 tons, and 
patent fue] 8410 tons, and this despite the fogs which materially 
lessened tonnage. This week conditions were slightly better, but 
though attendance on ’Change was animated, business did not 
touch the average; undertone, weak. Demand slow, and for 
immediate delivery, prices easy. Machine coals weak ; beans 
steady, but a good market for steam, large and small ; prices firm. 
Latest: Best malting, hand picked, 22s. to 24s. net; seconds, 
18s. to 21s. 6d. net ; big vein, 15s, 6d. to 17s., less 24; red vein, 
12s, to 13s. 6d., less 24 ; machine-made cobbles, 20s. to 22s. 6d. 
net ; Paris nuts, 22s. 6d. to 24s. net; German nuts, 22s. 6d. to 
24s, net; beans, 19s. 6d. to 21s, net; machine-made large peas, 
10s. 6d. to 11s. net ; fine , 9s. to 10s. net ; rubbly culm, 5s. 6d. 
to 5s. 9d., less 24; duff, 3s. to 4s. net. Steam coal: Best large, 
17s. 6d. to 18s. 6d.; seconds, 13s. 6d. to 15s.; bunkers, 10s. 9d. to 
12s.; small, 7s. to 7s. 9d., all less 2}. Bituminous: No. 3 
Rhondda, 18s. to 18s. 6d.; through, 15s. to 15s. 6d.; small, 10s. 9d. 
to 11s. 9d., all less 24. Patent fuel, 13s, to 13s. 6d., less 24. 


Iron and Steel. 

Dowlais had a very busy week again, much of the busi- 
ness consisting in the completion of a substantial order for Indian 
rails. In addition to these requirements for the State Railway, 
India, home requirements have been improving ; steel billets, pit 

rops, tin bar, and steel rails figuring well. In the Swansea 
Valley the pig iron output at Baldwin's was large, and steel is well 
in demand. Swansea imported 4991 tons pig iron last week ; scrap 
steel has been coming from Ghent, London, and Milford, with 
crop ends from Birkenhead, and pig iron from Grimsby. Consi- 
derable imports of iron ore came in the week, 1800 tons from 
Bilbao for Ebbw Vale, and 3440 tons from Bilbao for Blaen- 
avon; 2650 tons from Outon, and 4750 for Ebbw Vale from 
Port Venduez; 3399 tons from Bemsaf for the Société Com- 





merciale. There was also an import of 1250 tons pig iron con. 
signed to Ebbw Vale. Messrs. Mordey Jones, Newport, imported 
180¢ tons steel from Bruges, and 2019 tons from Poortershaven, 
Steel billets continue in improving quantities from Newport to 
Lydney, and some rails were despatched to Stockton. Market 
quotations pig iron, Swansea, not issued in time. Iron ore quota. 
tions firm at Cardiff and Newport, Mon., Rubio, 21s. 6d. to 
22s, 6d.; hematite reported higher at Barrow. 


Tin-plate. 

Last week there was a large shipment from Swansea, 
,570 tons, while from works there was brought in 85,373 boxes, 
Stocks are now 188,999, and reports in all directions are satisfac. 
tory. In the Swansea Valley every available mill has been put in 
operation. Ten mills are now in full work at the King’s Dock of 
Baldwin and Co., and four mills are shortly to be started at the 
Beaufort Morriston. Much satisfaction is expressed at the works 
at Aber. The sets are larger than those usually seen. No 
quotation list issued in time to be included in this letter. Prices 
firm and advancing. A tin-plate works is to be started at 

Ynysforgan, near SE ag 


Lianelly. 
The local trade is highly prosperous, and tin-plates are 
doing well, all the mills being in full drive. Prices firm ; steel 


works very busy, more so than for a long time. Some slackiexs 
at the collieries. Good contracts are on, and employment satis. 
factory. 

Port Talbot. 


The returns are all satisfactory ; increase shown in 
imports and exports. In coal to foreign destination 38,223 tons 
were despatched, and 2849 coastwise; coke, 709 tons; patent 
fuel, 8370 tons. In metal angles 360 tons ; tin-plates, 382 tons ; 
pig iron, 1093 tons. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New YorK, January 18th. 


THE past week developed a liberal supply of orders for structural 
steel. The largest local order now pending is that for a hotel in 
Broadway which will take 10,000 tons. The post-office building at 
the Pennsylvania Railroad station will take 6000 tons. Bids will 
be asked for material for the New York State Prison, which will 
take about 3000 tons. The appraisers’ stores at Boston will take 
2000 tons. Orders aggregating 60,000 tons will be placed in 
Eastern Pennsylvania, covering a large number of requirements. 
The American Bridge Company last year bid on contracts aggre- 
gating 1,400,000 tons. This company anticipates a larger volume 
of business during the current year. Quite a number of inquiries 
will reach the steel makers during the coming week, and it is 
probable that most of them will turn into orders for early delivery. 
The railroad companies as a rule are not launching out into 
expenses for new work just yet, but there is a general belief that 
they will not withhold necessary orders much beyond the opening 
of spring. The exhibition of electrical and steam-propelled power 
trucks now in progress has attracted more attention from com- 
mercial men than ever before in the history of exhibitions. This 
exhibition is the first and the only one devoted to trucks. 
Merchants and manufacturers who handle traffic in cities are 
ordering the latest makes with freedom, and the industry is in 
line for a boom that will keep it busy filling orders for probably 
ten monthstocome. In the general steel industry there is but little 
further improvement. Manufacturers have held several millions, 
the outcome of which is to hold on to prices where they are, rather 
than to cut prices to attract business. 

There will be no cutting, and it is to this fact that is attributed 
the disposition to place the business as above reported. It is 
claimed there is as much as 200,000 tons of business in structural 
material and plate now within sight of the mills. The tin-plate 
business has felt the further impetus and tbe business on hand and in 
sight will probably keep the mills busy at least half of the current 
year. Ina general way thingsare looking better, notwithstanding 
nearly one half of the producing capacity of the country is idle. 
In former periods of depression some interests tags broke away 
and sold steel products for such prices as could be obtained, but in 
this case the powerfui steel industry is practically a unit against 
the policy of cutting prices, and, in the long run, the wisdom of 
its course will be manifest. The copper market is without 
feature, and there is a general contraction of domestic demand 
while the exports show up favourably, Total exports for the past 
week reached 9041 tons, and since January Ist 13,501 tons. 








CATALOGUES. 


THE AMERICAN LocoMoTiVE COMPANY, 26, Victoria-strect, 
S.W.—Bulletin 1007, entitled ‘‘ Four-cylinder Balanced Simple 
Locomotives Built for the Chicago, Rock Island and Pacific Rail- 
way,” has reached us. 

SAWYER AND Dyer, Belvedere Works, Lowestoft,—This is a 
little booklet which sets forth the advantages to be derived from 
the employment of the firm’s conveyors for the handling and trans- 
portation of materials, both in their raw and fiuished state. 

M. A. N., Caxton House, Westminster.—From this firm we have 
received a well-illustrated pamphlet descriptive of Nuremberg gas 
engines. In the first part of the catalogue a history is given of 
the development of the high-power gas engine, and in the latter 
part the latest improvements and simplifications are dealt with. 

THE British THOMSON-HovustoN Company, Rugby.—Price 
list No. 260 has reached us. It deals with rheostatic 
controllers and resistances and yives much _ useful _infor- 
mation jrelating to electrical equipment of this description. 
The controllers are said to be safe and reliable in operation and are 
so designed and constructed that the apparatus may be used by 
inexperienced operators without danger or injury either to them 
selves or the machinery. 











PERSONAL AND BUSINESS ANNOUNCEMENTS. 


LANCASTER AND ToNGE, Limited, have appointed Mr. W. E. 
Bullick, 137, Royal-avenue, Belfast, as the Belfast and district 
agent for their specialities, 

WE understand that Messrs. Henry Simon, Limited, of Man- 
chester, have appointed Messrs. Irwin and Jones, 15, London 
Wall-buildings, London, E.C., to represent them in the South of 
England for the sale of their pneumatic dust-collecting, grain 
handling, temperature regulation, and electrical specialities. 

Messrs. D. AnD A. HomE-MorTon, consulting engineers and 
industrial works designers, of Glasgow and Birmingham, have 
removed their Birmingham office, which is under Mr. Andrew 
Home-Morton, to Norwich Union Chambers, Congreve-street, 
Birmingham. Telegrams, Counsel, Birmingham ; telephone, 696 
Central. 

WE are informed that Mr. William I. Taylor, of 50, Fenchurch- 
street, E.C., has severed his connection with Clarke, Chapman and 
Co., Limited, of Gateshead-on-Tyne, after a period of 28 years as 
sole representative in London and the South of England. Mr. 
‘Taylor continiies as London manager for the Darlington Forge 
Company, Limited, whose offices are at 70, Fenchurch-street, 
E.C., and is being assisted in the direction of this business by his 
sons, under the title of William I. Taylor and Sons, 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 


(From our own Correspondent.) 


Rheinland-Westphalia. 

THE market for iron and steel is reported to be on the 
whole healthy and firm, but nothing definite can be told yet as to 
future business, because so much depends on the results of the 
neyotiations being carried on regarding the forming of conven- 
tions. Pig iron is rather dull at present, while the business in 
semi-finished steel remains satisfactory, as before. A somewhat 
depressed tone is noticeable in the bar trade, but in hoops a good 
business continues to be done, orders reaching up to the end of 
the present quarter. The machine and construction shops are 
well oceupied, but they complain of unremunerative prices. The 
same is the case in the too] and hardware industry. 


The Siegerland Iron Ore Syndicate. 

The mines of the Syndicate yielded 169,026 t. iron ore in 
December, 1910, as compared with 177,627 t. in November, 1910. 
Sales amounted to 189,524t., as compared with 189,265t. in 
November; 20,498t. were taken from stocks. During the year 
1910, the output of the ore mines belonging to the Syndicate was 
2,018,694 t., as compared with 1,861,952 t. in the year 1909. Total 
sales were 2,986,945 t., as compared with 1,476,888 t., in 1909. 


Firm Tone in Silesia. 

A steady employment is reported from the pig iron trade, 
as well as from the malleable iron industry. Bars and hoops meet 
with satisfactory demand, but heavy plates are somewhat fluc- 
tuating, and the basis price of M. 124 p.t. can only with difficulty 
be maintained. Sheets are in a better condition, and girders sell 
freely. 


List Quotations. 

The following are the present list quotations per ton free 
at works:—Raw spathose iron ore, M. 10.90; roasted ditto, 
M. 15.50 ; Nassau red iron ore, 50 per cent. contents, M. 12.50 to 
M. 13; spiegeleisen, 10 to 12 per cent. m., M. 63 to M. 65 ; white 
forge pig, Siegerland quality, M. 58 to M. 60 ; Rhenish- Westphalian 
sort, M.59 to M. 60; iron for steel making, M.62 to M.63; 
German Bessemer, M. 70 ; basic, free Luxemburg, M. 53 to M. 55 ; 
Luxemburg forge pig, M. 48 t® M.50; Luxemburg foundry pig, 
No. 3, free Luxemburg, M.52 to M 53; German foundry pig, 
No. 1, M. 66; No. 3, M. 64; German hematite, M.70 ; steel bars, 
merchant quality, M. 112 to M.115; iron bars, M. 130 to M. 133; 
hoops, in basic, M. 140 to M. 145; common steel plates, M. 122 to 


M. 124; steel plates for boiler-making purposes, M. 132 to M. 134 ; 


sheets, M. 140 to M. 145 ; drawn wire, in iron or steel, M. 130. 


Coal in Germany. 

Silesian coalowners complain of a somewhat dull business, 
the stagnation that was felt before and immediately after the 
holidays having continued. In the Rhenish-Westphalian coal 
district a quiet business has been transacted during this week and 
the last ; in house coal, however, demand has increased perceptibly. 


Austria-Hungary. 

The trade in iron and steel is limited, and a thorough 
improvement is not expected until the spring. Bars remain 
languid, while plates and sheets meet with regular and satisfactory 
demand. Girders are in lively request and prospects are fair, 
because the building departments are going to be vigorously 
employed. Last year was most unfavourable for the Austrian 
machine industry, the decrease against 1909 being estimated at 
ten million crowns. Though demand is quiet on the Austro- 
Hungarian coal market rates have continued firm as before. 


Iron and Steel in Belgium. 


The slight downward movement noticed at the end 
of last quarter has unfortunately increased rather than otherwise, 
and rates, both for pig iron and for malleable iron, have decreased 
in several instances. Rods are weak and can be obtained at 
£5 4s. p.t. Plates and sheets are comparatively firm. The 
export price for steel plates varies between £5 7s. and £5 8s. p.t.; 
while for house deliveries a decrease in price of 2.50f. p.t. has 
taken place. Iron plates stand at 145f. p.t.; steel plates, 142.50f. 
p.t., free place of consumption. Zinc plates have shown more 
firmness. In the rai] department the condition is satisfactory. In 
pig iron a generally weakening tendency is felt ; for forge pig 67f. 
p.t. is quoted ; foundry pig stands at 70f. and basic 72f. p.t., 
which means a falling off in price ot If. and 2f. p.t. for the last 
two sorts, when compared with the prices ruling in the beginning 
of December. Scrap iron has returned to 65f. and 69f. 
p.t. Semi-finished steel has not changed since previous reports, 
and shows a healthy tone; the locomotive and wagon factories 
are actively occupied, and there is more life in the engineering 
trades, A quiet, but steady tone characterises the Belgian coal 
market ; the strike in the Liége district has not influenced the 
condition of iegee Comparing the prices now ruling with those 
of this time last year, a decrease of If. to 2f. p.t. is noticed for 
engine classes of fuel, while house coal remains unchanged, and 
coke shows an advance of 2.50 p.t. Inland consumption in coke 
improves steadily, and some works in the Charleroi district had to 
get supplies from Germany. A firm and healthy condition prevails 
in briquettes, and the tendering for 260,000 t. for the State Rail- 
a which has just taken place, gave additional strength to the 
market. 








THE G. P. KNowLes’ ANNUAL DinNER.—The annual dinner of 
past and present pupils of Mr. G. P. Knowles, A.M. Inst. C.E., 
will be held on Friday, February 17th, at the Criterion Restaurant. 
Mr. Knowles will be glad if any pastand present pupils from whom 
he has not heard would let him know if they are intending to be 
present. 


ConTracts.—Ed. Bennis and Co., Limited, have recently 
received orders for forty-six stokers of various types, all except 
four of these being repeat orders ; also for a coal elevating plant 
for the Walsall Electric Works, and for five independent coal 
elevators and a coal crusher for the Outwood Colliery—both these 
latter being also repeat orders. 


LIVERPOOL ENGINEERING SocieTy.—The annual dinner of the 
above society—which is always an enjoyable function—was held at 
the Adelphi Hotel, Liverpool, on Thursday, January 19th, and 
was attended by nearly two hundred members and friends. Mr. 
Edward Allen, the president, occupied the chair, and amongst 
those present were :—Lord Derby, Mr. Alexander Siemens, presi- 
dent of the Institution of Civil Engineers ; Mr. A. G. Lyster, Mr. 
Leslie Scott, Mr. J. A. F. Aspinall, Sir Charles Petrie, Mr. A. 
Bigland, Professor W. H. Watkinson, Professor Abell, Mr. John 
A. Brodie, Mr. W. Brodie, Mr. W. Fox (mechanical engineer to 
the Manchester Ship Canal), the Lord Mayor of Liverpool, and 
the Mayors of Bootle and Wallasey. In responding to the toast 
of the ‘‘Liverpool Engineering Xociety,” the chairman said the 
society had been greatly strengthened in late years by the 
entrance of professors of the Liverpool University. He made an 
appeal to the wealthy men of Liverpool for the ‘‘ modest sum ” of 
£25,000 to build a ship model experimental tank, which was a 
necessary complement to the Elder Chair of Naval Architecture. 
An interesting feature of the function was the occupation by the 
president of the handsome presidential chair which has been pre- 
sented to the Society by Mr. A. R. T. Woods, the president during 
the year 1908-1909. The chair is of antique pattern, and in the 
back is inserted a large brass plate on which are engraved the 
names of the presidents. 











BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 

When the ab¥idgment is not illustrated the Specification is without 
drawings. ; 

Copies of Specifications may be obtained at the a Sale Branch, 
25, Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application; the second date at the 
end of the abridgment is the date of the advertisement of the acceptance 
of the complete specification. 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of i: ul~i4ement, give notice at 
the Patent-office of opposition to the grav of the Patent. 





STEAM GENERATORS. 


642. June 10th, 1910.—IMPROVEMENTS IN OR CONNECTED WITH 
WATER Heaters, James Stott, Vernon Heywood Stott, and 
Lee Schofield, all of Vernon Works, Lee-street, Oldham, Lan- 
cashire. 

The working of the apparatus is as follows:—Steam or may be 
gas is turned on to the coil M or heating surface in the 
heater by the valve N, and immediately the water contained 
in the heater C boils the float G rises, thereby operating the 





























valve J through its lever P and turning on the feed water to 
the heater C, and at the same time operating the tap I through 
its lever H for opening the cold water supply to the mixing 
chamber A. Meantime the boiling water is passing to the mixing 
chamber A, where blending or inixing results, after which the 
water flows to the point or points required to be drawn off from 
the outlet Q,.—Junuary 4th, 1911. 


17,753. July 26th, 1910.—IMPROVEMENTS IN APPARATUS FOR 
REMOVING SCALE AND OTHER DEPOSITS FROM THE INTERIOR 
or TuBEs, Vickers, Sons and Maxim, Limited, 32, Victoria- 
street, Westminster, in the County of London, and Charles 
Richard Matthews, of 3, Lesney Park-road, Erith, Kent. 

For the purpose of removing scale and other deposits from 
the interior of boiler and other tubes it has hitherto been 
proposed to employ a rotary cutting tool driven by a turbine 
mounted within a casing upon two sets of ball bearings arranged 
to receive lateral and end thrust, the casing being connected with 
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the pressure fluid supply through the intervention of a flexible 
pipe, also to construct the aforesaid cutting tool in the form of 
star wheels carried by pivotally mounted arms connected by a 
universal joint with the rotor of the turbine and caused to exert 
pressure upon the inner wall of the tube under the influence of 
centrifugal force. The present invention has for its chief object 
to improve the construction and increase the efficiency of a tool 
of this class. According to this invention, the exterior wall of the 
casing converges towards each end to facilitate its passage along 
bent tubes, and the two sets of balls which support the rotor are 
situated within the hub thereof.—/anwary 4th, 1911. 


DYNAMOS AND MOTORS. 


3011. February 7th, 1910.—IMPROVEMENTS RELATING TO ELECTRIC 
BrakING, The British Thomson-Houston Company, Limited, 

of 83, Cannon-street, London, E.C. 
This invention relates to the operation of alternating-current 
commutator motors as generators to return energy to the source 
for dynamo braking. Assuming for a moment that the motor is 
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running at a given speed and the contact G! properly adjusted for 
that speed, it will be seen that any movement of contact D varies|the 
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so that if the transformer G is properly proportioned to give the 
correct excitation at that certain speed with the contact D in one 
position, correct excitation will be given with the contact D moved 
to any other position. Consequently, the motor excitation having 
been adjusted for the proper speed, the contact D may be placed 
so as to impress a low voltage both on the motor armature and on 
the primary of transformer G, and then the contact may be moved 
so as to increase this voltage and thereby to increase the braking 
torque, the motor excitation remaining at the proper value for all 
positions of the contact so long as the motor speed remains 
constant. The adjustment of the motor excitation for different 
speeds is accomplished, as has been said, by the contact G. A 
tachometer may be placed in view of the motorman, so as to give 
him information at all times for properly adjusting the contact Gi. 
The contact G! is first adjusted in its proper position for the speed 
at which the motor happens to be running before the motor arma- 
ture circuit is closed by contact D. This latter contact is then 
adjusted to give the desired torque, and if the motor speed is 
reduced contact G may be shifted to maintain the correct excitation 
while maintaining constant torque, the contact D remaining fixed, 
or the torque may be varied by moving this contact.—/anwary 4th, 
1911 


23,174. October 6th, 1909.—IMPROVEMENTS IN AND RELATING TO 
Syncuronovus Exvectric Motors, Pau! Dassenoy, of Kinder 
and Hofstvasse 1, Metz, Germany. 

The stator of the motor is indicated by A, whilst B shows a 
laminated armature without coils ; G is a short-circuiting armature, 
and E a rotary field magnet of the motor. The rotor so con- 
structed is movable along the motor shaft either automatically by 
a suitable apparatus or by hand. To start the motor the armature 
B is brought inside the stator A, and the stator current switched 
on. The current taken will correspond approximately to the 
current taken by the motor when running free. If the rotor is 
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then pushed in the direction of the arrow the armature b 
passes out of the stator A, and the short-circuiting armature G 
takes its place. The strength of the current is during this opera- 
tion increased approximately proportionately to the torque. 
When the motor reaches its highest speed the rotary field magnet 
E is excited with a continuous current and the rotor further 
moved until the rotary field is entirely inside the stator. The 
motor then runs as a synchronous motor.—J/January 4th, 1911. 


7488. March 26th, 1910.—IMPROVEMENTS RELATING TO DyNAMO- 
ELECTRIC MACHINES, Crompton and Co., Limited, James 
Colquhoun Macfarlane, and Harry Burge, all of Are Works, 
Chelmsford. 

The object of this invention is to provide an improved construc- 
tion of dynamo or motor and more accessible design. The field 
magnets A, A, and B, B, and armature (not shown) are embraced 
by a frame, consisting of a substantially U-shaped pedestal portion 
G, having superimposed thereon and magnetically connected 
thereto an inverted substantially U-shaped upper portion D, the 
armature spindle being mounted in bearings carried at E, E, by 
the sides of the frame, which lies in the longitudinal vertical plane 
of thearmature, One pair of pole pieces B, B, is carried upon the 
pedestal portion G and the other pair A, A, is carried upon the 
upper inverted U-shaped portion D of the frame, each pole piece 
being mounted within the frame so as to be capable of removal 
therefrom laterally of the machine withcut dismantling any other 
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portion of the machine. For instance, the lower pair of pole 
pieces B, B, may have dovetailed tongues adapted to slide into 
corresponding grooves formed in the pedestal portion G, and the 
upper pair of pole pieces A, A, may be removably secured to the 
upper portion D of the frame by means of bolts F. Normally, the 
sides of the machine are completely open, but, if desired, protect- 
ing side covers may be detachably mounted upon the frame at each 
side. By means of such a construction the pole pieces and field 
coils may easily be withdrawn from the machine for re-winding of 
the coils or for repairs without removing the armature, and when 
this is done the armature may be re-wound ‘nx situ without further 
dismantling the machine, and the brush gear and commutator are 
all readily accessible through the open sides of the frame. Further, 
since the frame forms part of the magnetic circuit of the machine, 
and also forms a support for the armature bearings, the weight 
efficiency of the machine is increased. Moreover, the construc- 
tion conduces to better ventilation of the armature.—/anuary 4th, 





voltage on the motorarmature and on the excited field simultaneously, 
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SWITCH GEAR. 


January 4th, 1910.—IMPROVEMENTS IN OR RELATING TO 
STARTING SWITCHES FOR ELECTRIC Motors, Walter Raymond 
Ansell, of 30, Denman-street, London Bridge, London, 8.E. 

This invention relates to starting switches for electric motors, 
and has particular reference to switches for the motors of portable 
apparatus which from time to time may be required to be used on 
circuits of various voltages. The principal feature of a starting 
switch according to this invention is the provision, in addition to 
the usual step-by-step starting resistances, of auxiliary resistances 
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controlled by another switch arm, a plug, or the like, which enable 
the apparatus to be at once adjusted to suit a given voltage. 
These auxiliary resistances may be arranged in any convenient 
way, but are preferably in series with the resistances forming the 
step-by-step starting coils, and the auxiliary resistances themselves 
are divided into groups or steps controlled by some movable con- 
tact member and aed with the voltage at which the apparatus 
will work satisfactorily when the contact member is on any par- 
ticular step.—Janwary 11th, 1911. 


1843. January 25th, 1910.—A DrvicE FoR CONTROLLING THE 
RELATIVE MOTION OF Two SHAFTS, ESPECIALLY APPLICABLE 
FOR USE WITH ELECTRIC BATTERY REGULATING SWITCHES, 
Harold Charles James Fox, Oliver Lattin, and Drake and 
Gorham, Limited, all electrical engineers, of 66, Victoria- 
street, Westminster, 8. W. 

This invention relates mainly to battery regulating switches in 
which the number of cells in circuit on both charge and discharge 
of the battery require to be varied. It consists of an interlocking 
device by which it is impossible for the number of cells on the 
discharge circuit to be greater than those on the charge. The 





























interlocking device consists of ‘two specially shaped cams A, B, 
mounted one on the axis of the spindle H carrying the moving 
arm C of the charge regulator switch, and the other on the axis of 
the spindle S carrying the moving arm E of the discharging regu- 
later switch. The two cams are so shaped that the charging 
arm C can be placed on any contact F, F!, &c., connected to the 
same or a greater number of cells than the discharging arm E on 
corresponding contacts G, G!, &c., but any attempt to move the 
discharge arm E on the wrong side of the charge arm C is prevented 
by the cams coming into contact.—J/anuary 4th, 1911. 


LIGHTING AND HEATING. 


8167. April 5th, 1910.—MzETHOD OF ENCLOSING THE ARC OF ARC 
Lamps, Carbone Arc Lamp Syndicate, Limited, of 67, Mosley- 
street, Manchester. 

A fork shaped tube A is employed which supports at C the 
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lower portion of the globe B. There is an opening from B into 
A as isshown in the drawing. The arrows show how the gases are 


rature and condense, The tube A is hinged at F with the bushes 

which springs D, and consequently the tube A serves as 
a holder for the globe. It will be understood that the tube A can 

drawn downwards or pushed to one side as is required. The 
central portion of the globe B remains free from condensation or 
deposit, and is perfectly clear as the gases find space to get away 
from the heat of the arc both in an upward and in a downward 
direction as is indicated.—Junuary 4th, 1911. 


MISCELLANEOUS. 


15,293. June 25th, 1910.—MEANS FOR SECURING A ROTOR TO A 
SHAFT TO FACILITATE REMOVAL OF THE SHAFT FROM A 
MACHINE CasING, Allgemeine EHlektricités-Giesellschaft, of 2-A, 
Friedrich Karl Ufer, Berlin, Germany. 

In the engraving the invention is shown as applied to a cen- | 
trifugal pump having a vertical shaft driven by a steam turbine. 
To the end of the shaft A, which is partly enclosed in the axially 
divided casing B, is secured by means of a screw F the impeller C 
of the centrifugal pump. The impeller C is enclosed by the casing 
D, which is not axially divided. To permit of the removal of the 
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shaft, without moving the same in an axial direction, after the 
outer part of the casing B has been removed, the shaft is of such 
a length that it can pass the outer wall of the casing D on 
removal. The hub of the impeller C is, on the other hand, of such 
a length that in spite of the fact that the shaft A is short, the im- 
peller can be placed in the correct position in the casing D. The 
impeller is removed by removing the cover E and unscrewing the | 
screw F, whereupon the shaft A is entirely free for removal. This | 
construction — of forming the casing, which is axially | 
divided, and the one which is not axially divided, in an integral 
casting, by means of which it is possible not only to produce a 
simple construction but a secure central position of all the parts.- 
January Ath, 1911. 











SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





978,664. FEED-WATER REGULATOR FOR STEAM GENERATORS AND 
THE LIKE, J. H. Shaw, A. Shaw, W. Lees, T. W. Lees, and A. 
Lees, Halifar, England.—Filed December 24th, 1909. 

This patent is for a regulating arrangement by which the feed is 
cut off by degrees, This is effected by the combination, with a | 
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casing provided with an inlet and an outlet and having also a valve 
seat between the inlet and outlet, of a valve provided with a stem 
and operating to close the outlet, and a cap mounted to slide on 
this stem above the valve and enclosing the valve and provided with 

es of collectively less area than the area of the opening 
through the valve seat, the cap being raised by contact with the 
valve after the valve is opened, and descending automatically on to 
the valve seat to reduce the flow of water before the valve is closed. 


979,540. APPARATUS FOR CONDENSING STEAM, D. B. Morison, 
Hartlepool, England,.—Filed March 19th, 1910. 





The patent is for the use of inclined division plates, so disposed 
that all the condensed steam shall flow to one point where the par- 





driven downwards into the tube A, where they find a lower tem- 





titions converge. There are twenty claims. 
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978,783. Cam AND LEVER, W. Rose, Gainsborough, England. 
Filed March 18th, 1910, 

This is for a trip valve gear. This patent is for the combination 

with a rotating shaft of a duplex cam thereon, two rockable lever 





arms, a spring connecting the arms, the lever arms having sto) )s 
adapted to abut against each other and to relieve the lever arms 
of the pressure of the spring. There is only one claim. 
979,496. RotueR Borine Dri, H.R. Hughes, Houston, Tex. 
Filed May 26th, 1910. 
This patent is for a roller boring drill, comprising a head pro 
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vided with an approximately conical-shaped spindle and an 
approximately conical-shaped cutting roller mounted cn the 
spindle. There are twenty-one claims. 
979,503. ExectricaAL ToRSionMETER, C. H. Johnson, Dumbarton, 
Scotland.—Filed December 4th, 1909. 
The claims under this patent are for an electric torsionmeter for 
shafts comprising sleeves and discs upon the shaft, electro- 
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magnetic coils carried adjacently upon the opposed discs, means 

for causing in one coil a flux having an inductive effect on the 

other coil, and means for measuring that inductive effect. There 

are four claims. 

979,575. PROJECTILE FOR ORDNANCE, E. 
France.—Filed June 22nd, 1910. 

This patent is for a projectile for firing against balloons, com- 
prising in combination a shell body having an exterior shoulder 
on its base portion and an ogival head provided with an opposing 
shoulder, a plurality of fuse rings containing a flame-generating 
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composition and mounted on the body and held between the 
shoulders, the rings being provided with flame passages open to the 
atmosphere, and with other passages for effecting communication 
between the rings, and ignition means for igniting the flame-gene- 
rating composition, There are three claims, 








WE hear that the Canadian Pacific Railway Company 
is to equip with electric light its new sleeping, dining, and_parlour 
carriages now being constructed at the company’s Angus Worksat 
Montreal. The Stone system will beadopted. Twosets of storage 
batteries are to be used. : 
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Blyth Docks. 


Art last week’s meeting of the Blyth District 
Council particulars of an important scheme of dock 
extension were submitted by the Harbour Commission, 
with a view to securing immediate authority to divert the 
coast road leading from North Shields to Blyth. Within 
the past couple of years the Harbour Commissioners have 
heen taking energetic steps to develop the fishing 
industry of Blyth, and their success, coupled with the 
great increase of the coal trade and the concomitant 
importation of pit props, has resulted in a congestion of 
traffic, a state of affairs which the Commissioners’ pro- 
posals, if carried out, should go far to remedy. The 
extension takes the form of a 22-acre dock lying to the 
southward of the existing South Harbour, and, as a con- 
sequence, on the foreshore immediately behind the 
Western Pier. Access to the new dock is provided both 
on the northern and the eastern sides, while to the south- 


east of the latter entrance three piers running practically | 


east and west are to be arranged in such manner as to 
form a series of stilling basins. Blyth is practically 
owned by Lord Ridley, but for all that an Act of Parlia- 
inent will be needed before the works can be carried out, 
and although it must be distasteful to many of the in- 
habitants to find that the proposals necessitate the 
abandonment of nearly 40 acres of foreshore and consider- 
able interference with the amenities of the links, it is to 
be hoped they will take care that the progress of the port 
is not checked through any such consideration. 


Improvement of the Port of London. 


A REPORT has recently been made by Mr. E. 
Palmer, chief engineer of the Port of London Authority, 
regarding the improvement and extension of the docx 
accommodation on the river Thames. We discuss this 
report at some length in another column. The improve- 
ments suggested are far reaching, and involve an ulti- 
mate expenditure of nearly 14} millions sterling. They 
would certainly make London into a very fine port indeed. 
There is little doubt that something should be done. We 
have been falling far behind in the race. While conti- 
nental ports have been steadily forging ahead we have 
done very little indeed for the last 25 years. The pro- 
posals as set out in the report would all of them appear 
to be practical. Advantage has been taken of everything 


which exists, with a view, no doubt, primarily to keeping | 


expenses down, but also because the positions of the pre- 
sent docks would seem to have been well chosen in the 
first place. The mistake of the past in not looking 
forward into the future is not being repeated in the present 
instance. Mr. Palmer has made provision for vessels 
over 1250ft. in length, though it is not suggested that 
this provision should at once be realised. Indeed, the 
suggestions may be termed gradually progressive. There 
is a good deal of leeway to make up, and the first pro- 
gramme is directed towards this, the cost being some- 
thing under four millions sterling. An intermediate 
programme entailing an expenditure of nearly 53 millions 
comes next, leaving a third part costing some £4,800,000 
for the more distant future. How many of the proposals 
contained in the report will eventually be carried out 
remains to be seen, but it is hardly too much to say that 
there is not one of them to which effect could not with 
advantage be given. 


French Engineers. 


In a recent letter to the Minister of Public In- 
struction, M. Guillain, President of the Comité des 
Forges de France, complains that the educational reforms 
which have been carried out for some years past are 
proving detrimental to the qualities of engineers, in the 
sense that the suppression of classical instruction has 
weakened the deductive faculties necessary in their pro- 
fession. He states that there are few engineers from the 
Ecole Polytechnique or other institutions who can draw 
up an intelligible report. Whatever influence a want of 
classical training may have upon this shortcoming, it may 
be suggested that the French engineer is, perhaps, too 
scientific and depends too much upon text-book formule 
and data, and being taught to rely upon theory he does 
not, as a rule, bring to bear independent thought upon 
the problem he has to solve, although, of course, there 
are many striking exceptions. The French engineering 
profession includes in its ranks a very high proportion of 
talented men who rise superior to educational limitations, 
but the criticism of M. Guillain appears to apply more 
especially to the general mass of engineers who owe their 
qualifications entirely to their training. In illustrating 
the want of practical knowledge frequently observed 
among engineers we may instance the case of a certain 
quality of steel being specified for particular work when 
the engineer refused to commit himself until he had 
asked the opinion of the workshop foreman. 


French Apprenticeship. 


Wuite the method of training engineers is being 
discussed, a much more serious problem is the gradual 
suppression of the apprenticeship system, whereby the 
value of skilled labour in many instances tends to decline. 
The cause of the apprenticeship crisis lies, first, in the 
factory laws, which keep shops where apprentices are 
employed under constant supervision, and, seeing that 
overtime is not allowed in such shops, the majority of 
employers prefer to dispense with apprentices altogether. 
Again, there is a growing tendency among workmen to 
regard apprentices with disfavour, on the ground that 
they increase the ranks of workers in their particular 
trades and keep down wages, so that the unfortunate 
apprentice has to rely upon himself if he is to make any 
headway against the general indifference. It is argued 
that if the apprentice cannot get an adequate training in 
the workshop, he is, at all events, able to qualify himself 
in the numerous technical schools which have sprung up 
during the past few years. While technical schools are 
| undoubtedly of considerable value as part of the educa- 
| tional system, it has yet to be proved that they are able 
| to turn out capable workmen, and those who were the 
| most enthusiastic about these schools now see that they 
| will not replace the apprenticeship system. In certain 
| trades, such as watchmaking, some articles have now to 
| be procured from Belgium, because there are no longer 
sufficient men in France capable of manufacturing them. 


| 





| The Selden Patent. 


AFTER all the Selden patent has been reversed 
and common sense has overridden common law. Let 
us recall the facts in a few lines. In 1879 Mr. Selden 
filed a patent for the propulsion of road vehicles by in- 
ternal combustion engines, and by exercising, with great in- 
genuity, the rights the American patent law gives to periods 
of inactivity, he delayed its grant until 1895, when the 
automobile industry was in mid-career. Then Mr. Selden 
suddenly claimed that all, or practically all, motor cars 
infringed his patent, and divided the motor car builders 
into two parties, those who defied him and those who 
supported him. The case went{to the courts, and a 
decision, quite a logical decision in view of the law, was 
given in his favour. Then came an appeal, and very 
sensibly, whatever the law may be, the prior judgment 
| has been reversed. It may be taken that the expediency 
of reversing the prior decision was generally acknow- 
ledged, and it must be a matter for congratulation 
that a means of upsetting Mr. Selden’s claim was found. 
It lies in the fact that the motor car of to-day does not 
use an engine equivalent to that employed by Mr. Selden, 
which appears to have been of the Brayton type, and that 
therefore there is no infringeinent. 


Aviation Progress. 


Waite the past year terminated with a series of 
disasters, which showed that aviation has not yet attained 
the security necessary before it can enter upon a practical 
stage of development, the past month has been remark- 
able for the number of long-distance flights, principally 
by biplanes carrying passengers. A Farman machine 
has flown across country with five on board, and Sommer 
beat this record by making a long journey with five 
people besides himself. Makers of biplanes are once 
more endeavouring to prove that their machines are safer 
than the faster monoplanes, which have been the cause 
of the great bulk of accidents, and are more practical 
from the fact that they can carry bigger loads. Mean- 
while, the attention of those interested in aviation is 
being centred more particularly in perfecting aeroplane 
construction with a view to diminishing the element of 
risk as much as possible, and it is noteworthy that these 
attempts are directed at improving constructional details 
rather than at evolving new types of machines. Any 
number of parachute devices are being brought out, but 
the efficiency of such apparatus is seriously questioned. 
The Aviation Committee of the Chamber of Deputies is 
also appealing to the Paris Municipal Council to organise 
a trial of aviation motors in the hope of bringing to light 
something more satisfactory and reliable than existing 
engines. The French War Department is keeping itself 
well abreast of aviation progress. It has already taken 
delivery of four machines—three biplanes and a mono- 
plane—and it has ordered two De Pischoff machines. 
The fleet of dirigible balloons is being increased by the 
Astra and Zodiac, which have been offered to the Govern- 
ment by public subscription, and properly equipped 
balloon and aeroplane sheds are being erected in various 
parts of the country, principally in the eastern depart- 
ments. The general idea in military circles is that the 
dirigible balloon will be useful for making preliminary 
surveys, while the less vulnerable aeroplane will be in- 
valuable for scouting purposes. __ 








Reorganisation of the Ouest-Etat. 


Durriné the past month the French Minister of 
Public Works has been making a close inquiry into the 
state of affairs on the Ouest-Etat Railway, where the 
lines are either congested with loaded trucks which are 
unable to get away, or are encumbered with goods wait- 
ing for trucks that never come. As for the local traftic, 
it has been hopeless. As the sidings at most of the 
stations are blocked up, it has been the custom to send 
new wagons that arrive on to the next station, and thus 
they often peregrinate along the line by extraordinary 
routes. It is stated that a firm in St. Germain received 
a wagon of goods from Normandy which had gone round 
by Marseilles and taken two months on the journey. As 
the result of the Minister's inquiry, it is pointed out that 
the only permanent way of obviating these difficulties is 
to carry out the programme for constructing new lines to 
the Saint-Lazare Station, the electrification of the 
suburban lines which are to be quadrupled, the enlarge- 
ment of the principal stations, and the creation of new 
sidings. The execution of this work will occupy five 
years, and will involve an expenditure of 20,000,000f. 
Meanwhile, the suburban traffic has been somewhat 
improved by stopping the goods traffic during certain 
hours of the day; but this only increases the congestion 
of wagons on the main lines. As a means of relieving 
the stress pending the execution of the works, it is pro- 
posed that the St. Lazare Station be used exclusively for 
local traffic, that a temporary station be erected at 
Batignolles for the trains coming from Havre, Dieppe, 
and Cherbourg, and that the Invalides and Montparnasse 
stations shall receive the trains from Granville and Ram- 
bouillet. Meanwhile, the Ouest-Etat is purchasing large 
numbers of locomotives and wagons, and for the first 
time during the past quarter of a century an order for 
locomotives has gone to Great Britain, a contract for fifty 
locomotives of the “Pacific” type having, it is reported, 
been placed with the North British Locomotive Com- 
pany. It may be remarked that for years past the French 
railway companies have been purchasing locomotives 
from Germany, mainly on account of rapid delivery. 


The Humber. 


Ar the meeting of the Humber Conservancy 
Board on the 12th of the month, an extremely important 
scheme of training works was brought forward. The 
Board has been freely criticised for, what its opponents 
have regarded, as its supine attitude, but if during these 
years of apparent inaction the scheme now brought 
forward has been quietly developing, the critics are well 
answered. The scheme, involving as it does an expen- 
diture of roughly £200,000, embraces the construction of 
three training walls, two of comparatively short length, 
in the neighbourhood of Trent-fall, and the third extend- 
ing along the concave or Yorkshire bank of the Humber 
from Faxfleet Ness, a point immediately opposite the 
mouth of the Trent, to Oyster Ness, a promontory five 
miles nearer the sea. The object of the shorter walls 
is so to direct the waters of the Ouse and Trent that 
they will not oppose each other as they do at present, 
and undoubtedly this is a step in the right direction. The 
necessity for the longer wall is brought about by the 
probability that the waters concentrated by the other 
works would tend to cut away the concave bank especi- 
ally in the neighbourhood of Broomfleet Island. For this 
reason the first work which itis proposed to undertake is 
the main wall, and when some little progress has been 
made with this, the training works at Trent-fall are to be 
taken in hand. As might be expected, when so many 
interests are concerned, the views brought forward at the 
meeting were diverse, and in the discussion the doubt 
was expressed by one speaker whether any engineer of 
repute with a knowledge of the Humber Estuary would 
venture to name a sum within several hundred thousands 
which it would cost to maintain the North Channel after the 
South one had been blocked up, or one who would like to pre- 
dict the effect upon the river east of Read’s Island if the 
island were swept away—a not improbable contingency. It 
was eventually decided toask the Board of Trade to appoint 
an expert to advise the Conservancy, and the Works Com- 
mittee was authorised to prepare a list of suitable names 
from which to select. 


A German Industrial Museum. 


At the Charlottenburg Technical High School 
an interesting meeting attended by distinguished German 
engineers, representatives of the German navy, Ministers 
of Works, War, Commerce and other Government depart- 
ments, was held on the 11th of the month with the object 
of founding an industrial museum—Deutsches Industrie 
Museum—in Berlin. In his report on the origin of the 
undertaking Regierungsrat Gentsch, the president of the 
committee which has been entrusted with the work in 
connection with the new foundation, explained that the 
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object of the museum is to establish a central institute 
where the consumers of German industrial products may 
gain information about new inventions and products. The 
means for facilitating this are to consist of a permanent 
collection of pictures, cinematographic demonstrations, a 
technical theatre. and a collection of printed matter. The 
money required for the extensive preparations has been 
raised by the voluntary subscription of manufacturers. 
After the business programme of the meeting had been 
dealt with, Professor Kammerer, of the Charlottenburg 
High School, gave an interesting lecture with lantern 
slides and cinematograph pictures which illustrated the 
value of modern technical reproduction methods for 
exhibition purposes. He drew attention to the four chief 
advantages of this new method of imparting instruction. 
viz., clearer explanation of an invention through its pictorial 
illustration in its actual surroundings, illustration of its 
various phases from beginning to completion—chrono- 
logical pictures of the construction of the Berlin underground 
railway, of the building of ships, &c.—pictures that explain 
the development of engineering, e.g., old crane beside a new 


one, and in addition an exhibition of diagrams and artistic’ 


drawings which are often more instructive than photo- 
graphs, as they are not encumbered with superfluous details. 
It has been repeatedly explained that the new institution 
in Berlin is not to be a competitor of the German Engi- 
neering Museum in Munich. The exhibits in the latter 
constitute an historical review of each particular branch or 
object, whilst the latter will confine itself to modern 
industrial productions. 


The Thames Conservancy and the Water Board. 


Tue Thames Conservancy and the Water Board 
have apparently at last settled their differences, and 
decided henceforth to act in unison and not antago- 
nistically. Negotiations to consummate this desirable 
end have been for some time in progress, for the failure 
to agree in the past has led to expensive litigation. A 
special report of the Works and Stores Committee of the 
Water Board made during the month sets out the terms 
which have been mutually agreed to by the representa- 
tives of the two bodies, which now only await the 
acceptance of the bodies themselves and parliamentary 
sanction. The points agreed upon refer largely to the 
amount of water which shall be abstracted from the 
Thames, and the annual sums to be paid by the Water 
Board to the Conservancy for the privilege of drawing 
it. Into the details of the amounts to be abstracted at 
different places and under varying conditions we need 
not enter, but as regards payment we may say that for 
the years 1910 and 1911 payment is to be made on the 
basis of the average of the payments made during the 
last five years: for the years 1912 to 1916 inclusive 
£40,000 a year is to be given, while for the years 1917 
to 1941 inclusive and thence forward from year to year as 
long as no greater quantity of water than an average of 
300 million gallons a day during the year is taken from 
the river, £45,000 per annum is to be paid. Itis distinctly 
satisfactory that an amicable agreement should have 
been arrived at between these bodies, and we under- 
stand that it has been largely due to the assistance 
rendered by the Hon. T. H. W. Pelham, C.B., of the 
Board of Trade, and by Mr. F. J. Willis, of the Local 
Government Board. The conditions of the agreement 
embody the abandonment of all litigation between the 
parties, and the understanding that they will support 
each other’s Bills in Parliament. In future, therefore, 
the two bodies will work together for the public good, and 
an end will be put to the expenditure of money on useless 
bickerings. 


Floating Landing Stage at Hull. 


FigRcE controversy has been raging in Hull 
during the past month over that part of the Corpora- 
tion’s Bill which relates to the provision of a floating 
landing stage to serve the cross-river traffic. The 
position selected for this stage is immediately to the 
west of the mouth of the river Hull, or entrance to the 
harbour as it is called, and the principal point raised by 
the opponents of the scheme is that the river craft would 
have great difficulty under the new régime in making 
the harbour. The traflic in question is of very consider- 
able magnitude, as the harbour is literally lined with 
warehouses, &c., and in addition to this forms one 
approach to the older group of docks. Probably the 
fears are not entirely groundless, and may call for some 
modification in design, as the entrance runs at about 
right angles to the estuary, where a current of four or five 
knots is encountered on a spring tide. The controversy 
has been sufficiently acute to warrant a poll of the rate- 
payers, which was taken on the 26th January ultimo, and 
has resulted in a substantial majority in favour of the 
scheme. 





| 


| 





THE PROGRESS OF ENGINEERING IN SOUTH 
AND CENTRAL AMERICA. 
(By our Special Commissioner in South America.) 
No. XXVII.* 
SUGAR MACHINERY REQUIREMENTS IN PERU. No, 1. 
Cerro Azut, Perv, June 6th, 1910. 

Or the many excellent opportunities which are offered 
by the Republic of Peru to-day for the extension of its 
industrial connections with foreign countries, there is 
none more attractive than the sugar industry, in con- 
nection with which there is a field for manufacturers of 
machinery and equipment unrivalled by any other 
country in South America. Of the many sugar estates 
which exist, and there are between forty and fifty of 
them, it is safe to say that not one possesses a complete 
and modern mill. From time to time new additions to 
the existing machinery are introduced; here a new 
defecator, there some new pans ; now and again the type 
of boiler is changed from the old to the tubular, so that 
many of the mills present an accumulation of types of 
various kinds of equipment. Already one of the more 
go-ahead factories has installed dry double-crushers, and 
although the mills are usually three rollers of about 
the 32 by 66, 32 by 78, and 34 by 84 type, a new 
class of mill is being introduced such, for instance, 
as that now ordered forthe British Sugar Company's fac- 
tory, from John MeNeil and Co., Limited, of Glasgow, 
which is one of the eleven-roller type. 

Little or nothing is known in England concerning the 
immense sugar industry of this Republic, a fact which is 
not surprising when even in Peru itself there seems to be 
a paucity of information to be obtained concerning either 
the extent of sugar cultivation or details as to its manu- 
facture. It is necessary to proceed from estate to estate, 
and from individual to individual,in order to secure any 
reliable data, a singular ignorance prevailing on the part 
of one proprietor or manager concerning the doings of his 
neighbour or rival; and yet it may be said that the 
sugar industry is already one of the greatest supports of 
industrial Peru, and is destined to become a more 


important factor stiil in its welfare, and this in the | 


immediate future. 

It is interesting to note that while sugar cane was not 
known in Peru at the time of the Conquest by the 
Spaniards, the first plantation was made in the year 1570, 
the cane used for the purpose being brought to Lima 
from Mexico. It was in the beautiful and fertile valley 
of Huanuco that the first factory was established, and it 
is told by the historian and man of letters, Don Ricardo 


Palma, in his “ Tradiciones Peruanas,”’ that, finding his | 
sugar could not compete with that of Mexico, the owner | 


of the Huanuco factory resorted toa clever stratagem, 
which was to send to Mexico a ship loaded with Huanuco 
sugar. The Mexican producers swallowed the bait, for 
they supposed that to send their sugar to Peru was as 
much as to say send “ Rosaries to Berberia,” for the pro- 
duction must be abundant and the price very low. From 
that day forward the Mexicans ceased to send sugar from 
Acapulco, and the sugar industry began to flourish in 
Peru. 

Inquiry among the various estate owners as to the 
reason why they have hesitated for so many years to 
introduce modern machinery and equipment, elicits the 


reply, the industry of sugar cultivation and manufacture | 


has proved so profitable with the use of the old and tried 
appliances that they have not deemed it necessary to 
make any outlay upon additional equipment. Upon 


further interrogation I am informed that the factories are | 


recovering 75 per cent. of the juice of the cane as against 
over 90 per cent. which is recovered in Cuba, Brazil, 
Hawaii, Java, and Louisiana. Thus, 15 per cent. of the 


produce has been wasted or burnt through sheer ignor- | 


ance or incompetence upon the part of the management, 
and when it is remembered that some £100,000 per 
annum has been thrown away in this manner, and that 
the entire new equipment for the mills would probably 
not have exceeded £200,000, it can be appreciated how 
short-sighted has been the policy of these same Peruvian 
manufacturers. 

Itis gratifying to know, however, that a gradual change 
is coming over the present ideas and methods, and I can 
only repeat what I have said at the head of this article, 
but with additional emphasis, that an excellent oppor- 
tunity exists in Peru at the present time for British 
manufacturers of sugar machinery to extend their con- 
nections to this field, since in all probability between now 
and the end of the next five years there will be something 
like twenty to thirty new mills introduced upon Peruvian 
plantations. If we omit the year 1905, which proved 
altogether an exceptional one, the price of sugar has not 
been as high in Peru as it is to-day for a considerable 
time, and it should be borne in mind that this increase in 
the selling figure—which, as I write, stands at £15 per 
ton—is not the outcome of any unusual or abnormal con- 
ditions, but the result of the increased demand, which, 
moreover, is more likely to augment than to diminish. 

Before proceeding to point out the class of machinery 
which is most suitable for the factories to be found here, 
it may be as well to give an outline of the plant which is 
now to be found in use, and for this purpose three or 
four different factories may be selected at random. The 
first of these contains one three-roller mill with cylinders 
of the 32 by 66 type, which type, as well as 32 by 78 and 
84 by 84, are found installed indiscriminately. The speed 
of the mills is 16ft. to 18ft. per minute, and there is no 
hydraulic process employed. Twelve men are em- 
ployed to unload the cane at the conveyor. Upon 
one other mill (the Santa Barbara) as many as 
twenty-one men are continually thus employed at a 
wage of 1 dol.—2s.—per diem. A handsome competence 
awaits the man who invents a practical automatic cane 
feeder for the crushing mill. The mill grinds from 350 to 
420 tons of cane per day, the men working from 15 to 20 





* No. XXVJ. appeared January 13th 


hours. The boilers are fed upon this particular estate 
with dry megass by hand, there being seven boilers, of 
which five are in use, but other mills, such as the Santa 
Barbara, have partly automatic megass feeders, necegsi- 
| tating only three men in all to feed eight boilers (in pairs), 
Only one tubular boiler exists upon another mill, but 
it turns out from 35 to 40 tons of sugar per day. Yet a 
fourth factory is fitted with a three-roller mill with 
cylinders 34in. by 84in., the speed of the mill being 15ft. 
| per minute, and the motive power is supplied by an 
|engine of the walking beam type. This particular 
jmill grinds from 3850 to 375 tons of cane per 
day. Double-bottom copper defecators are used, the 
|eapacity being 375 Imperial gallons; there are two- 
vacuum pans, one copper and one iron, the capacity 
| of the larger pan being 18 tons, of second sugar grained 
| in pan, third boiled to strings. There are two batteries 
| of centrifugals. In this factory the steam plant has both 
| the old type and tubular boilers. In regard to another 
| factory there is found one dry double crushing plant with 
three three-roller mills, cylinders 32in. by 78in., each mil 
| being driven by a separate engine of the walking beam 
|type. The mills are fitted with hydraulic pressure 
| apparatus. About 500 tons of cane are ground daily, 
33 tons per hour being the average. 
It will be seen from the brief description given above 
that the equipments are singularly mixed as to types and 
|age, and many are defective in completeness. Thus 
| there exists an abundant opportunity for improving the 
| equipment, and so add at least 20 per cent. to the output 
| of the mills. It would not need a very eloquent salesman 
|to impress this fact upon the minds of the principal 
/estate owners and manufacturers in Peru; moreover, 
| they are at the present time in a very receptive and 
| complacent mood, having enjoyed an abundant harvest 
|in the last six months, with the possibility of an even 
| better six months to follow. 
With regard to the prevailing system of manufacture 
| something may also be said, but it is naturally difficult te 
| afford anything like a comprehensive description of the 
| general methods in vogue, owing to the variety of types 
|of machinery employed, and the many deficiencies to 
| which references have been made. The subjoined speci 
fication of a typical mill may afford manufacturers of 
| machinery at home some guidance as to the kind of instaila 
tion which will shortly be called for, and it may be well 
worth the while of those among the more enterprising of 
| sugar-machinery manufacturers to communicate with 
proprietors of the estates, the addresses of some of whom 
| will be found below, offering them such type of instaljation 
as they may think most advisable. 

I know that, in suggesting to the British manufacturer 
that they take this step, they will probably hesitate, 
doubting whether it is likely to be worth while to pin 
| themselves to so much trouble and expens: when, in 

some probability, no order may reward their enterprise. 
| It is this very hesitation which has spelled so heavy a 
| decline in the connection of the British manufacturers, 
| not only in South and Central America, but throughout 
| the world, a condition which is gradually resulting in his 
| once magnificent popularity among users of machinery of 
practically all types and descriptions being taken away 
from him. Manufacturers in other countries, such, for 
instance, as the United States, do not for a moment pause 
to consider the trumpery initial cost, nor do they fear the 
expenditure of a few hours’ trouble in the production of 
| blue prints, drawings, or upon cablegrams when or 

wherever a good order is in prospect. 

Considering that each installation of a new mill and its 
| attendant equipment means the outlay by the purchaser 
of between ten and fifteen thousand pounds sterling, it is 
surely worth the expenditure of a few pounds to participate 
in the mere chance of making such an order? Certain it 
is that the British manufacturers will not have this 
promising field to themselves for very long, since alread, 
| representatives of American and French makers of sugar 
| machinery are on the spot, and while the tendency of the 
| Peruvians is to encourage in every possible way com- 
| mercial relations with Great Britain, the feeling between 
| the two nations being of the most friendly nature, it is 
| unreasonable to suppose that hard-headed business men 
| would not grasp at the first favourable offer which is made 


| to them, no matter whence it initiated, and it can readily 
| be understood that the man on the spot is likely to take 
| the order away from the applicant who merely canvasses 


| in the form of correspondence. 
| SPECIFICATION OF A COMPLETE MILLING PLANT. 


One Nine Roller Cane Crushing Mill with Krajewski Crusher, 
Gearing, and Engine Complete, 


To consist of :— 
| Three horizontal three-roller sugar cane mills having rollers of 
| special hard coarse grained mixture, thirty-four inches (34in.) in 
diameter by seventy-two inches (72in.) long, fitted with mild steel 
gudgeons—except as hereinafter mentioned—secured with well 
fitted keys, and having wrought iron boops shrunk round shafts 
at each end to prevent end movements. 

All journals to be seventeen inches (17in.) in diameter by twenty 
inches (20in.) long. Bushes of special mixture of hard gun metal, 
water-jacketed, with special provision for lubrication and all neces- 
sary water circulating pipes to be provided. Scraper to back of 
top roller. 

Exception : Gudgeons of top rollers to be Whitworth nickel steel. 

Roller pinions of cast steel fitted on both ends of mill gudgeons. 

All rollers to be interchangeable. Removable flanges, pinion side 
| to be in halves. 

Headstocks: Rouselot type, to be of massive design and best 
cast iron and caps, to have lugs so as to clip headstocks, 

Trash Turner: To be of extra strong design and easily adjust- 
able. Each mill to be mounted on independent massive cast iron 
bed-plates of box section, the centre portion forming juice trays, 
with suitable outlet at sides. All bed-plates to be securely tied 
together by cast iron girders, bolted to machined facings in ends 
of bed-plates. The whole complete with all necessary lubricators, 
foundation bolts, and large washers. 

Three sets of hydraulic safety regulating a 





paratus applied to 


| top rollers of the above mills complete. Cylinders to be lined with 

| brass, and have adjustable rams and cushion blocks. Accumu- 

| lators with steel ram and load formed of iron plates. Hydraulic 
hand pump with pressure gauge and water tank complete with all 

Pppesesren td piping, jointing material, and bolts, between pump, 

| accumulator, and cylinders, 

| One horizontal Krajewski crusher having rollers of best cast 
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steel, of size usual for mills of this type, fitted with gudgeons of 
pest quality of Siemen’s mild steel. Pinions of best cast steel 
flanged on both sides. Headstocks of massive design of best cast 
jron, with caps fitted to clip headstocks and having throughfare 
stee! bolts and spri pores regulators, mounted on strong base- 
ate bound to mil -plates. Mild steel intermediate shoot 
between crusher and mill and cane and Megasse shoots of mild 
stee! plate. 

yey One set of compound spur gearing, suitable for driv- 
ing Krajewski crusher an three cane-crushing mills, having 
pinions and wheel segments of best cast steel, flanged on both sides 
to pitch line. Suitable tail bars and couplings for connecting each 
mill and crusher to gearing. Coupling-boxes hooped with bands 
of wrought iron or steel. Pinions on crankshaft to have double 
supports and double pinions, and not single pinions with overhang. 
The whole mounted on a massive cast iron bed-plate, complete 
with lubricators, foundation bolts, washers, &c. 

One horizontal steam engine capable of working the above 
milling plant to the full capacity, with 60 1b. boiler pressure to the 
square inch, and back pressure estimated at 5lb. to the square 
inch ; steam cylinder lagged with felt and polished steel. Engine 
titted complete with steam pinion valve, link motion, reversing 
gear, piston-rod, connecting-rod, valve gear, crank pin and crank- 
shaft of mild steel. Excentric straps and pulleys of cast iron. 
Heavy cast iron fly-wheel arranged for barring and barring gear. 
Piston-rod and valve extended through back cover of cylinders, 
and protected by a polished sheath. 

Engine complete with governor, steam stop valve, throttle valve 
auxiliary steam connection to cylinder, sight feed lubricator, oil 
caps, drain cocks, &c. Indicator connections and gear with pipes 
and cock complete. 

‘Two intermediate carriers between the mills, each of suitable 
length to suit centre of mills, constructed entirely of iron and steel, 
complete with all perforated spraying pipe to play on bagasse, 
with starting gear. 

lronwork for cane carrier: One hundred and twenty feet (120ft.) 
long with driving and travelling chains, sprocket wheels, anti- 
friction shafts, stretching gear, suitable friction disengaging 
clutch provided for driving wheel in top shaft of cane carrier, and 
the whole suitably arranged for attaching to wood framework and 
paddles provided by the purchaser. 

Ironwork for Megasse elevator: Thirty feet (30ft.) long, con- 
sisting of driving and travelling chains, sprocket wheels, shafts, 
outer shaft carried by brackets having stretching screw to keep 
chains tight, bearings, and driving wheel on bottom shaft of 
elevator, provided with suitable ratchet clutch ; and the whole 
suitably arranged for attaching to wood framework and paddles 
provided by the purchaser. 

One mechanical cush-cush strainer and elevator of suitable size 
for the above crushing plant, consisting of juice collecting tank 
titted with perforated strainer, and having suitable plate carried to 
top of elevator with suitable return trip tray, elevator sides with 
suitable supporting columns, and complete with all the necessary 
cast iron guttering for conveying the Juice from the third mill may 
ve kept separate—if desired—from the juice from the first and 
second mills, 

One duplex steam pump for raising juice to the clarifiers ; com- 
plete with all mountings, 








LIVE STEAM FEED HEATING. 
By Professor A. H. GIBSON, Dundee. 


A sertks of boiler trials, to test the efficacy of live 
steam feed heating, have recently been carried out in the 
engineering laboratories of University College, Dundee. 
These trials, made with different rates of evaporation, 
show conclusively, in this particular case, viz., that of a 
locomotive boiler with cold feed water and with heating 
surfaces covered with a light coating of scale, a gain in 
efficiency due to the heater, the advantage being greater 
with the higher rates of evaporation. The results were 
given recently—on January 24th—before the Institu- 
tion of Engineers and Shipbuilders in Scotland. 

As is well known, opinion as to the efficacy of this 
method of feed heating is sharply divided. To those who 
believe in its possibilities in the way of increasing the 
efficiency of the boiler plant, only one explanation appears 
feasible, viz., that the efficiency of heat transmission from 
hot gases to water through a boiler plate is greater when 
ebullition is taking place and when the steam is absorbing 
its latent heat than when the water is being heated up to 
boiling point and is receiving itsheat by the slower process 
of conduction. That this is the case is denied by dis- 
believers in the process, who affirm, and with apparent 
reason, that recent experiments show that heat is trans- 
mitted with equal facility whether wateris simply being 
heated or is being evaporated. The two most recent and 
probably most trustworthy sets of experiments to this end 
are those carried out respectively by Mr. S. B. Bilborough 
(described before the Transvaal Institute of Mechanical 
Engineers in March, 1908, page 262), and by Mr. D. R. 
MacLachlan—* Proceedings,” Institution of Mechanical 
Engineers, 1908, Part I. and II., page 127)—and these 
apparently confirm the latter belief. I would beg the 
hospitality of your columns briefly to review these experi- 
ments with a view of attempting to show that, if correctly 
interpreted, and if all the disturbing factors are taken into 
account, their results do actually show a greater rate of 
absorption by the water during the process of ebullition 
than while being heated up to boiling point. 

Mr. Bilborough, heating water in a cylindrical iron 
vessel, 9}in. diameter by Tin. high, fitted with a cover, the 
heating being performed by means of an oil-vapour blow 
lamp, carried out two experiments, one with the interior sur- 
faces clean, and the second with a coating of scale ,,in. 
thick. The mean rate of evaporation was .055 lb. per 
minute. Briefly stated his results showed, with clean 
surfaces, a heat transmission of 56.7 B.Th.U. per minute 
during the process of heating, and of 55.8 B.Th.U. per 
minute during ebullition. With encrusted surfaces the 
values were 50.4 B.Th.U. per minute during heating, and 
51.2 B.Th.U. per minute during ebullition. A few minor 
criticisms may be levelled at these experiments. In the 
first place, the oil in the lamp cistern, forced out under a 
constant air pressure, would almost certainly get 
hotter during the experiment, which lasted in each 
case about three hours, and as the density of kerosene 
diminishes more rapidly than its viscosity with a rise in 
temperature, this would lead to a diminution in the rate 
of supply to the burner as the experiment progressed, the 
heat thus being less intense during the process of ebulli- 
tion than during the earlier stage of heating up the water. 
Secondly, the dryness fraction of the steam adopted in 
making the calculations was taken as 98 per cent., while 
since the steam from which Regnault deduced his classical 





values for the latent heat was formed under almost 
identical conditions, there is no apparent reason why the 
value of 100 per cent. should not have been more correctly 
adopted. On the results given, these two factors alone 
would account for an increased heat transmission during 
ebullition of something over 2 per cent. The third and 
more serious criticism refers to the inadequate allowance 
for the increased loss due to radiation during the second 
period of the experiments. Mr. Bilborough makes some 
rather unintelligible allowances for this. Taking his own 
figures, however, for the range of temperature from 
120 deg. to 160 deg.—a range chosen purely arbitrarily— 
he obtained, with the scaled surfaces, a mean value of 
57.86 B.Th.U. per minute as being given to the water and 
containing vessel, this neglecting radiation. While boil- 
ing the water at 204.5 deg. Fah., the rate of transmission, 
also neglecting radiation, was 51.2 B.Th.U. per minute. 
Assuming an air temperature of 70 deg. Fah., the mean 
difference of temperature between vessel and air was 
therefore 70 deg. Fah. during the first and 134.5 deg. Fah. 
during the second of these periods. The mean of a large 
number of experiments on the loss by radiation from 
a bare iron surface to air under normal atmospheric con- 
ditions gives a loss of 4.5 B.Th.U. per square foot per hour 
per degree difference of temperature, though this factor 
is known to increase with the difference of temperature. 
Taking it as being constant, however, and to this extent 
favouring the lower temperature period of the experiment, 
this gives a loss due to radiation from the sides and top of 
the vessel of 9.85 B.Th.U. per minute while heating water 
from 120 deg. to 160 deg., and of 18.95 B.Th.U. per 
minute during ebullition, thus giving a total heat trans- 
mission to the water of 67.71 and 70.15 B.Th.U. per minute 
during heating and during ebullition respectively, or a gain 
of 3.6 per cent. duringthe latter process. If the increase in 
the rate of radiation with increasing temperature differences 
be calculated from Dulong and Petit’s results, the radia- 
tion during ebullition becomes 22.4 B.Th.U. per minute, 
thus giving a gain in heat transmission of 8.9 per cent. 
during the latter process. With the clean surfaces 
making the same assumptions as to radiation, the gain 
in heat trangmission during ebullition becomes 2.0 per 
cent. If any other range of temperature between 85 deg. 
and 200 deg. be chosen instead of that here adopted, 
practically identical results are obtained. 

Mr. MacLachlan’s experiments were carried out in a 
slightly different manner, a cylindrical brass vessel, 6in. 
in diameter and 6in. deep, being suspended from one arm 
of a delicate balance during the process of heating up and of 
boiling. The periodic rise in temperature and loss of weight 
during the former, and the loss of weight during the 
latter process being measured. Heating was performed 
by means of a Bunsen gas jet, and the rate of evapora- 
tion was very low, being approximately .031 lb. per 
minute. The heat transmission was then calculated 
in the ordinary way, with the result that the transmission 
while heating the water from 185 deg. to 212 deg.—the 
range of temperature shown in Mr. MacLachlan’s results— 
was shown to be practically constant, and at the rate of 
30 B.Th.U. per minute. While evaporating the water 
the transmission, as calculated on the rate of evapora- 
tion, was 29.5 B.Th.U. per minute. Two sources of 
inaccuracy in these experiments may be pointed out. In 
the first place no allowance whatever was made for loss 
by radiation from the containing vessel, or for the excess 
of this loss during ebullition over that occurring during 
the cooler period of heating up. Making the same 
assumptions as before as to the radiation loss per degree 
difference of temperature between vessel and air, and 
taking the air temperature as 70 deg. Fah., the radiation 
per minute during the process of heating from, say, 
185 deg. to 195 deg., would be 884 B.Th.U. per 
minute, while during evaporation at 212 deg. this would 
be 10.45 B.Th.U. per minute. This would make the 
total heat transmission 38.84 and 39.95 B.Th.U. per 
minute respectively during heating and boiling, and would 
show a gain of 2.7 per cent. in the latter case. 

A further source of error in such experiments, whose 
effect may be slight or serious, depending on the length 
of the ebullition period, would appear to have been 
hitherto entirely overlooked. This is due to the fact that 
when water is in a state of violent ebullition in 
such a vessel, owing to the forces called into play in 
virtue of the acceleration of the rising and the retardation 
of the falling columns of water, the pressure exerted on 
the bottom of the vessel is greater than the true weight 
of the water. It follows that the weight actually 
evaporated up to any instant during ebullition is greater 
than that given by the balance readings. The magnitude 
of this effect, of course, varies with the conditions as to 
rate of evaporation, kc. A series of experiments recently 
carried out by myself showed that the pressure on the 
base of a vessel 6in. in diameter and containing 3 lb. of 
water was 2.0 grammes greater when the water was in 
fairly violent ebullition—evaporating 25 grammes per 
minute—than with exactly the same weight of water in a 
quiescent state. The latent heat of 2 grammes of steam 
at 212 deg. Fah. is 4.26 B.Th.U., and assuming that the 
balance showed a weight of water at any period during 
ebullition in excess of the true weight in the vessel by 
an amount approximating to 2 grammes, this amount of 
heat would require to be added to the heat apparently 
transmitted during ebullition, to give the transmission. 
The relative importance of this effect will evidently depend 
on the duration of the period over which measurements 
are taken. While this period is not explicitly stated in 
Mr. MacLachlan’s paper, it appears to have been about 
ten minutes, in which case this effect would increase the 
apparent heat transmission by about1.4 percent. A shorter 
period would proportionately increase, and a longer 
period proportionately diminish the percentage effect. 
On the whole it appears probable, and is certainly 
possible, that when corrected for radiation and for this 
latter effect these experiments would show a gain of some 
3 or 4 per cent. in transmission during ebullition, rather 
than the loss of some 2 per cent. stated in the paper. 

The fact is that the difficulties in the way of eliminating 





all sources of error in such experiments are much greater - 
than appears at first sight, and in neither of those under 
consideration has this been done. The corrections, or 
adjustments as they had better be termed for the present, 
as applied in the body of this article, are admittedly only 
approximations, albeit rational approximations. They all 
tend to alter the results in the same direction, and the 
comparative agreement between the results of the two 
sets of experiments when thus adjusted gives additional 
confidence in the final result. 

It is with much diffidence that I criticise these experi- 
ments, and it is only because of the confident assertions 
by their authors that they effectively dispose of the con- 
tention that the rate of heat transmission is greatest 
during ebullition, and because these assertions have been 
very generally accepted, that I have ventured to do so. 

The results, as modified, tend to show that the pro- 
portional difference between the rates of transmission 
during ebullition and during the process of heating, is 
greater with an encrusted than with a clear surface, and 
increases with the rate of evaporation. If this be so, and 
if any increase in the efficiency of a boiler following on 
the installation of a‘live steam feed heater is due to this 
cause, the effect of such a heater should be more marked 
with a boiler in which the heating surfaces are encrusted 
than where they are clean, and, with a given boiler, should 
be greater with greater rates of evaporation. The latter 
supposition is borne out by the comparative results of the - 
low and high-power tests in the boiler trials carried out 
at Dundee. The former supposition receives support from 
a comparison of the boiler trials of Professor Goodman 
and Mr. MacLachlan—“ Proceedings,” Institution of 
Mechanical Engineers, 1908, Part I. and II., page 115— 
with a clean boiler, and of the Dundee trials, in which 
the boiler surfaces, though not badly encrusted, were 
covered with a light coating of scale. 








THE WORKS OF BROWN, BOVERI AND CO. 


Tue works of Brown, Boveri and Co., at Baden, which 
were built in 1892, occupy a site of about 67 acres, of 
which nearly 23 acres are covered by buildings. On an 
average about 3000 staff and workpeople are employed. 
The establishment is situated to the north-east of Baden 
at the foot of the Martinsberg, and is in direct communi- 
cation with the Zurich-Basle-Geneva Railway. Origin- 
ally only electrical machinery and plant of various 
descriptions were manufactured, but latterly the manu- 
facture of turbines has been undertaken. Now-a-days 
the principal output in electrical machinery consists 
principally in that destined for central power stations and 
for electric tramways and railways. The firm also manu- 
factures turbines under licence from the Parsons Com- 
pany, and has recently introduced a combined impulse 
and reaction turbine of its own design. Turbines now 
form a not inconsiderable proportion of the output of the 
company. 

Some idea of the size of the works may be gathered 
from the fact that the horse-power installed for driving 
them amounts to 2250. There are 204 electric motors 
scattered throughout the works. These are arranged to 
drive the tools either in groups or individually, and also 
the overhead cranes which are all provided with three- 
phase motors. 

At the entrance to the works there are on one side the 
administrative offices, and on the other the workmen’s 
time office and a large bicycle shed. The registration of 
the entry and departure of the workpeople is carried out 
automatically. It is done by means of tickets deposited 
in boxes. Each of these contains a registering machine 
which punches the hour on the tickets. As each work- 
man has a numbered ticket the checking of their time is 
quite simple. 

The works may be roughly divided into the following 
departments :—(1) Pattern making; (2) foundry; (3) 
electrical; and (4) mechanical fitting and erecting shops; 
(5) testing departments; and (6) stores and dispatching 
departments. The various buildings are constructed of 
steel and masonry, and are painted yellow. They are 
well lighted, there being large lanterns in the roofs in 
addition to the side windows. They are all inter- 
connected with railways of both standard and narrow 
gauge. In the pattern shop there is an excellent series of 
wood-working tools which are all provided with exhausters 
for carrying away the dust and chips. Large size 
drawings of the machines, the patterns for which are 
being made, are drawn in black chalk on a white ground 
on large wooden panels, which are either hung vertically 
or placed horizontally, as may be most convenient for the 
work in hand. In the foundry only iron and brass cast- 
ings are made, all the steel castings coming from 
outside sources—principally from Germany. The 
foundry building, which is separated from the others by 
a roadway, is divided into various bays, each of which has 
its overhead crane. The castings store is a separate 
building near the foundry, and is served by an overhead 
crane, the runway for which is supported on lattice work 
columns. 

The constructional shops proper cover an area of over 
20,000 square yards, and consist of 14 separate bays, all 
under one roof. Several of these bays are over 49ft. wide, 
and each is devoted to a separate purpose and has its own 
foreman. In one bay in which the larger machines are 
made there are two overhead electric cranes of 15 and 
30 tons capacity respectively. They are worked with 
three-phase current at 110 volts. For the most part 
the machine tools are driven in groups off a counter- 
shaft, which itself is driven byamotor. Generally speaking, 
the motor is mounted on slide rails fitted to one of the 
steel uprights of the building, and is arranged above the 
countershaft, to which it is coupled by belt. The elec- 
trical winding machines, the blowers, the larger lathes, 
and other large tools, are driven separately each by its 
own motor. 

In the electrical construction department there are 
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several interesting tools. Mention may be made of the 
machine which automatically sticks sheets of paper on 
the thin sheet iron which is to be employed for various 
purposes, such as the construction of transformers, 
armature cores, &c. Each sheet, after being dried in a 
gas oven to get rid of the moisture in the adhesive 
employed, is taken to the stamping department, where 
each piece is either stamped into form at one blow or 
else by a series of blows, as the circumstances of the 
case may demand. In the case of armature cores, 
whether of the open or closed slot types, the slots, after 
the plates are mounted and tightened up on the spindle, 
are finished and smoothed by a special machine which 
carries a cutter with teeth ground exactly to the correct 
dimensions of the slots. There are also some fine 
lathes—see Figs. 1land2. Each type of winding is carried 
out in a separate department, one, for example, being 
devoted to former wound coils, another to those for 
the large high-tension machines which are made by hand, 
and soon. A special shop is devoted to the fitting up of 
switchboards, &c. 

The testing department is arranged in the middle of 
the constructional shops so as to be readily accessible 
from each. In it all sorts of tests are carried out from 
those on raw materials to those on the finished machines 
of all types. Among the special apparatus provided 
may be mentioned an oil-cooled transformer, capable of 
giving pressures up to 100,000 volts. 

The turbine construction shops are separated from the 
electric shops by a packing department for finished goods. 
A full gauge railway line traverses this latter department, 
which is also provided with an electric overhead crane of 
30 tons capacity. 

The turbine works are divided into a number of 
separate departments which it will not be necessary to 
enumerate in detail. Attention may be drawn to some 
of them, however, as they are shown in the series of 
engravings which we reproduce and to which we refer 





should also be made of a specially large surface 
which is employed for marking off large castings, ba 
ing purposes, &c. 

On page 116 there are views showing the heavy erect- 
ing shop, which has two overhead cranes of 15 and 30 tons 
respectively, worked by three-phase motors ; two views 
in the turbine erecting shops, and a view in the electrical 
erecting shop showing the field of a continuous-current 
dynamo of 1200 horse-power. The series of views given on 
this and on pages 109 and 116 gives a very good general idea 
of the works. Fig. 3 is the electrical testing department ; 
Fig. 4 is the small turbine-testing department; Fig. 5 is 
the iron and bronze foundry; Fig. 6 is the smiths’ shop ; 
Fig. 7 is the coppersmiths’ shop; Fig. 8 is the enclosed 
department in which the turbine blading is put in place ; 
Fig. 9 is the switchboard erecting shop; Fig. 10 shows 
one of the large surface plates, and Figs. 1 and 2 two of 
the large lathes. The first named of these two latter is 
engaged in boring a 1040-kilowatt generator ring, the 
second is machining a fly-wheel 8.5 m.-—27.9ft.—in 
diameter. 
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CONTRACTS WITH THE GOVERNMENT. 
(From a Legal Contributor. ) 


FROM time to time the contractor is compelled to consider 
his rights in relation to a contract with the Government. 
| Even if the contract is not very remunerative there is a 
certain prestige which renders its performance attractive. 
| The title ‘‘ Contractors to the Admiralty ’’ or other Govern- 
| ment department at the head of the firm’s letter paper lends 
| a dignity to the position of the members of the firm. 
| A contract with a Government, however, is not a thing to 
| be lightly entered into. At the outset, the contractor must 
| take care that the person with whom he entered into a 

binding agreement is clothed with the proper authority to 
bind the Admiralty, War-office, or other department of State 
| which he represents. 
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Fig. 1—MACHINING ARMATURE RING OF 1040 K.W. DYNAMO 


more particularly later on. For example the copper- 
smiths’ shop in which are made the coils of copper pipes 
for the oil reservoirs, and the various coupling-up pipes 
which are required in turbine manufacture. Another 
department is that in which the blades are fitted to the 
rotors and casings of the turbines. This shop has a 
wooden partition wall all round it so as to separate it 
the more effectually from the remainder of the building. 

A great deal of importance is attached to, and consi- 
derable care is taken with the testing of the turbines. 
In fact, the testing department forms a quarter of the 
whole space devoted to turbines. A range of boilers 
capable of giving enough steam to develop about 2000 
horse-power has been installed, as well as a complete 
condensing plant in conjunction with which is a cooling 
tower over 65ft. high. The arrangements of piping for 
live and exhaust steam, and for condensing water are 
wonderfully complete, and it is possible to have six 
separate turbines running on the test plates at one time. 
One of our engravings shows two 500 horse-power tur- 
bines being tested side by side. The turbines are gene- 
rally tested coupled up to dynamo machines, and the 
current generated by the latter is absorbed in liquid 
resistances placed outside the building. The condensers 
employed are of the surface type, and the circulating water 
is supplied by a centrifugal pump driven by an electric 
motor. The air pump is also motor driven. Measur- 
ing instruments of every kind, both for steam and 
electricity are provided. The condensed water can be 
accurately measured, two calibrated receivers being 
arranged for each condenser. These receivers are in com- 
munication with one another, and in practice while one 
is filling the contents of the other are being emptied, 
the change from one to the other being readily made. 
Each receptacle is provided with a graduated gauge 
glass, so that the amount of water condensed may be 
read at any moment during the test. 

Among the most noteworthy tools in the turbine shops 
are a large lathe and a large boring machine. The 


former is for turning the rotors of the turbines and can 
take in work up to 23ft. long. The boring machine is for 
dealing with the large turbine cylinders, and it is capable 
of dealing with cylinders up to 21ft. 6in. long. 


Mention 


That the Government may enter into binding contracts 
through the great departments of State is, of course, quite 
clear. Inacase heard in 1874 it appeared that there was a 
mutual agreement between the suppliant and the Secretary 
of State for War, that in consideration of the suppliant’s 
referring an invention, devised by him for rifled artillery, 
with plans and models, to the Ordnance Select Committee, 
and in the event of the invention being approved and 
adopted, a reward should be given to the suppliant, the 
amount to be determined by the Master-General and the 
Board of Ordnance. Although all conditions precedent were 
fulfilled, the amount of the reward had not been determined, 
nor any part paid to the suppliant. A second count alleged 
that, in consideration of the suppliant’s showing and 
delivering up his plans of the invention to Her Majesty’s 
Government, the Government promised to re-imburse the 
expenses incurred by him. Although all conditions precedent 
were fulfilled, the Government had not re-imbursed to the 
suppliant any part of the expenses. It was held that, 
assuming the authority of the Secretary of State for War and 
the Government to make such contracts, the two counts were 
good in law. Consequently, it was decided that a petition of 
right would lie for breach of the contract. 

There are many instances where Government’ departments 
have consented to the reference of disputes with contractors 
to arbitration. For instance, amongst the ‘‘ Parliamentary 
Reports of Petitions of Right ’’ (cited in Hudson’s ‘‘ Building 
Contracts,’’ page 209), the following noteappears:—‘‘ Surveyors 
agreed in May, 1858, with the Home Secretary to measure 
up the works and make up the accounts connected with the 
erection of some new buildings at W. for a commission of 
1} per cent. on the amount of the work. They measured 
and made up the accounts with reference to some of the 
works, but they were not employed to do so for the whole of 
the works, and therefore claimed £562 8s. 6d. A petition of 
right was made for the amount, which was referred to 
arbitration, and £362 8s. 6d. and costs awarded to the 
suppliants.’’ 

Having read this far, the contractor may reasonably be 
heard to ask, What is a petition of right? Why not proceed 
by action at law? The truth is, of course, that an action for 
breach of contract does not lie against the Crown. Conse- 
quently the Government departments, which are mere agents 
for, or servants of, the Crown are not liable in an ordinary 
action. On the presentation of a petition of right, however, 





if the Crown is of opinion that injustice may accrue if the 





contractor is to have no remedy, the petition is endorsed with 
the words ‘‘let justice be done.’’ The petition is then heard 
by the Court in a manner very similar to an ordinary action 
at law. 
In what is known as the War-office ‘‘ Triennial Contract. 
a clause appears with which contractors are not always 
familiar. Such a clause provides for the execution of work 
as and when required during a period of thres years or the 
continuance of this contract. The clause in question js 
that:—‘*The War Department may, without vitiating this 
contract, employ a limited number of civilian workmen not 
exceeding - . and also any number of men in the pay 
or detention of the Crown (including military pensioners, 
Army reserve men, and discharged soldiers), and horses and 
carts the property of the Crown, and supply from their own 
stores, or purchase in the open market, or under this con. 
tract, any proportion or the whole of the tools, ironmonygory 
or materials required for works to be thus performed, as may 
be thought expedient.”’ : 
The following significant clause is inserted in one of the 
forms of contract used by the War-office:—‘‘ Should the 
contractor, or any person employed by him, pay or offer to 
pay any gratuity or reward to any person in the employment 
of the Government, for anything done or to be done by sich 
person concerning the execution of the contract, or for the 
passing or discharging of any debenture or imprest for the 
| payment of money in pursuance thereof, the Secretary of 
| State may terminate the contract by notice to the contractor, 
and may sue the contractor for the breach thereof. ‘Ihe 
Secretary of State for War may also terminate the contract 
forthwith in the event of the contractor becoming bankrupt, 
or making a composition or arrangement with his creditors.”’ 
We have next to consider the authority of the various 
| Government departments to enter into contracts. The 
| Secretary of State for War has power to enter into contracts 
| for the purpose of the defence of the realm, and for the pur 
| pose of acquiring land for building barracks, &c. 
The Admiralty exercises its powers of contracting through 
| the Commissioners who succeeded to the office of Lord High 
| Admiral of England. These Commissioners may sue as if 
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the “question arising in relation to a contract were a question 
between subjects, and makes the Commissioners liable and 
entitled to costs. In spite of this Act, however, proceedings 
against the Admiralty are still brought by petition of right. 

The Commissioners of Works, with whom the ordinary 
builder or contractor is most likely to have to deal when 
contracting with the Government, are entrusted with the 
repair and superintendence of public buildings. They may 
appoint an architect and surveyor and are invested with 
the power and duties formerly undertaken by the Surveyor 
General of Works. They were incorporated and empowered 
to take land compulsorily for the purpose of building public 
offices by an Act passed in 1855; and it has been held that 
they do not legally represent the Crown. (In re Wood’s 
Estate (1886), 31 Ch.D. 607.) ‘ 

Other public bodies which do not represent the Crown are 
the Ecclesiastical Commissioners, the Land Commissioners, 
and the Trinity House. With regard to the latter body, it 
appears that it was incorporated by charter in the reign of 
Henry VIII., for the purpose (inter alia) of ordering and 
erecting lighthouses, beacons and buoys. Its powers were 
extended by several charters and statutes, until it became 
the general lighthouse authority for England and Wales. 
By the Merchant Shipping Act, 1854, Sec. 389, the super- 
intendence and management of all lighthouses, buoys, and 
beacons in England and Wales, and certain other places 
were, with certain exceptions, vested in the Trinity House. A 
beacon erected by and vested in the Trinity House, having 
been nearly destroyed, a stranger applied to the Trinity 
House and obtained leave to remove the remains of it. He 
removed part of the remains, but left an iron stump standing 
up above a rock under water. A vessel struck against the 
iron stump and was lost. It was held that the Trinity 
House was liable. (Gilbert v. Trinity House Corporation, 
17 Q.B.D. 795.) The finding in this case, namely, that the 
Trinity House was liable for a wrong committed by it, clearly 
shows that it was not under the «gis of the Crown, for what- 
ever its liability on a petition of right for breach of contract, 
it is well established that no action lies against the Crown for 
the negligence of its servants. 








THouGH France claims the invention of the typewriter, 
states the American Machinist, practically no typewriters are built 
in that country. 
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THE WORKS OF BROWN, BOVERI AND CO. AT BADEN 


( For description see page 107 ) 




















Fig. 3—-ELECTRICAL TESTING DEPARTMENT 























Fig. 5—IRON AND BRASS FOUNDRY 
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PROPOSED IMPROVEMENTS OF THE PORT OF 
LONDON. 

No. I. 
A LENGTHY report on improvements and extensions 
of the Port of London, which would involve the immediate 
expenditure of nearly £4,000,000 and an ultimate outlay 
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Fig. 1i—INCREASE OF TRADE 


of nearly £14,500,000, has recently been made to the Port 
Authority by its chief engineer, Mr. E. Palmer, M. Inst. C.E., 
and is now under consideration. It will be unnecessary 
here to enter into details regarding the constitution of the 











his estimates. In this work he has been warmly seconded 
by the chairman of the Authority—Lord Devonport. 

In order that our readers may be better able to understand 
exactly what the present proposals are, it will be necessary 
to enter briefly into the history of the London Docks. 
The first dock to be constructed was the ‘“‘ Howland Great 
Wet Dock.” It was built in the seventeenth century, and 
enclosed some 11 acres of water. Its entrance was 150ft. 
long, 44ft. wide, and 17ft. deep at high water. Thereafter, and 
until the year 1802, when the West India Docks were 
opened, very little was apparently done; but these docks 
were followed by the London Dock in 1805, East India Dock 
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in 1806, and the St. Katharine Dock in 1828. After this 
there was a period of inactivity, but then came the Royal 
Victoria Dock and the Surrey Docksin 1855, the Millwall 
Dock in 1866 ; the South- West India Dock in 1870; the Royal 
Albert Dock in 1880, and the Tilbury Dock in 1886. The 
only dock constructed since that period is the New Green- 
land Dock— part of the Surrey Commercial Docks—which 
was opened in 1904. The following table No. 1 shows 


TABLE No. I. 

















| Indies, South America, and other places, carried on by 
vessels up to 500ft. in length, and ; 

(8) The American, and portions of the Australian, South 
African and East India trade, for which vessels of larger 
size are being more and more brought into use. 

It will be seen on consulting table No. 1 that the whole 
of the trade included under the second and third headings 
has to be concentrated into the last four docks mentioned 

|in the table. Moreover, the net tonnage entering the 
port is continually on the increase, as will be seen froin 
the curve in Fig. 1, which shows the net increase between 
the years 1860 and 1909 inclusive. Added to this the 
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Fig. 3—DEPTHS TO WHICH THE RIVER IS TO BE DREDGED 


dimensions of vessels are continually on the increase. 
This is shown in the diagrams given in Fig. 2, which we 
reproduce from the Report. These diagrams give the 
average increase in gross tonnage, length, beam and 
draught of the twenty largest vessels taken each year from 
1870 to 1910 inclusive. Prior to 1870 the records 
of length, beam and draught are so imperfect as to 
be unreliable, and these curves therefore start in 1870, 
though the gross tonnage is given from 1860. The 

















Fig. 5-SUGGESTED IMPROVEMENTS AT TILBURY 















1890 


1900 1910 


LENGTH 


1890 1900 1910 





1870 1880 1890 1900 1910 1270 





1880 1390 1900 «1910 


Tre Cncineer 


Fig. 2—INCREASES IN THE SIZES OF SHIPS 


ence some twenty months, and for more than three- 
quarters of that time Mr. Palmer has been busily engaged 
in collecting data and making the necessary calculations 
and drawings on which to base his report and to prepare 





Authority ; it is sufficient to say that it has been in exist- Entrance. 
RB Ny ng 1910 1870 1880 aod 1900 Name of dock and date. = = FS 
40° . = i = 
je |é 
—s — Ee 
| ft. in. | ft. in,| ft. in. 
30 +West India, 1802, Limehouse entrance | 1550) 360; 22 0 
a »» Blackwall .... 1916 | 450] 23 3 
London, 1805, Western Dock, Wapping | 1700 | 490/23 0 
entrance | 
> 1820, Hermitage entrance 500/400) 21 6 
20 - 1828, Eastern Dock, Shadwell* 1800} 450/24 0 
old entrance} | 
East India Docks, 1806, entrance .. ..| 210 6 | 47 5 | 24 10 
St. Katharine Dock, 1828, entrance ... 180 0 | 450} 28 0 
Royal Victoria Dock, 1855, entrance... .. 325 0 | 800} 28 0 
10° Surrey Docks, 1855, South Dock entrance...| 220 0 | 48 0 | 27 0 
roe ee eee ee ee - 1860, Surrey Lock entrance 250 0 | 500/27 3 
ae 1862, Lavender Lockentrance} 320 0 | 340/18 6 
BEAM Millwall Dock, 1866, entrance ... ... ...| 4500 800)| 28 0 
~ moo South-West India Dock, 1870, entrance ...| 300 0 | 54.6 | 27 0 
Royal Albert Dock, 1880, upper entrance...) 550 0 800; 30 0 
9s », 1886, lower entrance ...| 550 0 80 0/| 36 0 
Tilbury Docks, 1886, entrance... ...| 700 0 | 800] 44 0 
Greenland Dock, 1904, entrance ... 5500} 800} 35 3 


* A new entrance has since been built, which is 350ft. long, 60ft. 
and 28ft. deep. 

+ Entrances to these docks, 480ft. long, 60ft. wide, and 30ft. deep, and 
480ft. long, 55ft. wide, and 29ft. deep, were subsequently provided. 





wide, 


the dimensions of the original entrances to all these 


average of the twenty largest vessels has been taken so 
as to exclude what are more or less freak ships—accord- 
ing to the present standard at all events—and so as to 
| obtain a general idea as to what can be reasonably ex- 
pected in the future. It will be seen from these curves 
that whereas in 1860 the average gross tonnage of the 
twenty largest vessels was 2400 tons, last year it was 





















docks. It will be observed that the entrance with the | 24,500 tons—more than ten times as great. In 1870 the 
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Fig. 4—THE ST. KATHERINE 


greatest length is that at Tilbury, which is 700ft. long, 
and 150ft. longer than the next largest. The widest 
entrance is 80ft., and there are six of that size, the next 
widest being 54ft. 6in. With the exception of that at 
Tilbury no entrance has a greater depth than 36ft. 

Now, the shipping trade to the Port of London at the 
present day can be roughly divided under three heads as 
follows :— 

(1) The coasting and continental trade, in which 
vessels up to 350ft. in length are employed. 











(2) The trade from the Colonies, the East and West 








AND THE LONDON DOCKS 


average length of the twenty largest ships was 350ft.; in 
1910 it was 700ft.—double the size. In 1870 the average 
beam was about 43ft. 6in., in 1910 it was 76ft. 6in.; and 
in 1870 the draught was 28ft. 6in., and in 1910, 35ft. 6in. 
In each case the tendency is upwards, and it long ago 
became evident that if London is to retain her position 
—to say nothing of raising it—she must increase her 
docking accommodation. Yet with the single exception 
of the Greenland Dock, which was opened in 1904, no works 
have been added since 1886. It was, of course, largely in 
consequence of the foregoing facts that the Port of 
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London Authority was constituted, and the present Report 
sets out what steps it is considered should be taken to 
cope with the situation, which may well be termed grave, 
having regard to what has been, and is being, done at 
Antwerp, Hamburg, Liverpool, Bristol, and Southampton. 

Not unnaturally the first thing to be done was to en- 
gure a proper navigating channel with a reasonable width 
and depth of water at low tide. Indeed, this matter was 
taken in hand seriously by the Port Authority as soon as 
it began its work, and hence antedates by many months 


All the depths given above are depths at low water. | Tobacco Dock, which connects the Eastern and Western 
It is recognised, however, that from the Royal Albert Docks | Docks. The two entrances to this dock are at present 
downwards the depth may not be suflicient as time goes | only 45ft. wide and 20ft. and 21ft. deep respectively. It 
on, but there is no physical reason why it should not be | is proposed to make them both 25ft. 6in. deep and to 
increased—only that of cost. | widen them to 60ft. The further improvements suggested 

_ With so much preliminary we can proceed to the con- | at these docks include the demolition of an inner lock 
sideration of the proposals made in the Report. Before | leading from the Wapping basin into the Western Dock, 
doing so, however, we should remark that it is intended | the w’dening of the long jetty in the latter dock and the 
that the improvements should be carried out progres- provision of further quayage, sheds, and some pumping 
sively and gradually. We will therefore first of all} machinery. The total cost of the whole of the suggested 





the present report. Still the question forms an integral 


outline the full extent of the proposals, and then show | improvements is £602,000. 













































Z 7 | 
PPe a aT eee 
oe GAcrer,, 6 Acres ae ~ 
coaelelge” epee (i806 ke 
ii “TORBEN DOGS | | ck 
rs E\ een : ar : | 
v Se, fy i i Acres f NL 
kK Guay 5 780F* \ . 
a Les | \) : 
™ nies ~ | 7 * , 
; é y: LA ] 204, /700Ft. ’ A) Iii xe ty 
<A Seite | | — * a Dy iihiseh 
ie GMME RCVAL) > \ diver 100 oe nar’ 5 ts . bins 
» 2 S57 poans | 7 ae Eat t \ =n a 
Y% FAA LAY \ 4 | : \ ae > ss : A 
SAGA ta4 | a \ NE EMO E R Haye Ss t 
e b-¥-4 r] | 4 Entrance eee ee a 
wees \ (PMLA oc ~ 6008036 Me Bee ui 
\=\ 9 | pladcres, | 
\~ \ Xoo (6 s/f Cuayageceoore ae se 
< a Nw Nwa ff) | | 
Ra < oe A 
a gn icgl : a ee 
ig * ” & 5 _ Feet 100 500 Q 2000-4000 = —6 000 poe 
% “ ‘ es i 
Bs “i Greenwich 
~ = 








THe ENnGineer 


Swain Se 


Fig. 6—GENERAL PLAN, SHOWING SUGGESTED IMPROVEMENTS IN UPPER PART OF THE RIVER 


part of the whole subject and is therefore included here. ; which it is suggested should be carried out first and in 
lig. 3 shows the improvements which have been deter- | what order the remainder should be done. So as to make 
mined upon and are now being carried out by means of | the scheme more easily understood, we reproduce in 
dredging plant on which some half a million of money | Figs. 5 and 6 the general maps given in the Report, 


has been expended. The improvements as shown in this 
diagram are :— 

(1) From London Bridge to the Tower Bridge the 
channel is to be 450ft. wide and 14ft. deep at low water. 

(2) From the Tower Bridge to the Thames Tunnel the 
channel is to be 500ft. wide and 14ft. deep. 

(3) From the Thames Tunnel to the Greenland Dock 


showing the portions of the river which are affected. The 
| positions of the suggested improvements are indicated by 
| the black markings. 

The Report starts with the docks on the north side of 
the river, and deals first of all with those nearest the 
City. First of all, there is the St. Katharine Dock. This 
it is not proposed to touch, and we need not, there- 
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Fig. 7—SUGGESTED IMPROVEMENTS AT WEST 


the same width is to be maintained, but the depth is to be 
increased to 16ft. 

(4) From the Greenland Dock entrance to the Royal 
eo Dock there is to be a width of 600ft. and a depth 
of 20ft. 

(5) From the Albert Dock to Crayfordness the depth is 
still to remain 600ft., but the depth will be increased to 
30ft.; while 

(6) From Crayfordness to the open sea the channel 
will be maintained at a depth of 30ft., but will be 
increased to 1000ft. wide. 


Swain Se 


INDIA, MILLWALL, AND EAST INDIA DOCKS 


fore, refer further to it. Next come the London Docks. 
These, as will be seen from Fig. 4, consist of the Western 
Dock, approached from the river by the Wapping 
Entrance and the Hermitage Entrance—the latter being 
now disused— and the Eastern Dock and Shadwell Basin, 
the latter being approached by the New Entrance, the 
Old Entrance having now been closed. For the sizes of 
these entrances see Table I. Between Shadwell Basin 
and the Eastern Dock there is a lock 350ft. by 60ft. by 
28ft. over its outer sill, and 21ft. over the inner sill. 
A feature of these docks is what is known as the 


The next in order are the West India Docks. We 
may well quote a passage from the report as showing how 
highly. Mr. Palmer thinks of these docks. “It is impos- 
sible,” he says, “to urge too strongly the value of this 
important group of docks, which, though constructed 
more than a hundred years ago, are capable of 
conversion into modern up-to-date docks with a total! 
quayage of 13,000 lineal feet at a comparatively 
moderate cost. They are near to the City, and the road 
approaches are incomparably better than to any of the 
other docks, and, in my opinion, the West India Docks 
form one of the most valuable assets the Authority 
possesses. It is therefore a matter for the most serious 
consideration whether it is not advisable to take the 
utmost advantage of the geographical position and of the 
adaptability of the existing works to modern require- 


. ments.” 


The group includes—as will be seen in Fig. 7—the 
West India Import Dock, the West India Export Dock, 
and the South-West India Dock. Each of these is practic- 
ally half-a-mile long. The widths are 480ft., 400ft., and 
450ft., and the depths of 26ft., 23ft., and 29ft. respectively. 
The depths can, says the Report, easily be improved 2ft. 
by pumping. The entrances to these docks at the 
present time are the Blackwall and the South Dock 
entrances. The first of these is 480ft. long, by 60ft. wide, 
and 30ft. deep; the second, 480ft. long, 55ft. wide, 
and 29ft. deep. The former opens into the Blackwall 
Basin, which has a depth of 26ft., and the latter into 
what is known as the South Dock Basin, which has a 
depth of 29ft.—all the foregoing depths being below 
Thames high water. There is a junction dock between 
the Blackwall Basin and the South Dock Basin. Access 
is obtained to both the Import and Export docks through 
a passage 60ft. wide and 30ft. deep in each case. 

It is pruposed to rebuild the former passage so as to 
make it 60ft. wide, but to keep the same depth of 30ft., 
and to rearrange the quayage in both the Import and 
South Docks. The latter dock is the deepest of the 
three—29ft. It is in connection with it that the most 
important improvements are contemplated. What these 
are will be seen in Fig. 7. It is proposed to close the 
present South Dock entrance. and to construct a new en- 
trance lock—575ft. long by 80ft. wide and 40ft. deep below 
Thames high water. This would lead into a new basin. 
31ft. deep, formed by the demolition of the existing Junc- 
tion Dock, between the Blackwall Basin and the South 
Dock Basin, thus making one continuous piece of water, 
and to make a new passage into the South Dock. The 
pumping plant which it is proposed to install would 
maintain depths of 28ft., 25ft., and 31ft. respectively in 
the three docks and in the new basin. This would make 
the South Dock, which is now practically disused, 


}into an excellent modern dock —capabie, at all 


events, of accommodating vessels up to 550ft. long 
and of 12,000 tons gross tonnage, or perhaps a little 
more. Were this to be done, it would certainly be a 
vast improvement. Nor is it all that is proposed. There 
is, at present, a dry dock 375ft. long, 64ft. broad and 21ft. 
deep on the blocks. It opens out of the Blackwall Basin, 
and is leased to the London Graving Dock Company for 
a period expiring in 1974, subject, however, to two years’ 
notice at any time. Apparently it is not proposed to 
interfere with this dock, but to construct in addition 
another dry dock 575ft. long, 80ft. wide and 25ft. deep, 
parallel to the proposed entrance lock. Practically no 
change is suggested for the Export Dock, which it is pro- 
posed should for the present at all events be used for 
coasting steamers and barges. A diversion of the 
Millwall extension of the Great Eastern Railway to the 
western from the eastern end of the docks, so as to avoid 
constant blocking of passenger trains, owing to vessels 
entering and leaving the docks, is included in the 
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| plant and that of deepening and diverting a passage, 
known as the Manor Way Passage, for which works a 
sum of £53,029 has already been sanctioned by the 


scheme. The total cost of all these improvements is 
£1,105,000, which would appear to be a comparatively 
small sum having regard to the very considerable 
advantages obtained. Authority. 

The next dock dealt with in the Report is the Millwall | In 1901 the London and India Dock Company obtained 
Dock, which lies directly to the south of the West India | parliamentary powers to construct a new dock to the 
Docks. Here there is a proposal to construct the dock | south of the Albert Dock. Its size as originally projected 
shown in Fig. 7, with a new entrance lock to the east- | was 5000ft. long, with a width varying from 500ft. to 250ft. 
ward 600ft. long by 80ft. wide, and 36ft. deep below | The entrance lock and graving dock were both designed 
Thames high water. The dock itself would be 1400ft.| to accommodate vessels 7O0ft. long. The land was 
long by 550ft. wide, and would have a water area of | gradually acquired for this dock, but it was not con- 
18 acres, a quayage of 2800ft., and a depth of 35ft. The | structed, and now, remarks the Report, “ ten years’ further 
total estimated cost is £747,400. Having regard, however, | experience of the growth in size of vessels shows 
to the fact that the river frontage where the entrance is| that the plan will have to be considerably revised 
to come is leased for a period which does not terminate | in order to provide a margin for the continuance of 
till 1941, it is not considered that the proposal as a whole | this growth in the future.” It is therefore proposed 





commends itself for serious consideration at present.| to make the dock at present available for vessels | 


The lengthening of an existing graving dock to make it up to 800ft. in length, and so to arrange the entrance 
550ft. long at a cost of £12,700 is, however, put forward | and graving dock that these could readily be increased 
as being imperative. It may be added that the entrance | in size should the demand ever arise. The pro- 
lock to the Millwall Dock, which is to the westward of | posed entrance lock—see Fig. 8—is to be 885ft. long, 
the dock, has a length of 450ft., a width of 80ft., and a | 110ft. wide and 48ft. deep below Thames high water. 
depth of 26ft. | With the aid of a caisson the length could be made 
The East India Docks, which may be seen in the right- | 1000ft. The dock itself is to be 4600ft. long and 
hand top corner of Fig. 7, come next. They consist of | 44ft. 6in. deep, and to have a width varying from 700ft. 
the Import Dock with a depth of 26ft.; an Export Dock | to 500ft., a length of usable quayage of 9200 lineal 
with a like depth and a basin with a depth of 32ft. It | feet, and a water area of 65 acres. Mr. Palmer considers 
has two entrances to the river, one 47ft. 6in. wide and the | that the graving dock should at once be built to the full 
other 65ft. wide. It is not proposed to alter these, but it | length of 1000ft., 110ft. wide, and with a depth of 38ft. 
is suggested to enlarge the entrance lock from the basin | on the blocks. A connection between the proposed dock 
to the Import Dock, which at present has a length of | and the Albert Dock at the eastern end would allow 
209ft., a breadth of 47ft. 9in., and a depth of 24ft. 10in., | vessels of 650ft. long to pass from one to the other. 
so that it may have a length of 300ft., a breadth of 31ft.,,| The Report says concerning this proposed work that 
and a depth of 31ft., and, in addition, to dredge and lay | “the necessity for the immediate construction of this 
down pumping plant so that the depth may be maintained dock cannot be too strongly urged, as the present 
at 28ft. The cost of the improvements, including those | position of the Port of London is that, with the excep- 
to the quays and shedding, is estimated at £268,000. | tion of one berth at the Greenland Dock, the existing 
Next in order comes the Royal Victoria Dock—Fig. 8. | accommodation is already fully taken up. It therefore 
The entrance to this is 325ft. long, 80ft. wide, and 28ft. | seems imperative to proceed at once with the provision 


ditionally accepted. Then followed a period of gone 
uncertainty whilst the conditions imposed by the 
Admiralty were considered, and steps taken, including 
the raising of new capital, to meet them. By Janu. 
| ary 28rd, 1910, all the negotiations had been completed, 
and on that day a Union Jack was run up at the head of 
the Thunderer's slip to signify the definite receipt of the 
order. Then preparations for the actual work began, 
| The launching ways had to be increased in breadth, six 
| hundred pitch pine piles being driven for the purpose, and 
a hull model of the vessel, about 10ft. long, had to be 
made, from which to take the plate measurements. On 
April 13th all was ready, and Mrs. Arnold F. Hills laid 
the keel plate. That is nine and a-half months ago, and 
on Wednesday last, February 1st—a fortnight later than 
had been originally intended—the ship was launched. At 
| first only a hundred men were employed on her building, 





| and they worked about 50 tons of material per week into 
| her structure, but ultimately she gave direct employment 
| to 3000 men, and 350 tons of steel per week were built 
into her hull. She weighed, it is estimated from the 
weight-book, 9820 tons as she took the water on Wed. 
| nesday, and the cradle and launching gear weighed 
| 280 tons. Before she was afloat her bows had to trave| 
| a distance of about 500ft. The area of the sliding sur. 
| face was 5100 square feet—incline 1 in 16—and 10 tons o/ 
grease, to say nothing of oil and soft soap, smoothed the 
| way for her. As she began to lift at the stern a pressure, it 
| was estimated, of 2500 tons was brought to bear on the 
| forward cradle. 
| Immediately after the launch the Thunderer was towed 
to the fitting out berth at Dagenham, where preparations 
| had already been made for her reception. Dagenham 
| has possibly a future before it as a manufacturing 
| centre, but at present its chief attraction is the new jetty 
| built by the Thames Ironworks Company to accommo 
| date the new Dreadnought. This jetty, which has been 
| constructed by S. Williams and Sons, of 14in. armoured 
| concrete piles, stretches out 352ft. into the river, where 
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Fig. 8-SUGGESTED IMPROVEMENTS AT THE ROYAL VICTORIA AND ALBERT DOCKS 


deep on the sills below Thames high water, and it is| of a dock to take the larger vessels which will 
stated to be in an unsafe condition. The lock itself has | undoubtedly offer themselves directly the facilities for 
a depth of 25ft. 6in., and is at present used almost | dealing with them are provided.” 

entirely for barge traffic, though it has an area of 66 acres| The estimated cost of the whole work is £2,586,000. 
and a tidal basin of 16 acres. With pumping the depth | 
could be increased to 28ft., and a new entrance is | 
imperative. Having regard to future developments, 
it is proposed that this should be made 7OOft. in | 
length, 100ft. wide, and 42ft. deep below Thames high | 
water. These, of course, would be somewhat excessive | 
for a depth of only 28ft., but it is suggested that in the 
future the whole dock should be reconstructed as shown 
on the plan. The work would include the deepening of the 
whole area to 38ft. 6in., and the construction of a dry dock 
700ft. long, 80ft. wide, and 32ft. deep, together with the 
reconstruction of the quays and the addition of further 
shedding. The estimated total cost is £1,305,000. 

The Royal Albert Dock is really—see Fig. 8—a con- 
tinuation of the Victoria Dock, and between them is a 
passage 60ft. wide and 25ft. 6in. deep. It is impossible 
either to deepen or to widen this passage because of a 
railway tunnel underneath it. In 1880, when it was 
opened, this was probably the finest dock in the world, 
and but for its insufficient depth of water—27ft., and 
the size of its entrances—550ft. long, 80ft. wide, and 36ft, 
deep, and 550ft. long, 80ft. wide, and 30ft. deep respec- 
tively—would continue to hold that position. By the 
addition of pumping plant, however, the depth is to be 
increased to 29ft. 6in. This would be a considerable 
improvement, but it would be greatly enhanced should 
the depth be increased to 34ft., as suggested, and by 
the proposed increase in the size of one of the entrances 
—known as the Upper Entrance—so that this might be 
made 700ft. long, 80ft. wide, and 45ft. deep. The passage 
between the dock proper and its basin is 80ft. wide, 
and at this it will remain. The additional improve- 
ments suggested include the widening of the quays and 
the formation of a dry dock 700ft. long, 80ft. wide, and 
30ft. deep. The estimated cost for the whole work is 
£615,000—this sum not including the cost of the pumping 








H.M.S. THUNDERER. 


Few British ships of recent years have evoked as much 
interest in the country generally as the Thunderer, and none 
on the Thames since the first British ironclad, the Warrior, 
was built by the same company fifty odd yearsago. It is 
not that the vessel is exceptional in herself, for she is but 
one of four almost identical vessels, her three sisters being 
the Orion, which was launched at Portsmouth on 
August 20th, the Monarch, laid down at Elswick in 
April, and the Conqueror, at Beardmore’s yard in the 
same month. The interest lies in the fact that she is 
the largest battleship ever launched on the Thames, and 
that in her reside the hopes of thousands of workers 
that a new period of prosperity is in store for the humble 
district from which she springs. Whether these hopes 
are to be fulfilled or dashed is known only to the Govern- 
ment; it alone can decide whether the extra cost of 
Thames-built ships is more than balanced by the pros- 
perity that is brought to the metropolitan river. For 
ourselves we do not hesitate to urge that the Thames 
should be supported by the Government; for the 
disadvantages under which it labours are due not to any 
fault of its own, not to any lack of enterprise, skill, or 
courage, but to municipal and political events connected 
with the growth of a huge city over which it has but 
little control. 

Early in October, 1909, the Thames Ironworks, Ship- 
building, and Engineering Company, Limited, was invited 
to send tenders to the Admiralty for the construction of 
a super-Dreadnought. A month later the tender was 
| delivered, and on December 17th the Admiralty advised 
the company by telegram that its offer had been con- 








|a@ cross piece like the top of a T 145ft. long and 
| 22ft. wide forms a quay against which the Thunderer 
| will lie. Besides this pier there are buildings for 
machines, stores, &c., and afloat in the river is a 150-ton 
crane, about which so much has been heard. As 
everyone remembers, its superstructure has been made 
| in Germany—by the Deutsche Maschinenfabrik—and its 
| sub-structure or pontoon by the Thames Ironworks Ship- 
building and Engineering Company, Limited. The latter 
is a box of 3in. steel, 96ft. 9in. long, 75ft. 6in. wide, with 
a moulded depth of 13ft. 14in. The bottom is flat for the 
great part, but slopes up slightly fore and aft. This 
pontoon is strengthened by longitudinal and transverse 
girders to take the four stumps which support the crane 
proper, and is further divided by water-tight bulkheads 
into separate compartments for water ballast, boilers, 
pumps, &c. The amount of water in the ballast tanks is 
regulated by the load and outreach of the crane ; 100 tons 
of water are required when an 150-ton lift at 
55 deg. 30 min. angle of jib has to be taken. 

On the pontoon, at a height of about 36ft. above the deck, 
rises a table or platform supported on stiff steel legs, and 
at the forward end of this table is hinged the jib, 151ft. 
long. It is a pyramidal structure of steel, the base 
measuring 36ft. by 26ft. Its trunnions are at the forward 
edge of this base, whilst from the after edge connecting- 
rods descend to crossheads running in guides in the after 
legs of the table. By means of great screws operated by 
a vertical engine of 110 horse-power these screws move 
the crossheads up and down and derrick the jib. At its 
lowest point the jib makes an angle of 28deg. 30 min. 
with the deck, and at its highest 85 deg. 80 min., or nearly 
vertical. Two sets of 75-ton three-sheave blocks and a 
light hook for weights up to six tons are provided. The 
maximum outreach for the full working load of 150 tons 
is 45ft. 3in. from the pontoon with the latter level, and 
5ft. 6in. more if the latter is inclined 5 deg. The ropes 
are of steel wéund on two drums in the engine-house on 
the after part of the deck, which can be driven indepen- 
dently or together by an 110 horse-power engine similar 











Fes. 3, 1911 THE ENGINEER Lae: 








H.M.S. THUNDERER 
THE THAMES IRONWORKS, SHIPBUILDING AND ENGINEERING COMPANY, LIMITED, CANNING TOWN, BUILDERS AND ENGINEERS 


( For description see page 112) 














venesl 




















114 


THE ENGINEER 





Fes. 3, 1911 








to that used for derricking. The light load hook can 
travel the full length of the jib, allowing six ton loads to 
be lifted at 103ft. 4in. from the pontoon. 

Of the Thunderer herself it is impossible to say much, 
as she has been built under the usual veil of secrecy. 
She will displace about 23,500 tons and will mount ten 
13.5 guns—the famous 12in. A—in five barbettes, all on 
the centre line, twenty 4in. pieces, and three 2lin. torpedo 
tubes. The two penultimate barbettes fore and aft will 
fire over the pair in front and aft of them respectively. 
She will have one lofty tripod mast and two funnels of 
more than ordinary height. Her speed is to be at least 
21 knots, and she will be driven by Parsons turbines con- 
structed by her builders at their Greenwich works, which 
will develop 31,000 horse-power on four shafts at full 
speed. The boilers will be of the Babcock and Wilcox 
type. 

The vessel was successfully launched by Mrs. Randall 
Davidson in the presence of a huge concourse of spec- 
tators. She is the thirtieth warship built by the Thames 
Tronworks ; let us hope that the thirty-first may soon 
fill the berth she has left empty. , 








AMERICAN NAVAL ORDNANCE. 


THE annual report of the various Bureau chiefs of the 
United States Navy Department have gone less into 
detail this year than usual, and the report of Rear- 
Admiral N. E. Mason, Chief of the Bureau of Ordnance, 
is no exception ; in fact, he awakens our curiosity only to 
tellus that the information is withheld for purposes of 
public policy. However, the report of the Bureau of 
Ordnance is not without its measure of interest, even 
though there is much untold which would give a far better 
idea of the advances that have been made during the 
past official year. 

Admiral Mason shows us how rapidly the gun has 
developed in the main batteries of the battleship, by 
reminding us that the Connecticut, when equipped a few 
years ago, carried 12in. guns of 45 calibres—the peer of 
any weapon then afloat. Since then the 50-calibre 12in. 
gun has come into the service as one more step toward 
the advance which is to be represented in the main arma- 
ments of the latest of the fighting ships of the American 
fieet. The report refers to the 14in. gan—an experimental 
design—which was prepared in anticipation of further 
demands. This gun was completed and tested with 
gratifying success, and the velccity and energy obtained 
were secured with very moderate powder pressures. 
This gun had scarcely been built and tested before naval 
policy demanded a weapon of this sort, and the Bureau, 
not unnaturally, felicitates itself upon the foresight 
which enabled it to assure a proper weapon without any 
delay. 

For those fond of details, the following data from the 
report may be of interest :— 

The batteries for the Florida and Utah are completed and partly 
installed. The 12in. guns are of 45 calibres and have been assigned 
a muzzle velocity of 2850 foot-seconds. The Sin. guns will havea 
muzzle velocity of 3150 foot-seconds, with a 401b. projectile 

The batteries for the Arkansas and Wyoming are under con- 
struction. The 12in. guns are of 50-calibre, and have been assigned 
a muzzle velocity of 2900 foot-seconds. The Ain. guns will have 
the same velocity as those of the Florida and Utah. 

The batteries for the new battleships Nos. 34 and 35, recently 
authorised, will consist of ten 14in. 45-calibre guns and twenty-one 
5in. guns. Comparative firings between the l4in 45-calibre and 
the 12in. 50-calibre at Indian Head indicate that the accuracy of 
the l4in. is somewhat greater than that of the 12in. The 5Bin. 
guns to be installed on these ships will be similar to those in the 
Arkansas and Wyoming, but with more efficient breech mechanism. 

New types of breech mechanism are being developed for the 
14in. gun and the 5in. cartridge case gun. A carrier type of breech 
mechanism has been developed for the 8in guns and is soon to be 
tested. The excentric plug type of breech mechanism will 
probably be installed in cartridge case guns to be built in the 
future. 

The subject of erosion is being investigated, and considerable 
additional data has been secured during the year. 

The subject of heat cracks is receiving attention, and to limit 
the possibly injurious effects of these, a liner has been adopted for 
the 12in. 50-calibre guns, as a feature of the original construction 
of the guns. 

The turret mountings of the battleships have naturally 
received a great deal of serious consideration in view of 
some past criticisms and accidents. The report has this 
to say upon this important question :— 

The preliminary design of a turret mount for guns of larger 
calibre than those being supplied the vessels then under construc- 
tion was completed by the Bureau in November. 1908. This 
design was considerably modified after it was finally decided to 
furnish the battleships whose construction was recommended in 
the building programme for the year with larger calibre turret 
guns than heretofore. The original design was not essentially 
different from the actual mounts of the period, the principal 
modifications being in the deck lugs and pointer’ssights. Formerly 
the deck lugs were single castings ; the new type deck lugs will be 
divided. This arrangement permits the employment of a type 
pointer’s sight without hoods. The new sight will, it is believed, 
be greatly more efficient than any hitherto furnished. 

It was originally intended to fit the Wyoming and Arkansas 
turrets with two-stage ammunition hoists, adapted to a variable 
loading position at the guns, of the same type as those fitted to 
the turrets of the Florida and Utah. Later, in view of the very 
great success with manual ammunition handling and loading 
arrangements of the 12in. turrets of the Louisiana and Vermont, it 
was decided to adopt somewhat similar ammunition handling and 
loading arrangements for the turrets of the Wyoming and 
Arkansas. Accordingly, these turrets will have a hand powder 
supply all the way from the magazines to the guns. A consider- 
able number of shel!s will be stowed in the gun chambers and 
immediately underneath them in the upper handling room, and 
the remainder of the allowance in the regular shell rooms. The 
supply of shells in the gun chambers may be replenished by either 
hand or power appliances, or by both. The gun chambers will be 
effectually sealed from the handling rooms at all times. It is con- 
templated that shells will ordinarily be seated in the guns by hand 
rammers, but power rammers will be provided. 


Work has steadily progressed upon the ordnance reno- 
vation of the eleven battleships out of commission, and 
these ships when finished should be able to render a good 
account of themselves if occasion should require. These 
ships are of the Indiana, the Kearsarge, the Alabama, and 
the Maine classes, 








The report informs us that no changes of importance 
have been made in the navy’s smokeless powders during 
the past year. The aim of the powder factory and of the 
special board on powder has been directed mainly toward 
the improvement in quality of the present product. This 
has been done by narrowing the tolerances hitherto 
allowed in the various stages of manufacture where some 
irregularities still exist. The desire has been, first, to 
ensure the chemical stability of the powders for as long a 
period as possible, and, secondly, to secure a degree of 
uniformity which will ensure what may be termed the 
“ballistic stability” of the propellant—that is to say, to 
maintain permanence of velocities and pressures through- 
out prolonged periods and under varying conditions of 
temperature, moisture, &c. The new “ stabiliser ’—re- 
ferred to in the Bureau's report of last year—has given 
such satisfactory results in this direction, that it has now 
become a permanent factor in the navy’s powder formula. 

In the administration of the Naval Powder Factory, 
there has been a steady improvement in the facili- 
ties for a rapid output—a fact of vital importance 
in time of need. Apart from this, the reserve supply 
of powder has been augmented, and the Bureau 
view the outlook with satisfaction. Probably no part of 
the Naval Powder Factory has occasioned more satisfac- 
tion than the re-working plant, by which old powders 
which a few years ago would have been deemed useless, 
are now broken down and re-worked, the “ stabiliser” 
being added in the process, and perfectly good powder 
turned out therefrom at a cost of less than 35 per cent. 
of the outlay involved in making wholly new powders. 
During the past year the Naval Powder Factory turned 
out a total of 1,660,686 ]b. of smokeless powder, and 
831,542 lb. of this were re-worked powder. This makes it 
possible to withdraw all inferior powders promptly from 
service and to re-work them intoa satisfactory propellant 
without waiting for definite and perhaps hazardous 
evidence that they are tending toward conditions of 
actual instability. 

Cooling systems for magazines are being installedin new 
ships, with a view to prolonging the life of the powder 
and keeping the ballistics uniform, and similar systems 
will be installed in the older ships as rapidly as possible. 
The bad effects of unfavourable conditions of heat and 
moisture upon the stability of powder have engaged the 
attention of the Bureau, and special efforts are being 
made to counteract these effects by care in the manu- 
facture of containers and in the design and care of 
magazines. 

The armour-piercing projectile problem has vexed the 
Bureau during the past few years, but the present report 
announces that the situation has materially improved 
within the past twelvemonth, and this without any 
recession on the part of the Bureau from its insistence 
upon its recognised extremely high standard. 

A form of projectile has been adopted which gives con- 
siderably greater range than heretofore for a given initial 
impulse, together with a marked increase in striking 











velocity and penetration, especially at long ranges. The 
report remarks :—‘It must be remembered, however, | 
that the manufacture of armour-piercing projectiles of | 
large calibre and of the quality demanded by the | 
Bureau's specifications is necessarily slow, and the lack | 
of an adequate supply of perfectly satisfactory projectiles 
continues to be a matter of serious concern.” 
On the subject of armour Admiral Mason says:— 


The advance in armour has not been entirely satisfactory so far 
as thick plates are concerned. New methods which have been 
introdneed by some of the manufacturers, while giving promise of | 
ultimate improvement, have failed to lend themselves to certain of 
the processes necessary for the installetion of the armour on ship- 
board. In the meantime, the older processes are, to some extent, 
being left behind by the improvements in projectiles. It is not 
entirely clear at present in what direction the next step will lead, 
but the bureau has no thought of making any concession which 
will result in lowering its standard. 

So far as thin plates are concerned, there has been very marked 
improvement, and as this improvement, which seemed at one time 
likely to stop at plates about 2in. thick, has gradually been 
extended to 4in., and in some experimental plates even higher than 
this, it is possible that the problems which have been referred to 
as existing with thick plates will find their solution in the further 
extension of the alloys and the treatment which have given such 
satisfactory results with thin plates. 


To those interested in the prices for armour plate, the 
following details may be instructive :— 
Contracts were awarded during the year for 12,984 tons of armour 


| in time of peace. : 
| the Bureau than that of watching constantly the various lots of 





plate and appurtenances for battleships 32 and 33, Wyoming and 
Arkansas, the armour having been allotted in practically equal pro- | 
portions to the Carnegie Steel Company, the Bethlehem Steel | 
Company, and the Midvale Steel Company. | 

The price paid for class A armour, which comprised 90 per cent. 
of the total, was 420 dols. per ton. 

The prices paid for the other classes are as follows :—Class B, 
415 dols.; class C, 460 dols.: class D (hollow forgings), 587 dols : 
class E (bolts and nuts), 508 dols. As in previous contracts, the 
Government is exempt from any claims for royalties, &c. 

Class C armour, which consists of thin plates, such as turret 
and conning tower tops, is made of special-treatment steel, which 
is much more efficient than anything heretofore used for this 
purpose. 

The total amount of armour delivered during the year was 
10,791 tons, and there remained to be delivered on July 1st about 
10,000 tons, of which 431 tons belong to the contract of June 14th, 
1909, and the remainder to the contract of September 10th, 13th, 
and 27th, 1909. 

Marked advance has been made in gun-pointer training 
devices consisting of subcaliber attachment and improved 
dotters. On many ships the Morris tube, with its 
accompanying dangers of accidents to the personnel, 
has been replaced by improved dotters, and it is intended 
that eventually Morris tubes shall be completely 
eliminated. 

The torpedo situation has steadily improved through- 
out the year. Deliveries of torpedoes on existing con- 
tracts are being made as rapidly as the conditions of 
manufacture will permit. During the year all the battle- 
ships, armoured cruisers, and scout cruisers of the 


Atlantic fleet have been supplied with 75 per cent. of 
their full allowance ot torpedoes of recent design. 

An appropriation was provided by Congress during the 
last year for purchasing the necessary land and for the 





initial improvements for a torpedo repair station on the 
Pacific coast. Plans have been prepared for this station, 
and the necessary steps taken to acquire land, on which 
work will be begun at the earliest opportunity after 
transfer of titles to the Government. 

As the sea-going ordnance officer knows all too well, 
the questions of range-finding and fire control have 
given endless anxiety and trouble. The report of the 
Bureau of Ordnance has this to say upon these 
problems :— 

The most important improvement in connection with fire con 
trol is the development of a new range finder having many 
points of marked superiority to any other instrument of the kind 
with which the bureau is familiar. It seems evident that a per- 
fectly satisfactory solution of the problems of fire control must 
depend initially upon the development of a range finder 
approaching as closely as possible to the ideal, the determination 
of range by such an instrument to be associated with similar 
ideal conditions of uniformity in the performance of powder ; an: 
while these ideal conditions are doubtless still far from attain 
ment, it is believed that the past year has seen a marked advance 
toward them along both of the lines here referred to. 

The recent test of high explosives against the United 
States Monitor Puritan is a part of the preceding pro 
gramme laid out by the special board on naval ordnance. 
The details of this test have not been given to the public 
except so far as outward indications were observed 
immediately after the firing. It has become apparent, 
however, that the damage done was more radical than 
the Press has indicated. This test has revived again the 
discussions awakened nine years ago by the performances 
of the Gathmann I8in. torpedo gun in competition with 
the army 12in. rifle firing a shell loaded with explosive 
“DPD.” In the minds of many competent ordnance: 
engineers, the performances of the Gathmann shell were 
considered as distinctly significant of the line of probable 
development in view of both the measure of damage then 
done and the manifest safety with which the projectiles 
were fired from the gun. The material increase in speed 
of the heavy fighting ship and the longer ‘fighting 
ranges, have added greatly to the problem of success- 
ful attack with armour-piercing projectiles, by decreas 
ing relatively the visual magnitude of the target 
while augmenting the difficulties of hitting the enemy in 
any specific localities. The development of the l4in. 
gun, with its much bigger bursting charge, is a frank 
admission of the trend of evolution, but this is not neces- 
sarily a solution unless the projectile be made to detonate 
upon impact with armour of varying thicknesses. The 
great destruction wrought by Japanese gun fire was not 
so much due to penetration as it was to the explosive 
sensitiveness of the Shimose charge. Why, then, may 
we not expect logically a revival of interest in weapons 
and shell of the Gathmann type ? 

As is fully recognised by the sea-going officer, the 
modern fighting fleet can maintain its maximum of 
efficiency only by having a proper accompaniment of 
auxiliaries, and Rear-Admiral Mason once more empha- 
sises the need of ammunition ships in the following 
manner :— 

The Bureau is constrained to urge upon the department once 
more the importance of providing one or more properly eqnipped 
ships for the transportation of ammunition. The importance of such 
ships in case of war is probably fully recognised, but quite apart 
from this paramount consideration is the urgent demand for at 
least one such ship for dealing with ammunition, especially powder, 
There is no more important duty devolving upon 


powder carried by ships in service and withdrawing these as soon 
as any suspicion is thrown upon their stability. Yet the Bureau is 
constantly hampered in this work by the lack of a ship available at 
short notice and properly equipped for receiving and transporting 
such powders with the special precautions which are appropriate 
to the situation, and replacing them by newer powders so promptly 
that the military efficiency of the ship will not becompromised. The 
makeshift arrangement at present in use, under which the Bureau 
is reduced to the necessity of delaying such changes until a collier 
ora supply ship can be spared from other duty, and then of utilising 
any space on board which may be available, is not only inconve- 
nient but extremely dangerous. This point is illustrated by a 
recent incident in which the Culgoa, an old merchant vessel trans- 


| formed into a supply ship, was transporting something like 


100,000 lb. of smokeless powder ina compartment which contained 
also a large quantity of gasoline, when a quantity of the powder in a 
lighter alongside took fire and burned with the rapidity and the 
intense heat which are the characteristic of smokeless powder. 
The Culgoa was saved from taking fire by the narrowest possible 
margin, but it is not difficult to imagine what the result would 
have been had the fire spread, as there was every reason to sup- 
pose that it would spread, to the powder and gasoline stowed 
together in one compartment of the ship. 

It is earnestly recommended that Congress be urged to include 
in the next appropriation bill a provision for one ammunition ship 
for use on this coast. 





COMPOUNDS AND SIMPLES IN FRANCE. 


THE locomotive superintendent of the Paris, Lyons and 
Mediterranean Ra'lway, M. Chabal, has been conducting 
competitive experiments between a four-cylinder compound 
engine and a four-cylinder non-compound superheater 
engine, and as a result of the tests he has ordered thirty of 
the simple four-cylinder superheater engines. The simple 
superheater engine has given an economy of 16.53 per cent. 
in coal and 18.82 in water over the compound. The boiler 
pressure is only 1701b. per square inch, as against 228 Ib. for 
the compound. The compound engines on the P.L.M. 
differ in certain important features from those in use on the 
other French lines. We are indebted to M. Chabal for the 
above information. 





Roya InstrruTion.—On Thursday next, February 9th, at three 
o’clock, Dr. P. Chalmers Mitchell begins a course of three lectures, 
at the Royal Institution, on ‘‘ Problems of Animals in Captivity, 
and on Saturday, February 11th, Dr. Thomas G. Jackson, R.A., 
delivers the first of three lectures on ‘Architecture: The 
Byzantine and Romanesque Period.” The Friday evening dis- 
course on February 10th will be delivered by Sir Sidney Colvin on 
‘* Robert Louis Stevenson”; on February 17th, by Professor Henry 
E. Armstrong on ‘‘The Stimulation of Digestive Activity ;” and 
on February 24th, by Professor Jean Perrin on ‘‘ Mouvement 
Brownien et Realité Moleculaire ” (in French), 
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RAILWAY MATTERS. 


Notice has been given that the Light Railway Com- 
missioners have submitted to the Board of Trade for confirmation 
an order made by them authorising the construction of a funicular 
railway on the Malvern Hills. 

Tue use of plate iron sleepers on cement concrete 
and stone paving at crossings over busy roads in the town of 
Madras has, it is believed, proved a success, The South Indian 
Railway is, therefore, adopting it at the Guindy Station level 
crossing where there is heavy traffic. 

Ar Lancaster a committee has been appointed to 


inyjuire into the cost of adding top-deck covers to the trams, and 
will visit towns where they are in use. During December the 
number of passengers carried was 101,268, against 104,637 last 
year, the receipts being £383, against £369. 

AccorpDING to a contemporary, “a leading electrical 
company” is making a survey of the East London Railway, with 
the consent of the Joint Committee, with a view to reporting as 
to the cost of electrification, &c. The question of direct-current 
or alternating working crops up, as both the District and Brighton 
companies are among the lessees. 


Tue United Electric Tramway Company, of Monte- 
video, which was formed and registered as a British company in 
1904, now operates 82 miles of lines in Montevideo, with 195 
motor passenger cars and 68 trailers, The system adopted is the 
overhead single trolley, and by the terms of the franchise at least 
two-thirds of the employés must be citizens of the country. 


(HE projected high-speed electric railway between 
Rixdorf and Gesundbrunnen, Berlin, is a stage nearer realisation, 
the Berlin Verkehrsdeputation (Traffic Committee) having just 
approved the draft agreement between the city of Berlin and the 
contractors, the promoters of the line. Another underground 
railway project now under consideration is the linking up of the 
Gorlitz and Lebrter terminal stations. 


Tue Court of Inquiry into the recent accident at 
Gaika’s Loop, Cape Colony, has found that the driver of the train 
possibly unwittingly approached the curve at a faster rate than 
care warranted, after which he probably applied the brakes, 
causing the train to overturn. The Court points out, however, 
that drivers are not instructed as to what is a safe speed limit on 
curves having a radius of more than seven chains. 

Ir is reported that the Brighton Town Council has 
resolved to oppose the Bill that is being promoted by the Brighton 
and Hove Omnibus Company to obtain powers to run trackless- 
trolley cars between Worthing and Brighton. The council is 
determined to oppose a scheme for tramways over the same route. 
It is not felt that expenditure on such tramway extension, even if 
it were undertaken by the municipality, would be justified, 

AccorpinG to the Electrical Review, electrical working 
on the Mont Cenis line, as also upon the Giovi line, will shortly be 
undertaken. The current will be drawn for the former from the 
Chiomonte generating station belonging to the city of Turin, and 
for the latter from the Government station near Genoa. The 
Dinamo Company will supply the current for the working of the 
Varesini railways, when the steam power station at Tarnavento 
will cease operations. The electrification of the 90 kilom. track 
from Naples to Avellino, as well as that of various South Italian 
local lines, will follow in due course, 


Tue Canadian Pacific Railway subway at the head of 
the St. Lawrence. Boulevard, Montreal, is now practically com- 
pleted. It is 900ft. long, and at its deepest point dips 15ft. below 
the level of the street, it is 60ft. wide and in the excavation work, 
20,000 cubic yards of earth and 7000 cubic yards of stone were 
removed. On either side are 174ft. sidewalks, leaving space in the 
middle for two car tracks and two traffic roadways. Altogether, 
in the walls and balustrade about 3000 cubic yards of concrete were 
used. The bridge over the subway is built of steel, and has an 
entirely fireproof roadway. It is 65ft. wide and 155ft. long and 
carries four tracks. 


Tue Norwegian State Railways Department has sub- 
mitted to the legislative authorities a proposal to replace the 
existing rails weighing 50 lb. per yard by rails weighing 70 lb. per 
yard whenever any permanent way renewals are in contemplation, 
and also in the case of any new constructional work. Having 
regard to the circumstance that the Dovre line will be ready for 
working in 1915, and that this line will be connected 
with the State system +4 Hamar-Otta, the authorities 
propose between 1911 and 1915 to replace the rails on the Otta 
railway (comprising a length of 107 miles) by rails weighing 70 lb. 
per yard. This work is estimated to cost about £61,000. 


Ir appears from a note in the Electrical Review that 
the Victorian Railways Commissioners have been at considerable 
pains to procure efficient mechanics for the purpose of fitting 
electric track-locking gear, which is being — as rapidly as 
possible to the Melbourne suburban railways, but the supply has 
proved so small that it has been found necessary to engage six 
expert workmen in England. The apparatus provides automatic 
electrical communication between the rails, the signals and the 
levers in the boxes. Several additional sections of the lines have of 
late been supplied with the Sykes signalling apparatus, and 
these installations will be pushed on. In order to avoid the fre- 
quent delays entailed by the division of work between the 
electrical and mechanical branches of the department, the whole 
of the signalling work will in future be carried ont by Mr. F. 
M. Caleutt, engineer of signals and interlocking. 


An interesting and little-known railway, states the 
Railway Gazette, is the French line in Somaliland, the concession 
for the construction and working of which was granted in 1897. 
This line is now practically completed, after many delays. It runs 





and Adis Abeba, the present terminus. The line is of metre gauge, 
with Vignoles rails, 32ft. long, 44 lb. per yard for the first section, 
with somewhat heavier type for the other portion. The minimum 
curve is 328ft., and the buildings are steel framed with brick 
filling, roofed with tiles or reinforced concrete. There is a gradual 
gradient, the line rising at 40 miles toa height of 1250ft., and at 
80 miles a height is ubtained of 2785ft. Fifty-six miles from the 
commencement Abyssinia is entered, and at 192 miles the line 
reaches an elevation of 3920ft., rising until the terminus, at 7733ft. 
above sea level. The gradients are gradual, however, and bridges 
few, and there are no tunnels. There are ten Swiss locomotives, 
weighing 26 tons apiece, and capable of hauling an 85-ton train 
18 miles an hour. 

Ir is reported in the Times that two installations of 
railless traction have recently been provided in Bremen to con- 
nect the outlying districts with the ordinary tramway service in 
the city. The cars are similar to motor omnibuses in size, but 
they are much lighter, and also possess advantages in being 
quieter while running and in not emitting any odour due to 
exhaust gases. The cost of construction is said to have been 
about one-fourth of that of ordinary tramways. The electric con- 
ductors, one for the positive and one for the negative, are placed 
about 8in. apart, one above the other. The trolley consists of two 
rollers, which travel on the upper wire, and two hoops which are 
pressed against the lower one. In order to allow the car to 
deviate from a straight line and to pass other vehicles, the wires 
connecting the car with the trolley are automatically uncoiled from 
a drum placed inside the car. This drum also takes up the spare 
wire immediately it becomes slack. For small deviations, up to 
6ft., a patent pe On loop is provided. When one car meets another 
the conductors of the cars exchange trolleys. 
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NOTES AND MEMORANDA. 


AccorpINnG to the American Machinist, it has been 
estimated that there is lost annually more than a million and 
a-half barrels of oil by the burning of oil wells. 


Panama Canal excavation during the month of December 
totalled 2,946,404 cubic yards, a daily average of 115,323 cubic 
yards for each of the 26 working days. During the month 150,176 
cubic yards of concrete was laid, and 520,601 cubic yards of fill 
placed. The rainfall for the month was 14.43in. 


THE annual —— of mercury has risen to 3525 
tons. The United States produce 1043 tons ; Spain, with Almada, 
furnishing 834 tons ; Austria, with Istria, 570 tons; Italy, Monte- 
Amiata, 370 tons ; Russia, Nikitofka, 318 tons ; Mexico, 190 tons; 
other countries, including Japan and China, furnish the remainder, 
about 200 tons. 


GoLb, iron, copper, sulphur, coal, chrome, &c., are 
known to exist in different parts of the Turkish province of 
Hodeidah, which, in the opinion of the British Sone there, wil] 
be thrown open to foreign exploitation in the near future, espe- 
cially after the proposed railway is completed. This may, in 
time, provide an opening for British enterprise. 


THE concrete telegraph poles used by the Pennsylvania 
Railway along the new line across the Hackensack Meadows, 
approaching the Hudson River tunnels, were finished by rubbing 
with a brick made from a1: 2 mixture of cement and sand. The 
ground particles were allowed to remain on the surface. This 
finish, according to the Knyincering Record, does not scale off. 


Tue artificial light required in concrete buildings is 
considerably less than needed in buildings of slow-burning mill 
construction, according to the experience of Mr. Leonard 
Wason, of Boston. This is due to better reflection in the con- 
crete buildings from the white walls, ceilings, and columns. The 
better natural lighting in concrete buildings due to reflection and 
the large window areas has been frequently commented upon. 


Accorp1nG to the Engineering Record street pavements 
in Philadelphia had a total mileage of 1365-41 up to December 31st, 
1909, the date of the last annual report of Mr. George R. Stearns, 
director of the Department of Public Works of that city. This 
total is made up of the following classes of pavement :—Sheet 
asphalt, 448°86 miles; asphalt block, 15°76 miles ; granite block, 
392°72 miles; cobble or rubble, 27:0 miles; vitrified brick, 
165°91 miles ; granolithic, 12°77 miles ; slag block, 5°82 miles ; 
macadam, 295.03 miles ; wood block, 1°54 miles. The total area 
covered by these pavements was 19,845,596 square yards. In 
1909 33.44 miles of pavement were laid. 


AccorpInc to a consular report a new process of 
galvanising, claimed tobe most practical and scientific, has been 
invented by a Zurich chemical engineer. The method consists in 
distributing pulverised and melted metal over the surface of any 
article by means of a special apparatus, which ejects the solution 
with such force that the minute particles of the reduced metal 
adhere in the form of a solid coating that possesses a remarkable 
homogeneity and appearance. The process may be applied not 
only to metals of various kinds, but also to plaster, glass, cellu- 
loid, wood, or paper. The metallic composition may be of tin, 
lead, copper, or aluminium, and even gold and silver may be 
utilised for certain purposes. 


Havine to sink a number of reinforced concrete piers 
of 4ft. diameter, with the base diameter of 6ft. 6in., an American 
contracting firm has effected considerable economy by employing 
steel cylinders, which were driven by a special pile-driver and 
utilised as cofferdams, wherein timber moulds were set up for the 
concrete work. Afterhaving fulfilled this purpose in the construction 
of one reinforced concrete pier, each cylinder was drawn up and 
driven in another place for similar use. The steel cylinders were 
50ft. long by 7ft. 7in. in diameter, and weighed 17 tonseach. The 
monkey on the pile-driver weighed 5000 1b., and the force of the 
blow delivered was distributed over the cylinder head by a timber 
dolly of massive construction. The pull necessary for withdrawal 
of the cylinder was approximately 50 tons. 


Concrete piles are being used in the Government wharf 
at Prince Rypert, B.C. Each pile is l16in. square. The centre is 
perforated by a steel pipe which runs right through. This is for 
exfracting all the matter between the bottom of the pile and the 
solid rock. Round the tube are placed four reinforcement girders 
which play the part of grapplers. To render them immovable 
they are circled i stays at intervals of 5ft. Outside these steel 
ribs is placed a closely latticed network of wire to give the con- 
crete a groundwork. A huge derrick is in readiness, to place the 
piles in position, a task that will entail a considerable amount of 
power, as the average weight of the piles is about 164 tons. The 
main piles will be supplemented on either side with other piles 
placed at a tangent, thus forming a support. 


Tue latest report upon trade unions in France shows 
that between January Ist, 1909, and the corresponding date in 
1910 the number of unions in that country declined from 5354 to 
5260, while the aggregate membership increased from 944,761 to 
977,350. By far the largest group of organised workpeople is 
that of transport, warehousing, &c., a group largely made up of 
railwaymen. Next in order of numerical importance in 1910 
come the building, mining (95,000 men), metal (94,000 men), tex- 
tile, and agricultural groups. In many of the large towns the 
whole of the trade unions have their common headquarters at an 
institution known as the Bourse du Travail, or Labour Exchange. 
At the beginning of 191U 2506 trade unions, with an aggregate mem- 
bership of 520,662, were affiliated to 145 institutions of this kind in 
France. 


Tue tooling of concrete surfaces was discussed by a 


from Jibutil, on the Gulf of Aden, to the White Nile, via Harar | 2umber of members at the convention of the National Association 


of Cement Users, and their experience indicated that.a hammer 
with 2 to 16 star points gives generally more satisfactory results 
than a bush hammer. These hammers are made with different 
numbers of points. One of the speakers had used with satisfaction 
a 2in. square head with 16 points for merely removing the surface 
film of cement and the board marks without especially exposin; 

the aggregate. This tool, pneumatically operated, is rapid, an 

common labour when once instructed will cover a larger area with 
it and do the work as well as skilled labour. While the bush 
hammer gives a fine finish it clogs readily and bas a small output. 
The star-pointed hammer is easily sharpened by merely drawing 
the temper and using a file on the face to give the desired finish. 


A note in the Electrical Review refers to a patent 
relating to a process for preparing wood separators for use in 
accumulators. The boards are first subjected to the action of 
steam under pressure at a temperature of 120deg. Cent. for a 
period of fifteen minutes. The steam drives out the air and other 
vases and extracts capable of fermentation, as well as soluble 
distillates, such as acetic acid. Next, in order to remove the 
vasculose which coats the cell walls, it is oxidised by the action of 
ozone or water charged with oxygen; for this purpose the 
separators, saturated with water, are exposed to a current of 
ozonised air, or are immersed in water impregnated with oxygen. 
After three hours of this treatment the boards are exposed to the 
air, when resinous acids are formed, and after four hours they are 
again steamed for ten minutes at 110deg. Cent. Subsequent 
washing with cold ammoniacal water dissolves the resinous acids. 
Finally, the separators are rinsed with water and dried by com- 
pressed air. They are perforated with very fine holes (36 to the 
~ cm.); glass wool is interposed between each separator and the 
adjacent positive plate. 





MISCELLANEA. 


AccorpinG to reports from Washington electric loco- 
motives will be used for towing ships through the Panama Canal 
locks. The locomotives will be gear-connected to the track by a 
middle rail cut into the form of a rack in order to obtain the 
requisite tractive effort. 

Durine the recent trials of the armoured cruiser Good 
Hope a new system for getting rid of the clinker, ash, and refuse 
from the boiler fires was tested. It is a hydro-pneumatic system, 
and expels the ash by combined air and water pressure after it has 
been crushed in a small machine. 


Tue two largest reinforced concrete oil reservoirs in the 
world are now nearing completion at San Luis Obispo, Cal. 
Each of the reservoirs is 601ft. inside diameter and 20ft. 44in. 
high above grade. When filled, each of the two huge tanks will 
hold more than 1,000,000 barrels of oil. 


Sreps are to be taken towards the establishment of a 
range of wireless telegraph stations in the Far East, on the Arctic 
coast, White Sea, Lake Ladoga, Baltic Sea, Sea of Azov, Black Sea, 
and Caspian Sea. Arrangements are to be made for the erection of 
the following five stations during 1911 :—Two in the Far East, and 
one each at Reval, Taganrog, and Novorossisk. 


AccorD1nG to the Ironmonger, a tin mine is to be set 
to work in the province of La Rioja, Argentina, employing 75 
people. No tin has yet been exported from Argentina, lack of 
railway transport being a drawback. The cost of forwarding a ton 
of ore from the mine to the seaboard is approximately £5, calcu- 
lated on the completion of the railway to Cerro Negro. 


AccorDING to the Mining Journal, over 1000 million 
units were utilised in German mines during 1%09, 700,000, 000 units 
being used in the coal mines of Westphalia and Upper Silesia. 
It is also stated that in some collieries where the electricity is 
generated from waste heat, and where from 5 to 10 million units are 
consumed per annum, the cost per unit, including interest and 
depreciation, amounts to from 4d. to 3d. 


THE completion of the Quebec Bridge will, it is stated, 
be further deferred, and it is -not now expected to be finished 
before 1916. There has been a deadlock among the experts 
responsible for the construction, and the Government have been 
forced to appoint two additional engineering experts to settle the 
matter. The bridge, which is to be one of the finest in Canada 
when completed, has already cost £1,520,000. 


SpeakING before the Institution of Engineers and Ship- 
builders, Glasgow, on the application of electricity to crane work, 
Mr. Quintin Henderson predicted a great future for the electric 
crane, with its economy of power, greater celerity and adapta- 
bility. He made some important suggestions as to design and 
construction, and as regards control was strongly in favour of 
liquid as against the tramway type of controller. 


Ture Madras Government has, it is understood, sanc- 
tioned a scheme, the estimated cost of which is close on £33,335, 
for providing an adequate water supply to the town of Vizianagram 
in the Vizagapatam district. The scheme provides for an ultimate 
supply of 750.000 gallons per diem, at the rate of 15 gallons, for a 
population of 50,000. This provision will probably be found to be 
more than ample for many years to come, because the estimated 
population in 1911 is less than 42,000. 


Puans for the reconstruction of a part of the north quay 
wall at Ayr Harbour, at an estimated cost of £12,500, have been 
passed by Ayr Dean of Guild Court, and the contract will be let 
immediately. The portion to be reconstructed runs seaward, from 
York-street to the part rebuilt some years ago, and is about 360ft. 
in length by 45ft. in depth. The existing line of wall curves 
towards the river, but that of the new one, which is to be con- 
structed of rubble concrete, will be straight, thereby enabling a 
strip of ground averaging about 20ft. wide to be added to the 
quayage of the harbour. The engineers are Messrs. Crouch, 
Hogg and Easton, Blythswood-square, Glasgow. 


Aw American firm is distributing photographs showing 
two electric motors taken from the ruins of the Los Angeles Times 
building. After the explosion and fire which recently destroyed 
this building, these motors were removed from the basement where 
they were lying in 5ft. of water. The presses to which they were 
attached were completely destroyed and had no value except as 
scrap iron. The motors, however, were not badly damaged, 
although electrical apparatus is generally considered to be less 
rugged than some other classes of machinery. They were practi- 
cally the only articles of value saved from the ruins. The larger 
motor is 60 horse-power and the smaller is 10 horse-power. They 
are now being re-wound. 

Tue technical school established at Schmalkalden by 
the Prussian Government in 1902, with a view of providing a 
systematic practical training in hardware and toolmaking, will 
open the new two years’ course at Easter. The object of the 
school is to train expert artisans for the toolmaking industry, and 
to familiarise the pupils with modern methods and the use of up- 
to-date machinery. The school is provided with model worksho: 
containing forges, lock-titting and engineering departments. The 
up-to-date tempering plant and the polishing plant now in process 
of construction, as well as the workshops for drop forging and 
stamping, afford the pupils every opportunity of acquiring a 
knowledge of the processes of modern technique, while theoretical 
instruction is also given. It is the aim of the Schmalkalden 
schools to provide a substitute for the apprenticeship system. 


Ir appears, from a note in the Electrical Engineer, 
that Dr. Thornton, Professor of Electrical Engineering at the 
Armstrong College, Newcastle-on-Tyne, has, as a result of his visit 
to the Pretoria Pit at Hulton immediately after the recent disaster, 
made a non-electrical but thoroughly practical suggestion likely to 
have a very direct bearing on the use of electricity in coal mines. 
As the result of repeated experiments under varied conditions, he 
proposes that coal mines should be periodically sprinkled with a 
mixture of soap and water. If water is used alone, the coal dust 
soon becomes dry, and is then just as easily raised as ever, and 
quite as inflammable ; but if a small quantity of soap is added, the 
coagulating effect has considerable permanency, and thus a coal 
mine so sprinkled is rendered much safer. If the professor's idea 
can be brought to a practical issue, one of the most frequent 
arguments against the wider use of electricity in coal mines would 
be removed. 

Tue Times states that the Swedish Government is 
preparing a scheme for the erection of a hydro-electric power 
station at the Aefkarleby Falls, on the river Dal Elf, a few miles 
from its mouth, at which point the stream is divided by islands 
into three branches. The height of the falls is about 50ft. The 
volume of water varies materially according to the season, and 
depends to a great extent on the regulating work to be carried 
out higher up the river, but with adequate regulation the low 
water volume is calculated at 80 to 125 cubic metres a second, 
which, with other regulation work still higher up the river, might 
be increased by 50 to 75 cubic metres a second. According to 
the present plan it is suggested that the station should be con- 
structed for a water supply of 200 cubic metres a second, with an 
additional 50 cubic metres by way of reserve. The total cost is 
calculated at about £510,000. It is proposed to build the station 
in three instalments, during which its capacity will increase from 
18,000 horse-power to some 45,000 horse-power. The geographi- 
cal position of the falls is regarded as quite satisfactory, as there 
are several towns of some importance within a limited radius, 
while Stoekholm is situated at a convenient distance, 
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MEETINGS NEXT WEEK. 


MANCHESTER ASSOCIATION OF ENGINEERS. — Friday, February 10th, at 
the Grand Hotel, Manchester. Annual Dinner. 

JUNIOR INsTITUTION OF ENGINEERS. — Saturday, February 
6.30 p.m. for 7 p.m., at the Hotel Cecil, Annual Dinner. 

RoyaL Institution o¥ GREAT Britatx.—Friday, February 10th, at 9 p.m., 
at Albemarle-street, Piccadilly, W. Discourse, *‘ Robert Louis Stevenson,” 
by Sir Sidney Colvin, M.A., D.Litt. 

ASSOCIATION OF ei ie Regge a ag Eg February 8th, at 
8 p.m., at St. Bride’s Institute, Bride-lane, Fleet-street, E.C. Paper, 
“ Overtype Superheated Steam Engines,” by Mr. W. J. Marshall, A.M.L. 
Mech. E. 

Tuk Society or Eneingers.—Monday, February 6th, at 7.30 p.m., at 
the Institution of Electrical Engineers, Victoria Embankment, W.C, 
Ordinary meeting. Mr. F. G. Bloyd, the President for 1911, will deliver 
his Presidential Address. 

Tue INSTITUTION OF ELECTRICAL ENGINEERS: BIRMINGHAM LOCAL SECTION, 
—Wednesday, February 8th, at 7.30 p.m., in the English Theatre, The 
University, Edmund-street. Paper, ‘The Electrical Undertaking of the 
Birmingham Tame and Rea District Drainage Board,” by L. F. Mountfort, 
A.M. Inst. C.E. 

Tue INstiTuTION OF ELECTRICAL ENGINEERS.—Thursday, February 9th, 
at 8 p.m., at Victoria Embankment, London, W.C. Ordinary genera| 
meeting. Discussion on a: “Long Distance Transmission of Elec- 
trical Energy,” by W. T. Taylor (Mexico). ‘‘ Extra High-pressure Trans- 
mission Lines,” by R. Borlase Matthews and C. T. Wilkinson, A.M. 

Roya Society or Arts.—Monday, February 6th, at 8 p.m., at John- 
street, Adelphi, W.C. Cantor Lecture: “ Brewing ‘and Modern Science,” 
by Professor Adrian J. Brown, M.Sc., F.C. Wednesday, February 8th, 
atSp.m. Ordinary meeting. ‘‘Some Nigerian Head Hunters,” by Captain 
A. J. N. Tremearne, B.A., D.Anth. Thursday, February 9th, at 4.30 p.m. 
Indian Section. ‘Indian Superstitions,” by R. A. Le-lie Moore, LC.S. 
(Retired). 

Tue Mip_anp Institute oF MINING, CIVIL, AND MECHANICAL ENGINKERS. 
~Tuesday, February 14th, at 3.30 p.m., at the Philosophical Hall, Leeds. 
Paper, ‘‘ Electric Winding, with special reference to Deep Shafts,” by Mr. 
F. Thursfield. Papers for discussion: “‘Some Experiments on Explosive 
Gases and their Bearing on Colliery Explosions,” by Mr. G. R. Thompson. 
* Aerial Ropeways, with special reference to Colliery Work,” by Mr. J. 
Walwyn White. 

Tue Institution oF CiviL ENn@ingers.— Tuesday, February 7th, at 
8 p.m., at Great George-street, Westminster, 8.W. Ordinary meeting. 
Paper, “‘The Detroit River Tunnel between Detroit, Michigan, and 
Windsor, Canada,” by William John Wilgus, M. Inst. C.E. Wednesday, 
February 8th. Students’ visit to the Victoria ar Albert Museum 
(Heating and Ventilating System) and the Power Station, Imperial 


llth, at 


Institute. Friday, February 10th, at 8p.m. Students’ meeting. Vernon- 
Harcourt Lecture: ‘‘Rivers and Estuaries,” by W. Henry Hunter, 
M. Inst. C.E. 
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Live Steam Feed-water Heaters. 


FEW questions about boilers have been more 
keenly contested than the heating of feed-water by 
live steam. It is argued with much plausibility that 
it is impossible that the heating of feed-water by the 
condensation of steam drawn from the boiler feed 
should entail economy. Thermo-dynamic laws 
confirm this impossibility ; as well argue that a 
man can increase his store of coin by transferring 
it from a pocket on his left to one on his right side. 
The only possible reply is that of the man on the 
village green who, being told that he could not be 
put in the stocks because such an action would be 
illegal, said, “but I am in them.” It is out of the 
question that any gain should be secured ; yet there 
is most excellent evidence that it is secured. Mr. 
Kirkaldy has fitted a large number of steamers 
with his apparatus; and we have seen many 
reports, all highly favourable. Some years ago we 
ourselves carried out a test with a Kirkaldy heater 
on board the river steamer Oriole during a trip from 
London to Margate. We found that the firemen, 
not knowing whether the heater was on or not, 
very easily kept the pressure at 95 lb. with its aid, 
when without it they were pushed to keep it at 
90 lb. The revolutions were increased from 30 per 
minute to 32. The trials were so impartially and 
carefully carried out that they left no room for 
doubt. On the other hand, trials have been made 
with the result that no appreciable gain was secured. 
But these trials were not made with a Kirkaldy 
heater. Fresh light has now been thrown on the 
whole subject by Dr. A. H. Gibson, Professor of 
Engineering at University College, Dundee. He 
has carried out a series of experiments, the 
results of which form the subject of a paper 
which he read before the Institution of Engineers 
and Shipbuilders in Scotland on the 24th ult. 
Broadly stated, Dr. Gibson secured a gain of about 
8 per cent. by the use of a live steam heater. His 
experiments possess a peculiar interest for us, as 
they confirm the accuracy of more than one state- 
ment we have made concerning the manufacture of 





steam. 





The experiments were very ‘simple, and Dr. 
Gibson has not found it necessary to use mathe- 
matics in any shape. There is at the college an 
experimental boiler and engine. The boiler is of the 
locomotive type, with a barrel 3ft. 6in. diameter, 
containing 47.3in. tubes, 6ft. 10in. long. The fire- 
box is 3ft. 54in. by 3ft. 3in. by 4ft. Sin. deep. 
There are 74 square feet of grate. The engine is 
fitted with a brake drum and brake, so that the 
power can be altered. The gauge pressure varied 
round about 100lb. Resting on two longitudinal 
stays in the steam space were placed three super- 
imposed shallow tin-plate trays, connected to each 
other by short distance pieces. There was a tube 
through the bottom of each, down which the 
water overflowed into the next below, and lastly 
fell into the water in the boiler. The top dish was 
Yin., the second 14in., and the lowest about 20in. 
in diameter. The feed water was delivered by a 
pipe passing through the top of the boiler vertically 
nearly to the bottom ofdish number one. It will be 
seen that we have here the feed water pumped into 
the steam-space—a system which we have often 
advocated. Dr. Gibson points out that better 
results might have been obtained if the trays had 
been larger; but for this the space was too 
restricted, and, we presume, the manhole too small. 
The temperature before overflow was measured by 
a mercury thermometer put into a _ pocket 
passing through the boiler crown, and resting on 
the bottom of the largest tray. The trial runs were 
divided into two distinct groups—one with a light 
load, the other with a heavy load. With the light 
load the temperature of the steam was 339.6 deg. 
Fah., and of the feed entering the heater 39.5 deg. 
to 40 deg. Fah. Leaving the heater it was 
313.8 deg., a gain of 273.8 deg. With the heavy 
load the figures remain nearly the same, except 
that the feed water, being larger in quantity, gained 
only 255 deg. The experiments appear to have 
been made with much care, and included all that we 
usually find in a heat balance account, such as the 
temperature of the flue gases, the measurement of 
the water and the coals, the dryness fraction 
of the steam, and so on. After carefully re- 
viewing his figures, Dr. Gibson says :—‘‘ Probably 
a conservative estimate would place the increased 
efficiency due to the use of the heater under exactly 
identical conditions of working as 5 per cent. in the 
light power trial, and 8 per cent. in the heavy 
power trial, and it would not appear unreasonable 
to assume that; had the heater been sufficiently 
large to enable the feed water to be heated up to 
full boiler temperature, these gains would have 
been increased to at least 6 and 9 per cent. 
respectively.” 

Results so remarkable obviously demand ex- 
planations. The method of raising the tempera- 
ture of the feed water is quite different from that 
used by Mr. Kirkaldy, who mixes the steam and 
water in a vessel distinct from the boiler. But 
this does not appear to affect the results. Dr. 
Gibson’s explanation is very ingenious, and would 
be convincing but for one fact which apparently 
tells against it, and to which we shall come in a 
moment. Dr. Gibson took a flat open cast iron 
vessel about Sin. diameter, and in it he put about 
3in. of water. This was heated by a gas ring, the 
flame temperature being 2000 deg. Fah. The tem- 
perature of the water side of the plate was measured 
by means of a platinum-iridium thermo-couple 
placed in intimate contact with the plate, a shallow 
depression being made to receive the points of the 
couple: The results may be briefly stated. The 
difference between the temperature of the plate and 
that of the water gradually diminished from 70 deg., 
the water being 120 deg., and the plate 190 deg. to 
0.5 deg. when the water boiled. His deductions are 
too long to give in detail here, but they simply 
amount to this: That the rate of transmis- 
mission of heat being augmented by raising 
the temperature of the feed water the efficiency of 
the heating surface is increased, and the tempera- 
ture of the waste gases is diminished. This is 
borne out by the fact that, whereas with the heater 
the boiler made 7.56 lb. of steam per pound of coal, 
without the heater it made only 7.01 lb., that is 
for the light load. With the heavy load the figures 
are 6.595 lb. and 6.25 lb. respectively. The heater 
was obviously overpowered in the later case. 

We have hinted that there is a difficulty in 
accepting Dr. Gibson’s theory, which is that a 
similar gain should be obtainable by heating the 
feed-water with waste steam or flue gases dis- 
tinct from, and in addition to, that secured on the 
ordinary: basis, which takes no account of augmented 
efficiency of surface. It would, however, be very 
difficult, if not impossible, to say whether this 
action does or does not take place. In any case, 
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Dr. Gibson’s experiments place the whole question 
on a new footing, and provide a reasonable explana- 
tion of the phenomena of heating with live steam 
and the economy secured by its use. On another 
page in this issue Dr. Gibson discusses some of the 
points raised. 


The Port of London. 


IN an article we published on the 18th November 
last we dealt with the first annual Report of the 
Port of London Authority, and we ventured to 
criticise the extremely small improvements which 
were outlined as being in contemplation for 
the immediate future; we also pointed out that 
proposals such as pumping additional water 
into the docks to equalise the spring and the 
neap tides were merely palliatives, and that the 
whole problem should be treated without delay on 
broader lines. In connection with the proposals 
now—only three months later—brought forward 
we can raise no such contention. Lord Devonport, 
in a speech introducing to the Committee the 
Report of the chief engineer, Mr. F. Palmer, upon 
the measures which he deems it necessary to carry 
out in order to bring the Port of London up to 
date, mentioned that the first annual Report of the 
Authority contemplated an immediate expenditure 
of £735,611, a sum required to put the existing 
dock undertakings into thorough order, and even 
of this small sum it had only been possible to 
sanction the expenditure of £70,000; but in the 
new Report of the chief engineer a total outlay of 
no less than fourteen and a-half millions is 
eventually contemplated. This sum Lord Devon- 
port divided under three heads, according to the 
urgency of the works involved. Under the first 
head he placed works which must be taken in hand 
at once, and upon these the proposed expenditure 
is nearly four millions. Under the second head 
are embraced works which should be carried out as 
soon as those under the first head are completed, 
and here we have an estimated expenditure of 
five and three-quarter millions, thus leaving nearly 
five millions for works pertaining more to the 
remote than the near future. The details of the 
various proposals will be found elsewhere in this 
issue, but the works to be carried out at once con- 
sist principally in the construction of a new dock 
immediately to the south of the present Albert 
Dock, and the provision of deeper, wider, and 
longer approach locks into the various dock systems, 
while numerous large graving docks form an 
integral part of the scheme. Of the works con- 
templated for the future we can, with the space at 
our disposal, say little beyond that they principally 
consist of a second new dock also in the neighbour- 
hood of the Albert Dock, the provision of a 
138-acre branch dock at Tilbury with a new 
entrance, and two graving docks, and the placing in 
the river near the same point of a floating landing 
stage 1500ft. long for the accommodation of the 
passenger traffic, which has developed so rapidly of 
recent years at Tilbury. 

The reason that the neighbourhood of the Albert 
Dock should have been selected for the principal 
immediate improvements is, according to Lord 
Devonport, that it possesses advantages in the way 
of road and rail accommodation which are enjoyed 
to the same extent by no other part of the system, 
and in addition to this the area forms the most 
extensive integer of the Port Authority’s system, 
and the traffic there is already in a congested 
state. The cost of the South Albert Dock—zi.c., 
the one to be immediately constructed—is put 
down at £2,339,000 : its area will be 65 acres, and 
its entrance lock will have a length of 1000ft., a 
width of 110ft., and a depth of water on the sill of 
48ft., doubtless below Thames high water. In the 
Report there seems to us to be one weak point, for 
while detail after detail is given concerning entrances, 
depths, sheds, berths, and graving docks, only a 
very few lines are devoted to the improvement of 
the river itself, and these few merely contain the 
statement that all is well and that the new plant, 
which has cost half a million, will be more than 
capable of dealing with any probable increase in 
the depth required. Again, absolutely nothing is 
said upon the subject of deep berths in the tidal 
waters. Surely the river is the very soul of 
the enterprise, and we should expect further 
details of what is to be done in this direc- 
tion, and especially what steps are to be 
taken to prevent settlement of adjacent property 
due to future dredging. There is another point 
which stands out among the rest, namely, that of 
graving docks. Lord Devonport is reported as 
having said: ‘The absence of suitable dry docks 
involves not merely a loss of revenue to the 











Authority, but a serious loss of trade to the port 
through ships having to go elsewhere for their 
repairs.” We entirely agree with the latter part of 
the remark, but if Lord Devonport expects that the 
capital laid out on the construction of the graving 
docks will secure a suitable return from the charges 
made for their use, we can only say that such is 
not the experience of other ports, and that except 
where a graving dock is owned by a firm of 
repairers, and thus forms an essential part of their 
plant, it does not prove remunerative. For this 
reason we are somewhat surprised at the great 
number of large graving docks which the Report 
has provided for. The matter of finance is one upon 
which we feel diffidence in speaking, and doubtless 
Lord Devonport sees not only where he is to get 
the £160,000 additional revenue which will be 
required to pay the interest on the sum involved 
under the first head, but also that required in con- 
nection with the subsequent expenditures. We 
fear, however, that the shipping community will 
consider it unsatisfactory that so large a sum has 
to be laid out on docks for which a by no means 
nominal sum was given so recently. 

The fact of the contemplated improvements may 
bring to a head a grievance which has long been 
exercising in a quiet way the mind of the owners of 
the smaller class of tonnage. We are told on all 
hands, and know it for a fact, that the larger the 
“bottoms” the cheaper the transit. These im- 
provements—practically all of them—are for the 
benefit of the large vessel. We do not suggest for 
a moment that they should not be carried out, but 
it seems unfair to ask the owner of the small vessel 
further to handicap himself by paying increased 
dues for accommodation which he could equally 
well have done without, and which is really making 
it possible for his bigger rival to turn him out of 
the market. In pilotage matters the rates are 
influenced by the draught of vessel, and although 
we thoroughly appreciate the difficulties of the 
suggestion, so much so that we even hesitate to 
mention it, we ask would it not be only acting fairly 
by the owner of the small craft to regulate his dues 
in accordance with the accommodation he requires, 
and not by that which without his wish has been 
thrust upon him for the benefit of his larger rival, 
who, as just pointed out, has more than a sufficient 
start already. 








The Metallurgical Aspect of Magnetic Phenomena. | 


THOUGH so much has been done in the study of | 


magnetism, there was never such a wide recogni- 
tion of the much requiring to be done nor so many 
physicists, metallurgists and electricians devoting 
themselves to the varied problems as to-day. The 


contrast with the state of affairs, say, twenty years | 


ago, when Ewing was generally held to have said 
the last word on the subject, is most marked. 
This renaissance of the investigation of magnetic 
phenomena must be ascribed in a very large degree 
to Heusler’s discovery of the non-ferrous magnetic 
alloys of copper, aluminium and manganese. That 
these alloys are only comparable in their proper- 
ties, that they possess no immediate industrial 
use owing to their brittle crystalline fracture is 
beside the mark. Their discovery paved the way 
to the enunciation of the famous Ewing-Hadfield 
hypothesis, that magnetism does not depend upon 
the chemical composition per se, but upon the 
molecular grouping of the constituents. 

Chemical composition, side by side with a study 
of the effect of heat treatment upon micro-structure, 
is the line along which investigations are now 
being made. It is some years since Barrett found 
that armature iron containing small quantities of 
aluminium had a lower hysteretic constant than the 
best Swedish charcoal iron. Then followed the 
discovery that manganese rendered iron non- 
magnetic, while Hadfield showed that the immer- 
sion of manganese steels in liquid air rendered 
them magnetic. Nickel also presents astonishing 
results. Initially we have the fact that, like pure 
iron, it is a magnetic body. Yet one of its alloys 
with iron, namely, that containing 26 per cent. of 
nickel is non-magnetic at ordinary temperatures, 
while Invar steel—-a 36 per cent. nickel steel with 
an expansion coefficient of practically zero— 
becomes magnetically inert at 230 deg. Cent. Inter- 
mediary mixtures lose their magnetism at various 
temperatures between these points, while with 
higher percentages the critical temperatures of loss 
of magnetism increases. This phenomena is in 
part covered by Ewing’s development of the mole- 
cular theory of magnetism that “the force which 
opposes the tendency of the magnetic molecules 
to set themselves in the direction of an externally 
applied magnetising force is that due to their 


| 
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mutual magnetic actions upon one another.” But 
though it seems obvious that the thermal effect 
modifies the mutual magnetic action, why or how 
this is effected is not clear. Silicon steel is more 
important from the electrician’s point of view than 
these nickel and manganese alloys with iron, for 
its very low hysteretic constant has completely 
modified transformer and armature design. Weight 
and bulk have been largely saved, and yet 
the temperature rises have been kept within 
the prescribed limits. Hysteresis losses, as every 
second-year student knows, are independent 
of thickness. But the eddy current losses which 
dictated the need for very thin plates in annealed 
wrought iron stampings are not so important a 
factor in silicon steel because of its high specific 
resistance. This is so high that there is no need 
to take full advantage of the low hysteresis losses, 
and some of the saving under this heading has been 
sacrificed by the use of thicker plates. 

In any time of mental activity it is given to 
young men to dream dreams. The younger elec- 
tricians and physicists look to the metallurgist to 
furnish them with some alloy having a higher 
permeability than that of any known material. 
It may be that the secret, if secret there he, 
may be wrested from nature by the concurrent 
study of permeability and micro-structure as 
modified by heat treatment. Against this 
dream must be set the conclusions of thie 
paper by Sir Robert Hadfield and Professor B. 
Hopkinson, recently read in London before the 
Institution of Electrical Engineers, entitled ‘The 
Magnetic Properties of Iron and its Alloys in Intense 
Fields.’ In this the authors state that among the 
alloys examined by them there was none having a 
higher specific magnetism than pure iron. These 
alloys covered certain proportions of iron and silicon, 
iron and manganese, iron and chromium, iron and 
nickel, iron and tungsten, iron and copper, iron and 
aluminium. Certain ternary groupings, Fe Ni Cu, 
Fe Ni Cr, Fe NiSi, Fe Ni Mn, Fe Mn Cr, Fe Mn W, 
Fe Mn Si, Fe Mn Cu, Fe Cr Al, Fe Cr Si, Fe Cr Cu, 
and Fe Cr W, and quaternary groupings of Fe Cu 
Mn Si, Fe Ni Mn Cu, Fe Cr Mn Si, and Fe Ni 
Mn Al, were studied. In some cases only one or 
two mixtures have so far been investigated, but the 
field to be explored is so vast that we cannot yet 


| affirm dogmatically that the dream is a vain one. 


French Naval Constructions. 


A YEAR ago the French Minister of Marine 


| decided to put in hand an extensive programme of 


naval construction, which, in view of the public 
agitation for the reorganisation of the fleet, 
seemed likely to be immediately approved of by 
the Chamber of Deputies. Extensive though it 
was, there was no hope of this programme placing 
the French navy in the position it formerly 
occupied with respect to other marines, but never- 
theless the navy would be homogeneous and 
efficient, and could be depended upon to render a 
good account of itself. If the Chamber of Deputies 
is willing to consent to any sacrifice to put the 
navy on a satisfactory basis, it does not appear as 
if those who are responsible for the programme can 
make up their minds either as regards the arma- 
ment of the battleships or the conditions under 
which the vessels are to be built. As parlia- 
mentary sanction was not obtained last year for the 
new programme, a special grant had to be voted for 
the putting in hand of two battleships of 23,000 
tons displacement, the Jean Bart and Courbet. This 
year the debate on the programme is being further 
postponed, and as there is no certainty that the 
matter will be discussed at an early date, the 
Minister of Marine has been obliged to ask 
for another special vote for the putting in 
hand of two more battleships of the same 
class as the Jean Bart. Every new addition 
to the fleet, when doled out in this way, is the 
subject of considerable discussion. On the one 
side, the Minister of Marine favours the construc- 
tion of homogeneous types of battleships in the 
shortest possible time, and for this reason he is 
anxious to place contracts for two battleships of 
the Jean Bart class with private shipbuilders, recent 
experience having shown him that the building of 
battleships in the arsenals within three years, 
which period is to be rigidly observed in the future, 
entails an organisation which enormously increases 
the cost of battleships. As a matter of fact, the 
capacity of the arsenals is too limited to allow of 
battleships being built as a regular thing within 
three years. On the other hand, the Conseil 
Superieur de la Marine is considering the advisa- 
bility of putting guns of a bigger calibre than 305 
on the new battleships. The progress of other 
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navies has already made the Jean Bart partially 
obsolete. It is therefore proposed to increase the 
power and displacement of the new battleships. 
To this, however, the Naval Commission of the 
Chamber is strongly objecting, for the reason that 
a displacement of 23,000 tons represents the 
maximum that can be at present accommodated in 
the arsenals, and it disapproves of orders for battle- 
ships being placed with private shipbuilders. So 
long as there are so many influences at work in the 
preparation and execution of a naval programme 
it is difficult to see how anything really useful can 
be done, and it is probable that by the time the 
discussion upon the types of battleships to be built 
is terminated the designs will have to be further 
modified to keep pace with progress that has been 
made in the meanwhile. 





ENGINEERING IN AMERICA IN 1910. 
No. II.* 
Iron and Steel. 


HE iron and steel markets and trades saw a marked 
decline towards the end of the year, and the pig iron 
product for November was the smallest of any month 
since May, 1909. In the first half of the year the pig 
iron production was the largest on record—15,012,392 
tons—for such a period, but this was followed by a sharp 
falling off. The amount of iron ore moved equalled, if it 
did not exceed, that of 1909, when the lake steamers 
carried 42,600,000 tons. But with the declining market 
at the end of November the amount in the furnace stock- 
yards was probably about 30,000,000 tons. This is said 
to have been the largest on record, and it indicated that 
many furnace plants had ore enough on hand to last for 
the best part of 1911. This condition is due in part at 
least to the great increase in producing capacity, which 
is 25 or 80 per cent. higher than in 1906, when the 
“boom” led to numerous additions and extensions to 
mills andfurnaces. The United States Steel Company— 
or the “ Steel Trust ’’"—now employs about 180,000 men at 
its various works, as compared with 225,000 men in 1909. 
Its unfilled orders on December 1st amounted to 2,760,000 
tons, the lowest amount for several months. At its vast 
new works at Gary the rail mill was closed in December, 
after working half-time for several weeks, and the whole 
plant was working only at 50 per cent. of its capacity. 


Railway Rails. 


The steel rail problem seems likely to improve gradually, 
as the railway companies are beginning to see that they 
should endorse their own engineers in their efforts to 
secure railsof good quality. For years the engineers— 
individually and as members of technical associations— 
have worked at improvements in specifications and in 
methods of manufacture; and it must not be assumed 
that because they are railway engineers they do not 
understand the manufacture of steel and steel rails. But 
the mills have always taken the position that they alone 
knew what is good for their customers, and have refused 
to accept specifications of which they did not approve. 
Unfortunately, their product has not been of a quality to 
inspire confidence or respect, and the railways are 
beginning to demand rails made to their own specifica- 
tions. Formerly the mills said—in effect—“ You can 
take such rails as we choose to give you, or you can 
leave them.” Now the railways are beginning to say, 
“ You can have the order if you accept our specifications, 
or you can let it alone.” And as this situation is coinci- 
dent with a depressed and falling market, it seems likely 
that the mills will at last have to alight from the high 
horse which they have ridden for so long. Rails of 
titanium steel have been tried experimentally, and on 
sharp curves where Bessemer steel rails wear very badly 
they have shown very good results. Vanadium steel has 
been used for cast steel locomotive frames, and cast iron 
ee gga cylinders with Vanadium alloy are giving good 
results. 


Electric Furnaces 


As the result of experiments at two of its mills, the 
United States Steel Company has acquired the Ameri- 
can rights of the Heroult electric furnace. At the 
Worcester mill the furnace is used to refine molten steel 
from basic open-hearth furnaces for piano wire and other 
high quality wire. At the South Chicago mill the furnace 
is used to refine molten metal from Bessemer converters. 
In December a contract was placed for the first electric 
furnace of the Roeschling-Rodenhauser type in the 
United States. It will be of only 2 tons capacity, using 
single-phase 25-cycle current. This is for the works of 
the Crucible Steel Castings Company, and at first it will 
be used to melt cold scrap. Later on a cupola will be 
built to supply molten metal for the furnace. 


Steel and Other Works. 


The great steel works at Gary, near Chicago, are being 
extended, and the universal mill is now completed. This 
has a 60in. three-high rolling mill with horizontal rolls 
3ft. by 7ft., and vertical rolls 2lin. by 23in. This is driven 
by an electric motor of 6500 horse-power, the largest in 
the United States, and said to be the largest in the world. 
It is an induction-type motor, working on 25-cycle 
6600-volt current. There are two speeds, 107 revolutions 
with 28 poles, and’53 revolutions with 56 poles. The 
change to the higher speed is made after the fourteenth 
pass—nineteen passes in all. The motor is designed for 
a continuous overload of 25 per cent. and an overload of 
50 per cent. for one hour. It has a rotor 21ft. diameter, 





* No. I. appeared January 13th 


and the diameter of the stator frame is 29ft. Other large 
industrial plants are being established at Gary, so that in 
what four years ago was a sandy waste along the shores 
of Lake Michigan there is now a great manufacturing 
district. The plants include steel railway wagon works, 
bridge works, sheet and tin-plate works, «c. 


Railway Rolling Stock. 


The increase in weight and capacity of goods wagons 
is leading to a more general use on such vehicles of the 
steel wheels which have for years been used on passenger 
carriages. Some of these are steel-tired wheels; others 
are solid forged or rolled wheels. 


cast steel wheel, each wheel being cast in a flask mounted 
on a revolving table. As the molten steel begins to flow 
into the mould ferro-manganese is added, and the centri- 
fugal motion throws the steel to the side of the mould, 





In this way the flange and tread of the wheel are of hard 
manganese steel, while the centre portion or plate is of 


| are finished to a true surface by grinding. 


Electric Driving of Factories. 


The Pullman Company, the works of which employ about 
10,000 men inthe manufacture of railway carriages and 


power capacity to furnish 
blowers, cranes, «Ke. 
famous old Corliss engine—of 1400 horse-power—which 


four large air compressors and 14 Stirling boilers of 400 
horse-power. The three-phase current at 2200 volts will 
be reduced in the shops to 440 volts for motors and 110 
volts for lamps. This plant will serve only the carriage 
works—150 carriages per month. The new wagon 
works has its own power plant, which includes a 250 
horse-power Corliss pumping engine delivering water at 
1000 lb. pressure to a pipe line 1200ft. long. Among 
other important electric work was the decision of the 
Chicago Edison Company to build two more generating 
stations, each of which will have six turbo-generators of 
20,000 kilowatt rating, making a total of 120,000 kilo- 
watts for each station. The generators run at 750 revolu- 
tions and supply three-phase 25-cycle current at 2300 
volts. The total cost will be about £4,000,000. 


Low-Pressure Turbines. 


An interesting development in power station work has 
been the introduction of low-pressure turbo-generators 
working on the exhaust steam of the original engines in 
order to increase the power capacity. The National 
Tube Works has four vertical cross-compound engines 
directly connected to four 650-kilowatt generators, and 
two blast furnace gas engines with generators of 1200 
kilowatts. To increase the power it was at first proposed 
to instal additional turbines or gas engines. Instead of 
this, a 3000-kilowatt low-pressure turbo-generator was 
installed, using the exhaust from three non-condensing 
engines in the mills, This steam is delivered to regene- 
rators placed near the turbine. 


Pumping Engines. 


Pumping engines continue to make good duty records, 
and a new engine at the Muskegon Waterworks made a 
very high duty record for a comparatively small engine— 
6,000,000 gallons. On the test the engine pumped 
6,589,200 gallons in twenty-four hours, against 70 lb. 
water pressure; the duty was 151,695,000 foot-pounds 
per thousand pounds of dry steam at 125 lb. pressure. 
This was a vertical triple-expansion engine with Corliss 
valve gear. At Brooklyn two horizontal triple-expansion 
engines of 5,000,000 gallons nominal capacity gave duty 
records of 151,474,000 foot-pounds and 156,481,000 foot- 
pounds per thousand pounds of steam. In oil engine work 
a new machine developed is the two-cylinder four-cycle 
Franchetti engine, which is said to have both the high efii- 
ciency of the Diesel engine and the simplicity of the 
Hornsby-Akroyd engine. An engine of 170 horse-power 
furnishes power at the foundry and shops of the Snead 
Company, at Jersey City. It drives a generator of 125 
kilowatts 525 volts. 


Some Special Machines. 


A few of the interesting special machines developed 
during the year are worth noting. The steel wagon wheel 
works of the Carnegie Steel Company has a wheel rolling 
machine which sustains a thrust of 1000 tons at 100 
revolutions. This is applied for 30 seconds each minute, 
and for some time the machine was running 24 hours per 
day. The 3lin. shaft has roller bearings fitted with 5in. 
rollers of alloy steel. To enable small steel plants to 
handle large billets a hydraulic forging press has been 
installed to cog or reduce the ingot from 18in. square to 
8in. square, so that further reduction may be effected in 
a rolling mill of moderate size. Two new crushers or 
pulverisers have been put on the market. The first is a 
dise crusher, with one concave disc in a fixed frame, and 
the other on a horizontal shaft. The back of this latter 
disc is a large ball joint or bearing, so that the shaft can 
be adjusted to bring its disc at a slight angle with the 
fixed disc. The ore or stone is fed into the wider space 
between the upper edges of the discs, and escapes between 
their lower edges. The other machine is a slowly 
revolving cylinder containing a number of steel bars the 
full length of the cylinder. These crush and grind the 
charge, and by their weight cause the particles of the 
charge to grind upon each other. The Chace sawing 
machine for granite consists of a heavy steel frame 80ft. 
long, 12ft. wide, and 20ft. high. In the centre line is 
suspended a number of wooden arms, each carrying a 
steel blade. The arms are pivoted at mid-height, and 








The American | t 
Foundries Company is now arranging to make the Davis | coke is within it. The quenching is done by admitting 


electric current for tools, | supply of natural gas. 


This new plant will displace the | 
was exhibited at the Centennial Exhibition in 1876. Welding and Cutting by Blow-pipe. 
There will be three 1500 kilowatt turbo-generators, | 
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their tops are connected to a beam which is given a 
reciprocating motion from a crank shaft. Slabs no thicker 
than 1}in. can be sawed by this machine. 


Coke and Gas. 


An illuminating gasworks having by-product ovens 
instead of retorts has been in successful use for several 
months at Indianapolis, its fifty ovens treating 375 tons 
of coal daily. The ovens are of the United-Otto type, 
each taking a charge of 8 tons. The coal is pulverised 
and fed to the ovens from hopper wagons. The coke is 
pushed out into a quenching wagon, which is very little 
larger than the oven, and is hermetically sealed when the 


water to the bottom of the water jacket forming the sides 
of the wagon. There are five other gasworks which use 
Semet-Solvay ovens to produce illuminating gas. The 
use of by-product coke for blast furnaces is increasing, 


forming the tread. The ferro treatment is then stopped. | and constituted 12 per cent. of all the coke produced by 


the United States Steel Company in 1910. It has about 
1700 ovens—capacity 5,500,000 tons per year—besides 


soft low-carbon open-hearth steel. The tread and fianges | 600 now under construction. The use of producer gas for 


| a glass furnace is being tried by the Fosteria Glass Com- 
| pany, and with such good results that additional pro- 


| 


| able doors. 


wagons, has established a new power-house of 3000 horse- | same line, due partly to the decreasing and irregular 





ducers have been ordered for other furnaces. The gas 
is piped directly from the producer to the furnace, while 
the air is supplied through openings fitted with adjust- 
Other glass companies are following in the 


The oxy-acetylene and thermit systems of welding 
have been developed in many interesting ways, and a 
conspicuous use of the oxy-acetylene process for cutting 
metal was in the cutting up of the wreckage of the 
Quebec Bridge to permit of its removal. A new process 
is the oxy-hydrogen process, which is used both for weld- 
ing and cutting. A new system of electric welding has 
been brought out also by the Hub Machine and Welding 
Company, of Philadelphia. Its special feature is in regu- 
lating the heat to conform to the melting heat of the 
metal, so as to prevent burning of the metal. 


Railway Engineering. 


In locomotive engineering one of the features of the 
past year is the rapid increase in the use of engines of 
the Mallet type, not only for banking, but for general 
goods traffic. While mainly for use on divisions having 
somewhat heavy gradients, they are used also to increase 
train loads where the gradients are easy. This tendency 
was indicated in the strike of the locomotive engine 
drivers, whose demands included increased pay for 
handling Mallet engines. Most of these engines are of 
0-6-6-0 or 2-6-6-2 classes, but the Delaware and Hudson 
Railway has an engine of the 0-8-8-0 class for banking 
2600-ton coal trains on a 20-mile bank of lin 70. The 
train engine is of the 2-8-0 class, but formerly two addi- 
tional engines of the same class were required on the 
bank. Owing to the scarcity of water in districts where 
Mallet engines are operated, and also to the great water 
consumption of these engines, the Atchison, Topeka, and 
Santa Fe Railway is equipping them with 110-ton 
tenders carrying 12,000 gallons of water and 4000 gallons 
of oil fuel. This road is one of the few favouring the use of 
balanced compounds, and twenty-three were built in 1910, 
bringing its total up to 170. These latest 23 engines have 
no superheater, but a reheater is formed as a portion of 
the very large boiler barrel. This reheater has 417 tubes 
4ft. long. The engines are of the 44-2 class, weighing 
115 tons. For the very heavy passenger trains used in 
long distance main line service on American railways, 
the 4-6-2 class is coming raore extensively into use. 

Two devices which are being used extensively by the 
Atchison, Topeka, and Santa Fe Railway are the Jacobs- 
Shubert fire-box and Jacobs-Buck superheater, both 
designed by officers of the locomotive department. The 
fire-box—both inner and outer shell—is composed of stee] 
channels bent to the cross section of the box. No stays 
or stay bolts are used, but the inner and outer boxes are 
connected by stay plates riveted between the flanges of 
the channels. These plates are perforated to permit of 
free circulation of water and steam. The superheater is 
a tube filled drum placed in the smoke-box. The pro- 
ducts of combustion pass around the drum and through 
the tubes to the front end, returning then through a 
central flue to an uptake leading to the funnel. On the 
Chicago and North-Western Railway investigations have 
been carried on as regards the “ breathing” of fire-box 
tube sheets and loosening of tubes in the sheets. Owing 
to the choking of the bottom tubes, an experiment was 
tried with plugging about 40 or 50 tubes in a flat 
triangular space at the bottom of the sheet. This resulted 
in greatly reducing the troubles with flue sheets and 
tubes, and having no perceptivle influence upon the 
steaming capacity. Engines built with 342 tubes jin. 
apart now have 280 tubes }in. apart. i 

The American Locomotive Superintendents Association 
has been collecting statistics with regard to locomotive 
boiler explosions. It finds an average per year of four 
boiler barrels and 5\ fire-boxes, most of these being due 
to low water. An interesting work regarding loco- 
motive performance was a train resistance trip of 4530 
miles—2265 miles each way. This was made with a 
dynamometer carriage coupled in a regular passenger 
train, the-weight of the carriages averaging 850 tons for 
the entire distance. The number of electric locomotives 
has been increased, owing to the increasing traffic on 
“ electrified” sections of main lines and the opening of 
new sections. The latter include the Detroit River 
Tunnel between Canada and the United States. The 
Baltimore and Ohio Railway has been hauling its trains 
through the tunnel under the city of Baltimore by elec- 
tric locomotives since 1898. Its latest locomotives for 
this service are double bogie machines; two of these 
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coupled together—mechanically and electrically—make 
a 180-ton machine. 

The use of all-steel railway carriages is increasing, and 
the Pennsylvania Railroad alone now has 3830 of these 
carriages, 800 more under order. These include 500 
sleeping saloons, 80 postal vans, and a number of luggage 
vans or composite luggage and passenger and luggage 
and postal. Other roads are using them also. The 
Union Pacific Railway is introducing steel box-wagons of 
50 tons capacity, having a light weight of 17 tons. They 
are 40ft. long—a development in steel hopper wagons. 
A railway building an important line in country far 
removed from shop facilities has put in service a travelling 
machine shop for use until the regular machine shops 
are built. It is a 40ft. steel frame box wagon, with body 
9ft. wide and high. Its equipment includes a lathe, 
shaper, bolt cutter, pipe threader, drills, grinder, «Ke. 
Power is furnished by a 15 horse-power petrol engine, 
which also propels the machine at 10 miles an hour by a 
chain drive to one of the bogies. 


Tramways. 


Experiments with independent electrically driven 
tramears have been continued, as there is a certain— 
though limited—field for their use. The General Electric 
car has a petrol engine driving a generator. The Edison 
car has 190 Edison storage-battery cells. This latter car 
is a double-bogie car for forty passengers, and weighs 
13 tons. The body has steel truss frames with members 
welded instead of riveted together. A curious feature is 
that the wheels run on fixed axles, and two wheels on 
each bogie are driven by a silent chain from a motor. 


Shipbuilding. 


Shipbuilding has not been active, and was confined 
mainly to the smaller class of vessels. Two passenger 
steamers for the coasting service, the Montgomery and 
St. Louis, are 400ft. long, 50ft. beam, with triple-expan- 
sion engines; they have accommodation for 230 
passengers, and have 325,000 cubic feet of cargo space. 
Some coasting colliers were built also; these are 360ft. 
single-screw vessels, with the engines and boilers at the 
stern, as in lake cargo steamers. One of the largest 
boats built for service on the Great Lakes was the Dick- 
son, an addition to the 600ft. class ; it is 60ft. beam and 
30ft. deep, with a capacity for 12,000 tons of iron ore. 
The city of San Francisco added two fire-boats to its 
fire department equipment. These are twin-screw boats, 
130ft. long. They have each four multi-stage centrifugal 
pumps, each throwing 2000 gallons per minute at 150 lb. 
pressure. These are driven by two steam turbines of 
600 horse-power. A steel lattice mast carries an elevated 
platform for a revolving nozzle. The city of Seattle also 
purchased a 120ft. fire-boat, with twin-screws driven by 
two-cylinder simple engines with cylinders 14in. by 16in. 
In order to obtain a rapid steam-raising capacity, the 
boat is fitted with four Moshet water tube boilers of 
2250 square foot heating surface each. Oil fuel is used. 
There are three duplex fiy-wheel pumps, each delivering 
3000 gallons per minute at 200lb. pressure. Two fishing 
boats with gas engines and gas producers are now in use 
in America. The May Sharp, working on the Atlantic 
Coast, is a 66ft. boat, with producer 4ft. diameter and 7ft. 
high; the 75 horse-power engine has three cylinders Yin. 
by 12in. The Superior, working on the Great Lakes, is 
a 65ft. boat, with a 50 horse-power engine having two 
cylinders Yin. by 12in. 


Naval Matters. 


The great cost of naval vessels built at Government 
yards, as compared with those built at private yards, has 
been a source of sharp discussion ; one reason given is 
that the former yards are limited by law to an eight-hour 
day. The cost of the Florida battleship was set at 
£1,200,000, but it will be necessary to increase this allow- 
ance to £1,300,000, owing to the actual cost during 
construction in a Government yard. The total cost will 
be £48 per ton of displacement, as against £36 for the 
sister ship Utah, which is being built in a private yard. 
Under these conditions it seems that the battleship New 
York, which was to be built at a Government yard, can- 
not be built within the £1,200,000 appropriated, and the 
Government will be asked to increase this to £1,500,000. 
On the other hand, a private yard has offered to build it 
for £1,156,000. The Florida, launched in May, is a 
21-knot, 27,000-ton 520ft. battleship with five turrets, 
equipped with Parsons turbines and water-tube boilers. 








James WaT? ANNIVERSARY DINNER.—The James Watt anniver- 
sary dinner of the Institution of Engineers and Shipbuilders in 
Scotland, given on January 26th, in the St. Andrew’s Halls, 
Glasgow, was the largest gathering of the kind ever held under 
the auspices of the Institution. The members and their guests 
nnmbered over 600. In proposing the toast of ‘‘The Imperial 
Forces,” Lord Lamington emphasised as the only satisfactory safe- 
guard against periodic national panic, the secure maintenance 
of all our defences at any cost. Rear-Admiral Bearcroft, replying 
for the naval aspect of the toast, gave figures as to the production 
of naval ships in recent times for the upkeep of the Navy and the 
large share the Clyde had taken in that work. The Marquis of 
Graham, in also responding, strongly deprecated the deliverances 
recently given from high quarters on the question of invasion. In 
view of the statement by the First Sea Lord that it was impossible 
to invade this country,and of its support by the Secretary of State 
for War, he maintained that it was only natural to find many 
prospective recruits asking what was the use of joining the reserve 
forces for home defence. If the country could be invaded, we 
were not spending enough on the reserve forces, and if it could 
not be invaded, we were wasting money on training men for home 
defence only. After due and impressive observance of the toast 
‘* James Watt,” which was drunk in solemn silence, the president 
announced that a cable had been received from Japan intimating 
that the Steam Users there, holding their ‘‘ James Watt” dinner, 
sent their greetings and goodwill to their Scottish confréres. Sir 
J. H. A, Macdonald proposed the toast of ‘‘ Engineering Interests,” 
to which Mr. Alexander Siemens, President of the Institution of 
Civil Engineers, responded, 


THE “ELEPHANT” SUBWAYS. 





THERE is probably no point in South London where more 
important thoroughfares meet than opposite the Elephant 
and Castle in Southwark. The London-road, St. George’s- 
road, Newington-butts, Walworth-road, New Kent-road, and 
Newington-causeway have all heavy traffic, and are so 
broad that the crossing of any of them is not an easy matter 
for pedestrians. In front of the Elephant and Castle alone, 
it was found in 1907 that an average of 2155 vehicles passed 
per hour, of which 363 were electric tramcars. The number 
of foot passengers per hour at the various crossings was 


wark, as at Blackfriars, the principal difficulty was caused by 
the sewers, and the water, gas, and electric mains, which 
had to be crossed, and in many instances diverted. At 
Blackfriars no attempt was made to estimate the expense3of 
this work. The subways were put down at £10,000, and it 
was thought that to intercept the mains, &c., would cost 
about as much; but to be on the safe side £20,000 was 
reserved for this work, and it was all needed. At Southwark 
it was considered that £12,000 would cover the whole expen- 
diture, and, though unforeseen difficulties have arisen, this 
estimate will not, we believe, be greatly exceeded. The 
Blackfriars work was almost entirely ‘‘cut and cover,” so 
that a good deal of the roadway had to be occupied for many 





nearly 20,000. Consequently this point has long been marked 
out as one where subways would be advisable. 


months. Its walls are vertical, and it has a flat roof of stee] 
troughs supported on rolled joists. 
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Fig. 1—PLAN OF THE SUBWAYS 


The construction of subways has never been thoroughly At Southwark cast iron rings were used, built in segments, 
taken up in London; the authorities evidently fearing that | and there was no interference with the traffic, except for a 
if they were to be made everywhere that they were needed, it | small area adjoining the Elephant and Castle footway. Here 
would involve too vast an expenditure. But there areseveral | a space was excavated, shown in Fig. 1, forming a central 
points at which crossings have been considered exceptionally | hall or ‘‘circus’’ from which the tunnels radiate. Those 
dangerous ; some of them—for instance, Piccadilly-cireus— | leading to the Rockingham, King Alfred’s Head, Upton’s 
having long been denominated ‘‘ death-traps.’’ So far | corner and Rabbit’s corner are tubular, and were driven 
every subway in London has been part of another scheme; | from this point. At the Elephant and Castle it had been 
for instance, the series at the Mansion House were an | intended that the steps should commence at the Central Hall, 
integral part of the Central London Railway station, and | but at the request of the Tramways Department of the 
bear no external indication that they are for public use; | London County Council, they have been set back, and are at 
whilst those at Blackfriars were rendered necessary by the | the end of a short brick passage. Fig. 3 isa section of this 
widening of the bridge, and their construction was one of | approach, and of the subway leading to the King Alfred’s 
the conditions on which the City of London sanctioned this | Head; Fig. 4 shows the subways which connect Rabbit's 
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Fig. 2—THE CENTRAL HALL 


The original idea of the Elephant subway was that it 
should connect with the tube station. It was part of the 
project of the Waterloo and City Railway, and embodied in 
the Act of Parliament under which that line was con- 
structed. After parliamentary sanction had been obtained 
the station was made in a side street, and the railway com- 
pany was not pressed to complete its project. The power to 
make it therefore lapsed. After long discussion the South- 
wark Borough Council decided that it would do the work, if 
the railway company paid part of the expense. This was 
agreed to, and a new Act of Parliament was obtained. 

The work was designed by Mr. Arthur Harrison, 


M. Inst. C.E., borough engineer of Southwark; and the | 
contract was let to Messrs. Perry and Co., of Bow, who, it | 


may be mentioned, made the Blackfriars subways. In South- 








from the Central Hall to Upton’s corner. Fig. 6 is a 
typical cross-section showing strata, &c.; Fig. 7 a section of 
the cast iron rings; Fig. 8 the commencement of the tunnels ; 
and Fig. 2 the Central Hall. This is 16ft. 9in. below ground 
level, it having been necessary to lower it 2ft. after the work 
commenced. All passages slope to it, the various gradients 
being shown in the illustrations. The steepest incline is 1 in 
10; and this only for a very short distance. The ground 
through which the tunnels have been driven is mostly fine 
ballast suitable for concrete. Each ring consists of six seg- 
ments and a ‘key-piece, which, when bolted together, form a 
ring of 10ft. 3in. external diameter, the length of each ring 
being 1ft. 53in. The ground was sufficiently firm to need 
neither shield nor timbering. As a rule it was excavated to 
the full width, and the segments inserted and bolted up. 











Kes. 3, 1911 





THE ENGINEER 


121 














———— 
Thick lead wire was used for the joints between the rings, and 
when bolted up they were filled with iron cement and 
caulked. Cement grouting was afterwards injected behind 
the rings. Where mains or other obstacles were met, a 
heading was driven, and the tunnel was opened out to its 
full diameter after they were passed. The internal diameter 
of the tubes is 9ft. Gin., and the width of the footway when 
completed will be 8ft., the height being 7ft. 8in. in the centre 
and 6ft. 6in. at the sides. The castings, which weigh about 
300 tons, have been supplied by the Sheep Bridge Coal and 
Iron Company, of Chesterfield. 

The circus, which forms the junction of the differentsubways, 
measures 20ft. by 23ft. It is built of brickwork, 3ft. in 
thickness, with a fin. asphalt water-proof course. In the 
middle is a column, 9ft. high. The centre of this is com- 


abandoned, and were shown on no plan, but they had to 
be traced and completely filled up; otherwise they might 
have formed receptacles for escaped gas, and there would 
always have been the possibility of an explosion. 

It is expected that the flooring, tiles and painting will all 
be finished by the end of February, as well as the ornamental 
hand railing and gates, which are being made by the Coal- 
brook Dale Iron Company. There will be two electric light 
mains from the Southwark generating station. All water 
which may drain into the subways will be conducted to a 
sump at the foot of the staircase leading to the Elephant and 
Castle, from which it will from time to time be raised to the 
surface by a hand pump. The work of driving the tunnels 
has been carried out without any settlement, and the tram 





service has never been stopped. This is probably the first 





THE DRIVING OF PAPER-MAKING MACHINES. 





‘* PAPER-MAKING Machinery ’’ formed the subject of a 
lengthy paper read on Saturday, January 28th, before the 
Manchester Association of Engineers, by Mr. T. W. Sharpe. 
The author classified the operations required to produce the 
finished paper as follows :—First, preparation of the fibres 
from the raw materials to half-stuff; secondly, from half-stuff 
to finished paper stock ready for running over the paper- 
making machine; thirdly, making on the machine, and the 
after processes of calendering, cutting, reeling, &c. 

After describing the principal machines used in the various 
processes the author finally dealt with the subject of driving. 
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posed of a rolled joist, with jin. plates riveted on to the 
flanges, forming a stanchion 10in. by 114in. Its base will be 
surrounded by a wrought iron plate, 4ft. high, which will be 
filled in with concrete. Concrete will be carried up to the 
top, and the whole will be faced with Keene’s cement and 
fitted with an ornamental capital. All the roofs will also be 
faced with Keene’s cement. They will then receive two coats 
of distemper, and afterwards be painted. The sides of the 
tubes and the walls of the circus and staircases will be 
covered with white glazed tiles, with a nosing along the top, 
from the works of the Woolescroft Company, of Hanley. 
The roof of the circus is carried by a girder, supported in the 
centre by the column, and cross joists run from this to the 
walls. There are also joists over the staircases. All rolled 
steelwork has been supplied by Dorman, Long and Co. 
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Fig. 7—SECTION OF CAST IRON RINGS 


The floors of the circus and subways will be made of 
‘“ Victorite’’ paving, which is a concrete mixed with car- 
borundum. Victorite is also being used for three of the 
staircases. One is being made with Robinson’s patented 
tread, and one with Mason’s U-grooved reinforced concrete 
tread. 

When the last ring was put in place in December the 
difficult part. of the work was finished. This consisted not 
merely in diverting known electric light, telephone, water 
and gas conduits, especially when they were deeper than 
anticipated, but in dealing with the ‘‘dead’’ sewers which 
were encountered in several tunnels. These had long been 


instance of a tubular tunnel being constructed under similar 
conditions. 

The Southwark Borough Council is contemplating the con- 
struction of another subway which will run under the New 
Kent-road. It will start at the existing stairway adjoining 
the Rockingham, and will finish at Stimson’s corner. As 
with the other subways, it will pass above the sewer and 
below the electric and other mains ; but it is not likely that 
there will be any unforeseen difficulties, and it is estimated 
that the construction will only take from six to eight weeks. 


It is to be hoped that the successful completion of this work | 
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Fig. 6—SECTION SHOWING STRATA 


He.said the driving of the paper-making machinery was 
| divided into two distinct portions, that section which handles 
the pulp and water running at a constant speed to give a 
| regular supply to the machine, and that which makes the 
| sheet’of paper running at a variable speed to produce different 
thicknesses of paper. The constant speed drive includes the 
stuff chest gears, strainers, shake driving apparatus, stuff 
| pumps, and water pumps. The variable speed drive includes 
| the paper-making machine proper from the wire to the reeling 
apparatus, and this drive is in many sections, corresponding 
to the different sets of rolls, cylinders, &c., which handle the 


| paper. As the paper is pressed and dried certain shrinkages 


| take place, and on this account the relative speeds of the 
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Fig. 8-COMMENCEMENT OF TUNNEL 


| Various sections must be capable of very fine adjustment, 
| which is usually accomplished by belts running on conical 
| pulleys. 


Each drive should be taken from one or more 
central sources, so that any one section can be adjusted 
without disturbing another, and as wide belts cannot be 
successfully worked on conical pulleys the sections of very 
heavy machines must be driven through gearing to obtain 
a high belt speéd. Of these types of drive there are many in 
use, with both bevel and spur gears. 

Until recently, the author said, the driving of the paper 
making machine was done by one steam engine, and the speed 
changes required by the variable portion of the machine 
were effected by change wheels, which is both cumbrous and 
wasteful in time. Present-day machines have two engines, 
one running at a constant speed and the other variable. 
This has been rendered possible by the advent of the quick- 
revolution engine ot the enclosed type on which speed varia- 
tions of from 1 to 12 are frequently obtained. 


Mr. Sharpe then had something to say on the electric drive, 


| which, in his opinion, had so far shown no advantage over 
| the steam engine drive. 
| complied with were wide variations of speed at which the 


The two main conditions to be 


machines can be made to run to produce paper of a given 
weight and thickness ; and any given speed, once fixed, must 
be kept absolutely constant, soas to produce paper of the 
same thickness throughout the run. For the latter reason 


| it is important to make provision for frequently adjusting 


| the speed of the motor within very fine limits, so that the 


will induce the councils of other boroughs to make a similar | 
provision for dangerous crossings on the roads which are | 
under their control. 








difference caused by the warming up of the motor can be 
counteracted. As the regulation must be done gradually in 
order not to affect in too great a degree the thickness and 
quality of the paper, it is apparent that only the direct- 
current system can be considered. The author said, how- 
ever, that the main objection to the electric drive was the 


| fact that it does not offer any economical advantages. A 


THE PERMANENT Way InstiTuTION.—The twenty-seventh | 
annual winter meeting will be held at the Institution of Civil | 
Engineers, Great George-street, Westminster, on Saturday, 
February 4th, 1911. The chair will be taken at 2.30 p.m. by the 
cage Mr. William Melville. The annual winter dinner will | 


held on the same evening at 6 p.m. for 6.30 p m. in the Pillar | 
Hall, Lyons’ Restaurant, Victoria Station (South-Eastern and | 
Chatham Railway), 





large quantity of heat is required to dry the paper, and this 
is generally conveyed and applied to the machine in the 
form of steam, and the machine steam engines simply make 
use of the expansive properties of the steam before it is con- 
densed in the drying cylinders. The difference between 
passing the steam through an engine on its way to the dry- 
ing cylinders and passing it direct is represented by about 
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64 per cent. of the heat value in the steam, which represents 
the cost in heat of driving the paper-making machine. 

It was contended by the author that steam-generated 
electricity could not possibly compete with this figure; and 
even when water power is available, it could generally be 
utilised to better advantage in other directions. 

Referring to paper-making machines, the author alluded to 
the first machines which were made by Fourdrinier. These 
made paper about 40in. wide, and in the early days ran 
about 40ft. to 50ft. per minute, whereas the modern machine 
runs at speeds up to 600ft. per minute, and turns out from 
15 to 50 tons per day of 24 hours. Nevertheless, every 
essential element in the Fourdrinier machine of to-day was 
embodied in the original machine. 

The discussion which followed the reading of the paper 
chiefly turned upon the methods of driving and the amount 
of power required. 








A REPORT TO THE CORROSION COMMITTEE 
OF THE INSTITUTE OF METALS.' 
(Concluded from page 98.) 

SecTION V.—RESTATEMENT OF THE PROBLEM OF CORROSION— 
AUTHOR’s VIEWS OF THE PROBLEMS INVOLVED. 

IT now becomes necessary to consider more in detail the action 
of water, acids, and salt solutions on metallic copper. Carnelly 1® 
has shown that copper is soluble, to a minute exten:, even in dis- 
tilled water if oxygen be present. Now distilled water is disso- 
ciated into (H)* and (OH)’ only to a very slight extent ; yet 
Carnelly’s result shows that copper can replace some of the H ions 
it contains. Copper and hydrogen are next one another in the 


electrode potential series, but copper is the less electro-positive ; | 
It is, however, sup- | 


Carnelly’s result, therefore, is unexpected. 
ported indirectly by other experimental evidence. Thus, Tilden!” 
has shown that both dilute and strong HCI will react with copper 
with evolution of hydrogen. Dilute nitric and sulphuric acids also 
attack copper. The action of sea water is quite rapid, and only 
too well known. (In this connection it may be mentioned that 
Tilden has shown that magnesium chloride, which is frequently 
regarded as very active in promoting the attack on copper, is much 
less harmful than sodium chloride.) Cohen and others have shown, 
however, that copper is only attacked by sea water in the presence 
of air. The present author and others have found that air is also 
necessary to the action of acids on copper. Carnelly has examined 
the action of a large number of salt ieie 


oxygen are more active in dissolving copper than other chloride 
solutions. Much work has been done to explain the mechanism of 
these reactions, and the matter is summed up by Donnan!* as 
follows:—When an atom of copper passes into solution it must 
obtain one or two positive charges, according as it passes into solu- 
tion as cuprous or cupric ion. Alternatively, one or two negative 
charges may appear, which comes to the same thing. Now in salt 


solutions such as sea water, the cations with the least solution | 


pressure are the hydrogen ions ; hence, if copper is to pass into 
solution, it must displace hydrogen. From quite pure salt solu- 


tions copper cannot displace hydrogen ; but if there be present in | 
the solution some depolariser which will remove the hydrogen by | 


oxidation sufficiently quickly at the moment it is about to be dis- 
charged, then the copper can replace hydrogen. The depolariser 
in the case of sea-water is oxygen, and the reactions, according to 
Traube,!9 are as follows :— 


Cu +2 @—>Cu-- 
H,0 ——> H-+ (OH)’ 
2H- —>2H+i26 
2H +0, —> H,0, 


i.¢., two hydrogen ions have given up their charges to two copper 
ions. If it be considered untenable to suppose that any hydrogen 
could separate out, even momentarily, as is required by the above 
reactions, then the series given below may be preferred, as better 
representing the mechanism of the solution of copper. In these 
the catalytic action of the metal is supposed to bring about the 
oxidation of H,O to H,0, in the presence of copper. 


Cu+29 —>Cu-- 
O + H,O + 25 ——> 2(OH)’ 
2(OH)'+2H’ —> H,0, 


The net result of which is that two hydrogen ions have given up 
their charges to the two copper ions, as before. 

The primary process of solution of copper in acids or sea-water 

being accounted for in one or cther of these ways, it remains to 
trace the reactions which take place subsequently. Owing to the 
peculiar conditions of very slight alkalinity which exist in the sea- 
water in the neighbourhood of the copper, a basic salt of the com- 
position Cu,OH,Cl.H,0 (in which two chlorine atoms have replaced 
two of the (OH) groups of the normal copper bydroxide) is formed. 
This salt is practically insoluble, and will separate out on the 
copper, and may become rather firmly attached to it if the condi- 
tions be favourable. A depo-it of this sort may possibly act as an 
electro-negative area, thereby promoting the solution of electro- 
positive copper in its neighbourhood, as has been suggested by 
Tilden. The resultmay possibly be a pit. It must be reiterated 
here, however, that the basic salt can only act in this way if it is a 
conductor of electricity, and the present author has not been able 
to discover any evidences either for or against its behaviour in this 
respect. This point, therefore, should be cleared up at once. If 
it be proved that this material can function as an electro-negative 
node, then it will be worth while, when dealing with the corrosion 
of copper pipes, to take such precautions as are possible to destroy 
the conditions under which this salt is formed; but, pending 
further evidence on this point, these conditions need not be further 
discussed, 
_ The next point of interest in connection with copper to which, 
in the present author's opinion, particular attention should be 
paid, is the fact that pure electrolytic copper, as it comes on to 
the market in the form of pipes and tubes, is not infrequently 
more readily corroded than pipes of ordinary good quality copper 
which has been merely furnace refined. 

In several shipyards known to the author the engineers and 
managers have found corrosion to be so frequent in electro-refined 
copper pipes that they prefer the fire-refined and drawn tubes. 
The author has seen several examples of badly corroded tubes of 
electro-deposited copper, and in one or two cases where junctions 
between electro-copper and furnace-refined copper tubes had been 
made the latter has been completely free from corrosion and the 
electre-copper tube has been severely corroded. 

Hamlet and Muntz2! both express the opinion that electrolytic 
copper is more corrodible than ordinary ‘‘ best select,” and even 
carries this property with it into brass alloys prepared from it. 
There can be no doubt, too, that this opinion is shared by many 
practical men who have to deal with alloys which come in contact 
with sea-water. 

Now, at first sight, one would expect electro-deposited copper 
to be almost an ideal material for resisting corrosion, It is one Of 





1 By Guy D. Bengough, M.A., Lecturer in Metallurgy in the University 
of Liver, ool. 7 

16 Journal of the Chemical Society, 1876, Vol. II., p. 1. 

17 Tilden, loc. sit. 

18 Abegg’s ‘Handbuch der Anorgische Chemie, 1908,” article “ Kupfer.” 

19 Traube, Berichte Chemischen Gesellschaft, xviii., 1877-1888. 

20 Loe, cit. 

21 , oc, cit. See also discussion on Rhead’s paper, Journal of the Insti- 
tute of Metals, 1909, Vol. II 


pipe manufacture :— 


Per cent. 

Iron .. 0.0189 
Ar-enic 0.0015 
Lead... .. 0.0013 
Antimony, 0.0010 
Bismuth .. 0.0008 
Silver ee er ee ee 
re eal ers aN 

ES niet a) cen eas: 68) nace a 

Copper (by difference) .. .. .. .. 99.9763 


is of approximately equal purity. 
this type would appear to consist of polygonal hom 
crystals. It is to be expected, too, that the metal will 
uniform physically. 
on the metal is done by an agate burnisher, which 


eneous 
very 


The object of the burnisher is to give as dense and homogeneous a 
metal as possible. In the Cowper Coles centrifugal process the 
cathode is rotated at a high speed to secure the same end, and to 
avoid laminations in the metal. In both cases the tubes may be 
‘*drawn” after deposition. That both processes are successful in 


equal to those made by the ordinary process. For instance, 
have given a maximum stress of 17 tons per square inch, and, after 


drawing, have withstood a pressure of 30001b. per square inch. 





seriously the whole problem of corrosion, and which, curiously 
enough, seems to have been almost entirely omitted from con- 
sideration by previous writers on the subject. The extraordinary 
nature of this omission is well shown by the following considera- 
| tions :—(a) There is much evidence to show that Muntz metal is 


| less readily corroded than ordinary best select copper ; (/) best | raise the solution 


select copper is frequently less readily corroded than electrolytic 
| copper ; (c) hence we may conclude that electro copper is much 
more readily corroded than Muntz metal. 

Now, in Muntz metal, so far as our knowledge has taken us up to 
| this point, we have apparently excellent conditions for rapid corro- 
| sion, namely, two conducting materials (the a and 8 phases) in 
| intimate contact with each other, one of which has a greater solu- 
| tion tension than the other. 


‘ f ns, and has shown that | 
solutions of sodium and potassium chloride, which readily absorb | 
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It will be noticed that all the ordinary metallic impurities have | sto 
been carefully estimated, and are present only in very small | indifferently, and the areas at which the attack will occur wil] be 
amounts. Probably the copper deposited by the Elmore process | mainly determined by slight and chance variations in the state of 

Cote the microscope copper of | the metal at different localities. 


regular intervals over the newly deposited copper, and the action | 
of this burnisher might certainly be expected to be very uniform. | 


producing uniform material is shown by the fact that the tensile | described cannot 
strength and other physical —— of the electro tubes are fully | that it will actually function in the way outlined above, 


| in the imm 
These facts evidently point to some factor which influences very | 
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the purest of all commercial products. Cowper Coles* gives the | bution of the tin between the two phases does not seem to haye 
following analysis of copper deposited in his centrifugal process of | been accurately ascertained. It appears to be present in both g 


and 8 crystals, but in somewhat greater proportion in the B 
crystals. Now, any substance in solid solution in a metal or alloy 
will affect in some degree its solution pressure. If we consider 
that the tin lowers the solution pressure of the crystals in propor. 
tion to its concentration, it may very wel! happen that it wil! lower 
that of the 8 phase down to that of the a, so that the two will be 
very nearly equal. It follows that there will be very little 
tendency towards the formation of positive and negative areas jn 
| the alloy, and the preferential attack on the B crystals which gives 
| rise to dezincification will be greatly checked, if not entirely 
; in other words, the corrosion will affect the two phases 


Such slight variations may |e due 
to strain, slight oxidation, the oo of traces of grease, &c., and 
the polarity due to them will probably be frequently reversed, 


In the Elmore process the only ‘‘ work” put | Also the amount of corrosion due to such causes will be very smal] 
ses at | and fairly uniformly distributed, and in such circumstances the 


life of a Muntz metal plate may be greatly prolonged. The pro. 

tective influence of tin on 70: 30 brass may be accounted for along 

| similar lines if we suppose that the B phase is present in solid soly- 

tion in the a, and that dezincification is started by an attack op 

the 8 ; the polarity will, of course, be reversed when much of the 
zinc has been removed. 

| The exact papereee of tin which should produce the etfect 

definitely stated, and it is not even certain 

The 

| present author thinks that there are many indications which point 


Cowper Coles?’ states that tubes made by the centrifugal process | to its doing so, and if it does not, other metals may. At any rate, 


the matter appears to deserve careful experimental investigation 
iate future. 

Alternatively the action of the tin may be regarded as « de. 
polarising one, and that it increases the corrodibility of a. As a 
consequence the total corrosion might be greater but more uniform, 

The principle suggested as the action of tin may, of course, be 
applied to any other metals which exist in solid solution in in 
dustrial alloys. Some of these metals will lower and others il] 
ressure and depolarising properties of the 
hases present in the alloy, and consequently they will «‘fect 
yeneficially or otherwise the behaviour of the alloy towards corro- 
sive solutions. 

The cause of the rapid corrosion of electrolytic copper may 
be usefully considered from the same point of view. Such 
copper almost invariably contains a certain quantity of 
hydrogen gas, absorbed, or in solid solution, or present in a 


In electro copper, on the other hand, | definite compound, and the presence of this gas may perhaps be 
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APPARATUS 


we have an apparently ideal material for resisting corrosion. Yet, 
in practice, the latter is more easily corroded than the former. 

It is evident, then, that there is a factor influencing corrosion 
that may, ir certain cases, become even more important than the 


looked, partly, perhaps, owing to the fact that the attention of the 
investigators has 


great a dependence has been placed upon the indications of the 
microscope for the determination of differences in chemical compo- 
sition. 

There appear to be two possible factors influencing corrosion 
which have not hitherto received sufficient investigation—(1) the 


instance, fine or coarse crystallisation, porosity, laminations, &c. ; 
(2) the fact that the presence of small quantities of impurity in 
solid solution may very well have considerable influence on the 
solution pressure and the depolarising action of the metal. 
Factor (1) above appears to the present author to deserve more 
attention than it has hitherto received, but probably if it had been 
of any great importance it could not have escaped the detailed 
investigation of microscopists. 

Factor (2) appears to be the one to which attention should be 
particularly paid in the immediate future. A considerable amount 
of evidence pointing to the importance of this matter may be 
gathered from this report, and the recognition of the importance 
of this factor goes some way towards explaining some of the con- 
flicting conclusions arrived at by previous workers. 

Impurities existing in solid solution in an alloy may affect the 
corrosion problem in several ways :—(1) They may alter the solu- 
tion pressure of the metal. (2) They may function as depolarisers, 
i.¢., they may facilitate the removal of H ions from solution. (3) 
If they are irregularly distributed, they may produce negative and 
positive areas in the metal or alloy. 

Alteration in the solution pressure of the metal.—There are very 
few data showing how the solution pressure of an industrial or 
nearly pure metal varies with the contained impurity, but it is in- 
teresting to consider under this heading the effect of tin on Muntz 
metal and brass. Muntz metal, if quite pure, should always show 
rapid corrosion and dezincification for reasons already noticed. In 
practice it frequently shows great resistance to the attack of sea 
water, and the presence of tin appears to increase its resisting 
power. Now, when the total amount of tin present does not 


Muntz metal in a state of solid solution. 





2 Journal of the Faraday 
28 Journal of the Faraday Society, 1903, Vol. I., page 3. 





y Society, 1903, Vol. L, page 3. 
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mere juxtaposition of two phases—a factor which has been over- | 


been too exclusively concentrated on another | 
well-ascertained phase of the problem, and partly because too | 


type of crystalline structure and texture of the metal or alloy, for | 


exceed about 1.5 per cent. the whole of the tin will exist in the | 
The quantitative distri- | 


FOR TESTING CORROSION OF CONDENSER TUBES 


| the cause of a greater tendency to corrosion than that shown by 
| ordinary B.S. copper. On the other hand, the difference may be 
| due to the presence of small quantities of a protecting metal in the 
| less pure material. ; 
It is obvious that a wide, and hitherto unexplored, field for in 
| vestigation is opened by these suggestions. ; 

The function of impurities as depolarisers.—Any impurity, whether 
present in solid solution or not, may act as a depolariser. 7.’., It 
| may assist in the rapid removal of hydrogen ions from solution. 
For instance, cuprous oxide may react with nascent hydrogen to 
| form water and metallic copper, and thus promote the rapid 
removal of hydrogen from solution. The present author believes 
that the oxide functions in this way, Milton and Larke and others 
| consider that it promotes corrosion by forming electro-negative 
| nodes, and F, Johnson %4 believes that in small quantities it actually 
| hinders corrosion. The depolarising action may also be a purely 
| physical one. Hardly anything definite can be said under this 
| posding till more experimental results are available. : 
| It should also be borne in mind that small quantities of certain 
| substances present in the corroding liquid may function as de- 
| polarisers and assist corrosion, or they may act in the opposite 
| 


sense and retard corrosion. % ‘ 

The distribution of impurities in solid solution.—Very little work 
has been done upon the exact distribution of the small quantities 
of impurities which are always present in solid solution in non- 
ferrous metals and alloys. It is usually tacitly assumed that the 
distribution is uniform. This is by no means certain to be the case 
unless the alloy has undergone long annealing. It would be in- 
teresting to make a series of analyses of samples taken from 
different points on a large casting—such a casting as is used for 
the manufacture of condenser tubes, If any irregularity were 
shown to exist, it would have an important bearing on the corro- 
sion problem, for it is not likely that such segregation would be 
removed entirely by the subsequent annealing for short periods as 
ordinarily carried out. Probably many manufacturers are 1n 
possession of data which would throw much light on this question, 


| and it is much to be hoped that they will bring them before the 


Institute at its forthcoming meeting. 
Section VI.—Discussion OF “‘ ACCELERATION TESTS ”—-OUTLINES 
OF A RESEARCH SCHEME. 


The task of drawing up a series of proposals embodying a 
research scheme is at present one of unusual difficulty. A study 
of the discussions which have taken place upon the papers on cor- 
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rosion shows clearly that decided opinions have been formed by 
some speakers upon certain phases of the corrosion problem. But 
the details of the experiments upon which these opinions have 
been formed have not been published in many cases ; in conse- 
quence the present author has no means of comparing and corre- 
lating them with the published work ; also the opinions expressed 
by different speakers are, in some cases, mutually contradictory, 
and there are no means of distinguishing the true from the false. 
In arranging the research scheme presented below, no factor in 
the problem of corrosion has been considered as proved unless it 
has been satisfactorily investigated by published experimental 
In the present author’s opinion few such factors have been 
so established. In the meantime it is not possible to interpret 
many of the results met with in practical work. A broader 
scientific foundation must be laid for the whole subject, and it is 
hoped that this report, and the results of work proposed in it, may 
in some small measure assist in laying such a foundation. 

It is proposed to carry out, side by side, two series of experi- 
ments. The object of one series is to accumulate scientific data 
for the more minute study of the problem (Series II.) ; that of the 
other to secure results that may be of immediate practical 
interest (Series I.), In this series of experiments only one or two 
of the simpler problems out of the great number,involved can be 
usefully attacked at present—ie., until some results have been 
obtained from experiments in Series II, 

SUGGESTED EXPERIMENTS. 

Series J, —In studying the problem of corrosion several authors 
have found it convenient to use some form of acceleration test— 
i.e., some test in which the speed of the process of solution of the 
metal is increased artificially. The principal methods available for 
this purpose are : (1) To increase the temperature of the corrod- 
ing solution ; (2) to increase the concentration of hydrogen ions in 
the solution, ¢.g., touse acids instead of salt solutions ; (3) to use 
an external electro-motive force. The establishment of a recog- 
nised standard acceleration test would be a great boon to manu- 
facturers and users of metals alike, but, as far as the present 
author is aware, no systematic attempts have hitherto been made 
to ascertain whether or not such a test can be devised, so far as 
non-ferrous materials are concerned. 

In the case of iron and steel an acid acceleration test has been 
proposed, and has been adopted to some extent, especially in 
America. Nevertheless, certain authorities absolutely deny its 
utility, and Committee U of the American Society for Testing 
Materials has reported that the acid test should not be used to 
decide the relative resistance to corrosion of different types of iron 
ana steel. Notwithstanding this exp’ession of opinion, they have 
laid down careful regulations for the carrying out of the test. 

Cushman and Gardner sum this matter up in the following 
words :—‘‘ Owing to the nature of corrosion, it is probably true 
that no perfectly reliable test for corrosion resistance can be 
devised. Corrosion, in the natural process of rust formation—that 
is to say, in very slightly acid media—is a question of compara- 
tively slow growth under special conditions, and any effort to 
hasten the action changes all the conditions of equilibrium, pro- 
ducing an entirely different order of phenomena. Nevertheless, 
evidence has been broughtout . . . to show that stresses and 
strains as the result of cold rolling or imperfect annealing of steel 
will affect, not only the degree of solubility in acid, but also the 
tendency to maintain differences of surface potential affecting the 
rapidity of corrosion. In view of this, it is probable that when 
its limitations are understood, and its results properly inter- 
preted, the acid test will be useful in the hands of competent 
investigators,” 

The present author’s views are in accord with this state- 
ment, and he believes it to be well worth while to study experi- 
mentally the several types of acceleration test mentioned below. 
In the first instance, the work should be confined to one kind of 
material only—say, any one standard type of 70: 30 brass. The 
scheme of work suggested is as follows :— 

A set of forty-eight condenser tubes, in 3ft. lengths, to be sub- 
mitted to the action of natural sea-water in the apparatus shown 
in the figure, which is self-explanatory. This apparatus has been 
designed to represent average service conditions as far as is pos- 
sible on a small experimental scale. The present author believes 
that service conditions are so variable amongst themselves that it 
is useless to attempt a very close approximation to any one parti- 
cular set, and he believes that very useful data can be obtained 
from the plant figured. No attempt has been made to arrange for 
the study of erosion on the steam side. 

Arrangements have been made for varying the speed of the 
water in the tubes. The speeds used might be in the rato of 
1:2:4:8. The effect of stagnant water should also be studied by 
sealing the ends of one or two tubes, 

The important question of the way in which the choking of a 
tube affects corrosion might also be usefully studied. For 
instance, when such materials as ashes, shells, seaweed, Xc., 
choke the tubes they may affect it in any of the following ways :— 
(1) By merely stopping the flow of water—stagnant water has 
been suggested as a cause of corrosion ; (2) by allowing the tube 
to become overheated, and so accelerating the speed of the 
corrosive action; (3) by acting as electro-negative areas. If it 
could be definitely ascertained in which of these three ways (if in 
any of them) such materials spoilt the tubes, a definite advance in 
our knowledge of the subject would have been made, even if no 
remedy at once suggested itself. 

Several other subjects might usefully be studied in this appara- 
tus, ¢.g., the effect (if any) of the presence in the tubes of deposits 
of ferric oxide and basic chloride, since considerable differences of 
opinion exist as to the effect of both these substances. In all cases 
the tubes would be weighed before and after the experiments, and 
the interior surfaces of the tubes examined microscopically at the 
end of the test. Certain tubes would be replaced by glass tubes 
containing short lengths of half sections of the tubes ; these would 
be examined at intervals, and are to be regarded as ‘‘guide tubes,”’ 
used for the purpose of following the course of the corrosion in the 
other tubes, This test would be carried on uninterruptedly for a 
year at least, and some of the tubes would have to be corroded for 
a very much longer time. 

Simultaneously with the main test portions cut off the same 
tubes would be tested under three sets of conditions, in each of 
which the rate of corrosion could be accelerated in one of the 
following ways :—(1) By increasing the temperature of the corrod- 
ing liquid (sea-water). (2) By using acids instead of sea-water: 
(a) With air bubbled through the acid ; (/) without air bubbled 
through the acid. (3) By using a small external electromotive 
force. The results obtained by these tests to be compared with 
those of the main test. 

Series I.—A series of electrode potential or ‘‘ over-voltage’ 
experiments would be made on copper and brass, both pure and 
with definite quantities of added impurities, the particular object 
being to ascertain their effect on solution pressure, and also their 
— action 

n submitting this scheme of experimental work the present 
author wishes to point out that it is directed towards elucidating 
only one or two of the factors in the very complicated problem of 
corrosion, The author believes that there is no other line of 
research which requires a slower and more cautious advance than 
this one. Nostep should be taken until the ground covered has been 
thoroughly explored by repeated observation and experiment. If 
some members believe that they are already in possession of infor- 
mation which enables them to answer some of the problems pro- 
posed to be investigated, the present author would point out that 
experiments with the same object in view, but carried out ina 
different way, frequently bring new and unexpected light to bear 
on a subject, and even if this should not happen, the cumulative 
weight of separate sets of experiments which confirm each other is 
an Important asset, especially in such a subject as corrosion. 


work. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents 





THE VALUE OF ENGINEERING RESEARCH, 


Sir,—With the changes in the conditions of modern civilised 
life, with the very rapid developments in science, all of which it 
would puzzle an admirable Crichton to master, there is evidence of 
a coming change in our attitude towards scientific investization 
and research. The race evolves from the individual to the com- 
munal stage, and from the small community to the aggregation of 
communities forming a national entity. Education, too, has 
become many-sided, and we are now acting upon the axiom that 
the only good foundation upon which a man may build a reputa- 
tion as a specialist is that of good general all-round knowledge 
of the branches of science immediately related to the one 
engaging his chief attention. It is the problem of the applica- 
tion and direction of such knowledge and training as we devote 
to researches in scientific work, most immediately connected 
with engineering questions, that I wish to direct your attention. 
In a certain sense every departure from the standard practice of 
our predecessors, and every step aside from the conventional 
beaten path, is a species of experiment. In many cases the step 
has been taken with results which caused a return to older 
methods. Yet time after time the same futility or fallac 
has been followed to its barren conclusion. In other cases simul- 
taneity of discovery has been achieved by widely separated 
workers, who independently putting together two related facts 
have, by what can only be regarded as sheer logical deduction, and 
not haphazard experimenting, made a new discovery. Year by 
year in the stress of competition more and more is done in the 
world’s factories and workshops by way of experimental investiga- 
tion. Generally speaking, the factory should, and does, play a 
secondary part in research work—not secondary from the point of 
view of importance, but secondary in the chronological sense—in 
taking up the large scale development of that which laboratory 
discovery has indicated as desirable or necessary. Concerted pre- 
liminary experimental work on the part of rival manufacturing 
firms is not a characteristic feature of commercial engineering. 
The more fruitful sphere, therefore, for concerted work lies out- 
side the works in the laboratories of our engineering colleges, 
technical schools, and in those of the engineer or chemist 
in private practice; if these can be organised there are 
certainties of increased national efficiency. Men, however, 
differ in knowledge and temperament. It may often happen 
that the individualist type—a type which covers both the 
college professor, as well as all who throw themselves 
into research and experiment prizing more the mental stimulus 
afforded than the necessary bread-and-butter— chooses to 
work as and how it lists. The results achieved by this type of 
investigator find their way into the journals and proceedings of 
our various societies, or into the columns of the technical Press. 
The value of the sum total of the published work is obvious. But 
what of the unpublished work? Is there no value in an investiga- 
tion which is inconclusive, or does not give the desired result, 
beyond the lesson taught to the experimenter in person? What of 
the effort which might have been saved to others who will repeat 
the same useless investigation all in utter ignorance of preceding 
failures? Or, again, the reticent experimenter may have obtained 
some valuable data, or have spent much time on a partial investi- 
gation which, for one cause or another, has been ahandoned. Its 
publication—so long as there was no disclosure of trade secrets— 
in its partially finished form might set some agile minds to go 
further than was possible to the original pioneer. 

One of your contemporaries has lately urged the establishment 
of a national committee to be charged with the organisation and 
co-ordination of engineering research. In the state of Utopia, 
such a directing body would certainly have administrative func- 
tions over such activities. We are not living under idealistic con- 
ditions; but, Utopian or not, an attempt to organise and 
co-ordinate engineering research is only the logical outcome of the 
success of the British Engineering Standards Committee and of the 
finaucial outlay upon the National Physical Laboratory. The 
national committee may arise later on. Meanwhile its advent 
would not be in any way retarded, if the councils of each of the 
leading engineering institutions appointed a ‘‘research sub- 
committee” to organise the investigation of subjects of general 
institutional interest, and to arrange for the publication of incon- 
clusive researches. Perhaps it would be easiest to start with the 
sectional research sub-committees, and then later endeavour to 
introduce co-ordination between these through the medium of a 
national committee. It would be initially more difficult to secure 
adoption of your contemporary’s proposal to call a conference to 
consider the formation of a ‘‘ Research Co-ordination Committee,” 
which, if established, would proceed to organise the necessary sub- 
committees. WW. F.2. 

February 24th. 


WEIGHTS AND MEASURES. 

S1R,—It is now possible to discuss this very important question 
under new conditions. The metric system is no longer the only 
possible scientific system ; our grain weight is now proved to be 
based on the inch length, and the derived units, arranged deci- 
mally, give a simple and perfect scientific system of units. 

The weights and measures of our country have not been based 
upon the unit of length, and for this reason only the British weights 
and measures have been excluded from use in technical and 
physical measurements. Now, however, by reason of observations 
made quite recently upon the density of water at varying tem- 
peratures, the striking fact has come to light that the density of 
water at 50deg. Cent. (122 deg. Fah.) is such that one cubic inch 
of water at this temperature weighs exactly 250 British standard 
grains. Thus, without rejecting or altering a single one of the 
existing British units, it becomes easy to correlate our fundamental 
native units, and give them a greater perfection and simplicity 
than can be found elsewhere. 

It will be seen that we can base our grain weight upon the inch 
length, and incidentally introduce a perfect decimal system, the 
fundamental units being as follows:—The unit of length = the 
inch ; the unit of area = the square inch ; the unit of capacity 
= the cubic inch ; the unit of weight = the weight of one inch of 
water. 

So, unseen and overlooked, our weights and measures have 
contained all the virtue claimed for the metric system, and have far 
greater range without change of denomination. What can this 
gramme system be enforced todo? Our land measures are decided 
to be satisfactory. The sea measures cannot be improved by the 
kilometre and Paris Meridian. The pound and the yard are the 
base of the world’s textile trades, The inch and the grain are the 
base of the land, sea, and textile measures. 

Now the new discovery that the great principle of weight based 
on length as it has always existed in the inch and grain, proclaims the 
whole crusade of the metric units to have been a great mistake to 
English-speaking people, and has greatly injured our commercial 
prestige, whilst by it nothing has or can be gained, but a great 
irredeemable loss incurred. Without discussing the policy and 
motives of the time, we can review the results of the grand 
professions and efforts made to change the world’s measures and 
other universal methods. The great and useless task of getting a 
length measure from Pole to Equator through Paris, to replace the 
old simple equatorial measures ; the decision to establish the sea 
kilometre and Meridian of Paris; the new centesimal division of 
the circle ; the new era in substitution of the Christian era, In 
place of the seven-day week adopt a ten-day week with the ten- 
hour day, and establish a new calendar, and by chance, like the 
throw of dice, introduce the metre derived industrial units. All 


this was grandly advertised and forced into use by law, and 
maintained from November 22nd, 1793, ti'l January Ist, 1806, 
having caused great confusion. Nothing remains of it now but 
astripof metal. All these great professions with their motives have 
been proved a mistake and failed, only the gramme weight, which 
is based on the centimetre of length, for the reason that it was 
essential to technical uses to have a weight based on a length. 

The metre derived units are not satisfactory or defensible. The 
division of a length so great as the metre involves conditions of 
fractional ratio’s and multiple denomination of units that could 
only be acceptable as a compromise in some severe necessity. The 
dimensions of the units are not the best for practical use, or simple 
for mental uce. There is not any single point in which the metre 
derived units favourably compare with the inch grain decimal 
units ; the latter are superior in every way. 

The new aspect given to the question by these facts commands 
the careful investigation of the English-speaking people. Our 
weights and measures can now be given ideal perfection without 
any great upset of commerce or trade or further loss of prestige. 
The perfection and time-saving simplicity of these inch grain units 
will secure their universal adoption in science, as it still exists in 
the world’s great commerce. Practical users must be the court of 
appeal; they have built the country’s commerce. Only perfec- 
tion and the survival of the fittest must guide any change. 
January 10th. THOMAS PARKER. 


ARGENTINE DESTROYERS. 


Sir,—Permit us to point out that in the interesting article 
describing the new Argentine destroyers in your issue of the 20th 
inst., an error occurs in the description given of the ten vessels built 
by us for the Brazilian Government, it being stated that the coal 
capacity is 90 tons instead of 140 tons. : 
e radius of action of these vessels is 3500 miles as compared 
with what is stated in your list as the radius of action of the 
Argentine destroyers, viz., 000 miles. 

The inference to be drawn from your article is that the speed of 
27 to 28 knots cannot be obtained by the Brazilian vessels in actual 
service. Asa matter of fact, 29 knots and over was obtained in 
one of them with the President of Brazil on board during a trip 
which he took from Rio, down the Atlantic coast, to the Southern 
provinces of Brazil, the management of the vessel being at the 
time in the hands of the Brazilian authorities, which performance 
reflects not only credit on the Brazilian crew, but also shows there 
was an ample margin of speed beyond what was contracted for. 
In connection with this matter, the following letter, received from 
His Excellency the Minister of Marine in Rio, may be of interest 
to your readers :— 

Ministry of Marine, 
Rio de Janeiro, 17th October, 1910. 
Messrs. Yarrow and Co., Limited. 

The Minister of Marine has the satisfaction of stating that the 
ten destroyers ordered from the firm of Yarrow and Co, arrived 
in Rio de Janeiro in good condition, notwithstanding the long 
journey which they made and the storms encountered by some of 
them during the voyage. 

Health and fraternity. 

(Signed) Alexandrino Faria de Alencar. 

In comparing the speed of various destroyers it is necessary to 
take into consideration questions of cost. It is evident, by the 
orders placed during the last two years by the Admiralty, that the 
British Naval Authorities consider money is best spent in building 
a larger number of 27-knot destroyers than a smaller number of 
faster vessels, and it must be gratifying to the Brazilian Govern- 
ment to know that they have come to the same conclusion as the 
British Admiralty, which must be considered no mean authority on 
such a subject, especially after having had experience with 
destroyers of 33 knots and over. 

YARROW AND Co., LIMITED. 

Glasgow, January 27th. 


” RADIANT HEAT. 


S1r,—I understand that Dr. Nicolson is an authority on radiant 
heat. May I venture to ask him for a reply to the following 
question :— 

In the glass gas furnace we have a small lake of fire radiating 
fierce heat to the roof of the furnace This roof is so carefully 
constructed that while it is not far from 3000 deg. Fah. inside, 
outside it is not more than 250 deg. or 300 deg. 

Will Dr. Nicolson tell me what becomes of the heat radiated 
from the molten glass ? 

These furnaces will run for weeks without alteration of tempera- 
ture, save for a few seconds when ‘‘changing over” the gas. It 
is certain that the outer walls of the furnace do not radiate or con- 
duct heat away as fast as it is poured into the furnace. 

Now, furthermore, while it has been laid down as a thermo- 
dynamic axiom that heat cannot pass from a colder to a hotter 
body, it is also ruled, nevertheless, that radiant heat will pass 
from a cold toa hot body. Therefore it appears that the glass is 
continually transmitting heat to the brick roof and that the brick 
roof is continually transmitting heat to the glass. But extra heat 
is, as I have said, being continually poured into the furnace. 
What becomes of it ? 

Again, if the bottom of a vertical cylinder is raised to a high 
temperature, I find by experience that the time taken to boil by, 
say, a pint of water suspended inside, increases about as the square 
of the height of the vessel above the bottom. What becomes of 
the radiant heat when the vessel is at the highest point ’ 

In this case it will not do to say that the heat is radiated in all 
directions. My own view is that radiant heat being ether waves, 
these die out just as sound waves die out in air. ! should like 
some further information. Tyndal says nothing to the point. 

January 30th, St. HELENS. 





STEAM CONDENSING PLANT. 


Str,—In reference to your article in last week’s issue referring 
to my paper on ‘‘Steam Condensing Plant,” read before the 
Manchester Association of Engineers on the 12th inst., 1 would like 
to point out a slight error. 

In column 1, nineteenth line from the bottom, you state that 
‘Curves E and E! are similar curves based on coal at 8s. and 12s. 
per ton respectively.” This should read ‘‘ Curves E! and E* as 
curves E refer tocoal at 10s. per ton.” 

Glasgow, January 26th. W. A. DEXTER. 








LEGAL INTELLIGENCE. 





GOLDSCHMIDT « CHINN. 


A Lawsuit for infringement of patent was recently brought 
before the Supreme Court of Sydney by Mr. Goldschmidt. 

A Mr. Chinn, of Adelaide, had repeatedly made offers to carry 
out the welding of tramway rails, &c., by means of the alumino- 
thermic process.» He was proceeded against for infringement of 
the patents by the inventor, Dr. Hans Goldschmidt, of Essen- 
Ruhr. The defence asserted that, owing to various defects, the 
patent was invalid. The Supreme Court of Sydney has now 
decided that the patent is valid, and that Mr. Chinn was guilty of 
infringement, vi granted an injunction restraining him from 
further infringement. At the same time he was ordered to pay 





high costs. 
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A LARGE SUPERHEATER. 


WHAT is claimed to be the largest superheater ever 
yet constructed is shown in the accompanying engraving. 
It is fitted toa Stirling boiler of the Sheffield Corporation 
Electric Supply Department, and is, we understand, arranged 
in the same manner as was adopted for the seven Stirling 
boilers at the new General Post-office central station. It is 
known as the Ferguson patented sectional superheater, and 
it was designed and erected by Ferguson Superheaters, 
Limited, of 11, Queen Victoria-street, E.C. 

The evaporative capacity of the boiler to which the super- 
heater under consideration has been fitted is 38,000 1b. of 
water per hour, and its working pressure 200 lb. on the 
square inch. The heating surface of the superheater is 600 
square feet, and the designed degree of superheat is between 
120 deg. and 130 deg. Fah. 

On referring to the drawing, it will be seen that the steam 
from the boiler drum enters the inlet marked A and is distri- 
buted along the header B, which is divided in its centre. From 
this header it passes down through half of the superheater 
tube sections and up to the header marked C, and then down 
again through the other half of the tubes to the header D, 
which collects the steam and passes it on to the steam main 
E. The outlet header is provided with a regulating pipe F, 
the valve F of which can be operated from the floor level. 
This valve regulates the degree of superheat. 

When the boilers are shut down it is advisable to stop an 
excessive accumulation of water in the superheater. For 
this purpose the headers are provided with drain connections 
G and H. These connections have valves which can be 
opened so as to allow any water of condensation to be drained 
back into the boiler drum. Under ordinary working 
conditions the valve H is never shut, as it is on the saturated 
steam side, and any priming water carried over with the 
steam drains back through it into the boiler drum without 
getting into the superheater tubes. It is pointed out that, 
not only does this arrangement do away with the risk of 
dirty water getting into the tubes, but it reduces to a 
minimum fluctuations in the temperature of the steam, as 
the tubes have not got to re-evaporate this water; and that 
fluctuations in the degree of superheat are due more to 
priming water getting into the tubes and having to be re- 
evaporated than to any other cause. Moreover, it will be 
observed that the tubes in this superheater are taken off from 
the tops of the headers and project to a considerable height 
above them. This, of course, assists in preventing any water, 
whether the result of priming or of condensation, getting into 
the tubes, since in order to do so the water must first have 
completely filled the headers. 

The headers and tubes are made of mild drawn steel, and 
the steam branches are welded on solid. The tubes are 
expanded into flanges of rolled steel, and the joints are 
secured by steel studs and nuts. 

Several claims are made for this superheater in addition to 
those which have already been mentioned. In the first place 
we may draw attention to the shape and construction of the 
tubes. They are attached to the headers as we have just 
explained, and are all easily accessible simply by raising one 
or more of the cast iron plates which are arranged in sections 
above them. It is thus quite easy to get at the tubes for 
inspection, and to remove each one ‘separately as occasion 
may demand. Further than this, it is claimed that with the 
double bend at the top and the bend at the bottom there is so 
much allowance for expansion and contraction that there is 
no trouble whatever with the joints. 

The superheater can, we understand, be applied to any 
boiler. In the case of a Lancashire or Cornish boiler it is fitted 
immediately to the rear of the latter. In a dry-back boiler 
it consists of two elements, one fixed on either side of the back 
chamber. The temperature actually in the back chamber of 
the usual standard dry-back boiler is too high to admit of 
fitting the superheater directly behind the boiler as is done 
with those of the Lancashire and Cornish types, as just 
explained. Reliance is therefore placed on radiated heat 
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superheat required under ordinary working conditions. In 
the case of a Cochran boiler the superheater is fitted in the 
uptake. The gases, after passing through the superheater, 
may be taken to a feed water heater and thence to the 
chimney. 

We may add that until the end of July last the Ferguson 
superheater patent—No. 25,611 of 1905—was worked by 
agreement by James Gordon andCo. This agreement expired 
at the time mentioned and was not renewed. The present 
company, known as Ferguson Superheaters, Limited, was 
thereafter formed, and it is carried on under the direction of 
Mr. C. F. Cooper, M. Inst. C.E., as managing director, and 
Mr. C. M. Ferguson, the inventor of the superheater, as 
manager, at the address given above. 








THE STUMPF LOCOMOTIVE. 


IN a paper recently read before the German Institute of 
Engineers at Berlin Herr J. Stumpf said that several loco- 
motives fitted with uni-directional flow locomotives are 
already in existence. They are: One superheater goods 
engine on the Moscow-Kasan Railway, built by the Kolomna 
works, near Moscow ; two superheater goods engines on the 
Prussian railways, built by the Stettiner Maschinenbau A.G. 
Vulcan ; one superheater goods 
engine, by the same com- 
pany, which was exhibited at 
Brussels ; and two superheater 
goods engines for the Swiss 
railways, built by the Swiss 
Locomotive Works at Win- 
terthur. 

Since the locomotive is a 
non-condensing engine, said 
Herr Stumpf, a large clearance 
space—in this case 174 per 
cent.—must be provided. The 
admission valves are placed 
in the cylinder covers, and the 
exhaust in the cylinder, as 
usual. The long piston is com- 
posed of three parts—a central 
mild steel sleeve or ring and 
two cast steel ends, dished to 
provide clearance space, and 
fitted with piston rings. The 
piston-rod passes through the 
bosses of these ends, and 
the nut on it draws them 
together. The weight of the 
piston and rod is not greater 
than that of a low-pressure 
piston and its rod for an en- 
gine of the same power. The 
exhaust occupies 10 per cent. 
and compression 90 per cent. 
of the stroke. On account of the large ports there is a sharp | 
exhaust which produces a bright fire. The wire-drawing of 
the exhaust, which is usual in ordinary engines, does not 
occur ; it is for this reason also that so few ashes are drawn | 
over into the smoke-box, since in the intervals of the exhaust 
they have time to fall back into the fire. The energy of the 
blast is, however, sufficient to compensate forits intermittency. 
The uni-directional flow locomotive can use the steam effec- 
tively down to the atmospheric line. The exhaust of the new 
engine is, moreover, favourable at early cut-off, whilst with | 
the ordinary locomotive under these conditions great | 
throttling of the exhaust takes place. This is lacking in 
the Stumpf locomotive owing to the fact that the exhaust 
opening is always the same, and hence the back pres- 
sure which occurs in ordinary engines with early cut-off is 
obviated. 

But, above all, on account of the peculiar steam flow, 
great thermo-dynamical advantages are realised. It follows, 











from the fact that there can be no back pressure, owing to 
the large exhaust, at any speed and at any cut-off, that the 
steam consumption of the engine is excellent. 

Some time ago a series of comparative trials, lasting two 
months, between two Stumpf locomotives, two engines with 
piston, and two with drop valves, were completed by the 
Prussian State Railways in order to test the relative merits 
of the three types. All the engines were four-coupled goods 


| with Schmidt superheater and worked on the same line in 
| normal service, and the tests were made with day and night 


| shifts and under conditions as similar as possible. 


The 


| following results were obtained :— 








Coal con- Ratio o 
: Mean Ib. of 
F ee sumption ' mean 
Locomotive. per 1000 Mean kilos. ecient COnsUNp- 
ton-km. ; tion. 
Kilos. 
Stumpfengine .. { G4 } 17,285 062 10 
20 BT 
Piston valve engine.. { 4-4 } 20.57 O74 1! 
91 98 
Lentzengine .. .. { eg 22.215 | 080 Iz 











From this it is evident that the Stumpf locomotive has the 
lowest coal consumption of the three types tested—19 per 


| cent. less than the piston-valve engine and 28% per cent. less 


than the Lentz valve engine. 





OBITUARY. 


ENGINEER-CAPTAIN MARRAOCK, R.N. 


ENGINEER-CAPTAIN MARRACK, R.N., Assistant™ E.n- 
gineer-in-Chief of the Navy, died on Saturday, the 2sth 
instant, at his house at Brockley. He had to relinquish his 
work three weeks ago owing to influenza, but his death was 
due to a sudden cardiac attack. This officer was born in 
1861 at Newlyn, near Penzance. He entered Devonport 
Dockyard as an engineer student in 1875, and after serving 
six years there passed into the Royal Navy as an assistant 
engineer. He then underwent a three years’ course of 
special engineering training at the Royal Naval College, 
Greenwich, winning a professional certificate. He left 








| 


Greenwich in 1884, and went to sea in the Indian troopship 
Himalaya. This was followed by service in the Alexandra. 
From 1890 to 1893 at Devonport Yard he had charge of the 
engineer drawing-office, and was associated with the design 
and manufacture of machinery under construction at that 
yard. 

After a further period of sea service he went to the Admiralty 
and was associated with designing and structural work, with 
which he was continouslly identified from that time, except 
for short periods of sea service in H.M.S. Ocean and H.M.S 
Duncan. Whilst at the Admiralty he for some time held 
the position of Instructor in Marine Engineering at Greenwich. 

Among important work with which his name was associated 
was the introduction of turbine machinery. The design of the 
machinery of the Dreadnought occupied his special attention : 
for this he received an expression of high appreciation from 
the Board of Admiralty. It was in connection with work at 
the Dockyards and Admiralty that he did his greatest service, 
his sound engineering knowledge and great energy enabling 
him to carry out his duties with great satisfaction. He was 
promoted to the rank of Chief Engineer in 1894, became a 
Staff Engineer four years later, and Fleet Engineer in 1902. 
On the 1st January, 1909, he was appointed Assistant 
Engineer-in-Chief, and was promoted to Engineer Captain in 
September of the same year. In this capacity he proved 
a most efficient officer. 

He was a member of the Institute of Naval Architects, 
and also the Institute of Metals, and was recently associated 





STUMPF LOCOMOTIVE CYLINDER 


with the Engineering Standards Committee in connection 
with steel castings, trial results of ships, and methods of 
boiler testing. 








Minitary Motor Lorrigs ror ITaty.—The Italian Government 
is about to hold a competition for the supply of 600 motor lorries 


to the army, open to Italian firms only. e specification is :— 
Light type. Medium type. 
Tons. Tons. 
Gross weight on road wie} 3 5 
joad and fuel for 120 miles f ‘* vise ost tal 
So On ane Pa oe 1 25 


To have a 4-cylinder vertical engine running on petrol or alcohol ; 
chain transmission with gear cases ; steel-tired wheels, which may 
be elastic ; four brakes ; track 71lin.; speed on level miles an 
hour ; must be able to mount a slope of 15 per cent. with full load. 
Nothing is said as to the speed ap hill, but the military authorities 
in other countries expect 4 miles an hour with full load up a 
gradient of 1 in 10. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Raw Iron Trade. 

THE raw ironmasters on ’Change to-day (Thursday) in 
Birmingham were well satisfied with the extent of orders they 
have netted since the year opened, and their contract books at 
the furnaces present a very comfortable condition. The bulk of 
the business for co s’ early requir ts has now, however, 
apparently been done, and the amount of new orders placed to-day 
was not generally judged to be large. There was no giving way in 
prices either by Staffordshire or Midland makers, and it was 
impossible to buy at anything less than recent firm rates. Quota- 
tions should be named as :—Forge pig iron: Staffordshire common, 
50s, to 50s. 6d.; part-mine, 52s. to 53s.; best all-mine forge, 85s. ; 
foundry, 90s.; cold blast, 115s.; Northamptonshire, 50s. 6d. to 
ois, 6d.; Derbyshire, 52s. 6d. to 53s, 6d.; North Staffordshire 
forge, 51s. to 52s,; best, 58s. to 59s. 





Best Sheets and Tin Advances. 

The advances in the tin market--as much as £5 per ton 
in a single week—are proving a very urgent matter to the tin-plate 
makers and to the producers of best large sheets. The meta] has 
now touched over £200 per ton, and will probably go higher. It 
would be unreasonable to expect these industries to bear the 
heavy increase in the cost of raw material without their insisting 
on some compensating increase in the price of finished manufac- 
tures. The Birmingham iron market is therefore in no way 
surprised that the tin-plate people should be demanding an addition 
of ls. per box on late prices, and that the large tinned sheet firms 
should have declared an advance of £1 per ton. A large business 
is recorded in both these trades, and the tin-plate makers state 
that they have three months’ work on their books, 


Gas Tube Strip Advanced. 

The outlook in the gas tube strip trade has undergone a 
great improvement, and the Gas Strip Seeutamunnet Association 
have raised their standard by 5s. per ton, making the minimum 
£6 15s. for big orders and £6 17s. 6d. per ton for smallerlots. The 
action now taken has been expected for some weeks, and the 
better future which seems likely to attach to the tube industry 
shculd enable the ironmakers successfully to command the increase 
they have announced, 


Anticipated Advance in Tube Prices. 

There is important and very encouraging news in the 
wrought iron tube trade. At last the largest firm in the whole 
trade in England and Scotland has, it is understood upon what 
is regarded as very good authority, consented to throw in their 
lot with the proposal which has long been before the industry 
to once again establish a national association. The object of the 
association will, of course, be to put an end, or at least a limit, to 
the ruinous internal competition which has rendered the trade 
unprofitable for everybody, and to command a stated advance in 
prices. Present discounts are:—Water tubes, 72} per cent.; 
steam, 75 per cent.; and gas, 774 per cent. The proposition is to 
reduce discounts 5 per cent., equal to a net advance of about 
20 per cent. or more. The discounts on fittings of all descriptions 
are 5 per cent, more than the discount on tubes, 


Iron Trade Combination Impossible. 

Disappointment rather than any surprise is expressed 
that the scheme to which reference was made last week for re- 
organising the second and third-class bar iron trade has fallen 
through. It was mentioned in last report that considerable work 
had yet to be done before the Association could be regarded as 
formed, and the interval has established that the obstacles pre- 
viously recognised as existing are insuperable. Three or four 
considerable firms in the district have maintained their opposition 
to the bitter end, although the recent promoters have been men of 
influence in the trade, and under these circumstances it is under- 
stood that no further steps towards combination will be attempted. 
Prices of South Staffordshire common bars remain at £6 and 
under, and merchant iron at £6 5s. as an average, though some 
firms are trying for £6 6s. 9d. and £6 7s, 6d. per ton, and refuse 
to sell for less, North Staffordshire bars are quoted £6 15s. at 
outports, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 


Pig Iron Again Weaker. 

THE attendance on the Iron Exchange on Tuesday was 
about a usual one, but the tone was slow and buyers apparently 
showed little disposition to operate except to cover their imme- 
diate wants. Whilst Derbyshire and Middlesbrough showed a 
reduction, other English makes were not quotably changed. 
Scotch was decidedly weaker, and, with the exception of Gart- 
sherrie, there were lower figures to note all round. This state of 
things may no doubt be accounted for by the present condition 
of the warrant market. In hematite, West Coast showed a 
reduction of about 6d., but East Coast maintained late rates. 
Finished iron is again unchanged. Steel: Steel billets, both 
English and foreign, were lower as compared with the last week, 
but there isa much steadier tone to note Copper, lead and tin :— 
Copper: With the exception of tough ingot, which is dearer, there 
have been few features of interest to note in this department. 
oe unchanged, but English tin ingots have advanced rather 
sharply. 


Quotations. 

Pig iron: Lincolnshire No. 3 foundry, 54s. to 54s. 6d.; 
Staffordshire, 54s. to 54s, 6d.; Derbyshire, 55s.; Northampton- 
shire, 56s, 6d.; Middlesbrough, open brands, prompt, 58s. 4d.; 
January-March, 58s, 10d. Scotch: Gartsherrie, 62s. 6d.; Glengar- 
nock, 60s. 6d. to 61s. (official 62s.); Eglinton, 60s. to 60s. 6d., 
delivered Manchester. West Coast hematite, 67s. 6d. to 68s.; 
East Coast ditto 66s. to 67s. 6d. and 68s. 6d., both f.o.t. 
according to delivery. Delivered Heysham: Gartsherrie, 60s. 6d.; 
Glengarnock, 58s, 6d. to 59s. (official, 60:.); Eglinton, 58s. to 
58s, 6d. Delivered Preston: Gartsherrie, 61s. 6d.; Glengarnock, 
59s, 6d. to 60s. (official. 61s ); Eglinton, 59s. to 59s. 6d. Finished 
iron: Bars, £6 15s.; hoops, £7 7s. 6d.; sheets, £8 to £8 2s. 6d. 
Steel: Bars, £7; Lancashire hoops, £7 7s. 6d.; Stafford- 
shire ditto, £7 7s. 6d.; sheets, £8 to £8 5s.; boiler plates, 
£7 17s. 6d.; plates for tank, girder, and bridge work, £7 5s.; 
English billets, £5 to £5 5s.; foreign ditto, £4 12s 6d. to 
£4 15s.; cold drawn steel, £9 10s. to £9 15s. Copper: Sheets, 
£70 ; tough ingot, £59 to £59 10s. ; best selected, £59 to £59 10s. 
per ton. Copper tubes, 8}d.; brass tubes, 68d.; condenser, 73d.; 
rolled brass, 6}d.; brass wire, 64d.; brass turninz rods, i 
yellow metal, 6d. to 64d. per Ib. Sheet lead, £16 5s. to £16 
per ton. English tin ingots, £200 per ton. 


Lt 


Os. 


The Lancashire Coal Trade. 

There was a quiet feeling in the coal trade all round. 
The colder weather influenced demand for hcuse coal. Slack was 
in sellers’ favour ; shipping demand unchanged. Quotations were 
as follows :—Best Lancashire coal for domestic purposes, 15s. to 
16s.; seconds, 13s. to 14s.; common 10s. 10d. to 12s.; best burgy, 
10s. 5d. to 10s. 11d.; round furnace coal, 11s. 5d. to 11s. 11d.; 
best slack, 8s. 11d, to 9s, 5d.; medium, 8s. 5d.; common, 6s. 5d. 


to 7s. 5d, at the pit. Coal for shipping and bunkering purposes, 
screened, 9s, 9d. to 10s. 6d.; unscreened, 9s, 3d. to 9s, 9d., 
delivered Manchester Ship Canal. 


Proposed Amalgamation of Manchester and Salford. 

At the late meeting of the Salford Council it was decided 

by a majority of three to appoint a special committee to consider 
the question of the amalgamation of Manchester and Salford. 


New Salt Plant at Weston Point. 

The new triple effect vacuum plant which the Salt Union 
has laid down at Weston Point, adjoining the Manchester Ship 
Canal, and which was briefly described in THE ENGINEER of June 
10th last, is expected to be in working orderin April next. The 

lant will, it is anticipated, be large enough to produce between 
50,000 and 200,000 tons of salt per annum. Steam at 200 lb. 
pressure per square inch will be supplied to an electric power 
plant from which the exhaust steam will be taken to the first effect 
of the vacuum plant for making salt, while generating sufficient 
current to supply the requirements of the salt plant, and also 
direct current for the electrolytic production of caustic soda. It 
is ho to create a local demand for the surplus electric power. 
The brine for the production of the salt, it may be remembered, is 
brought from Northwich by an old pipe line 124 miles long, and 
steps were taken when the scheme was first projected to prevent 
the Salt Union taking the brine to Weston Point. The opposi- 
tion has, however, subsided. 


Dredging Operations on the Ship Canal. 

At adinner given by the Manchester Steamship Owners’ 
Association last week Mr. J. K. Bythell, chairman of the Man- 
chester Ship Canal Company, said that 588,000 cubic yards had 
been dredged during the past year and that 7,000,000 tons of spoil 
had been removed from the Canal. 


New Fish Dock at Fleetwood. 

The work of completing this undertaking, which belongs 
to the Lancashire and Yorkshire Railway Company, is being 
actively pushed forward. I recently had an opportunity of 
inspecting the dock in company with Mr. D. C Rattray, the 
engineer to the Lancashire and Yorkshire Railway Company, and 
was impressed by the progress which had been made. ‘I'he whole 
of the fish and coal quays are of ferro-concrete on the Hennebique 
system. When finished, in the course of a few months, the 
accommodation at Fleetwood for the fishing industry will be 
second to none in the country, and a large fish traffic seems 
certain to result on this railway. 


BARROW-IN-FURNESS Thursday. 


Business in the hematite pig iron market is very steady, and 
there are indications all round that trade is in for a better time 
than has been the case for a long while back. The demand is 
increasing not only on local but on general account, and makers 
are now well sold forward and wil] shortly have to increase their 
make of iron. At present there are only 25 furnaces making iron. 
Some of the furnaces are maintaining a large output of metal. 
Most of the iron is going into immediate consumption, but there 
is also some buying in view of the future, and speculators have 
confidence of realising something handsome. Makers are quoting 
68s, 6d. 
Bessemeriron. Best and special sorts of iron command a good steady 
sale, and these sorts are quoted at 70s. to 75s. per ton delivered. 
This trade has developed considerably of late. Warrant iron is 
quoted at 66s. 6d. per ton net. The quotation at three months 
runs about ls. more than this. The stores of warrant iron have 
been increased to 37,967 tons. 


Iron Ore. 

For iron ore there is a good brisk demand, not only on the 
part of local smelters, buta biz tonnage of Cumberland and Fur- 
ness ore of good quality is being used in Scotland. At the mines 
all through the district there is a busy state of affairs, and new 
fields of ore are being sought after in the Cleator Moor district. 
Prices are naturally firm, with good average qualities of native ore 
at 12s, 6d. to 16s. 6d. per ton, and the best ores run up to 22s, per 
ton. Hodbarrow shipments have been large for some time on 
coastwise account. The arrivals of foreign ore continue to be 
small, and last week nothing was brought into the Barrow Docks. 
Spanish ores of the highest quality are quoted at 22s. per ton, 
delivered to West Coast works, 


Steel. 

There is nothing new to report in the steel trade. The 
general demand for steel sections is steady and prospects are 
bright all round. For steel rails there isa good steady inquiry 
not only on home but on overseas account. At Barrow and also 
in West Cumberland there is marked activity in the rail mills and 
a good output is being maintained. Heavy sections are quoted at 
£5 10s. to £5 12s. 6d. per ton. For other sections of rails there is 
only a limited demand. Steel shipbuilding material is a good trade 
at present and will continue so for a long time to come. No 
business, however, is coming to Barrow either to meet local require- 
ments or from general sources. The Barrow hoop and wire works 
are busy, and the works of the British Griffin Chilled Iron and 
Steel Company are well employed. 


Shipbuilding and Engineering. 

The shipbuilding industry is busier than it has been for 
some time. At the Barrow shipyard the new Japanese battleship- 
cruiser is now well in hand, and on other work overtime is being 
worked with a view to overtaking lost time. Every department of 
both trades is actively employed. 


Fuel. 
There is a fuller demand for coal and coke. Prices are 
unchanged. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


General Conditions. 

Very satisfactory reports continue to be received regard- 
ing the condition of the local steel trades, and there is undoubtedly 
a good deal of activity both in the heavy and light branches. 
Since the year began order books have sensibly improved, not 
only on account of additional Government work, but also owing to 
the larger volume of general trade. Engineers are needing ure ent 
supplies of various requisites, particularly high-speed steel, and 
while the orders that are coming in are for no very extensive 
quantities individually, they amount in the aggregate to a very 
respectable total. The wagon-building industry, which has had 
rather a disappointing year, is showing signs of improvement, and 
makers of rolling stock requisites are in receipt of better orders ; 
spring makers, in particular, being very busily engaged at the 
moment. Local wagon-building firms are much disappointed at 
the whole of the large Great Central Railway order being placed 
in the Birmingham district. 3 


The Coal Trade. 

The firmer tone noted in previous reports of the steam 
coal market is fully maintained, and some move is taking place as 
regards shipping contracts from March to September. Buyers 
are more desirous of renewing them. The basis on which renewals 
are taking place shows a reduction of 6d. per ton on last season’s 





rates. Jt is thought that when the shipping season proper com- 


er ton net f.o.b. for parcels of mixed numbers of | 








mences advances may be obtained. The industrial consumption 
is heavy. 


House Coal. 

So far there has been no stimulus to the house coal trade 
worth mentioning, and the month has been rather disappointing. 
Collieries are not well supplied with orders, and some of the pits 
find that stocks are difficult to keep down. The London market is 
rather slack for the time of the year. A spell of cold weather 
would, however, materially alter the present conditions, as it is 
known that merchants have been reducing their stocks to a rather 
low point. Pit prices :—13s. to 13s. 6d. for superior sorts, and 
lls. 6d. to 12s, 6d. for ordinary qualities. 


Slacks and Coke. 

Continued strength rules in the market for slacks, and 
collieries are taking advantage of the scarcity of supplies by 
advancing quotations. This, however, applies chiefly to those 
firms which are well sold under contract, and current market values 
may be reported as below :—Best washed smalls, ’5s. 6d. to 6s. 6d. ; 
best hard slacks, 5s. 6d. to 6s.; seconds, 3s. 9d. to 4s. 6d. Coking 
smalls are strong. Coke is very firm at 12s. 9d. to 13s. 3d. for 
best washed samples and 12s. to 12s, 6d. for unwashed descrip- 
tions. 


Pig Iron Market. 

As reported last week, there is a temporary cessation of 
buying in pig iron and semi-finished materials. This is believed 
to be due chiefly to the fact that consumers covered their immediate 
requirements during the active buying of some weeks ago. Prices 
are firmly held all round. Deliveries are ona fair scale. Hema- 
tites appear to be the best placed section of the pig iron trade, 
and rates are still showing an upward tendency. There is not sv 
much doing in the billet trade, although the local rolling mills are 
busy. Finished iron steady. Current quotations :—Lincolnshire 
No. 3 foundry, 52s.; No. 4 forge, mottled and white, 51s ; basic, 
53s. 6d.; Derbyshire No. 3 foundry, 5’s. to 52s. 6d.; ditto forge. 
48s, 6d. to 49s. 6d., all per ton net delivered Sheffield or Rother- 
ham. East Coast mixed numbers are at 73s. 6d. net. Bar iron, 
£6 15s.; basic billets are firmer at £5 5s. to £5 15s. 


The Steel Trades. 

The volume of work on hand in the heavy trades is 
sufficient to keep the local plant fully employed, and most manu- 
facturers are able to see pretty far ahead. Government orders 
and the increased demand from the shipbuilding centres are 
mainly responsible for this improved condition of things, but there 
is a very fair volume of general trade passing, while the shipping 
business in the lighter steel trades, particularly in agricultural 
implements, high-speed steel, twist drills, &c., is brisk. Cutlery 
makers are also very busy on export orders, There is some little 
revival in the edge tool trade. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 


Cleveland Pig Iron. 

A Goop account unfortunately cannot be given this week 
of the Cleveland pig iron market ; it is not taking the course that 
was generally predicted for it when the year opened, but the tone 
has become fiat and business idle, notwithstanding that all other 
branches of the iron and steel industries are improving both with 
respect to demand and prices. Yet as regards Cleveland warrants, 
a lower figure has been touched this week—49s. 03d. cash buyers 
—than has been reported since the tirst week in October, and there 
has been a fall of 1s. 1d. per ton from the best price noted since 
the year opened. The fact is the market for Cleveland pig iron is 
being demoralised by the continued heavy daily increase in the 
stock of it in Connal’s,public stores, Over 21,000 tons was added 
in January, bringing up the stock to over 550,000 tons, of which 
about half-a-million tons consisted of No. 3 alone. Too much pig 
iron is undoubtedly being made not only in Cleveland, 
but also by our chief competitors abroad, and this state 
of affairs is somewhat frightening the holders of Cleveland 
warrants, who are showing a desire to dis of what they 
hold, but find it not a little difficult to meet with anyone who will 
take the iron off their hands, The prices are weakened by the 
endeavours of holders to sell. If the makers would cease opera- 
tions at half-a-dozen of the furnaces that might relieve the present 
tension ; but apparently they are not inclined to take that course, 
and probably they would be greater losers by blowing out a fur- 
nace than by keeping it going. This week Messrs. Walker, May- 
nard and Co., at the Redcar Ironworks, have blown in a furnace 
which has been damped down for seven months. It will produce 
ordinary Cleveland iron, and it is understood that the firm’s order 
books call for this addition to their make. The Carlton Iron Com- 
pany at Stillington, near Stockton, has blown out a furnace pro- 
ducing Cleveland iron, and Palmer's Shipbuilding and Iron 
Company at Jarrow-on-Tyne has blown in a furnace to produce 
basic iron, which iron, however, will not come upon the market, 
for it will be utilised at the firm’s steel works. There are now 82 
furnaces in operation in the North-East of England out of 115 
built. The makers’ price of No. 3 Cleveland pig iron on Tuesday 
was 49s, 44d. per ton for early delivery, and 49s. 3d. was accepted 
by second hands, but, other qualities being rather scarce, are 
realising comparatively better prices. Thus, 48s. 6d was obtain- 
able on sotiey, both for No. 4 foundry and No, 4 forge, and 48s, 
for mottled and white. 


Hematite Pig Iron. 

The contrast between the condition of the market for 

East Coast hematite pig iron and that for ordinary Cleveland 
pig iron is very pronounced, and is much to the advantage of 
the former. The make of hematite pig iron is not in excess of 
the requirements, whereas that of Cleveland pig iron is un- 
doubtedly a good deal more than the market requires. Stocks 
of hematite pig iron do not increase, while those of Cleveland pig 
iron are accumulating every day, and at rather heavy rate ; prices 
of hematite iron are very firm, and have not suffered a single 
“set back” since quotations began to rise, whereas Cleveland 
iron prices have been altogether unsteady, and this week have 
touched a price 1s. 1d. per ton below the recent best, and it is nearly 
four months since so poor a price for warrants has been noted. 
What undoubtedly is depressing the market for Cleveland pig 
iron are the enormous and rapidly increasing stocks in Connal’s 
stores, and till there is a change in this respect prices of Cleve- 
land iron cannot be favourable to the sellers. No one will buy 
who can put off. That is not the situation in the hematite iron 
trade, for makers there are by no means weak in regard to 
rices, and for prompt deliveries of mixed numbers East Coast 
sa not less than 65s. 6d. per ton will be taken, while several 
makers have realised 66s. for their iron and 67s. is asked for the 
second quarter of 1911. It does not appear that it will be profit- 
able to the consumer to wait for reduced prices, the chances being 
that the value of hematite will rise substantially instead of decline. 


Iron-making Materials. 

Business in foreign iron ore is almost at a standstill just 
now. Consumers in this district whose stock of ore was nearly 
exhausted in the summer when the strikes at Bilbao were in 
progress, have become substantial again, and they can afford to 
wait. Therefore there is no pressure to buy Rubio ore at such a 
price as is now quoted—-22s. 6d. per ton delivered. It does not 
appear to have been paid, and little iron ore has been bought since 
the quotation exceeded 22s. The ironmasters think the Spanish 
mineowner is wanting too large a proportion of the 65s. 6d. which 
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is obtained for the pig iron when they ask 22s. 6d., and certainly 
the profits of the ironmaster must small even if he pays Is. 
a ton less than this for his ore. The discovery is reported of a 
workable seam of ironstone of fair quality in Cold Moor, near 
Great Broughton, in Cleveland, and it is expected that it will be 
pened out, and the produce taken to the line of railway 
at Stokesley Station, probably by aerial tramway. Some 
years ago the working of the ironstone in the Scugdale 
Valley, above Swainby, im‘Gleveland, was abandoned as the stone 
got to be too poor in quality, awa the railway from the Scugdale 
mines to Potto Station was taken up. Tt és mow stated that a 
further supply of fair ironstone has been met with imanother part 


of the valley. Coke is weaker in price, the pressure of @emeand. 


has ceased, while the supply has increased, and there are con- 
siderable stocks at the collieries, which the producers thereof are 
anxious to get rid of. Good furnace coke can now be obtained at 
15s. 9d. per ton delivered at Middlesbrough 


Manufactured Iron and Steel. 

Good accounts are given about business by manufacturers 
of finished iron and steel ; business is increasing, and the outlook is 
altogether encouraging, more especially for producers of rails, 
plates, and galvanised sheets. The demand for the last named is 
almost in excess of the present power of production, and the out- 
put is larger than at any previous period. Prices all round are 
firmer, though not quotably higher. The railmakers adhere firmly 
to £5 15s. per ton net f.o.b. for heavy steel rails, and the makers 
of cast iron chairs to £3 12s. 6d. per ton, also net f.o.b. Steel 
ship plates are at £6 15s., and iron ship plates at £6 12s, 6d. per 
ton, less 2} per cent. f.o.t., and it seems hardly likely that lower 
prices will rule this year, as manufacturers are so well off for 
orders for the current year’s execution. The bar makers report a 
brisker demand for iron bars, and they are able to realise £7, less 

“24 per cent. f.o.t., for them. More activity is reported in the 
demand for hoops, sheets, and wire, and the outlook all round is 
very encouraging. 

Coal and Coke. 

The improvement in the coal trade seems to have been 
somewhat short lived, for business is slack again, and prices 
weaker for most descriptions. There is nothing like the pressure 
of demand that was reported some three weeks ago. Steam coals 
(best) are at 9s. 6d. per ton for the current month’s sees but 
10s. 6d. is asked for delivery over the Baltic season ; seconds, for 
prompt delivery, are at 8s, 6d. Best gas coals are at 9s, 44d., and 
seconds at 8s, 9d. Coke is in quieter request, and prices weaker, 
though not quotably lower than last week. 








NOTES FROM SCOTLAND. 
( From our own Correspondent, ) 


The Pig Iron Warrant Market. 

THE depression in pig iron has been attracting a good deal 
of public attention for the reason that the general improvement in 
trade was expected to bring with it firm if not higher markets for 
raw material, And yet it is not an unusual experience to find 
markets go down when they had been expected to go up, and the 
reverse, the general cause being that expert speculators are con- 
stantly discounting trade movements of importance. On the 
present occasion the increase of stocks appears to be the chief in- 
fluence at work, and the market has had the somewhat remarkable 
experience in the last few days of finding both ‘“‘bulls” and 
‘“bears” at once desirous of selling pig iron. In such circum- 
stances, the wonder is, not that prices have receded, but rather 
that the decline has not been much greater. Holders who bought 
warrants some time ago, expecting an advance in prices, having 
become tired, have been selling out, and, at the same time, 
the ‘‘bears” have judged the time opportune to expand their 
accounts. In the opinion of some authorities this is a market 
position that ought to lead eventually to an increase of business. 
Cleveland warrants are at the time of writing about 1s. per ton 
lower than at the beginning of the year, and Cumberland hematite, 
which advanced sharply in the early part of January, with a com- 
paratively good business being done, has receded in price, and is 
now not so much in demand. Business has been done in Cleveland 
warrants in the last few days from 49s. 7d. to 49s. 14d. cash, 
49s, 24d. for delivery in eight and eleven days, and 49s. 34d. 
sixteen days. 


The Scoteh Pig Iron Trade. 


There has been a steady, although not a large, increase in 
the shipments of Scotch pig iron since the beginning of the year. 
Local consumption is also considerable, but much of it is said to 
be proceeding under contracts fixed some time ago, so that current 
demand is generally quiet. Prices, however, are well maintained. 
Govan and Monkland, Nos. 1, are quoted f.a.s. at Glasgow, 
57s. 6d., Nos. 3, 56s.; Carnbroe, No. 1, 62s., No. 3, 58s.; Clyde, 
No. 1, 62s. 6d., No. 3, 57s. 6d.; Gartsherrie and Calder, Nos. 1, 
63s., Nos. 3, 58s.; Langloan, No. 1, 65s., No. 3, 60s.; Summerlee, 
No. 1, 65s. 6d., No. 3, 60s. 6d.; Coltness, No. 1, 82s. 6d., 
No, 3, 61s.; Eglinton, at Ardrossan or Troon, No. 1, 58s., No. 3, 57s.; 
Glengarnock, at Ardrossan, No. 1, 65s., No. 3, 60s.; Dalmellington, 
at Ayr, No. 1, 60s. 6d., No. 3, 58s. 6d.; Shotts, at Leith, No. 1, 
63s. 6d., No. 3, 58s. §d.; Carron, at Grangemouth, No. 1, 66s. 6d. 
No, 3, 59s. 6d. per ton. There are 86 furnaces in blast in Scotland, 
compared with 84 at this time last year. 


Hematite Ore and Pig Iron. 

The iron ore trade gives promise of further expansion. 
Ore prices do not show material change. The output of hematite 
pig iron in Scotland has been steady since the opening of the year, at 
the rate of about 14,000 tons per week, and this is about one-half the 
production of the whole of the Scotch furnaces. It is believed that 
nearly the whole of this quantity is now being absorbed, but, of 
course, the stocks of hematite are considerable—how much 
precisely is difficult to ascertain, as the makers do not specify the 
proportions of the different kinds of iron in their returns of the 
stock. The price of Scotch hematite has been well maintained, 
merchants quoting 71s. 6d. per ton for West of Scotland delivery. 


Maileable Iron and Steel. 

There is a fair volume of business in the malleable trade, 
but works outside the combination are reported to be causing 
some trouble by cutting prices. In the steel trade, works are in full 
operation, and furnaces and rolling mills that had been idle for years, 
are being prepared to aid in the manufacture. Theorders in hand 
for shipbuilding steel occupy a large proportion of the time of the 
makers, and the export business, especially to the Colonies, seems 
to be expanding. The iron and steel manufacturers have, in some 
instances, been receiving large quantities of semi-manufactured 
goods from the Continent, and completing these mainly, it is said, 
for export. Orders have been placed in the West of Scotland for 
= quantities of structural material for India and 
Australia. 


Engineering and Ironfounding. 

The North British Locomotive Company has secured an 
order to construct fifty engines and tenders for the Western State 
Railway of France. The engines and tenders will together weigh 
about 120 tons, and they are to be built after the type of those on 
the Highland Railway, with certain French adaptations. It is 
many years since an order has been received here for French loco- 
motives, and the authorities at Paris are careful to explain that 
the sole reason for sending the order to this country is the necessity 
for early delivery. The locomotives have to be delivered and on 
the rails in France by Ist July, and the order was sent to Glasgow 





because the French locomotive builders were not able, owing to 
the contracts they have already in hand, to comply with the con- 
ditions for early delivery. Marine engineers and boilermakers are 
generally busy, some of them exceptionally so, and the engineering 
trade as a whole is feeling the impulse of better times. Iron- 
founders are also reporting an improved condition of business, 
Several good contracts for cast iron pipes have been placed with 
Scotch founders. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Last Week’s Coal Trade. 

It was stated in Cardiff om Saturday that the steam coal 
market, instead of showing any indication of seemed 
rather stronger. Colliery owners said that order books over the 
whole of February were filling in a satisfactory manner, and that 
in all probability prices for large and small would be fully main- 
tained and possibly improved a Spot coals were reported 
scarce and practically unobtainable. It was freely commented 
upon on "Change that the tendency of the coal trade to drift 
towards the North ; buyers are booking heavily in that direction, 
but even with this the demand was such that supplies were 
insufficient, aud sellers were able to secure firm figures for 
delivery in the second half of the month. 


Present State of the Coal Trade. 

When the market opened this week the report was that a 

strong inquiry prevailed, with higher prices. Latest :—Best 
steam, 13s. to 18s. 3d.; best seconds, 17s. 3d. to 17s. 9d.; 
ordinaries, 16s. 6d. to 17s.; best drys, 17s. to 17s. 9d.; ordinary 
drys, 16s. to 16s. 6d.; best washed nuts, l5s. to 15s. 6d.; 
seconds, l4s. to 14s. 6d.; best washed peas, 12s. 6d. to 13s. 6d.; 
seconds, lls. to 12s.; best bunker smalls, 9s. 9d. to 10s. 3d.; best 
ordinaries, 9s, to 9s. 6d.; cargo smalls, 8s. to 9s. ; inferiors, 
7s. 6d. to 8s.; best Monmouthshire black vein, 16s. 6d. to 16s. 9d.; 
ordinary Western Valleys, 15s. 6d. to 16s. ; best Eastern Valleys, 
14s. 6d. to 15s, ; seconds, 13s, 9d. to 14s. 3d. Bituminous: Very best 
households, 17s. 6d. to 18s.; best ordinaries, 143. 6d. to 16s. 6d.; 
No. 3 Rhondda, 17s. to 17s. 6d.; brush, 13s. 3d. to 13s. 9d.; 
smalls, 10s, to 10s. 6d.; No. 2 Rhondda, 13s. 3d. to 13s. 6d.; 
through, 10s. 9d. to 11s. 3d.; smalls, 8s. to 8s. 6d. Patent fuel, 
15s. to 16s. Coke: Special foundry, 24s. to 26s. 6d.; foundry, 
19s. to 22s.; furnace, 16s. 6d. to 17s. 6d. Pitwood, ex ship, 


Prospects of a Strike Settlement. 

There are now reasonable grounds for believing that a 
settlement is at hand, and the dispute, ruinous to coalowners and 
colliers, coming to an end. On Friday a meeting of the Executive 
Council of the South Wales Miners’ Taassatlon is to be held in 
Cardiff, when proposals will be submitted from Mr. Askwith, of 
the Board of Trade, who is endeavouring to effect a settlement. 
The precise nature of the proposals is at present a secret, but the 
opinion of trustworthy authorities is that they will prove to be, 
on the whole, acceptable to the workmen, and that in the near 
future this disastrous stoppage will be brought to a close. 


Newport (Mon.) Coals. 

There was a good strong pressure for supplies throughout 
the week. Steamers arrived freely, but supplies fell short of the 
requirements. Market strong for sellers. and parcels sold at a 
premium ; smalls 3d. better on the week ; house coal, patent fuel, 
and coke strong. Latest :—Best black vein, 16s. to 16s. 6d.; 
Western Valleys, 15s. to 15s. 6d.; Eastern Valleys, 14s. to 14s. 6d.; 
other kinds, 13s 6d. to 14s.; best smalls, 8s. to 8s. 6d.; seconds, 
7s. 3d. to 7s 9d.; inferiors, 7s. to 7s. 3d. Bituminous: Best 
households, 15s. 6d. to 16s. 6d.; seconds, 14s, to 15s. Patent 
fuel, 14s. 6d. to 15s. Coke: Foundry, 18s. to 20s.; furnace, 
16s. 6d. to 17s. 6d. Pitwood, ex ship, 18s. 9d. to 19s. 


Swansea Coals. 

Latest quotations :—Anthracite: Undertone still easy ; 
inquiry for large slow; rubbly culm, steady; beans and peas, 
very firm ; red vein, not very brisk. Steam coals easier ; inquiry 
not so good as last week. Latest: Best malting, anthracite, 22s. 
to 24s. net; seconds, 18s. to 21s. 6d. net; big vein, 15s, 6d. to 
17s., less 24; machine-made ‘cobbles, 2Us. to 22s. 6d. net ; Paris 
nuts, 22s. 6d. to 24s. net; French nuts, 22s. 6d. to 24s.; German 
nuts, 22s. 6d. to 24s. net; beans, 19s. 6d. to 21s. net; machine- 
made large peas, 10s. 6d. to 11s. net; fine , 9s. to 10s. net ; 
rubbly culm, 5s. 6d. to 5s. 9d., less 24; duff, 2s. 9d. to 3s. net. 
Steam coal: Best large, 17s. 6d. to 18s. 6d.; seconds, 13s. 6d. to 
15s.; bunkers, 10s. 9d. to 12s.; small, 7s. to 7s. 9d., all less 
23. Bituminous: No. 3 Rhondda, 18s. to 18s. 6d.; through, 15s. 
to 15s. 6d.; small, 10s. 9d. to 11s. 9d.; patent fuel, 13s. to 13s. 6d., 
ra less 24. Prices: All coal quotations are f.o.b. net cash thirty 

ays. 


Tin-plates. 

The Welsh tin-plate market is very firm and a good busi- 
ness has been done during the week at the following prices :— 
Bessemer steel cokes, 14s. 9d. to 14s. 104d. f 0.b., 13s, 104d. to 
14s., 13s. 9d., 14s. to 14s. 3d., and 13s. 9d. to 14s., 14s. 9d. to 15s, 
15s. 9d. to 16s. 6d., 27s. 6d. to 28s. Latest advices received of 
closing quotations were :—Tin-plates firm ; I.C., 15s. f.o.b. Wales; 
tin, £198 to £198 10s Latest report: Tin-plate market continues 
very strong, and prices are advancing in sympathy with the 
advance in raw material. Bessemer cokes, 15s. 6d. 


Current Quotations. 
Pig iron, Cleveland, 49s. 3d.; lead, £12 17s. 6d.; spelter, 
£23 7s. 6d.; copper, best selected, £58 to £50 10s.; iron ore, 
Rubio, 21s. 6d. to 22s. 6d. Cardiff or Newport, Mon. 








CATALOGUES. 





R. Y. PICKERING AND Co., 3, Victoria-street, S.W.—A circular 
to hand from this firm deals with Thomson’s patented buffer. 

CHarLes H. BiuMg, Mitcham, Surrey.—This is a well got up 
little booklet, having reference to electrical varnishes, enamels, &c. 

HANDLEY Paag, Limited, 72, Victoria-street, S.W.—From this 
firm we have received a pamphlet dealing with accessories for 
aeroplanes. 

R. anD J. Beck, Limited, 68, Cornhill, London, E.C.—This is a 
catalogue dealing with physical apparatus and optical goods of 
various descriptions, 

Carron Company, Carron, Stirlingshire, N.B.—This company’s 
latest booklet, illustrating and giving particulars of smokeless 
stoves has reached us. 

BOULTON AND Pav, Limited, Norwich.—Some literature to 
hand from this firm deals with portable and permanent wood 
and iron buildings for export. 

THe GENERAL ELECTRIC CoMPANY, 67, Queen Victoria-street, 
E.C.—This is a pamphlet dealing with lanterns and reflectors, 
shop lighting fittings, advertising signs, &c. 

J. SAYER AND Co., Limited, Canal Works, Halifax.—A chain 
cutter mortising machine is illustrated and described in a tasteful 
little pamphlet which has been sent to us by this firm. 

8S. H. Heywoop anp Co., Limited, Reddish, near Stockport.— 





—— 


This is a catalogue which deals with electric cranes of varioys 
descriptions, including overhead travellers, fixed and walking jibs 
goliaths and wharf cranes. ; 

A. REYROLLE AND Co., Limited, Hebburn-on-Tyne.— Pamphlet 
No. 93 has reached us, It deals with oil-cooled totally-encloseq 
motor starters and gives prices, dimensions, code words, and other 
particulars of interest to buyers. 

THE British Steet Princ Company, Limited, Dock House 
Billiter-street, E.C.—This company’s latest catalogue on steel 
sheet piling has reached us, It is a well-illustrated publication 
and contains much useful information. 

BLAKE BoILER, WAGON, AND ENGINEERING COMPANY, Limited, 
Alliance Works, Darlington.—This is a well-compiled catalogue 
pertaining to boilers, steel railway rolling stock, turntables, oj] 
tanks, pontoons, pressed steel bogies, &c. 

A. EMANUEL AND Sons, Limited, 7, 9, 11, and 13, Great George. 

square, London, W.—From this firm we have 
received an extensive and well-bound catalogue dealing with 
artistic electric light fittings and sundries. 

THE British, Irish, and Colonial Department of the Maschinen. 
fabrik Oerlikon, Oswaldestre House, Norfolk-street, Strand, W.(, 

This is a leaflet dealing with a new and novel three-phase 
enclosed induction motor with forced ventilation. 

RicHARD KLINGER AND Co., 66, Fenchurch-street, E.('.— 
Circulars to hand from this firm deal with the Klinger reflex 
gauge glasses, stuffing-box packing, manhole joints, locomotive, 
automobile and marine lubricators, and a new gauge cock packing, 

JOSEPH KAYE AND Sons, Limited, Lock Works, Leeds.—A_ well] 
bound catalogue sent to us by this firm deals with Kaye’s patented 
railway carriage door locks, latches, and handles, &c. Many 
excellent illustrations are given, iucluding some of the depart 
ments in the company’s works, 

ASHWORTH, Sons, AND Co., Limited, Midland Iron Works, 
Dewsbury-- This company’s catalogue No, 21 has been sent to us, 
It is full of useful information concerning weighbridges, weighing 
machines, and scales and illustrations, prices, and other particu 
lars of interest to buyers are given. 

JENS ORTEN-BoviING AND Co., 94, Union-court, Old Broad- 
street, E.C.—This company’s catalogue on ‘‘ Victoria” turbo 
pumps has reached us, Also a leaflet showing the efficiency of a 
pump of the description made for the Lampton Collieries. The 
efficiency guaranteed was 78 per cent., and that obtained, 86 per 
cent. 

THomMas W. Warp, Limited, Albion Works, Savil-street, 
Sheffield.—This company has just issued a new machinery cata 
logue. Many illustrations are included, and prices are given 
throughout. Within its 160 pages new machine tools, boilers, 
engines, and power plant of practically every description are con 
sidered. 

THE STIRLING TELEPHONE AND ELEcTRIC Company, 200, Upper 
Thames-street, London, E.C.—Publication No. 175 has reached us, 
It is devoted to diagrams showing various methods of connecting 
Stirling telephones. We have also received publication No. 170, 
which deals with telephones, bells, indicators, fire alarms, pushes, 
batteries, wires, &c. 

W. G. Pyke anp Co., Granta Works, Cambridge.—A catalogue to 
hand from this firm deals with all kinds of physical and electrical 
instruments, including moving coil galvanometers, potentiometers, 
standard low resistances, resistance boxes, electrometers, flexible 
rules, recording cylinders, Hibert’s magnetic balance, apparatus 
for determining the thermal conductivity of copper, &c. 

THE INDIA RUBBER GUTTA-PERCHA AND TELEGRAPH Works 
Company, Limited, Silvertown, E.—List No. 41 has been for 
warded to us. It sets forth the advantages of the Silvertown 
Bleeck-Love primary battery, and gives prices and dimensions of 
standard cells. Batteries of this type are said to have a remark- 
ably high electro-motive force, low internal resistance, and great 
current capacity. 

THE Carson Too. Company, 15, Stanley-road, Earlsdon, 
Coventry.—From this firm we have received a small booklet 
relating to diamond tools for the truing and dressing of grinding 
wheels. Much useful information is contained therein, and 
several types of tool are shown, and advice is given as to the size 
of tool best suited to the diameter of tools in use. The pamphlet 
is one which should appeal to all associated with the use of grinding 
machinery. 

TaANGYES, Limited, Cornwall Works, Birmingham.—List No. 154, 
which has just been issued by this company, deals with vertical 
treble ram pumps. These pumps are suitable for working against 
heads up to 300ft. and can be driven by belting from an engine or 
electric motor, or can be arranzed with an extended base for 
carrying a gas or an oil engine, or an electric motor to be geared 
direct to the pump, or to drive it through ‘“‘silent” chain and 
pitch chain wheels. 

THE SANDYcROFT Focnpry Company, Limited, Chester.—This 
is a useful catalogue dealing with storage batteries. This firm has 
now taken over the accumulator business previously carried on by 
W. O. Rooper and Co., and the Epstein Accumulator Company, 
and has erected up-to-date premises for the manufacture of 
storage batteries on the most improved principles. 

SreMens BrotHers AND Co., Caxton House, Westminster, 
S.W.—An extensive and well compiled catalogue is to hand from 
this firm. It is devoted to vulcanised india-rubber wires and 
cables. Prices and other particulars of interest to buyers are 
given, and there are many illustrations. From the same firm we 
have also received a pamphlet which deals with portable frequency 
inaicators, and electrical instruments for demonstrating purposes. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Monks, HALL AND Co., Limited, of Warrington, advise us that 
arrangements have been made with Messrs. J. B. Guthrie and Son 
to give up the agency which they have held for upwards of 28 years, 
in order that Messrs. Hall and Co. may open an office in London 
under their own name and management. Mr. Frank Cox has 
been appointed their London representative, and he commenced 
his duties on February lst at St. Benet Chambers, Fenchurch- 
street. Telegrams, ‘‘ Phyrobar.” Telephone No. 6239 City. 








ConTracts.—Jens Orten-Biving and Co. have just received an 
order from the Hiroshima Electric Light Company, of Japan, for 
three Francis water turbines of 1300 brake horse-power, and one 
exciter of 110 brake horse-power, to work under a head of 44.8ft. 
Also for one turbine of 340 horse-power at 54m. head for the 
Companhia Fiacao E. Tecidos Unicio Lavrense. Other orders 
include Victoria turbo pumps for the Indian and other Govern- 
ment departments.—The Diesel Engine Company, Limited, has 
recently received orders for ten of its engines of a combined brake 
horse-power of 3225. The largest units are a 600 brake horse- 
power engine for the Urban District Council of Barking, and a 525 
brake horse-power engine for the Colombo Tramway Company.— 
Messrs. A. and P. Steven, of Thanet Honse, 231-2, Strand, have 
secured an order for 24 hydraulic lifts for the new buildings of 
Messrs. the Calico Printers’ Association, Limited, Manchester. The 
building will also be equipped with eight of Messrs, Steven’s high- 
pressure ‘‘Silens Dustman” vacuum cleaning machines.—The 
A/S Tyssefaldene, which is completing its power plant at Tysse 
(Norway), has just placed a contract for the delivery of four 
13,500 horse-power high-pressure turbines with Escher, Wyss and 
Co., of Ziirich (Switzerland). 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c 


(From our own Correspondent.) 


Rheinland-Westphalia. 

No noteworthy changes can be said to have taken place 
n the iron and steel market since last report. The tone generally 
; strong, and a good demand comes in for pig iron as well as for 
manufactured iron, On the whole, consumers are still inclined to 
iy reserve as regards forward orders, and a slight want of con- 
fidence can also be noticed here and there. The engineering and 
construction shops are, almost without exception, well and re- 
muneratively occupied, and their terms of delivery are very long. 
According to a report from Berlin, the Hartmann Works have re- 
ceived a second order for locomotives worth two million marks for 
the Eastern Railway of France. Ata general meeting of steel 
masters which took place on the 25th inst. in Diisseldorf specifica- 
tions for semi-finished steel were stated to be coming in freely ; 
it was resolved at the same time to maintain the prices at present 
d for sales in the second quarter also. Foreign demand in 
good ; light section rails meet with but 
moderate request. tional iron is rather weakly called for, but 
more life is expected later on. Foreign sales in sectional iron 
during the first nine months of the past year were 64,000 t. higher 
than in the corresponding period the year before. The next 
meeting of steel masters will be on February 23rd. 


quote sales 
Vignoles rails is ver 


Iron and Steel in Silesia. 

All the — departments of the iron and _ steel 
industry can be repor' in regular employment, although it must 
be owned that heavy contracts are an exception. The outlook, 
however, is considered fairly good, and rates have, until now, been 
remarkably firm. 


Coal and Coke. 

In Khbeinland-Westphalia = yy aon of house fuel has 
improved during the week past, and the business in engine fuel 
has lost nothing of its former stiffness. Coke is in very good 
request. Silesian deliveries of coal to Austria-Hungary have 
slightly improved, and the coal trade generally has been favour- 
ably influenced by the cold weather. Inland demand for engine 
fuel, though pretty regular, leaves room for improvement. 


Austria-Hungary. 

Demand has been rather slow in the past week, both as 
regards raw and finished iron ; still, a fairly good activity was 
reported from the majority of shops and foundries, and there is 
probably more work coming forward in a week or two. Rates are 
tolerably firm, in spite of the somewhat limited business done at 
present ; only now and then makers show a willingness to go down 
in their prices rather than lose a contract. All sorts of engine and 
house coal sell freely and regularly. y 

The Belgian Iron Market. 

Two weeks ago a slight improvement was reported from 
the Belgian iron market, but during this and last week accounts 
have been anything but favourable, both as regards the business 
in raw and in finished iron. Firmness is wanting in nearly all 
branches, and if demand is stated to be good one week, dulness 
and a want of ap re spirit are complained of the next, and 
there is very little forward business of any weight to be reported. 
Sheets, as well as rails, form an exception, the last named article 
showing a specially strong tendency. In semi-finished steel also a 
healthy and regular business is being transacted at the prices 
hitherto quoted, and there is more life in the locomotive and 
wagon department; prospects, too, in this branch of the iron 
industry are se A satisfactory. 





THE Status Prize.—We are asked to remind our readers that 
what is known as the Status Prize may be awarded by the Council of 
the Society of Engineers (Incorporated) each year for the next three 
years ending 1913—if papers of sufficient merit are received—for 
the best paper written % any person on the subject of ‘‘ How to 
Improve the Status of Engineers and Engineering, with special 
reference to Consulting Engineers.” This year the prize will con- 
sist of books or instruments, or both, selected by the author of the 
chosen essay, to the value of six guineas, The essay should be 
written in the third person, should contain not fewer than 4000 
nor more than 6000 words and should be typed on one side only of 
foolscap paper, the distance between the lines being Zin. or more. 
All essays submitted in competition for this prize and the copy- 
right therein are to become the property of the Society, but the 
donor of the prize shall also have the right of publishing such 
essays or any part thereof. The Council of the Society may, at 
its discretion, permit the publication of any essay by its author, 
on such conditions as it may think tit to require. The chosen 
essay will be read and discussed at a meeting of the Society, the 
reading being done by the author if possible, and will be published 
in the usual manner it the Society’s vowrna/, the author being 
entitled to receive fifty copies of his paper upon publication 
thereof. The prize will not be awarded to any member of 
Council or officer of the Society of Engineers. Essays sent in for 
competition must be received by the Secretary, 17, Victoria-street, 
Westminster, S.W., on or before May 31st in each year. 


RoYAL METEOROLOGICAL SocreTy.—The annual general meeting 
of this Society was held on Wednesday evening, the 18th instant, 
at the Institution of Civil Engineers, Westminster, Mr. H. 
Mellish, president, in the chair. The Council, in their report for 
the past year, expressed their great pleasure that his Majesty the 
King had graciously consen to continue the patronage which 
he had accorded to the Society when Prince of Wales. The report 
went on to say that the experiment was tried for the first time of 
holding a meeting out of London, and on February 23rd the 
Society met at Manchester, where so much interest has recently 
been taken in the investigation of the upper air. The meeting 
was well attended, and led to a good discussion on the papers read, 
some of which were communicated by local Fellows. ‘The Council 
state that the increased number of applications for lectures on 
meteorological subjects shows that greater interest is now being 
taken by the general public in meteorological matters. The 
researches into the meteorological conditions of the upper atmos- 
phere have been continued under the auspices of the joint com- 
mittee appointed by the Society and the British Association. The 
work of the Society in all its branches has been actively carried on, 
und there has been an increase of twenty-one in the number of 
Fellows on the roll. The president, Mr. H. Mellish, said that the 
completion of the third decade since the Society undertook the 
collection of climatological observations suggested that the moment 
was opportune for taking stock of the data which had been collected 
in the British Isles, and of the progress which had been made in 
reducing and discussing them, so he devoted his address to a con- 
sideration of the present position of British climatology. The 
following were elected the officers and Council for the ensuing 
year:—President, Dr. H. N. Dickson; vice-presidents, Messrs. 
F. Druce, H. Mellish, R. G. K. Lempfert, and Colonel H. E. 
Rawson ; treasurer, Dr. C. T. Williams ; secretaries, Mr. F. C. 
Bayard and Commander W. F. Caborne ; foreign secretary, Dr. 
R, H. Scott ; councillors, Mr. W. W. Bryant, Mr. C. J. P. Cave, 
Mr. F. W. Dyson, Mr. E. Gold, Mr. R. H. Hooker, Mr. R. 
Inwards, Captain C. H. Ley, Mr. R. E. Middleton, Commander 
M. W. C. Hepworth, Mr. M. de C. Salter, Mr. J. W. ‘Towse, and 
Captain R. C, Warden. 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics, 

When the abridgment is not illustrated the Specification is without 
drawings. 
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STEAM ENGINES. 


18,100. July 29th, 1910.—IMPROVEMENTS RELATING TO VALVES, 
Johann Stumpf, 33, Kurfiirstendamm, Berlin. 

The invention is illustrated in one comvenient form in the 
accompanying engraving, which illustrates a deuble-beat valve, 
such as is used for controlling the admission of steam te an engine 
—for example, a uni-direct‘onal flow steam engine. The valve 
pocket A is provided with a seating B, on which one of the closing 
faces of the valve I rests. To the casing A there is fixed a part D, 
which carries the seating F. The seating F is considerably higher 
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than the usual seating, the distance apart of the two seatings and 
the diameter of the waist of the valve being chosen to give 
sufficient cross-section for the flow of steam. A threaded pin holds 
the part D to the casing A. The centre of the part D is provided 
with acylindrical bore to receive and guide the central extension X 
on the valve. The part D is further undercut so as to provide 
ample space K forthe flow of steam. The interior of the casing A 
and the exterior of the removable part D are preferably ‘‘ cleaned 
up,” so as to provide a smooth wall for the steam passage. By 
using a detachable body D the undercutting is rendered prac- 
ticable, and the walls of the steam passage may be cleaned up with 
maximum ease.—January 11th, 1911. 


INTERNAL COMBUSTION ENGINES. 


19,242. August 16th, 1910.—AN IMPROVEMENT RELATING TO 
IGNITION IN LARGE INTERNAL CoMBUSTION ENGINES, Robert 
Bosch, of Hoppenlaustrasse 11-13, Stuttgart, Germany. 

Hitherto the simultaneous production of sparks has been 
attained by connecting the ends of the secondary winding of the 
ignition machine each with a corresponding insulated slip ring, 
the brush bearing on the ring being connected with one lead of a 

ir of ignition leads. It is obvious that the two slip rings S and 

$ may also be placed adjacent to each other or may consist of a 

single ring of insulating material with two contact pieces, one 

beside the other, the brushes being fixed in the respective planes 
of rotation. A diagram of such an arrangement is shown in the 
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upper engraving, wherein A is the secondary armature winding of 
an ignition machine, and S$ thesliprings keyed to, but insulated from, 
the armature shaft, and connected respectively with the ends of 
the winding A ; Band B! are the corresponding brushes, and K, K! 
are two sparking plugs situated in different positions in the com- 
bustion space ; E is the mass of the engine or earth. According 
to the present invention, a single slip ring divided into two parts 
insulated from each other and from the shaft is used, instead of 
the hitherto usual two slip rings, and two brushes are arranged 
diametrically opposite to each other in the same plane normal to 
the axis of rotation to connect these ring segments with the igni- 
tion leads. An arrangement of this kind is shown in the lower 
engraving. Instead of the two slip rings S and S!, there are here 
two segments S and S!, which are so set relatively to the armature 
that they are always in contact with the brushes B and B! at the 
time of ignition. Asin the upper engraving, K and K! are spark- 
ing plugs and E is the mass of the engine or earth.—J/anuary 4th, 
1911. 





DYNAMOS AND MOTORS. 


22,224. September 24th, 1910.—ImMpROvED METHODS OF DETERMIN- 
ING THE PRESENCE AND DIRECTION OF THE EQUALISING 
CURRENTS IN ALTERNATING CURRENT APPARATUS, Siemens 

ii Brothers and Co., Limited, of Caxton House, Westminster, 

The primary coils of a current transformer are inserted in seriex 
between the common bus bar and the circuit of similar phase of 
each generator, and the secondary coils of the transformer are 
connected in series with one winding of the phase difference 
indicator of that generator, while the other winding of the phase 
instrument is traversed by the resultant current due to the sum of 
the separate currents flowing in these secondary coils. The 
arrangement shown is suitable for installations comprising a large 
number of generators and also possesses the advantage that an 
exact control can be effected when only one machine is in operation. 

The generators A, B, € and A!, B!, C! are arranged in two groups. 


N°22,224. 





Each group is provided with transformers T and phase instruments 
P. The windings W, in which the resultant of all the currents 
flows, are su plied with current from the transformers X or Y. 
The phase differences in the machines of each group can be 
indicated by the separate instruments and also the phase differences 
in the resultant currents in the two groups can be shown by means 
of a phase instrument S, whose two windings are in series respec- 
tively with the windings W, which are traversed by the resultant 
current in the two groups, so that the total outputs of the two 
groups can be compared. The above described arrangement can 
obviously be employed with a still larger number of generators, by 
inserting a group phase difference indicator between each group. 
Also for greater exactness, groups could be formed of every two 
machines,—Junvary 4th, 1911. 


28,661. December 10th, 1910.—IMPROVEMENTS IN OR RELATING 
TO THE REVERSING OF PoLYPHASE ELEcTRIC MOTORS, 
Siemens-Schuckertwerke, G.M.B.H., of 3. Askanischer Platz 
Berlin, S.W. : 

One arrangement of the system embodying the invention is 
illustrated as applied to a three-phase motor, the winding of which 
in indicated by M. R is a two-pole switch for the right-hand 
direction of running, whilst L is one for the left-hand direction. 

Whereas the method of reversing hitherto employed consists in 

first opening the switch R and then inserting the switch L for the 

purpose of changing from right hand to left hand, according to the 

present invention the switch R is not opened first, but the switch L 

is first closed at a suitable moment, so that a short circuit exist« 
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between the reversing conductors, and only then is the switch R 
opened. The method is specially suitable when circuits with very 
low frequency are to be reversed, as in such a case the moment 
when there is equality of current and of potential is easily recog- 
nised, and it is easily practicable to keep within it. It is possible. 
as will be seen from the drawing, toemploy a synchronising lamp S 
for indicating the right moment. When the lamp is extinguished 
the reversing may be effected. Obviously it is not necessary to 
effect the reversing by hand, as any suitable one of the known 
automatic synchronising devices may be employed for the purpose. 
An appreciable time may have to elapse before the right moment 
for reversing occurs. To shorten this time the reversing arranze- 
ments shown in the drawing may be duplicated or triplicated in 
such a manner that the reversing operation may be performed, if 
desired, on any of the pairs of terminals A B. BC, or€ A. 
January 4th, 1911. 


CRANES AND CONVEYORS. 


28,033. December 7th, 1909.—IMPROVEMENTS IN APPARATUS FOR 
HOISTING AND DIscHARGING COAL AND THE LIKE, Frederick 
William Tannett-Walker, of Hunslet, Leeds, York. 

In hoisting and discharging coal the truck is usually run on to a 
table, one end of which is pivoted toacradle. The cradle and 
table are then raised, and the table is tipped about its pivot. The 
table is commonly tipped by ropes led from the top of the hoist 
attached to arms on the table. These arms are very much in the 
way of the workmen, and, according to this invention, the ropes 
are led down to a girder beneath the table and connected to it by 
a connecting-rod. Instead of tae girder and the connecting-rod 
a rotary motion may be used, the ropes being attached to barrels 
ona shaft. A is the cradle and B the table, the latter being pro- 
vided with rails on to which the trucks are run. The cradle has 
fixed to its sides a pair of pinsS. The table has fixed to it cor- 
responding jaws E. Dis a beam free to rise and fall in guides, 
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fixed to the underside of the cradle A, and connected by the rods 
F to the underside of the table B, The beam has fixed to it ropes 
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P by which the table is tilted. 
January 11th, 1911 


A modification is also dealt with. 


TRANSMISSION OF POWER. 


602. 
VARIABLE SPEED GEARING, Herbert William Wilson, of 10, 
Milton-road, Stowmarket, Suffolk. 


The three upper engravings show in plan, side, and end elevation 
a suitable and convenient method of arranging this gearing with a 


universal jointed coupling supported and carried by the hinged 
frame which supports an oscillating wheel member. A is a 
conical member, B an oscillatiug wheel member, C a hinged frame 
supporting the oscillating wheel member, hinged at E and E, ona 
line with the centre of motion of the universal jointed coupling D, 
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G and G being a chain or belt wheels for transmitting rotation 
between B and D, and F a supplementary member or spindle 
having a fixed alignment. The next two engravings show the 
gearing in side and end elevation with the universal jointed 
coupling D situated within the hub of the oscillating wheel 
member B. C being the hinged frame which supports the oscillat- 
ing wheel member, hinged at E and E, and F the supplementary 
member or spindle having a fixed alignment. The bottom engraving 
shows in part side elevation the gearing provided with the auxiliary 
rotation communicating wheel H, supported by an extension of the 
hinged frame C. A being the conical member and B the oscillat- 
ing wheel member.—J/anuary 11th, 1911. 


MACHINE TOOLS AND SHOP APPLIANCES. 
273. January 5th, 1910.—IMPROVEMENTS IN PNEUMATIC REAMERS, 
John Shaw Schofield, of Gershom, Forest Hall, Northumber. 
land, and John Swift, of 149, De la Pole Avenue, Anlaby-road, 
Hull, Yorkshire. 

The casing A containing the mechanism for operating the drill 
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January 10th, 1910.—IMPROVEMENTS IN OR RELATING TO 


of a fork D attached to, or formed integrally with, a bent lever E, 
the bend of the lever being pivotally carried by two hanging links 
F which are themselves pivoted to one end of a pintle G, one half, 
or thereabouts, of which is free to turn in a sleeve H attached toa 
bar I, the extent to which G can turn being limited by the length 
of a slot J provided in the sleeve to receive a pin or stud K, 
which upstands therein from that part of the 
within the sleeve. 


by a clamp O and nipple P toa 


attached to the rotary throttle valve R. 
suitable kind.—Jaxuary 11th, 1911. 


24,277. 
DRILLING TOOLs, The Société Anonyme, the Be Iqium Tool Com 
pany, of 46, rue Bara, Brussels, Belgium. 


working pistons with slide valve distribution, in which the work 
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ing cylinders are arranged radially in one and the same plane, and 


arranged between them and their cylinders, as at A, the working 
pistons acting upon a single common crank of a shaft which drives 
the distributors and the drill holder spindle.—Janwary 11th, 1911. 


TESTING AND MEASURING INSTRUMENTS. 


234. January 4th, 1910.—IMPROVEMENTS IN DRAUGHT GAUGEs, 
William Deeble Ferguson, 3, Mount Delphi, Antrim-road, 
Belfast, and Thomas Henry McMurray, 22, Cliftonville-avenue, 
Belfast. 

The gauge is connected by a pipe from A to the place where the 

pressure or vacuum is desired to be measured: A being in con- 

nection with the bottom of cylinder B, in which the piston C works 
freely, being supported by a light rod or stem D. The air enters 
the gauge casing by the hole E and presses on top of the piston 

C. Any reduction in pressure under the piston will now cause the 

piston to descend in cylinder B, putting a tension on thread F and 

thereby turning the small grooved pulley G and the arbor H 

against the resistance of the hairspring J, and causing the pointer 
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K to move along the scale on dial P and indicate the difference of 
pressure which exists between the air near the gauge and the air 
at the far end of pipe leading from gauge. 
be adjusted in length to suit the desired scale, and the pointer then 
a zero by turning the small arm L to which the spring is 
attached. 


The hair spring J can 


M is a movable pointer for indicating any desired 








pressure on the scale. 
carefully balanced and the arbor is made to turn with little friction 
on centres running in metal bearings N, or in jewels.—January 
11th, 1911. 


MISCELLANEOUS. 
12,430. May 2Ist, 1910.—MxaNs FoR REGULATING THE ELEC- 
TRODES IN ELECTRIC SMELTING FURNACES, Aktiebolaget 


regulating the electrodes in movable electric smelting furnaces of 
that kind in which the electrodes are hung in framing fastened to 
the furnace itself. 
controlling devices have been fastened to the furnace itself. 


The pointer K and grooved pulley are 


Elektrometall, of Bergsgatan 43, Stockholm, Sweden, a limited 
company. 
The present invention has for its object improved means for 


In such constructions hitherto carried out the 
This 





or reamer B is provided with diametrically opposite pins C pivot- 
ally carried in divided or hinged bearings at the ends of the arms 





arrangement has the disadvantage that the controlling device has 
been exposed to heat from the furnace. Especially when auto- 


matic regulating devices have been used this disadvantage 


felt. 


a 


has been 


In order to avoid these disadvantages the control} 
mechanism and the hand or automatic regulators belonging 
same are, according to the present invention, mounted on 


to the 
on a fixed 





sintle which is 
The compressed air is conveyed to the tool by 
a flexible tube L, one end of which is detachably attached to the 
casing A by a nipple M and clamp N, the other end being attached mn | 
-piece Q, to which is attached the fae vhs, 
adjacent end of the bent lever E, the T-piece being in turn 
The bar I may be of any 


October 19th, 1910.—IMPROVEMENTS IN COMPRESSED AIR 


This invention relates to a compressed air drilling tool having 


the working pistons move in tubular cylindrical distributors | 


from the drawing. The claims are simpl 
not be reproduced ; they are seven in num 
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| frame, and by means of special devices movement is therefrom 
transmitted to the electrodes, which are carried in frames mounted 
on the furnace itself.—/anuary 4th 1911, 








SELECTED AMERICAN PATENTS. 


(From the United States Patent-office Official Gazette. 





979,920. PRUNING Saw, J. S. Bennett, Fayetteville, Ark., assiqnor 
of one-third to E. W. Lucas and one-third to A. C. Lwas 
Fayetteville, Ark.—Filed February 23rd, 1910. 

This drawing explains itself. A hack-saw blade is kept tight by 
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the steel bow at the back. The narrow blade will work with little 
frictionin wet wood. There are five claims. 


979,971. Two-cyCLE INTERNAL COMBUSTION Moror, FL Liaw 
plough, London, England.—Filed October 24th, 1910. 
The invention consists in the combination ot two com))lete 
motors, arranged at an angle of 90 deg. to each other, each con 
sisting of two firing cylinders, provided with a common com)ustion 
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chamber, and a charging cylinder, and a crank shaft having two 

cranks at an angle of 180deg. to each other, the pistons of the 

firing cylinders of one motor and the piston of the charging cylin 
der of the other motor being connected toeach crank. There is 
only one claim. 

980,019. Vatve Disc Currina Macuing, F. L. Smith, Chicago, 
Ill., and T, B. Williams, Orange, Mass., assignors to the Leavitt 
Machine Company, Orange, Mass., a Corporation of Massachu- 
setts.— Filed December 12th, 1908. 

The construction of this portable tool will be easily understood 
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THE PROGRESS OF ENGINEERING IN SOUTH 
AND CENTRAL AMERICA. 
(By our Special Commissioner in South America.) 
No. XXVII.* 
SUGAR MACHINERY REQUIREMENTS IN PERU.—No. II. 
Cerro AzuL, Peru, June 6th, 1910. 


Apart altogether from the opportunities to which I 
have referred as existing with regard to the introduction 
of modern machinery and equipment in sugar mills, 
there is a unique chance to-day for manufacturers of 
jrrigation machinery and light railways with their rolling- 
stock equipment, suitable for sugar estates. There is a 
pronounced demand for ploughs worked by a traction 
engine; the result of the several trials which have been 
made already in'this direction here have, I understand, 
proved disappointing. The ditch diggers which have been 
introduced, bave also shown various results more or less 
satisfactory. Some of the planters are using disc ploughs, 
and many of them claim to have achieved fairly good 
results. Others employ markers on the double-mould 
board plough, which lays off the furrows, thus dispensing 
with a man and a team of oxen. What is also required 
very urgently upon Peruvian sugar estates is a successful 
weeder, the type now employed being found very unsatis- 
factory. Indeed, upon the majority of plantations there 
is wanted a completely new and up to-date installation of 
agricultural implements, such as may be found in other 
countries for other crops. Generally speaking, however, 
those sugar estate equipments to be found show a pre. 
ponderance in favour of Scottish mill machinery, Ameri- 
can locomotives and cane wagons, with British ploughs 
and weeders. The smaller agricultural implements for 
the most part come from the United States, and there 
are several prominent firms in Lima which act as agents 
for the American manufacturers, such, for instance, as 
the houses of Duncan, Fox and Co., W. R. Grace and 
Co., and E, Humphreys and Co. 

Many of the sugar estates in Peru are of large dimen- 
sions, amounting to as much as fifteen and twenty 
miles square, and producing between fifteen and 
twenty-five thousand tons of sugareach. The cane seems 
to grow in this country with altogether unexampled 
facility, and 50 to 60 tons per acre yield of cane are 
regarded as by no means unusually high. 

The cultivation of sugar cane has extended along the 
entire coast of Peru. In the Andean regions the cane is 
cultivated in deep valleys which cross the tablelands, 
and there are many sugar plantations in the region of 
the Montana, but it is on the coast from which I am 
writing at the present time, that they have reached their 
greatest development. In all this zone the cane is cut 
and ground 18 to 22 months after being planted and 
usually produces from two to three crops from one planting, 
To-day, however, the fields may be seen littered here and 
there with hundreds of bags of guano, which are brought 
from the adjacent Guano Islands, while, this week, there 
has arrived the first shipment of nitrate which is to be 
employed as a new and untried manuring agent, and the 
result of the experiment will be awaited with considerable 
interest. In all probability there will be an increased 
tonnage per acre of growth. The cane when culti- 
vated contains more than 14 per cent. of sugar and 
yields an average of from 7000 to 9000 kilogrammes 
of sugar to each hectare, and 16 per cent. to 17 per 
cent. of sucrose from the Peruvian cane is by no means 
exceptional. I believe that it is undeniable that such 
returns have never been surpassed by any other sugar- 
producing country in the world; but large as it is it can be 
increased by an improved system of cultivation of the 
cane and the employment of more powerful and perfected 
machinery. 

In conversation with one of the most experienced and 
expert sugar manufacturers, who gained his experience in 
the sugar-producing districts of Trinidad, he said that 
never in all his life had he come across such a wonder- 
fully adaptable and productive soil for cane as exists in 
Peru, and especially on the coast. Although a cautious 
and canny Scot, he permitted himself to wax enthusi- 
asti¢ upon the future of the particular district where is 
situated the estate of which he is the manager, and this 
estate hitherto has considered itself very fortunate by 
being able to secure 75 per cent.—80 per cent. of sucrose 
overweight of cane. My informant, however, states that 
this year and in all future years, so far as human judg- 
ment and effort can be depended upon, the return will not 
be less than 95 per cent., while the working expenses will 
be reduced still further, so as to make the net proceeds 
more valuable. 

As a preliminary, a new mill equipment to cost £12,000, 
has been ordered, and the entire cost of this will be 
in all probability saved and paid for by the increase in the 
first year’s output. The estate is now fitted with twenty- 
two miles of tramway line and equipment, and this 
length is to be further extended to over thirty-five miles 
and a much heavier track introduced. There can be no 
question that as soon as the neighbouring estate owners 
become aware of the economy in working which will be 
effected by the introduction of new machinery and im- 
provements in the transportation facilities, they will 
follow suit, so that a new era of prosperity, both for the 
sugar manufacturer and the makers of modern machinery, 
is opening up in Peru—a prosperity in which the British 
manufacturer might easily participate if he displayed 
some little enterprise and energy. It will be interesting 
to note the effect of the introduction of the first eleven- 
roller mill in Peru, and manufacturers of sugar machinery 
may be advised to keep u careful watch upon such results, 
which will be easy enough to ascertain by a little careful 
inquiry. 

Naturally the ability of cane mills to express juice 
depends to a great extent upon the class of cane being 
dealt with, and this in Peru, as in other countries, varies 
considerably not only in size but in quality from time to 
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time upon the same estate. It is, therefore, necessary to 
make careful inquiries and even tests before being able to 
gauge the nature of the machinery best adupted to the 
requirements of any particular estate. Experience shows 
that rollers of small diameter usually break up and dis- 
integrate the cane to a much greater extent than larger 
rollers, and yet the actual squeeze administered and its 
effects are not always productive of the best results. 
Broadly speaking, the fast running mills afford the best 
results, although the appearance of the bagasse does not 
perhaps lead to this conclusion; but, all other things 
being equal, rollers of large diameter seem to give im- 
proved results on account of their great surface speed. 

I am indebted to Mr. James Gaul for the specifications 
of the complete milling plant—see THe ENGINEER, Feb. 
3rd—which he has prepared for installation upon the Santa 
Barbara Estate—see page 140—belonging to the British 
Sugar Company, Ltd., a company which has latterly made 
considerable advance, both in the gross amount and the 
net proceeds of its output, as well as showing a consider- 
able reduction in the working expenses, both of which 
may be attributed to the great practical knowledge 
and keen business perception which have been dis- 
played by Mr. Gaul since he assumed the manage- 
ment some eight or ten months ago. The pros- 
pects of the British Sugar Company are, indeed, 
exceedingly bright, and a very conservative planter tells 
me that within the next twelve or at the most eighteen 
months the six different estates owned by the British 
Sugar Company, namely, Montalban, Casa Blanca, Santa 
Barbara, La Huaca, La Quebrava, and Cetto Cyril will 
rank as the most valuable sugar producing properties 
in the Republic of Peru. Everything seems in the favour 
of this enterprise—soil, climate, labour and proximity to 
the coast, the company having most of its property 
actually on the coast, and a small bnt sufficiently 
equipped landing pier for its shipments. 

The following is a list of sugar estates situated along 
the coast of Peru:— 


Shipping ports, Factories and estates, 


f Tuman, Cayalti, Pomalea, Patapo, 
\  Tulape, Pucala, and Almendral 

Pomalca,—Has a double crushing plant, with an old mill by 
Manlove, Alliot and Co., and a modern three-roller mill, about 
34in. diameter rollers by John McNeil and Co., Limited. A new 
battery of Babcock and Wilcox boilers has been installed, and the 
factory is otherwise well supplied with machinery. 

Tuman.—Good double crushing machinery. Mill rollers, 34in. 
diameter. Modern evaporating plant and vacuum pan. Battery 
of Babcock and Wilcox boilers. Centrifugal capacity somewhat 
short. This estate belongs to the family of Sr. Pardo, the late 
President of Peru. 

Patapo.— Here a new modern crushing plant has been put in 
recently, three mills, the two last by John McNeil and Co. driven 
by one engine. The factory is otherwise fairly well-supplied with 
machinery. ‘Triple effect evaporator by McCune Harvey and Co 
Two small vacuum pans, There is a distillery in connection with 
the factory, which it is proposed to enlarge shortly. This estate 
belongs to a company having its headquarters in Chile, and is 
managed by an Englishman, Mr. Biggs. 

Cayalti,—This factory at present has only a single crushing plant, 
and the owners do not extract more than 60 per cent. of juice on 
weight of cane ; they have also to spread the bagasse to dry before 
burning in furnaces of boilers. The mill is by Fawcett, Preston 
and Co. A new set of Babcock and Wilcox boilers is in course of 
erection, and it is proposed to put down a-treble crushing plant in 
the near future. There isa distillery for utilising the exhausted 
molasses, 

Pucala.—This estate is, at present, putting in an eight-roller 
mill and sundry new machinery. 

Roma, Casa Grande, Sausal, San 
: Antonio, Chicamita, Laredo, 
| Cartavio, Nepen, Pampas, La 

Vinita, Chicquitoi, Chiclin. 

Chicquitoi, Chiclin, and Roma. - These estates belong practically 
to one company, under a principal proprietor, Sr. Largo. Together 
they form, I believe, the Jargest area under one interest in Peru. 
A railway connects the estates and the port of Hunchaca, where 
the sugar is shipped. 

Chicquitoi.—The factory is fairly well equipped I am told. I 
did not have tiie to go through it. 

Chiclin.—This estate has no factory, and the cane is crushed at 
Chicquitoi. 

?oma.—The machinery here is poor and out of date. It con- 
sists of a single crushing three-roller mill 32in. diameter rollers, 
copper triple effect evaporator, and vacuum pan. Under-driven 
centrifugals. The whole driven by an old battery of Lancashire 
boilers. Most of the machinery is French, or by Manlove, Alliot 
and Co., Limited. I understand that the above estates are at 
present endeavouring to raise capital in order to equip the 
factories with modern machinery. The buildings and offices are 
very imposing. Cultivation appears fair. 

Casa Grande.—This estate has a well equipped factory. It has 
three mills 32in. diameter rollers. The first mill is new, by John 
McNeil and Co. The triple effect evaporator and vacuum pan are 
of copper and old, by Fawcett, Preston and Co., Limited. 

Six centrifugals, Weston’s type (American). The boilers are 
Lancashire, and mechanically fed with bagasse, dried by hot air. 
It is claimed the boilers only require 50 per cent. of bagasse and 
that the mills crush 50 tons of cane per hour. It is intended to 
install a battery of Babcock and Wilcox boilers shortly. There is 
a distillery in connection with this factory. 

Cartavio.—I was unable to visit this estate as the bridges were 
down, owing to floods. I have heard, however, that this factory is 
well equipped. It is managed by two Scotchmen from Demerara. 

Sausal —Is situated at the head of the valley. At present the 
factory is poorly supplied with machinery. One turbine driven 
three-rolier mill 32in. by 72in. (Fawcett and Preston, 1871.) 
Triple effect evaporators, McCune, Harvey and Co., and vacuum 
pan. Lancashire boilers. Bagasse has to be spread todry. It is 
proposed at present to increase plant to treble crushing capacity 
and install new evaporator. This factory is kept in perfect and 
clean condition, and appears to be very well organised. 

Laredo.-——This is a well-equipped factory. The cane is fed to 
conductor by means of a crane, which lifts the cane from cars and 
places it on an inclined plate at side of conductor, whence it is fed 
to conductor by, say, four or five men. There are two three-roller 
mills, 30in. diameter rollers, triple effect evaporators, and large 
modern vacuum pan by John McNeil and Co, It is proposed to 
install a new treble crushing plant mill, 36in. by 78in. Cultivation 
seems ° 

In the Chicama Valley the supply of water for irrigation 
is somewhat short at certain seasons, and causes friction 
between the estates, The Government has had an American 
expert investigating the sources of supply for two years, with a 
view to increasing same. All the above estates seem to be fairly 
well equipped with railways and rolling stock, and in all cases have 
railway communication from factory to coast. In cultivation the 
use of steam ploughs is fairly general. 
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Shipping port. Factories and estutes. 
Pacasmayo ... Lurifico ; 
Huanchaco ... Chiquitoy and Chiclia 
Chimbote Tambo Re4l, Vinzos, and Suchiman 
Samanco San Jacinto, San José 


Supe ... ... ... ... ... Huayto Paramonga, San Nicolés, 
and Carreteria 

Huacho... Andabuasi and El Ingénio 

Chancay .. .. .. Palpa and Huando 

Ancén'.. ... ... ... ... Candivilla, Chuquitanta, Infdntas, 
Huachipa, Nerveria, Naranjal, 
Chacra-Cerro,and Chacra-Grande 

Cerro Azul .. ..... Santa Barbara, Arana 

Callao ... ...... ...... Monte Rico, La Molina, La Estrella, 
Caraponga, San Juan, La Villa 


Tambo de Mora ... San José de Chincha, Laran 
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CORROSION OF ALLOYS. 
By JOHN RHODIN. 


Wiru regard to Mr. Bengough’s criticism of my formula 
for calculating the composition of a brass with mini- 
mum corrosibility, I am afraid that heis somewhat hasty in 
concluding that the electrical conductivity of the consti- 
tuents of the alloy has “little bearing on the question.” 
My premises were that the electromotive force was 
generated in the electrolyte, and that the metals act as 
shunted conductors. Hence the distribution of current 
is directly affected by the conductivity of the metals. 
The better conductor gets more current. The molecular 
heat of formation determines the speed of formation of 
the salts per unit of current. As one metal gets more 
current than the other through being a better conductor, 
the action must be subdivided according to the ratio of 
conductivities and formation heats in combination. The 
current distribution would be as the sketch shows it. 





Ge) @ = 
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Whether we look upon the matter as taking up charges 
from dissociated hydrogen atoms, or as a combination of 
closed circuits, matters very little. I have always looked 
upon conductivity as a molecular capacity of holding 
charges. 

Preferential dissolution of copper seems to trouble 
most people. It does, however, take place even in 
practice, if you remove the thin coatings as the are 
formed. Leaving the copper salts on the surface natur- 
ally leads to re-deposition of copper. Thus the total 
action may be dezincification, although the copper may 
in the first instance be dissolved by preference. With 
large excesses of strong acid this prefereutial dissolution 
happens to be a fact for alloys rich in copper. 

With regard to nickel accelerating corrosion of brasses, 
I am glad to see that Mr. Bengough seems tolean towards 
my opinion. Asa matter of fact, I found the action so 
distinctly additive that to my mind there can be no 
doubt about this. 

The introduction of the density of zinc and copper in 
my formula was necessary, on account of the fact that 
conductivity is a function of volume, not of mass. 

With regard to my general conclusions, I find Mr. 
Bengough somewhat more daring than myself. I never 
said that my curves represent the actual life test of an 
alloy ; but I held, and I hold, that an abnormal dissolution 
curve means an abnormal alloy, both chemically and 
mechanically. To give a clue to the tendency to corrode, 
and furthermore, to the probable evenness of corrosion, 
my problem was to devise a method, free from accidental 
errors, and I got it; the interpretation of the results 
is another matter. Still, my figures can, and have 
been, repeated by independent investigators with prac- 
tically analytical accuracy. What is the case with 
so-called practical experiments? I have tried them, and 
I found them utterly unreliable. In my papers in this 
journal I invited confréres to try experiments on my 
lines, knowing full well that the subject is so vast and 
partly obscure as to make it desirable to have united 
action by many investigators, and hence I proposed a 
method which can be standardised. The influence of 
barometric conditions, which is well known in practice, 
led me to construct a closed apparatus. By this means 
only could I get the results to agree. 

Re Muntz metal, I find that Sir Gerard Muntz and 
others reiterate the old statement that electrolytic 
copper is unsuitable for sheathing. This has a very 
simple explanation. Copper, free from oxygen, does not 
burn out as much zinc as refinery copper, and working 
to ordinary tallies you get too much zinc in your alloy. 
A defect afterwards develops during the rolling process. 
This depends partly upon the smaller inner friction in the 
purer metal, which facilitates the liquation. Muntz’s 
metal, made from electrolytic copper, ought to have the 
theoretical copper contents of about 62 per cent. To my 
mind all the trouble was caused by liquation during 
rolling, and casters and rollers agree that electrolytic 
copper makes Muntz metal “ soft.” 

A lot is being said about the various microscopic con- 
stituents of a brass, but I must warn investigators from 
drawing any conclusions rashly on this account with 
regard to corrosion. So long as there is no actual 
fracture between the various crystals, the coarse structure 
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might be more favourable than the close one. Metal- 


lography has given us pretty illustrations for our text- 
books; it solves problems relating to enclosed impurities, 
faulty annealing, Xc., but it is overrated as an adjunct to 
metallurgical science. Chemical investigation is just as 
necessary to-day as ever. Besides this, practical experi- 
ence gives the results of microscopic investigation by far 


the Parsons machine is its simplicity. 
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Fig. 3I-STEAM VELOCITY CURVES OF TURBINES 


simpler means. A blow of a hammer will tell the | high efficiency. This is due to the fine sub-division of 
difference between a brass tube containing tin and one | expansion, by the provision of a large number of stages, 
without. The very surface of a sheet of Muntz metal | to an equal division of expansion between fixed and 
will tell you whether it has been liquated or the reverse. moving blades, and to the steam passing through the 
Metallography confirms the results, and puts them on | turbine in the form of a compact annular-shaped current. 
record, but inso far asI can see, its usefulness stops just | The resulting influence on the thermal efficiency is 
there. To apply it to the investigation of the action of | apparent when it is remembered that the principal losses 
ions is somewhat daring. Its power of proof is induc-|in a turbine are those caused by friction and eddy 
tive only, and the science is too young for the far-reaching | currents produced by the flow of steam. As these loss«s 
conclusions drawn from microscopic vision of an object. 

The Greek alphabet is nearly exhausted in describing 


It consists of a 

| plain drum rotating within a cylinder divided horizontally be 
into two parts, and the steam flows through the annular | : 
space between the drum and cylinder at a moderate | Version of energy in the reaction turbine is e 
velocity, its energy being converted into useful work by | between the fixed and moving blades, the s 

/means of the simple system of blading attached to the | being the same, the available heatin a nine stage reaction 

‘rotating and fixed parts. Another characteristic is its | turbine is distributed over eighteen rows of 


——=—=:_ 


. a. 1 ead 
fr:a/aiafe = 1: 5: °88. But as the con. 


jually divideg 
hape of thege 


: — blades, and 
the ratio of the velocities of the steam in the three Cases 


under consideration is thus:-— 4/ » ee r/ ; : \/ 


2x9 
= 12:3 eG. 

In actual practice the ratio of the number of staves of 
the three turbine systems is approximately 1 : 2). 79 
giving an average velocity of ; 

/ 1 1 
é is a —— . 2)498:: so) 
V ae, x 70 — 


It will be seen that the equal distribution of expansion 
between the fixed and moving blades reduces the velocity 


‘of the steam to “/1, or about .7 of the steam velocity 


of an impulse turbine having the same number of stages 
and the efficiency of the reaction turbine is increased by 
the resulting reduction of losses by friction and eddy 
currents—a feature peculiar to the Parsons turbine, 
The objection might be raised that even if the individual] 
stages possess the best efficiency the total efficiency 
would be impaired by their greater number. It has been 
found, however, that the greater the number of stages 
over which the losses are distributed the better the 
efficiency. 

The reason for this is that the frictional and clearance 
losses in each stage are converted into heat, which in turn 
is converted into mechanical work in the following stage, 
thereby improving the efficiency of that stage. Assum. 
ing that the pressure and temperature are such that of 
the 1100 British thermal units contained in 1 lb. of steam 
taken from the boiler 300 can be utilised by adiabatic 
expansion in the turbine, and that the turbine has two 
stages, each of which converts about half of the available 
300 British thermal units into mechanical work, with a 
thermal efficiency of 70 per cent., then in the first stage 
105 British thermal units out of the 150 are converted into 
mechanical work, 45 remaining unconverted. Thus 
the quantity of heat leaving the first stage would be 





objects seen, but the most diligent search will not discover 
any real proof of the statements made. Be it far from | 
me to attack the method as an adjunct to others, but I 
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& 





venture to say that no metallographical discovery can 
stand by itself as proof, except with regard to non-metallic 
enclosures, fractures, and other fairly crude facts. If I 


could get a means of measuring the electromotive force 14 





between various crystals of an alloy in a given electrolyte, 
I might feel-inclined to accept certain statements made, | 
but till then I shall look upon microscopic views as inter- | 


in 
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esting pictures only in as far as corrosion is concerned. | 
Besides this, I find that the bulk of micro-photographs | 
published have been taken with such an uncritical illu- 


Lbs. of steam per| K.W~hr. V4 
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mination as to defy recognition by a practised micro- 
scopist. 

Leaving this,I wish to remark that Mr. Bengough | 
states that corrosion is * partly” electrolytic only. It 
would be interesting to know of one single chemical 
reaction in which a conductor takes part which is not | 
electrolytic. In my country a proverb says that green | 
horses are somewhat out of the usual. A century or | 
more has proved the sameness of the cause of chemical | 
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reactions, ¢.g., dissipation of energy. This energy takes | Tne Encimeer 
the highest form compatible with circumstances, and with 
conductors it retains its form as an electrical charge in 
motion. Whether we ca'l it “electrons” or any other 


seems ide tl ion. |. of 
manne spain ty be layne the question increase with an augmentation of the steam velocity, it 


follows that they are lowest in the turbine in which the 

| steam velocities are least, which is the case with the 
THE YEAR’S PROGRESS IN THE DESIGN OF | Parsons turbine. The diagram —Fig. 31—shows the rela- 
STEAM TURBINES | tive steam velocity for the three principal types of turbines, 

No. III.* , | viz, the single stage impulse, the multi-stage impulse, 


and the Parsons reaction machine. 
In view of the fact that the combined impulse and 


If the same available heat is assumed in each of the 
reaction turbine has recently gained so much prominence, | three cases, and the number of pressure stages is in the 
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Fig. 32-STEAM CONSUMPTION CURVE 


995 units, and not 950, as would be the case with 100) per 
cent. efficiency. 

The number of units available for the second stage is 
995 = 157, of which 110 are converted 
950 
into mechanical work, the efficiency being 70 per cent. 
Altogether 215 of the 300 thermal units available are 
converted into mechanical work, which corresponds to a 
total efficiency of 71.6 per cent. If a similar calculation 
is applied to a reaction turbine with three stages, each 
stage having an efficiency of 70 per cent., the total efli- 
ciency would be 72 per cent. It appears, therefore, that 
the greater the number of stages over which the available 


thus 150 x 


\ 
, se 





“Tee Encuvecen 


Fig. 34—-THROTTLE AND NOZZLE GOVERNING CURVES 








Fig. 33—TURBINE ARRANGED TO SUPPLY HEATING 


and that in the present article another new machine of 


this type will be described, it may perhaps be advisable | 


to enter rather more fully into the points in favour of this 


class of turbine. One of the principal characteristics of | 





* No IL. appeared January 27th, 








| heat is utilised the better the thermal efficiency of the 
| turbine, and as the Parsons machine has about seventy 
| stages it will be understood that it has distinct advan- 
tages from this particular standpoint. a: 

Theoretically, the blading of a reaction turbine is 

| superior to that of other turbines under all conditions, 
| and actually this type of blading can hold its own, pro- 
verteq into kinetic energy will be in the ratio of | vided that the length of the blade, and consequently the 
1 j,1 | depth of the characteristic annular current of steam 1s 
"4° 9 not reduced beyond certain limits. This result can be 

obtained by employing drums of sufficiently small dia: 





STEAM 

| ratio of 1: 4: 9 the quantity of heat per stage to be con- 
4°9 Should the conversion of energy be restricted 
to the fixed blades the ratio of the steam _yelocities would 
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meter. Short blades reduce the efficiency, not so much 
on account of clearance losses, as because of the dis- 
turbing influence of skin friction during the passage of 
steam through the tops of the blades. The longer the 
blade the smaller is the proportion of the. disturbed 
to the undisturbed zones of the annular current of 
steam, and the smaller the volume of steam flowing 
through the turbine in a certain time the smaller 
must be the diameter of the drum. The ri- 
pheral velocity of the blading for a given speed and 
the quantity of heat energy dealt with in a single pres- 
sure stage are therefore reduced. Consequently a greater 
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Fig. 43—AUTOMATIC VALVE 


number of stages will be required if it is desired to utilise 
the steam to the best advantage. When the number of 
stages required for this purpose exceeds a certain limit, 
the extra cost of construction becomes disproportionate 
to the gain in economy, and thus a limit to the superiority 
of the Parsons bladingis reached. Under normal con 
ditions this only occurs at the high-pressure end, especi- 
ally where high-pressure steam has to be used for 
turbines of small outputs, or when machines have to run 


at unusually low speeds. 
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Fig. 44—REACTION BLADES 


In the intermediate and low-pressure stages the steam 
has already expanded to such a volume that long blades 
are required in any case, and thereby the superiority of 
the Parsons blading in those parts of the turbine is main- 
tained. As the high-pressure end of the reaction -turbine 
takes up a length out of proportion to the total length of 
the machine, especially in the case of small turbines 
working with high-pressure steam, and as it is only 
responsible for a small portion of the total output it can be 
replaced by an impulse wheel. It would appear from the 


above that the pure Parsons turbine can stand first from 





the point of view of thermal efficiency, only in the com- 
paratively rare cases where the relation between power 
developed and speed enables a sufticient blade height at 
the high pressure end to be obtained on such diameters 
as will permit the avoidance of undue length. 

It is claimed by the firm of Brown, Boveri and Co., 
which during the past year has taken up the manufacture 
of combined impulse and reaction turbines, that in all 
cases where the height of blade on the high-pressure end 
of the turbine becomes small, 7.e., in turbines of small 
size or turbines of large outputs at high speeds, the com- 
bination of the impulse blading with the Parsons 
blading gives the best possible combination, both from a 
mechanical and thermo-dynamic standpoint. Back- 
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Fig. 45—IMPULSE WHEEL 


pressure turbines, in which the quantities of steam are 
large for the power developed, due to the limited expan- 
sion, are usually fitted with Parsons blading throughout, 
as the conditions allow of obtaining the full benefit of 
this system. 

The efficiency of a Brown, Boveri combined impulse and 


said to be higher in nearly every instance than that of 
the pure reaction type. The curve—Fig. 32—shows 
graphically the steam consumptions which are being 
obtained with this new type of turbine for various sizes 
under modern working conditions, whilst the curve— 
Fig. 34—gives a comparison between the steam consump- 
tions of a Brown, Boveri combined steam turbine fitted 








Fig. 46-NOZZLES 


with automatic valves and an equivalent turbine fitted 
with throttling gear; the gain being very clearly demon- 
strated by the divergency of the curves A and B, where 


and the curve B to a turbine having automatic valves. 

The approximate utilisation of the full available 
pressure at various loads is attained, not by the usual 
hand adjustment of valves, but by valves operating 
entirely automatically. 


tional elevation of a Brown, Boveri standard impulse- 
reaction turbine, from which it will be seen that the 
leading details of the modern Brown, Boveri reaction 





turbines have been incorporated in this combination of 


disc and drum type. Figs. 86, 87, and 89 show the 
general arrangement of valve gear and nozzles, and the 
manner in which the latter are arranged for con. 
trol by the above-mentioned automatic valves. The 
details of this gear will be described later. Fig, 33 
is a sectional elevation through a turbine, in which 
part of the steam is withdrawn for industrial pur 
poses, such as heating and boiling, at that point 





reaction turbine, which is manufactured in this country | 
by the firm of Richardsons, Westgarth, of Hartlepool, is | 


the curve A refers to a turbine fitted with throttling gear, | 


Fig. 35 is an external view and Fig. 38 a sec- | 
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Fig, 47—NOZZLE IN POSITION 





|along the turbine which ensures the desired pressure. 
| This arrangement allows the energy of the steam obtained 
| by expansion from the full pressure to that required for 
special purposes to be converted into useful work con- 
currently with the rest of the steam expanding to the 
condenser pressure. In cases where the steam must be 
taken from the high-pressure exhaust at constant pres 
sure, a valve D, in Fig. 33, and in detail in Fig. 43, 
automatically adjusts the admission opening to the low 
pressure. This valve consists of a piston which is sub- 
jected on one side to a constant pressure, say, from that 
of the steam, or oil, and, on the other, to the pressure to 
be maintained at the high-pressure exhaust. 

The result is that as soon as the pressure in the latter 
rises above this desired limit, the valve D lifts, and the 
| quantity of steam flowing to the low-pressure end is 

increased, with a consequent reaction of the sensitive 
|valve gear which counteracts the slightest increase in 
speed. The reverse obviously takes place on a decrease 
of the high-pressure exhaust below the limit to be main- 
tained. The high and low-pressure parts of the turbine 
are separated by a labyrinth. Fig. 40 shows the details 
of the auxiliary turbo-driven oil pump fitted to the tur 
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Fig. 48—GOVERNING GEAR 


bine in order to facilitate starting. The turbine for driv- 
| ing the oil pump consists of an impulse wheel mounted 
| on the upper end of the vertical pump spindle. 

| The cylinders of the turbines are designed on sym- 
|metrical lines, and all unnecessary ribs, masses 0 
|metal, and abrupt changes of diameter are avoided. 
|The low-pressure dummy is placed at the exhaust end, 
so that extreme local differences of temperature are 
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avoided. The foot of each reaction blade is notched, as 
shown in Fig. 44, and fits into corresponding lateral pro- 
‘ections in the grooves, so that the blades are securely 
locked. The blades are not caulked in the usual manner, 
but are simply driven together sideways. This method 
of fastening is not affected by sudden fluctuations of 
temperature that take place when using highly super- 
heated steam. 
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Fig. 499—GOVERNOR VALVE GEAR: 


The impulse wheels are constructed in the manner shown 
in Fig. 45. The blades fit into dovetailed grooves, and are 
spaced by means of distance pieces. Each ring of blades 
is completed by a lock, which consists of a rivet, the head 
of which has the shape of a distance piece, and the tail 
is riveted into a radial hole bored in the rim. The blades 
are made of an alloy possessing special abrasion resisting 
properties. 

The construction of the nozzles can be gathered from 











Fig. SO~AUTOMATIC NOZZLE VALVe 


the illustrations Figs. 46 and 47. The lower portion B 
containing the nozzle passages A is provided with a slop- 
ing plane C, which rests on a sloping plane D of the turbine 
casing, Fig. 47. The lid F rests with its ground lower 
surface G on the upper ground surface H of the lower 
portion B, and is also provided with a sloping plane S. 
The pressure member K acts as a wedge, its sloping sur- 
faces L being pressed by means of forcing or tightening 
screws M on the surface S of the lid F, so that the lid 
































Fig. 51-COUPLING 


is held tightly in a steam-tight manner against the Jower 
portion B, and both together against the ground wal} N 
of the casing on account of the lower portion B also 
being wedge shaped. 

As regards the governing gear, the Brown, Boveri oil 
relay gear isused. The oil under pressure from the main 
oil system is used for actuating the gear, this system 





eve ose the well-known advantagé that should the 
arings of the set be endangered by failure of the oil 
supply the turbine automatically shuts down. Since the 


introduction of this system the oil relay has been 
gradually improved, and it now takes the simple form 
shown in Figs. 48 and 49. The original rods employed 
for transmitting the action of the governor to the 
relay have been replaced by the hydraulic action 
of a column of oil under pressure, which connects 
the governing gear shown in Fig. 48 with the 
admission valve shown in Fig. 49. The valve gear 
proper is a self-contained unit supported by means of a 
spit frame A on the cover B of the thrust bearing, the 
whole being enclosed in a light casing C. With this 
arrangement all the moving varts of the turbine have 
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Fig. 52—WHITE METAL BEARING 


been restricted to two shafts, viz., the horizontal rotor of 
the turbine and the vertical shaft D of the valve gear, 
which is driven from the former by means of worm gear. 
The latter drives the rotary oil pump R which supplies oil 
under pressure for lubricating the bearings and working 
the oil relay as well as the emergency governor H. Ona 





predetermined maximum speed being attained the governor 
weights fly out, release a clutch on pin X which 
in turn liberates the spring Y'—Fig. 49— by means of a 
suitable connecting and releasing gear. The spring Y', 
Fig. 48, which is held in compression until the | 
release of the gear, then closes the main stop valve 
W. The lettered parts of the governing gear which 
have not been referred to are as follows:—E, the 
turbine shaft; G, the guide and thrust bearing; J, the 
speed governor; K, a rotating sleeve regulating the flow 
of oil; L, an adjustable bush in which the sleeve K 
rotates; M, an oil chest; T, an oil pipe connecting the 
oil piston of the admission valve with the governing gear; 
X is the releasing gear for the emergency governor, A; a 





wheel for varying the turbine’s speed by hand; By, an 
oil dashpot; and D, a tachometer. 

Turning again to the admission valve gear shown in 
Fig. 49, O is the oil piston actuating the admission valve, 
P the valve rod, Q the double beat admission valve, S the 
oil supply pipe under pressure from the main system, 
S; the steam strainer, T the oil pipe connecting the oil 
piston of the admission valve with the governing gear, 
U the steam inlet, V the steam chest, W the main stop 
valve, Y the releasing clutch connected with the operating 
gear of the emergency governor, and Z the spindle of the 
main stop valve. The manner of operating the oil valve 
gear, which is driven by the upper part of the vertical 
shaft D—Fig. 48—is as follows :—The valve gear con- 
sists of a double beat valve ()—Fig. 49—actuated by a 





sure, the area of which increases with the valve lift. 


An increase of load is met by raising the steam valve Q 
by means of an augmentation of the oil pressure under 
the piston O. If this change of load is abrupt 
the inertia of the masses in motion tends to lift 
the steam valve Q two high, thus producing hunting, 
and this is neutralised by a corresponding increase in the 
area of the second oil outlet, thus relieving the sur- 
plus pressure. A dashpot B, Fig. 48, placed externally in 
order to make the motion of the governor visible is pro- 
vided for damping the sensitiveness of the va!ve gear 
when the turbine is required to run in parallel with prime 
movers that are governed less sensitively. The closeness 
of governing possible with this gear can be seen from the 
diagram—Fig. 41—which is taken from a 350-kilowatt 
turbine. . 

The rapid action and the absence of a tendency to 
hunt are clearly shown in this diagram. The speed 
of the turbine is adjustable for paralleling and other pur- 
poses within the limits of, say, plus or minus 5 per cent. of 
the normal number of revolutions by adjusting the vertical 
position of the stationary sleeve K, Fig. 48. The position 
of the sleeve L can be adjusted by hand by means of 
the hand-wheel Aj, or by fitting a magnetic control gear. 
It will be observed that the oil from the pipe T is dis- 
charged in the upper part of the governor casing, thus 
flooding all moving parts on its way back to the reservoir. 
An automatic valve has been designed which is said to 
fulfil in a perfect and reliable manner the utilisation of 
the full drop of available pressure at various loads, and 
without interference with the action of the governor. 
This, when fitted to a reaction turbine, admits steam to 
rows of blading of increased area when the full initial 
pressur? attains its upper limit at the first row. 

Several of these valves may be fitted for operation in 
sequence as the load increases. Fig. 50 shows the 


| arrangement of automatic valves as fitted in connection 


with impulse wheels. The total number of nozzles pro- 
vided is subdivided into groups, each, with the exception 
of the first, being under the control of its automatic 
valve, which by opening brings the group into operation 
as soon as the preceding one is utilising the full available 
pressure. The valves operate on the principle of forces 
proportional to the load, working in one direction, 
usually upward, and overcoming a constant force in 
the other. In the case of the design shown in Fig. 
50 the constant downward pressure and the vari- 
able upward pressure act on differential areas of the 
valve in such a manner that the latter is either fully 
opened or closed. The constant pressure may be taken 
from the oil service or other convenient source. The 
shafts, both of the turbine and the generator, are each 
provided with two bearings, and are connected by means 
of a flexible coupling—as shown in Fig. 51. Each shaft 
is capable of adjustment in the bearings, and is inde- 
pendent of the effect produced should the foundations 


| sink. The tendency to wear often met with in bearings 


of rigidly coupled shafts is consequently avoided. White 
metal bearings—as shown in Fig. 52—are used for the 
turbines running at the lower speeds, whilst for turbines 
running at higher speeds the type of bearing shown in 
Fig. 42 is employed. 








Fig. 53—BROWN, BOVERI COMBINED TURBINE AND ALTERNATOR 


spring loaded piston O, which is under control of the | 
oil under pressure entering at S from the main lubricating 
system. 

The controlling pressure of the oil is determined by the 
vertical position of the sleeve K—shown in Fig. 48—and 
the spring-controlled governor J. If the speed increases 
the governor J lowers the position of the sleeve K, thus 
increasing the outlet area of the oil pipe T, which 
diminishes the pressure of the oil under the piston O— 
shown in Fig. 49—resulting in a corresponding closing of 
the double-beat inlet valve Q. When the speed of the 
turbine decreases the sleeve K is raised, whereby the 
exit area of the oil pipe T is decreased, with the opposite 
result. The oscillating movement of the valve, which 
practice has shown to be necessary for very close 
governing, in that all moving parts of the gear 
are kept in constant motion, is obtained by the 
very simple device of making the upper governing 
edge of the rotating sleeve K at an angle with 
the axis. The exit area of the oil pipe T is thus varied 
slightly once in a revolution of the shaft, with the result 
that a tremor is produced in the valve Q and its piston 
and rod, which are in synchronism with the revolutions 
of the shaft D. : 

For the purpose of compensating the effect of inertia 
of the masses in motion, which, as is well known, causes 
the governor to over-regulate with abrupt changes of load, 
a counteracting device is provided. One form consists of 
a cone fitted on the spindle below the oil relay piston O— 





Fig. 49—-which works in a cylindrical bush, the two 
together providing a second outlet for the oil under pres- 


This is the Parsons concentric sleeve bearing. As is 
well known, this bearing is composed of several bushes, 
the outer of which are slightly excentric, for the purpose of 
adjusting the axis of the shaft. There is just sufficient 
play between each sleeve to provide for a film of oil, 
which not only acts as a damper for vibration should such 
occur, but also allows the bearing to adjust itself to the 
shaft. The glands employed are of the steam-packed low- 
pressure type. From the preceding description of the bear- 
ings and oil valve gear a unique peculiarity of the Brown, 
Boveri turbine will be evident, viz., that with the excep- 
tion of the double-beat steam inlet and automatic valves, 
which, having vertical axes, are not subject to wear, 
there is no working part of the turbine exposed to 
friction which is not flooded from the main oil supply. 
From the illustrations accompanying this article it can be 
seen that every part of the Brown, Boveri turbine, includ- 
ing the governing arrangements, is easily accessible for 
purposes of inspection or overhauling, and the moving 
parts can readily be inspected without dismantling the 
whole turbine. The valve gear, as shown in Fig. 48, can 
be inspected by removing the casing C, and being self- 
contained in its frame A can, if necessary, be lifted out 
bodily after removal of a few bolts. The rotary oil pump, 
which is driven by means of a coupling from the lower 
end of the governor shaft, can be removed from below 
without dismantling the other parts.’ The double-beat 
inlet valve Q can also be examined by merely lifting oif 
the hood. ‘The illustration, Fig. 58, shows a complete 
Brown, Boveri combined impulse and reactiop coupled to 
one of the firm’s alternators. 
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PROPOSED IMPROVEMENTS OF THE PORT OF 
LONDON. 
No. IL.* 

So convinced is Mr. Palmer of the great necessity for 
providing further docking accommodation as near as 
possible to the City of London, that, in addition to the 
South Albert Dock mentioned in the first article, he pro- 


length can be docked. There is a main dock 1520ft. long 
and 600ft. wide, from which three branch docks 1600ft 
long are reached. The eastern and western branches are 
300ft. wide at the south end, tapering to 200ft. at the 
north end, while the centre branch is 300ft. wide 
throughout. All three, especially the two side docks, are 
much too narrow, and difficulty is almost always 
experienced in moving vessels in and out when the side 





There is, however, something which Mr. Palmer 
thinks would be of the greatest advantage, and that is a 
passenger landing stage. At the present time liners 
arriving off the docks are at the mercy of the tide, and 
passengers and their luggage cannot sometimes be landed 
for many hours. The provision of a landing stage along. 
| side which passenger-carrying steamers could come at a/| 
| states of the tide, would at once remove this objectionable 


poses the construction of a very much larger dock to the | berths are occupied by large ships with lighters in attend- | feature and render Tilbury a much more acceptable dis 


northward of the Albert Dock—see Fig. 8, which we/ ance. The area of the whole system is 52 acres and the 
reprint again this week. Some of the land which would | useable quayage 11,100linealfeet. The railway accommo- 
be required were this dock to be made is already in the | dation is ample and well arranged. : ' 

possession of the’authority. A comparatively small portion! The dock as it exists and the proposals for its extension 





embarking point. The suggested position for the landing 
stage, which would be built somewhat on the lines of 
Prince’s landing stage at Liverpool, is shown on Fig. 
The stage would be 1500ft. long, so as to accommodat:: 
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Fig. 8-SUGGESTED IMPROVEMENTS AT THE ROYAL VICTORIA AND ALBERT DOCKS 


is occupied by cottages, but by far the greater bulk is | are shown in Fig.9. ‘lhe main dock is to be extended 1680ft. | 
undeveloped and is at present used for grazing purposes. | to the westward and a new entrance formed above 
The Beckton branch of the Great Eastern Railway would | Tilbury Ness. This would have a length of 1050ft., which 


two large vessels at the same time, and it could be extended 
as and when required. The proposed width of dock is 
80ft., and two sheds, each 500ft. long and 830ft. wide, would 





have to be diverted, but in this there would be no engi- 
neering difficulty. 

The propused dock would be 7400ft. long by 700ft. wide 
over the greater part, but increasing to 1000ft. at the 
entrance, and it would have a depth of 45ft. The total 
length of quayage would be 15,600ft. and the water area 
126 acres. The scheme includes the construction of two 
graving docks, one 800ft. long, 100ft. wide, and 36ft. deep 


' could be extended by means of a caisson at the inner end 
to 1300ft. so as to take in vessels up to 1250ft. long. Its 
width would be 130ft. and its depth 55ft. below Thames 
high water. Immediately south of the entrance would be 
two dry docks, the larger 1300ft. Jong, 130ft. wide, and 
45ft. deep on the blocks; the other 850ft. long, 100ft. 
wide, and 40ft. deep on the blocks. From the end of the 


extended main main dock a branch dock 750ft. wide and 
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Fig. 9—PROPOSED IMPROVEMENTS AT TILBURY DOCKS 


on the blocks; the other 1000ft. long, 120ft. wide, and 
40ft. deep on the blocks. The entrance lock would be 
1000ft. long, 120ft. wide, and would have a depth of 52ft. 
on the cills. A small improvement of the river in the 
rounding of Margaret Ness would allow of a straight run 
down the river from the mouth of the entrance. The 
proposed dock, with its fine approaches by road, rail, and 
river, its large entrance lock and graving docks, and its 
ample width and depth, would undoubtedly be’ the finest 
in the world: ‘The cost of the schenie is £4,350,000. 
Wenow come tothe last dock on the north of the 
river; ‘namely, the - Tilbury. ~The" existing dock is 
entered from an open tidal basin by a tock 700ft. long; 
80ft. wide, 44ft. deep on the outer cills, and 38ft. deep on the 
inner eills. There are two dry docks, each 846ft. long, 
but they are so placed that only vessels of about 650ft. in 


* No. L appeared February urd. 





48ft. deep would extend in a northerly direction, and 
might eventually be made 6500ft. long, with an area of 
| 138 acres, and a length of quayage of 15,400ft., though at 
first it is not suggested that the whole of this would be 
necessary. The estimated cost of the whole scheme is 
| £4,860,000, but if only the shaded portion of the pro- 
| posed lock were made at first the cost is estimated at 
£2,618,000. 

With regard to this part of the report, Mr, Palmer 


linés proposed jis, perhaps, the best method of doing so, 
but from what has been said in regard to making the 
neighbourhood of the Albert Dock the centre of the trade 
of the port, it will be ga:hered, that in my opinion there 
is no necessity either at present or in the near future for 
dock extension at this place.” 





inserts. the following remark :—‘* If it is decided to pro- | 
vide “farther accommodation at’ Tilbury, a dock on the | 


provide space for waiting-rooms and baggage inspection. 
There would be diréct communication with the existing 
railway, by means of which passengers would be conveyed 
to and from St. Pancras and Fenchurch-street stations in 
about 45 minutes and 35 minutes respectively. The esti- 
mated cost of the landing stage, passenger line with its 
covered platform, and dredging to give 35ft. depth at low 
water, is £230,000. 
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Fig. 1O—LENGTHS OF DOCK ENTRANCES—PAST AND PRESENT 


This concludes all of the works suggested for the north 
side of the river, and at present, at all events, it is not 
proposed that any alteration or addition should be made 
to the Surrey Commercial Docks—the only docks on the 
south side of the river. 

It will be interesting, perhaps, to put in tabuiar form 
some of the advances in size of entrances, &c., which are 
embodied in the proposals. This we have done in 
EE | Reta Pa 

A comparison of this table with table No. I. will show . 
how very considerable are. the increases which are - pro- 
posed and which, it may be assumed, will be sufficient for 
very many years fo come. In connection with the fore- 
going the two diagrsms— Figs. 10 and 11—are interesting. 
The first-named shows lengths of dock entrances past, 
present, and future, the latter being indicated by dotted 
lines, while Fig. 11 shows the other dimensions of these 
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entrances having regard to their geographical position and 
to the depth of the channel which it is proposed imme- 
diately to dredge in the river. In this illustration also 
the proposed openings are indicated by dotted lines. In 
Fig. 10 no account has been taken of cases where new 
entrances have been provided or the original entrances 
enlarged, as in nearly every instance the alteration or 


TABLE II, 

















Narhe of dock, Dimensions of entrance. 

Length.| Width. | Depth 

Feet. Feet. Feet. 
West India, new South Dock entrance 575 80 40 
Millwall Dock, new East entrance 600 80 36 
Victoria Dock, new entrance 700 100 42 
Albert Dock, new upper entrance 700 89 45 
New South Albert k, entrance 850 119 48 
., North ae ay | 1000 | 120 52 
Tilbury Dock, new entrance... ‘ 1300 130 55 

{ 


addition has been governed by the then existing condi- 
tions rather than by future requirements. As showing 


how thoroughly the scheme has been thought out we | 


have also gathered together in the following Table 
No. III. a list of the existing and proposed dry docks. 


Mr. Palmer evidently set out with the idea that London | 


should be the finest port in the world, and if all his pro- 


posals were to be carried out it certainly would have an | 


equipment second to none. 








TABLE III. 
Suygested 
Existing dry docks, dry docks, 
Name of dry dock. r Pe 4 4 3 2 
be 3 Sy o a) Be 
=] = ® =) = 5 
i ae ie oe ee 
| ft. in.| ft. in.| ft. ft. ft. ft. 
West India Docks... 375 0 64 0) 21 575 80 Qh 
Millwall Dock * ...1 420 0% — _ 550 
Victoria Docks _ - 790 80 32 
Albert ” 408 6! 64 6) 22 700 | 80, 30 
*: - ...| 501 0} 66 4! 22 - 
South Dock 
(proposed ) - 1000 110 38 
North Dock 
(proposed ) 800 100 36 
North Dock 
(proposed ) - 1900 §=6.120.Ss 40 
Tilbury Dock... ... +846 0; 66 9) 30 850 | 100 40 
- : 846 0, 77 9) 38 1300; 130 45 


” 


* Existing dock to be lengthened. 
1 Only vessels not longer than about 650ft. can be docked. 


London is at the present time lamentably deficient in 





excellent ground for belief that its arrival awaits only 
their completion, The question then arises would they 
pay. Summarising the costs of the various works out- 
lined in the foregoing, we arrive at the figures given in 
the first column of Table No. IV. 

It will be seen that the grand total of the cost of all 
the suggested improvements is estimated to amount to 
£14,426,000—a very large sum of money, but it is not 
proposed to expend this all at one time, but to spread it 
over three periods. The first programme is what the 
chairman, in his explanatory statement when introducing 
the report to the General Purposes Committee of the 
Authority, termed “the primary or urgent programme.” 
The total estimated cost of this is also shown in Table IV., 
and it amounts to £3,896,700. It includes in :— 

Scheme No. 1, London Docks.—The reconstruction of the 
| Tobacco Dock entrance; new jetty in Western Dock; new 
berths in Eastern Dock ; two berths in Shadwell basin, and 
| pumping plant, 
} Scheme No. 2, West India Docks.—Entrance Lock, new basin 
| and berths ; passages and bridges ; quays and sheds in Import 
| 





and South Docks (part); dry dock ; and pumping plant. 
Scheme No. 3, Millwall Dock.—Dry dock extension. 
Scheme No. 4, Hast India Dock.— Nil. 
Scheme No. 5, Victoria Dock.—Nil. 
} Scheme No. 6, Albert Dock.—Nil. 
| Scheme No. 7, South Albert Dock.—Entrance Lock; dock 
(excavation to 35ft. only); transit sheds (part); dry dock 
roads and railways (part). 
Scheme No. 8, North Albert Dock.—Preliminary work. 
Scheme No, 9, first part, Tilbury Dock.—Nil. 
Scheme No. 9, second part, Tilbury Landing Stage.—Nil. 
The foregoing represent what Mr. Palmer considers as 
| absolutely the minimum of the work which should be 
| immediately put in hand. 
| The works which should follow the completion of those 
| ineluded in the foregoing must necessarily depend upon 
the development of trade in the meantime, but it seems 
probable, says Mr. Palmer, that the “Secondary Pro- 
gramme” should consist of the following works, which 
should be carried out in the order given :— 
| Scheme No, 2: West India Docks.—Completion of 
quays and sheds and diversion of passenger line ... 
Scheme No. 7: South Albert Docks.—Completion of 
equipment and depth, transit sheds, remainder, 


£145,000 





and roads and railwayscompletion.. ... ... ... 247,000 
Scheme No. 6: Albert Dock.— nstructing Albert 
Dock ; widening quaysand dry dock ... ... ... 615,000 
Scheme No. 9 (second part): Tilbury landing stage.— 
Landing stage and waiting rooms, passenger line 
and platform, and dredging ... ... 2. 1... ... 230,000 
Scheme No. 5: Victoria Dock.—New entrance lock ... 385,000 
| Scheme No. 8: North Alvert Dock.—Entrance lock, 
| dock (remainder), transit sheds, dry docks, roads 
| and railways, and river improvement aya 4,100,000 
£5,722,000 


This would leave a balance of £4,808,000 out of the 
total estimate for works, which may be considered as 
forming the third programme to provide for the more 
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Fig. 1—DIMENSIONS OF DOCK ENTRANCES PAST AND PRESENT 


dry docks as will be observed from this table, but Mr. 
Palmer's proposals if carried out in their entirety would 
probably render extension in this direction unnecessary 
for very many years to come. 








TABLE IV. 
le a lgf%e. 
| 2e Sssae 
Scheme, Bag ZEebs 
eS 2 sUy 
| $°8 seers 
| = # a. g8- 
| = 
oF = ee 
No. 1, London Docks... 602,000, 335,000 | 
2. West India Docks 1,105,000 960,000 
3. Millwall Dock... 747,000 = 12,700 
4. East India Docks 268,000 as 
5. Vietoria Dock 1,305,000 - 
6. Albert Dock Fe | — 65,000 me 
7. Albert Dock, South ... | 2,586,000 2,339,000 
8. Albert Dock, North’... ... ... '.2 | 4;350,000; 250,000 
9. First part Tilbury Dock Extenstofi) 2,618,000 © — 
_9. Second part, landing stage .. | °230,000 = 
14,426,008 3,896,700 








The result of all these improvements would almost 
certainly cause a large influx of trade. Indeed, there is 


.| ment’ made in the shooting of our sailors. 


distant future, and would include all the other improve- 
ments not included in the two foregoing lists. 

The report embodies an immensity of detail, and shows 
signs of having been prepared with the greatest care and 
with singular foresight and regard to future developments. 
Moreover, the order chosen for the carrying out of the 
various works would appear eminently to meet the case, 
having regard to the most pressing needs, and every 
possible advantage appears to have been taken of existing 
works. Whether or not all the proposals made will ever 
be carried out remains to be seen. 











SHOOTING IN THE NAVY. 


| WE have just received the three annually published 
Blue-books, ‘‘ Result of Test of Gunlayers with Heavy 
Guns,’’ ‘Result of Test of Gunlayers with Light Q.F. 
Guns,’’ and ‘‘ Result of Gunlayers’ Test from Torpedo- 
boat Destroyers,’’ which show the records made during 1910 
in the British Navy. We have been accustomed for some 
years past to refer to these books and to discuss the improve- 
L _This has not 
always been.an easy task, since the conditions have been 
altered from time to time, so that comparison from year to 
year becomes impossible. Thus in 1907 a smaller target 
was introduced, and is still retained, and since no dimen- 
sions were given of the two targets, it was exceedingly 
difficult to form a conception of the relative excellence of the 








-Col. 





shooting of, say, the years 1906 and 1908. Nevertheless, 
there was very considerable improvement, as we showed at 
the time, though it was hard to form a comparative idea of 
it. This year again there has been another innovation. 
Hitherto if a shot has hit the water before reaching the 
target it has been regarded and counted in the returns as a 
whole hit. In the 1910 returns it only counts as a haif hit. 
Hence the returns of 1910 are not directly comparable with 
those of the years immediately preceding it. 

A noticeable feature of the 1910 returns regarding the 
heavy guns is the considerably fewer number of rounds fired. 
There were 117 ships which fired, and the number of guus or 
turrets concerned was 1318. This is a greater number of 
guns than in either 1908 or 1909, yet whereas in 1908 9009 
rounds, and in 1909 9438 rounds were fired, in 1910 the 
number was only 7209—an average of some 2000 rounds less, 
taking the aggregate of the two years and dividing by 2. No 
explanation of this is given in the Blue-book. The details of 
the rounds fired, the hits, the misses, and the percentage of 
the former to the rounds fired for the three years 1907, 1908, 
1909, and 1910 are as follows :— 


1907. 1908, 1909. 1910. 

Total rounds fired... .. .. 95388 .. 9000 .. 9438 .. 7200 

Number of hits (direct) -. 4073 4826 .. 5108 3520 

Number of ricochets .. .. — _= _= - 436 

Number of misses.. .. .. 5465 4183 4330 3253 
Percentage of hits to rounds 

fired 50 lem, es. oe o¢ ee see os, MAS SE 


At first sight it would appear that there had been a set 
back in the shooting, as evidenced by the fal) in the per- 
centage of hits to rounds fired; but if, as in former years, 
the ricochets had been counted in full the figure 51.85 would 
become 54.86, which shows an improvement of .74 per cent. 
on 1909. This may not seem very large, but it must be 
remembered that the standard of 1909 was already very high 
indeed. The improvement on the results of 1907, the year 
in which the smaller target was introduced, is very marked. 

The analysis of the hits per gun per minute show, in the 
big guns—12in., 10in., 9.2in., and 7.5in.—an advance as 
compared with the year before, and in the case of the 
6in. B.L. and Q.F., the 4.7 Q.F., and the 4in. B.L. and 
Q F. guns, a slight falling off. Here again, however, the 
question of ‘the alteration in scoring ricochets must be borne 
in mind. The comparative figures of hits per gun per 
minute for the years 1907, 1908, 1909, and 1910, are as 
follows :— 


1907. 19 8. 1909. 1910. 
12in. and 10in... o- 56. 63 er. 
9,2in. .. abn Gein 2.0 . 1.94 2.01 
a ae hate - 1,58 2.61 .. 2.47 2.61 
6in. B.L. andQ@.F. .. .. 3.32 3.98 4.0% 3.69 
4.7in.Q.F.and.. ..1 238 .. 3.32 4.06 3.84 


4.0in. B.L. andy.F. f + ses = 

In comparing these figures, it will be realised that in 1909 
the shooting with the smaller guns was phenomenal. 

Turning now to the smaller guns—12-pounders, 6- 
pounders. and 3-pounders—we find again a very considerable 
falling off in the number of shots fired, this falling off being 
entirely out of proportion to the number of guns concerned. 
The shooting also is not quite so good. The following are 
the figures for the years 1907, 1908, 1909, and 1910 :— 


1907. 1908. 1909. 1910, 

Number of guns s0 es SOR” Cs Re 1,531 

és rounds fired.. 17,734 12,943 14,276 5,020 

hits (direct).. 7,462 Cs .. Tae 3,438 

ricochets | — — _ 283 

aa misses .. .. 10,272 6,823 7,119 4,254 
Percentage of hits to : : ‘ 

rounds fired.. .. .. 42.08 .. 47.28 .. 50.13 .. 45.19 


Counting the ricochet as a whole hit, the percentage of 
hits to rounds fired in 1910 would have been 46.96. This is 
better than in 1907, but not so good as in 1908 and 1909. 

As regards the hits per gun per minute, these would appear 
to be nearly up to the average, though it is impossible to 
judge accurately owing to the new way of counting ricochets. 
The figures for the last four years are as follows :— 


1907. 1908, 1909. 1910. 

12-pounders .. .. .. 4.471 5.319 6.005 5.454 
6 and 3-p -unders (except 

VID ic ce -s>, CO.... £2 .. 2.2 3.661 

3-pounder (Vickers’) 6.140 .. 6.069 .. 7.810 6.127 


The returns concerning torpedo-boat destroyers have been 
entirely remodelled, and the very name of the Blue-book has 
been changed from ‘‘ Result of Battle Practice from Torpedo- 
boat Destroyers ’’ to the title given at the commencement 
of this article. Hence no comparison is possible with former 
years. Nevertheless, the information given is of consider- 
able interest. The gums concerned are the 4in. B.L.; 
the 12-pounder 12 cwt.; the 12-pounder 8 cwt., and 
the 6-pounder. There were 175 ships engaged in the test, 
and they had a total of 736 guns. The total number. of 
rounds fired was 3847, the number of direct hits 1545, of 
ricochets 171, and of misses 2131, the percentage of hits to 
rounds fired being 42.38 on the average. 

The details of the practice made with the various types of 
guns are given in the following table :— 














| . | 
| Hits. | Percentage 
Nature of gun. a | Misses. of aon 
| Direct. | Rico- | | to rounds 
| | "| chet | | fired. 
| / —— 
Ce aa | 140 62 5 73 | 46.07 
12-pounder 12 cwt. on P.V | 
and V.I. mountings =f 135 | 57 9 69 45.56 
12-pounder 12 ewt, on P.I.| | 
mountings .. .. ..| 1052 | 386 51 615 39.12 
12-pounder 8cewt. .. . 461 | 125 17 319 29.96 
6-pounder, with telescopes} 1921 | 878 82 961 47.84 
6-pounder, without tele- j 
scopes dai) ha cee foul MEN EL, Oe 7 4 29.35 


| 
The hits per gun per minute with the 4in. B.L. gun 
averaged 3.63, with the 12-pounder 12 cwt. gun 3.88, with 
the 12-pounder 8 cwt. gun 2.73, and with the 6-pounder 
6.43. 











LonDON ELECTRICAL ENGINEERS. — The corps of London 
.Electrical Engineers has recently formed a sccial club to 
superintend the lighter but not least important side of its 
work. This club gave a successful concert at Caxton Hall on 
Saturday, mtr 4th. _Lieut.-Col: H. M. Leaf was in the chair,. 
and was suppo by Col. L. Jackson, C M.G., R.E. (chief engi- 
neer, London District:, Major W. . Rotheram, R.E.,- Major 
F.C. Seaman, R E., and Mr. W. M. Mordey (past-president of 
the Institution of Electrical Engineers). “Just before the interval 
Jackson presented the inter-company challenge cups for 
technical work, drill, shooting, and sports, while he also gave 
Territorial efficiency medals to C. S. M. Mathews and Sergeant 
Wallis. The next function organised by this club will be a dance. 
Arrangements are to be made for this to take place at Caxton 
Hall on Saturday, March 4th, 
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2500 HORSE-POWER MILL ENGINES. 












house of a modern cotton mill belonging to the Times. Mill 
Company, Limited, Middleton, in Lancashire. The engine 
is of the four-cylinder triple-expansion horizontal Corliss con- 
densing pattern, and is capable of developing 2500 indicated 








and piston speed of 660ft. per minute. The cylinders are of 


intermediate-pressure 44in. diameter, and two low-pressure 
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cylinders 48in. diameter, the common stroke being 4ft. 6in. 
The engines have the high-pressure and one low-pressure | 
evlinders on one side and the intermediate and one low- 
pressure on the other side. The high-pressure and inter- 
mediate-pressure cylinders are placed nearest the crank 
shaft. These are carried on stroug box beds with the fly- 
rope pulley placed midway on the crank shaft. This pulley 
is 28ft. diameter, weighs 73 tons, and is grooved for fifty 






THE illustrations on page 140 represent views of the engine- | 


horse-power with a boiler pressure of 200 lb. per square inch | 


the following dimensions :—High-pressure 28in. diameter, | 









Fig. 1—SPEED REGULATING GEAR 


| governor is of the high-speed centre weight type fitted with | off steam and throwing itself out of gear when the main 
| an oil cushion box to prevent shock, and is fixed on the | engine has become the driver. 

high-pressure side near the rope pulley being driven by means Messrs. George Saxon, Limited, of Openshaw, Manchester, 
of ropes from a grooved pulley placed on the crank shaft.. In | are the builders of this engine. 

order to assist the main governor to ensure prompt and 
certain regulation of speed under varying loads the makers 
have fitted a special form of regulating gear. This is shown | 
in detail in Fig. 1. It will be observed from this illustration 
that the gear is applied directly on the rod A, which connects 
the governor to the variable cut-off arrangement. The 
driving rod B may be coupled to any convenient motion rod, 
and operates the pawls C and the rack wheel, thus causing 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of ow 
correspondents. ) 





| 


LIVE STEAM FEED-WATER HEATING. 
| 


Str,—With reference to the article and leader in the current 
| issue of your paper on the question of live steam heating of 
| feed water, I should like to pass a few remarks, as | have had 
some experience of a practical nature, and I think I can speak 
with something like authority on the subject; at least, when one 
has had it tried in three distinct types of boilers, not for 
hours, but days and weeks, one is somewhat liable to have formed 
an opinion one way or the other which merits attention. 

I have had the system tried in Babcock and Wilcox, Davey, 

Paxman, and Lancashire boilers, and my experience confirms that 
of Babcock and Wilcox, why, in their book on ‘‘ Steam,” state 
there is no economical advantage to be derived therefrom. With 
all due deference to the opinions of various professors on the su! 
ject, and persons commercially and financially interested in the 
manufacture of such apparatus, I shall be quite satistied for the 
future to rest assured that a firm like Babcock and Wilcox know 
what it is writing about, whatever ingenious explanations of a 
conundrum nature are advanced for the system. ‘lhose who have 
not tried the system can think what they like ; my experience, 
| however, justifies me in saying that I know. 
‘The heater with which 1 had experience was and is one of the 
| best and smartest bits of apparatus that can be found on the 
market, and it did its work like a Trojan, delivering water 
absolutely at steam temperature, and there were no flies on it 
anywhere in this respect. If anyone wants a heater to deliver 
water at steam temperature he could not do better than get one 
as soon as possible of the same type, for it will do it smiling all 
day long. 

A thermometer was fixed so that the temperature of the water 
was indicated as it left the heater. At normal feed the water was 
at steam temperature all the time, and it never fell below except 
when a heavy over-feed was put on, thus proving that it was work- 
| ing all right, and when trials were not in progress it was tested 
several times in this way. 

In one case it was tested on a Davey, Paxman boiler in one of 
the principal generating stations in London, and your readers wil! 
| see that no pains were spared on the trials when I say that the 
| company spent upwards of £100 on them. 

Six trials were made of eight hours’ duration each, three witt 
and three without the heater. A boiler and engine were separated 
from the rest of the plant and run on full load during the whole 
time. The test agreed upon was units generated at the switch 
board against coal burned, the coal consumption and other 
measurements being carefully noted by trained engineers. 

And what was the result of these trials! Why, if anything, less 
| favourable with the system than without it. 

Professor Goodman, of Leeds University, had somewhat similar 
results when he investigated the system about two years ago, and 
| his trials were made under working conditions, and his results were, 
| | think, given in a paper before the Institution of Mechanical 
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the right and left-hand threaded coupling box D to revolve in 
order to lengthen or shorten the governor rod as may be | 
required to maintain a practically constant speed of the 
engine. The rod E, which is coupled direct to the governor, 





controls the action of the pawls by allowing either the high- 
speed or slow-speed pawl to engage the wheel according to the 
temporary displacement of the governor due to any variation 
of speed. So long as the governor remains in the working 


1gin. ropes. The crank shaft is of Siemens-Martin steel, the 
necks being 184in. diameter by 40in. long, the crank pins neither pawl is in action. An automatic arrangement F is 
12in. diameter by 13in. long, and the cranks 11gin. thick. | provided to prevent the gear from overwinding, while allowing 
| the governor to rise or fall to the full extent. This arrange- 
| ment prevents the possibility of damage to the gear if the 
| attendant omits to disengage the regulator when stopping 
| the engine, or in case the engine is being run slowly for any 
reason. It is compact, of simple design, and may be applied 
equally to horizontal or vertical engines. For spinning 
mills, in which very small variations of speed are permissible, 
the appliance is a valuable adjunct to the governor. It will 
be observed that a knock-off device is fixed between the 
governor and the trip gear of the high-pressure cylinder to 
act in case of accident. 
The piston-rods are of Siemens-Martin steel, the front ones 
being 74in. diameter, while the middle ones are 64in., and 
the tail shafts 5in. diameter. Two piston-rod supports are 
| provided between the cylinders on each side, complete with 
crossheads to form an intermediate support for the pistons. 
| The main crossheads are of forge hammered scrap iron, 
each fitted with gudgeons of Siemens-Martin steel, with two 
cast iron slide blocks of ample bearing surface. The rear 
crossheads for operating the air pumps are also of forge 
hammered scrap iron. The connecting-rods are 16ft. long 
between the centres and are of forge hammered scrap iron, 
the crank pin ends being of the marine type, fitted with brass 
steps lined with ‘‘ Magnolia'’ metal. The crosshead ends 
| have loose straps and steps of phosphor bronze, with screw 
adjustable cotters and safety bolts. 
The cranks are shrunk on to the shaft and pins and are 
further secured by means of planed steel keys. The main 
| pedestals are bolted to the ends of the engine frames and are 
| adjustable by means of wedges. They have steps in three 
| parts—one bottom and two side steps—the cap forming the 
| fourth step. The steps are of cast iron, lined with Magnolia 
metal, arranged so that the side steps can be removed with- 
out moving the shaft or pedestals. The caps are provided 
with large holes to give easy access to the shaft and to form 
oil reservoirs. Each pedestal has cast iron wedges and steel 
| screws for horizontal and vertical adjustment, while the 
| lubrication is continuous by means of oil pumps. 


The rope pulley is cast in parts with two bosses, twenty- 


position corresponding to the required speed of the engine 


Engineers. 

If any of our worthy professors want to know whether there is 
| any economical merit in the system, let them try it under actual 
working conditions, and their results will be like others who have 
tried it thoroughly—vn7/. 

From my personal experience of the system, I can say that those 
who have tried it in whatever form, under equal conditions, have 
not secured the economical results that have been promised, the 
efficiency of the boiler plant has not been increased, and the onl; 
distinct advantage to be derived from its adoption is high evapora 
tion on the thermal storage system. 

Kingston-on-Thames, February 6th. 


Joun [. HAL, 





Sir,— Would you allow me to make a few remarks on the above 
subject. 

I think the experiments of Dr. Gibson, given in your last issue, 
are very simple, and the results, as stated by him, what might 
naturally be expected, but I think the explanations he gives are 
not satisfactory nor consistent with the phenomena which take 

lace. 
y Take, for example, a boiler working under a steady pressure of 
150 lb.; if a thermometer be screwed into the boiler shell with its 
bulb in the water it will show 366 deg.; é¢., boiling point 
temperature. If water be now drawn from a test cock into a test 
can, it cannot exceed 212 deg., a difference of 154 deg. in no 
apparent time. 

A liquid such as water can only lose its temperature by the 
slow process of radiation. This shows that the only temperature 
water possesses is that of the steam diffused through it. The escape 
of steam with great velocity from the test cock shows that heat 
energy has been converted into kinetic energy, which accounts for 
the 154 deg., no time is required for the conversion of one form of 
energy to the other, it being merely a question of removal of 
pressure, 

An atmosphere must therefore exist in the water the exact 
equivalent of the steam in the steam space, otherwise their 
temperatures could not be the same. Water absorbs steam in the 
same way as it does other gases, and when it has attained satura 
tion the maximum amount of steam passes into the steam space. 
What appears to me to have happened in Dr. Gibson’s experi 
ments is, the cold feed, in passing over the trays in the steam 
space, absorbs sufficient steam to raise it to the temperature at 
which it enters the water. This does not affect the maximum 
generation of steam passing into the steam space, but might 
slightly increase it by slight reduction of pressure. Ou the other 
hand, if the cold feed passes into the water, two distinct actions 
take place : the same amount of steam is absorbed, but, in addition, 
the temperature of the water falls below saturation, and the 
maximum delivery of steam to the steam space is delayed till it 
rises. It is this check to the circulation or generation of steam 
which the live steam feed-heater prevents. 





eight arms, and twenty-eight rim segments, the two bosses 
being slotted for six keys each. They are bored to receive | 
the arms and are fitted with weldless steel hoops. The rim 
segments are machined at the joints and on the facings, 
where they are secured to the arm ends, and the whole is 
securely bolted together by strong wrought iron bolts. A 
barring rack is cast inside the rim of the pulley.on one side. 
The main engine frames, as above mentioned, are of box 
section, bracketed with target ends to bolt to the pedestal 
beds. The guide bars are of mild steel. The rope drive, as 
illustrated in Fig. 2, is interesting. 
| The condensing apparatus is of the jet type, set’ below the 
Drawings of the engine are given in our two-page supplement. | engine-room floor level under the main slides, and the two 
The valves and valve motions are fitted with automatic | air pumps, 38in. diameter by 19in. stroke, are operated by 
trip motions complete, and the steam valves of the high- | steel plate levers from the main crossheads. . The pump 
pressure cylinder are coupled up to, and under the direct | buckets are solid, with a series of india-rubber valves set on 
vontrol of, the governor. The cylinder valves are of the grid seatings. The two boiler-feed pumps are din. diameter 
Corliss double-port type throughout, being adjustable for | by 134in stroke. They are worked from the air pump rock- 
wear on the spindles which are of the best mild steel. The | ing shafts by means of levers. The barring engine is of the 
valves of the intermediate and low-pressure cylinders are | vertical pattern, with two cylinders 7in. diameter by Tin. 


is 





Fig. 2-THE ROPE DRiVe 





steam ; in the absence of a su 
on the figures for the dryness fraction of the steam. ] f 
coal consumption is naturally due to the boiler with this device 
delivering wet instead of dry steam. 


February 6th. A. R, 





Sir,—The thermal effect of any live steam heater is necessarily 
similar to that of a live steam injector ; but no one claims that the 
latter can save any fuel. It is quite easy to get testimonials, 
written in good faith, attributing a fuel saving really due to more 
careful firing, to an appliance which actually has no fuel-saving 
effect. 

Professor Goodman’s demonstration (read 21st February, 1903, 
to the Institution of Mechanical Engineers) that live steam heating 
had no effect on the fuel consumption has never been seriously 
controverted. 

Professor Gibson now reports a test of a live steam heater (con- 
sisting of three shallow trays, one each Qin., l4in., and 20in. 
diameter), placed in the steam space of a small locomotive type 
boiler, and spraying the feed water through the steam in three 
successive waterfalls. : 

One may fafrly call this a priming device, certain to give wet 
rheater, no reliance can be placed 
The reduced 


In all industrial centres, at 








adjustable by hand while the engine is running. The, stroke, and has an automatic disengaging device for shutting 





home and abroad, there are numbers of large boiler plants, fired 
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with mechanical regularity, fitted with superheaters, and pro- 

vided with all necessary appliances for accurate testing on a com- 

mercial scale. In such large plants feed-water heating by exhaust 

steam and by waste gases is usual, but the much lower-priced live 

steam heater is conspicuous by its absence. CHARLES ERITH. 
London, February 6th. 





Sir,—Ia a paper read before the Belfast Mechanical and 
Engineering Association on March 25th, 1902, and reported in your 
columns in August, 1904, Mr. A. W. Hamilton states that ina series 
of four very carefully made tests to determine the efficiency of a 
(;reen’s economiser—- 

“*(1) When the feed was receiving 17 per cent. of the total heat of 
the steam from the economiser the saving of fuel was 21 per cent. 

(2) When the feed was receiving 20.4 per cent. the saving in 
fuel was 24.7 per cent. 

(3) When the feed was receiving 20.3 per cent. the saving in 
fuel was 26 per cent. 

(4) When the feed was receiving 15.6 per cent. the saving in 
fuel was 20.2 per cent.” : 

I havenorecord of other similar testscarried out to determine this 
point, but if these results be accepted as being generally true, it, 
I think, solves the difliculty mentioned in the last paragraph of 
your leader of February 3rd on ‘Live Steam Feed-water 
Heaters.” 

Dundee, February 7th. A. H. GIsson, 

[We reprint Mr. Hamilton's lucid paper on another page.— 
Ep. THE BE] 


STANCHIONS CARRYING EXCENTRIC LOADS. 


Sir,—With reference to the criticism of my article on the above 
by Professor Nicolson, in THE ENGINEER of January 20th, 19}, 
there are a few points to which I desire to draw attention. First 
of all it should be noticed that my statement to the effect that the 


old formula, 7 = pd + > is not applicable to the conditions met 


with in practice, and, if used for such conditions, gives an unnec- 
cessarily extravagant basis of design, is fully upheld. The method 
of mathematical analysis employed by Dr. Nicolson is, of course, 
the same as that used for my investigation, except that, whereas 
I, for brevity and simplicity, used merely the results of the 
calculus and applied them to ordinary algebraic expressions, Dr. 
Nicolson has shown his integrations, &c , in full. There are, how- 
ever, several points on which I disagree with Professor Nicolson. 

(1) My statement that the magnitude of the restraining couple 
at the upperend of the stanchion appears to be impracticable of 
determination by rigid analysis, is quoted without regard to my 

(fully stated) reasons for that contention. In the vast majority of 
such stanchions in actual structures, the conditions are such as do 
not justify the assumption that the elastic line of the stanchion 
will be maintained vertical at the upper end. I pointed out from 
the first that the floor, girder, stay, or other member to which 
the stanchion is attached at its upper end will be subjected to, 
and should be designed to resist, the bending action of a couple, 
but it will itself bend in so doing, and, therefore, since 
the assistance rendered to the stanchion must vary between a 
small amount in an ideal case and something approaching zero in 
most actual cases, I preferred to ignore it altogether. The extent 
of the “‘error ” involved is small. : 

(2) Professor Nicolson considers the disturbing couples as 
applied at any height, and bases his mathematical treatment on the 
assumption that each couple consists of vertical forces acting on a 
horizontal arm of no thickness. This introduces a serious error 
against which I carefully guarded in my investigation. and, more- 
over, is difficult to reconcile with Fig. 4 of Professor Nicolson’s 
article. Any couple applied to an actual stanchion must resolve 
itself ultimately into two forces at right angles to the axis of the 
stanchion, at some distance apart, as shown in the illustrations to 
my article, and Professor Nicolson’s assumption that the bending 
moment is constant between the base and the height at which the 
couple is applied is therefore not justifiable. The fact is that the 
bending moment is only constant between the base and the lower 
force, and decreases uniformly to zero at the point of application 
of the upper force, with the consequence that, while the elastic 
line follows one law between the base and the lower force, it follows 
an entirely different law between the two forces, It was after 
careful consideration of this point that I adopted the method 
shown in my article. The principal equations in Dr. Nicolson’s 
article are therefore inaccurate, and the extent of the error would 
vary with the circumstances of each particular case. For instance. 
with a long stanchion carrying a small load ona shallow bracket 
the error would be small, but with a short stanchion carrying a 
heavy load on a framed bracket several feet in depth the difference 
would be very considerable. 

(3) Dr. Nicolson states that the problem appears to him to 
present no great difficulty, and that his results are obtained by 
‘*Ordinary Methods (see Perry or Morley).” I should be glad if 
Dr. Nicolson would refer me to any published works (other than 
articles recently contributed by me to the Mechanical World) in 
which use is made of (or even reference to) the fact that, in a canti- 
lever carrying a concentrated load at some point other than the 
free end, the elastic line of the cantilever between the load and 
the free end is straight, and has a slope equal to that of the 
tangent to the curved elastic line between the fixed end and the 
load, at the point where the load is applied. I do not know of any 
such publications, and should be pleased to learn whether your 
contributor knows of any. a 


(4) In equation 9 the value of 8 should obviously be = -— SEI’ 


but this is of little consequence, as the correct value has been used 
in obtaining subsequent relations. 

(5) In equation 24 Dr. Nicolson gives an expression for the 
bending moment at any point on the stanchion, but surely the 
equation given is applicable only to that part of the stanchion 
between the base and the lower horizontal force of the couple K ? 
It appears possible that, under some circumstances, the bending 
moment may be greater in other parts, and should therefore be 
taken into account, as in my article. 

Dr. Nicolson states that he has only recently become aware that 
the problem bad not been solved. I believe I am right in saying 
that the old formula has been a matter of dissatisfaction among 
structural designers for a considerable time, but is included in so 
recent and important a document as the ‘* Report on Reinforced 
Concrete,” issued by the Royal Institute of British Architects, 
while many of the most modern books on structural steelwork also 
give it. ERNEST G. BECK. 

February Ist. 


EXAMINATIONS IN ENGINEERING. 


S:Rk,—With reference to the admirable paper read by Mr. P. J. 
Hartog before the Royal Society of Arts on ‘‘ Examinations and 
their Bearing on National Efficiency” on the Ist inst., dealing 

‘with questions not only of the greatest professional importance, 
but also of a high Imperial order, a brief outline of the examina- 
tion system in force at Charlottenburg may not be without general 
interest to your readers. Tes 

The system, it may be said, is adopted in main principle by all 
the high»r technical educational institutions in Germany, and, 
while perfection is by no means claimed for it. a reasonable amount 
of satisfaction is expressed with its working, and it is without 
many of the evils generally associated with the word ‘‘ examina- 
tion.” 

The course of study for the Diploma in Engineering in any 
selected branch extends over a period of four years. In addition, 


This can be solved by plotting 


and finding where they intersect, or getting rid of the cosine 


with other results. 


letter from the Baron Barreto, to which, by your courtesy, as | 
am personally mentioned therein, I should like to make a brief 
reply. 
pe diffuse comment upon myself and the Thames Conservancy, 
of which I am a member, comes ultimately to conclusions which 
are identical with my own as expressed before that body. 
associated myself from the sending of a circular letter to (steam 


least twelve months in the shops, six of them at a stretch, and the 
rest in shorter periods which, as a rule, fill in part of the summer 
vacations. 
At the end of the first two years of study, an intermediate 
examination is held, and the conditions for admission to this are 
simply that the sessional work of the candidate be held by the 
corresponding professor to be satisfactory. This sessional work 
consists of drawings, laboratory notes, and notes from the exércise 
classes held in conjunction with the lectures. 
proper is an oral one 
bject, the exami 
On 


for the Diploma takes place. 
essential th 

qpnditions with regard to shop work be properly fulfilled. 
examination consists of two parts ; and while the ‘‘intermediate ’ 





being the professor in the subject. 


1 t +h 


ht and detail 





a sound knowledge of engi in if 
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not inconsiderable amount of practical in . 


general nature of which he is allowed to select himself. 
that book knowledge itself and alone is not sufficient to meet with 


be taken. To put the matter shortly, the candidate has to show 
what sort of engineering stuff he is made of. 

The second part consists of an oral examination by each pro- 
fessor, and it is not unreasonably claimed for this that an examiner 
of any experience will find out with a very few questions more 
about a student’s knowledge and qualifications than any number 
of questions in a written r. It is held here that every written 
paper must necessarily be inclined to be more of a memory test 
than a test of ability to tackle — not absolutely in the 
common order of things, or a means of determining capacity or 
suitability for the profession. 

The examiner's report on the work of each candidate is divided 
into three parts, the first being on the sessional work, the second 
on the three months’ problem, and the third on each of the oral 
subjects. It consists simply of the affix ‘‘ unsatisfactory,” ‘‘ satis- 
factory,” ‘‘ good,” or ‘‘ very good ” against each division, the third 
division being split up into its component subjects. The result as 
a whole receives a similar affix corresponding to a combination of 
the results of the individual parts. 





RENOLD Marx, B.Sc. (Eng.) 
Charlottenburg, Germany, February 6th. 





A PROBLEM. 


Srr,—Another solution of the interesting problem which has 
been engaging the attention of your readers seems superfluous, in 
view of the many offered ; yet I venture to append one in the 
hope that it may be of interest to “E. P. C.” or any others who 
have been endeavouring to arrive at a solution by methods of 
integration. I hardly think an equation sufficiently simple to be 
solved by ordinary algebraic methods could be arrived at by such 
means. The credit of solution undoubtedly belongs to ‘‘ H. E.G.,” 
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and I too would be glad to know by what means he deduced the 
exceedingly simple relation between the two radii, by means of 
which he solved the problem. . 

The polar equations of the two-circles are, , = 2acos @, R = h, 
where §= centre of co-ordinates. 
Required « quation 
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London, January 28th. C. N. E. 





DANGEROUS BOILERS ON THE RIVER THAMES. 
Sir,—In your issue of the 13th January, 1911, there appears a 


It 1s somewhat difficult to argue with a gentleman who, 


I dis- 


The examination 
lasting about a quarter of an hour in each 


completion of the fourth year of study, the final examination 
For admission it is again primarily 
at the sessional] -work shall be satisfactory, and that = 

he 


embraced subjects of a more general character, involving in the 
main, questions of pure and natural science, the final test es 
i i with a 
For 
the first part, the candidate is given a problem for solution, the 
It is such 


success, and that the methods adopted in solution will show, as far 
as humanly possible, whether the man has a real grip of the 
practical and theoretical underlying principles—whether he can 
ever be any real good as an engineer or not. Three months’ time 
are allowed, and any or all references may be made, so long as the 
work is done independently—on which an oath has afterwards to 


boilers examined and tested, for the reasons, among others, first, 
that it would have no practical effect ;-secondly, that it would 
probably be an infringement of the powers of the Board of Trade. 

Baron Barreto gives, in his final paragraph, an unqualified 
adhesion to the former, and specifies the Board of Trade as being, 
in his opinion, the proper authority to deal with the matter, and 
it seems, I must say, to indicate some confusion of thought that 
he should endeavour to cast blame upon one with whose observa 
tions he is confessedly in agreement. He is good enongh t. 
describe me as a ‘‘ very credulous person” for “thinking,” as hi 
says, ‘‘that public duty will influence unscrupulous or ignorant 
people not to use dangerous boilers.” I expressed no such 
thought ; I pointed out that there was no duty on the Conservancy 
to remind individuals of their public duties, alluding to the 
liabilities of owners under the Boilers Explosions Act, 1882 ani 
1890, as it had no special mandate so to do under its existing 
powers, 

A proposal was made by me that the Conservancy should not 
renew registrations, on application of owners, unless a certificate 
was produced showing that their boilers had been examined 
within the previous twelve months, but it is doubted whether the 
Conservancy have at present power so to act. With the Baron 
Barreto’s private inquiries as to the condition of the boilers in 
steam launches u on the Thames I have no concern, since, 
whatever the value of his evidence may or may not be, he is now 
of opinion, after his five years bombarding of the Conservancy, 
that the Board of Trade is the proper authority to move in the 
matter ; that is his affair. 

As regards the rest of his letter, I would make the following 
remarks :—The life of a boiler and its defects. I say, as myself a 
boiler owner, are as difficult to estimate as the life or ailments of a 
man, and even if we have some experience of our own boilers, it 
gives us no right to predicate as to others, and I say thit noone is 
expert enough to lay down what is going to happen in the case of 
any particular boiler, in the off-hand manner adopted by Biron 
Barreto in his remarks about the steam launches on the Thames. 
As to age, a boiler in use for fourteen years may still be perfectly 
sound, while one but recently installed may, from unknown causes 
or neglect, prove dangerous, and no one is able to detect with cer 
tainty the insidious action that works the mischief. 

As to insurance of boilers, I am not inclined to accept the state- 
ment that very few of the boilers that are-now running on the 
Thames are insured ; it is a fact that would be very hard to prove 
or to disprove. As regards the anomaly he points out as to boats 
carrying less than twelve passengers, the matter is not within the 
jurisdiction of the Conservancy. As to the danger of explosion on 
rd steam launches, I believe it would be hard to produce an 
instance of any serious mishap occurring on the Upper Thames 
over a very long period of years, and thouzh all reasonable 
measures should be taken to prevent any such occurrence, I do not 
think any case has been made out for adding to existent law on 
the subject, believing, as I do, that the owners of all launches, 
large or small, are fully alive to their liabilities under the Board of 
Trade powers and the general law, and, as far as is possible in the 
case of boilers, do take precautions. R. N. Tova. 
London, 8.E., January 24th. 





THE OLD GUARD. 


S1r,—I was much interested by the letter from ‘‘One of the Old 
Guard,” which appeared in your last week's issue. Credit should 
always be given where credit is due—no matter of what nationality 
aman may be, butit is painful to observe how timorous and fond 
of decrying their own country and countrymen so many ‘‘ Engiish- 
men” have become. Where has the old-fashioned grit and level- 
headedness that placed England in the forefront of the commercial 
world gone? Even some of our railway companies, in spite of the 
magnificent workmanship and records that they well knew our 
locomotives possessed, must needs get unsettled and try some 
American engines. Hh bien, the experiment was not repeated. 
Undoubtedly the Americans are most ingenious and clever at 
designing new and quick methods of performing many kinds of 
work, and should they add British solidity and reliability they 
would become our most formidable rivals. They have learnt this 
lesson for themselves in many of their more recent tools. There 
are plenty of capable, inventive, reliable English brains left, but 
what-is wanted so badly in many places in England is the time and 
opportunity for using them. In every engineering establishment 
of any pretensions there ought to be a designing room and the men 
in it ought to be entirely free from current work or hindrances of 
any kind. The work that it is desired to perform or the difficulty 
to be overcome should be submitted to them and a free hand 
allowed so that they could work out arrangements and details to 
the best of their abilities. It always pays in the lonz run to have 
properly designed work. Carnegie knew the right way was to 
employ brains, and not be afraid of paying for them The clap- 
trap about foreign supremacy would not be heard much more of. 

Again, Englishmen surely should know by this time that you can 
do almost anything with an a rem if you lead him, but he 
simply will not be driven. Yankee methods of hustle and speeding 
up, German methods of espionage and distrust of everyone have 
been tried, but they do not pay in this country. With regard to 
theory and practice, we want the cool level-headedness which 

recognises the proper blending of thetwo. Both excellent in their 
proper place, they need wisely combining. A faddy hyper-theorist 

or a hammer-headed practical are both grave evils, though the 

latter is probably the lesser evil of the two. Were this simple 

truth more realised many of the anomalies now existing would 

speedily disappear, 


February 4th. One More OF THE OLD GUARD. 





A LARGE SUPERHEATER. 


Srr,—With reference to your article in last week’s issue on 
‘* A Large Superheater,” may I be permitted a8 gente out that the 
claim made by Ferguson Superheaters, Limited, that the super 
heater described therein is the largest ever constructed is a claim 
which cannot be substantiated. 

It may interest your readers to know that two superheaters 
dusigted by Professor W. H. Watkinson, of Liverpool University, 
each capable of dealing with the steam from a battery of boilers 
evaporating 130,000 lb. of water per hour, have been at work in 
one of the most up-to-date steel works in Britain for no less than 
eight years. There are eighteen water-tube boilers in one battery 
feeding into one of the superheaters and sixteen boilers in the 
other Sashes attached to the other superheater. 

As the Ferguson —— described in your article only deals 


dy\2 with steam from one boiler evaporating 38, lb. water = hour, 

(33) = its claim to be the largest is indisputably incorrect. The large 

PAR ee y xb superheaters to which I refer were made by Messrs. Mechan and 
sé r(p) \ : 2 Sons, Limited, Scotstoun Ironworks, Glasgow. 


slasgow, February 7th. PIONEER. 








DANISH State RarLways: TENDERS FOR RaiLs,—The Com- 
mercial Intelligence Branch of the Board of Trade has received 
from H.M. Consul at Copenhagen copies of the conditions and 
specifications relating toacall for tenders by the Danish State 
Railways Administration for the supply of about 11,000 tons of 
rails and fasteninzs. Tenders, enclosed in sealed envelopes, 


endorsed ‘‘ Tender for Riils and Fastenings,” should be addressed 


to “Direktéren for Baneafdelingen, Gammel Kongevej 1 E, 


Copenhagen B ,”- where they will be received not later than 
3.30 p m. on 18th February. The conditions and specifications (in 


Danish and English), 


ao, with drawings, may be seen by 
British makers at the 


ommercial Intelligence Branch of the 

















a certificate is required showing that the candidate has spent at 


launch) owners, urging upon them the desirability of having their 


Board of Trade, 73, Basinghall-street, London, E.C. 
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RAILWAY MATTERS. 


We hear that a scheme is being promoted for the lay- 
ing of a light railway from Tarporley to Nantwich, and it is 
expected that an inquiry will be held shortly in connection with 
the project. 

AccorvING to the Electrical Review, the electrification 
of old and new railway lines is absorbing the attention of those 
technically concerned in Denmark as elsewhere. In Copenhagen 
the building of the large new passenger station has given occasion 
for the re-discussion of the question of introducing electric traction 
on the short-distance lines. In the provinces also electrification is 
under consideration, and steps in this direction are being taken. 
‘hus, in Jutland the new line from Aarhus to Kanders is to be 
electrically worked, while the old steam line from Odensee to 
Svendborg is in course of transformation. 





TuE system of telephony between moving trains and 
signal boxes, &c., invented by Mr. H. V. Kramer, is to be tried on 
the Stratford-on-Avon and Midland Junction Railway. The appa- 
ratus consists mainly of a coil of wire wound round a railway 
coach, connected with the telephone instruments, and a wire laid 
alongside the track, connected with instruments at stations and 
signal boxes. Communication is effected by induction between 
the coil and the wire beside the rails. A buzzer can also be nsed 
on each train, which automatically warns the engine-driver of the 
presence of another train on the same line within a radius of five 
or ten miles, 


Ir is stated in the Railway News that the contracts for 
the first part of the works comprising the extensive alterations 
which the Metropolitan Railway Company has undertaken at its 
saker-street East Station have now been let. These relate to the 
widening of the tunnel for about 150 yards from Baker-street end, 
and the laying of four lines of railway in this section, thus giving 
the company scone to increase its service considerably. When the 
alterations are completed, nearly all the trains in the morning and 
evening will be run through to the City on the Baker-street line, thus 
obviating the change which has to be made in many cases at 
present. An extension of the installation of automatic signalling 
which has just been carried out will enable an increase to be made 
at once in the service between Baker-street and Willesden Green, 
inciuding the running of a number of additional non-stop trains. 


Avr adinner given by the London Chamber of Com- 
merce, Sir Perey Girouard, the chief guest, describing the pros- 
pects and progress of Hritish East Africa. declared that the 
Protectorate had a great future in store. The chief inland com- 
munication was, he explained, provided by the Uganda railway. 
which runs from Mombasi to Lake Victoria Nyanza, a distance of 
570 miles. When the Uganda railway was first started by the 
late Lord Salisbury it was said that the line was political ard 
strategic, and would be of no commercial value. The British 
Government, however, never made a better bargain, and he 
could assure them that the railway was well and cheaply con- 
structed in view of the engineering difficulties involved. It 
seemed to him not only a necessary, but certainly a payable propo- 
sition that the line should be completed—especially in view of the 
fact that in German East Africa they were also extending their 
railways. 


Ir is reported that the London and North-Western 
Railway Company has decided to run steam motor trains on the 
Manchester to Wilmslow line by way of Styal. 
the steam motor are that a more frequent service can be main- 
tained at less cost. The engine and the coach form one vehicle, 
and accommodation is provided for between sixty and seventy 
passengers, but an additional coach can be coupled on when the 
amount of traffic requires it. Similar trains run between a number 
of points on the North-Western line, as. for instance, between 
Oldham and Delph and between Prestatyn and Dyserth. The 
motor train is specially adapted for a short run with frequent stops, 
and those conditions exist on the Wilmslow line. Instead of nine 
trains each way, the service will be improved to fifteen each way, 
and special arrangements will be made to cope with the morning 
ind afternoon business traffic. The trains will ran to a new plat- 
form that is being provided, and it is expected that they will be in 
use by the early summer. 


Wirt reference to the escalator or moving staircase 
which is being built on the District Railway Company’s system at 
Earl’s Court, an official of the company is reported to have said : 
‘The capacity of one escalator is equal to that of forty-six lifts. It 
can dea! with something like 9000 passengers an hour, and accidents 
on it are practically impossible. The stairs rise 6in , each stair 
having a width of 18in., and a man can walk up them while they 
are in motion or stand still while the escalator takes him to the 
station or the street. This gives a continuous lift service instead 
of the intermittent service we have now. The great advantage is 
that a passenger, instead of having to wait until the lift is full, can 
get on the move at once. We are putting the escalator in at 
Earl’s Court as an interchange between the District and Piccadilly 
stations. It is an experiment to see if the British public will 
appreciate the escalator as much as the Americansand the French 
I think they will. After the experiment at Earl’s Court, it is our 
intention to put the moving staircase into various stations where 
we think it is required.” 


Ir is reported that the Midland Railway Company 
intends shortly to commence an important scheme of extension 
and alterations in the neighbourhood of Staveley and Eckington 
by increasing its already vast concentration yard adjacent to the 
Staveley Coal and Iron Company’s Devonshire Works, and has 
under consideration the construction of an entirely new line in the 
district. The local authorities have been notified of the proposed 
new undertakings. The increased accommodation about to be 
constructed is due to the extraordinary traffic on the Doe Lea and 
Clown branches belonging to the company, and in order to cope 
with this congested area extra marshalling room is badly needed. 
Several acres of land have been acquired for the purpose. It is 
not at all unlikely that the company will carry out its projected 
scheme of a short time ago, and construct a new line from Hall 
Lane Junction to join the main line north of Foxlow signal-box. 
near Eckington. Mansfield and other places on the Clown and 
Doe Lea branches will then have direct communication to the 
North for mineral and other traffic without the company being 
—- as at present, to work trains vid Staveley Works 
Station, 


Ficures given by a contemporary for the year 1910 
show that the amount of grading done by the three chief Canadian 
railway companies is as follows:—Grand Trunk Pacific Railway 
Company, 350 miles; Canadian Northern (on fourteen lines), 380 
miles ; Canadian Pacific, 535 miles. If the year 1910 has shown 
good results in the matter of railway building, the year 1911 
will be of still more interest. The Grand Trunk Pacific Railway 
will commence construction on its most difficult section. The rail 
head is not very far now from Athabasca Crossing, and the 
mountain section will be attacked in 1911. The distance between 
Edmonton and Winni has been materially decreased by the 
direct route given by the Grand Trunk Pacific. In 1911 it will be 
possible to reach Athabasca Landing—the outpost of the north 
country—by the Canadian Northern Railway. The branch lines 
of the three great railways opening up cc ication through the 
centre of the province are well under way. Some very important 
branch lines are rapidly nearin* completion Among these are the 
three lines to Calgary from Tofield, Vegreville, and Saskatoon. 
Lines are also being constructed out of Battleford and out of 
Prince Albert, so that development is well distributed through 
Northern and Central Alberta and Saskatchewan. 
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NOTES AND MEMORANDA. 


Or the 1,957,853 tons of merchant vessels built last 
vear, 1.143,169 tons were launched from yards in the United 
Kingdom Germany built 159,305 tons and the United States 
331,318 tons, 


A comparison which is made in Electrical Engineer- 
ing of the estimated costs of manufacture of aluminium and copper 
low-tension, paper-insulated, lead-covered cables shows that 
aluminium cables should be cheaper than copper cables, and 
should effect a very considerable saving on the larger sizes. 


From a note in African Engineering, it appears that 
England’s share of Egypt’s import trade during November was 
28.3 per cent. We sent £37, worth of iron and iron goods, 
£E27,000 worth of general machinery, and £E15,00) worth of 
brass and copper work. The corresponding imports from Ger- 
many were £E18,000, £E3000, and £E1000, 


Fieurrs and charts showing the power connections to 
London and provincial electricity stations for a number of years 
past were recently given in the Electrician. These figures show 
that the rate of advance during 19!0 was rather below normal, 
but was still good, and in no way indicated that electricity was 
comin? to the end of its tether; indeed, in the provinces the 
advance was probably quite equal to normal, although in London 
the advance was not so marked. The charts do not show the addi- 
tions to plant at the generating stations themselves, but it is 
known that these additions were well below normal. The new 
incandescent lamps were largely responsible for this. 


In a recent paper dealing with the steam turbine versus 
reciprocating engines comparative results in steam and coal con- 
sumption with turbines, reciprocating engines, and a combination 
of the two were given. A triple-screw 130)-ton steam yacht had 
been fitted with steam turbines, which, on trial, failed to fill the 
guarantee of the makers as to economy, and it was decided to sub- 
stitute a triple-expansion engine for the middle-shaft turbine, the 
engine to exhaust into the remaining turbines. With the three 
turbines 34 tons of coal were required to produce 13 knots over the 
trial course. With the triple-expansion engine alone this con- 
sumption was reduced to 25 tons, and to 22.7 tons with the com- 
bination of engine and two exhaust. turbines. 


A HOISTING engine indicator in the shape of a large 
white dial and revolving pointer enables the engineman at the east 
shaft of the Hudson River pressure tunnel of the Catskill aqueduct 
to tell at a glance the exact position of the bucket in the shaft. 
The dial is 2ft. or thereabouts in diameter and the pointer re- 
sembles the hour-hand of alarge clock. Around the circumference 
of the dial marks have been made in different coloured paints to 
indicate different depths of shaft. The pointer is revolved by a 
short vertical shaft and bevel gears which mesh with teeth on the 
main shaft of the hoisting engine. The shaft is over 1100ft. deep 
and the hoist-runner states that the position of the bucket can be 
controlled with considerable accuracy by watching the pointer on 
the dial. 


THE mercury mines in the Zalatna Valley, Tran- 
sylvania, after having lain idle for about twenty years, are again 
attracting the serious attention of foreign capitalists and mining 
men, says the Mining Journal The valley is about 4 kiloms. long 
and from 200 m. to 390 m. wide. The cinnabar ores were for a 
number of centuries mined by the natives, and, though the 
methods employed by them were primitive. they appear to have 
been fairly successful. About 1875 the whole of the mining plots 
exploited by the natives were bought up for 30,009 florins by a 
Paris compiny, which invested a considerable amount of money in 
working the mines on a fairly large scale. The enterprise. 
however, did not prove a success, and in 1890 the mines and the 
distilling works were closed down. 


A CONSULAR report states that the manufacture of 
sand-lime bricks in Germany has assumed large proportions in the 
last few years From 1897 to 19)2 alone, eighty plants were 
established for the production of these bricks, and there are now 
said to be 28 in operation. Ordinary sand-lime bricks sell at an 
average price of about 2s. less per 100 than clay bricks, and the 
cost of production is said to be from 93. to 12s. per 1000, but it is 
difficult to generalise on this, as no two localities are situated 
alike as to raw materials. In one year the German Reichstag 
purchased 9,000,000 bricks of this kind, made by the Schwartz 
process, for army buildings, at a saving £40 over clay bricks. 
It is believed that from 800 million to 1000 million bricks of this 
kind are being manufactured annually, and they are rivalling clay 
bricks with increasing success. 


“THe Structural Design of Aeroplanes " forms the title 
of a paper read before the Institution of Civil Engineers of Ireland 
by Brot. Herbert Chatley about a twelvemonth ago, and now 
reprinted. In it the author endeavours to apply exact mathe- 
matical methods to the calculation of the stresses in the sustaining 
framework of an aercplane, as well as in the supporting surfaces. 
In view of the number of deaths that have resulted in the past 
year from breakages of aeroplanes, the alternative causes fre- 
quently being instability, it ought to be evident that the only way 
of placing the problem of aviation on a satisfactory basis, and of 
preventing future fatalities, is. by encouraging the further 
development of investigations such as Prof. Chatley’s, and by 
determining experimentally the unknown data which such investi- 
gations show to be necessary in order to complete the solutions of 
such problems. 


A NOTE in a contemporary refers to some experiments 
on the pressures required to punch steel plates that have been made 
in America. A hydraulic diaphragm and indicator were used to 
record the pressures exerted by the punch. The pressure, it 
appears, rises to a maximum almost immediately the punch is 
fairly on the plate, this pressure being maintained in plates from 
jin. to }in. thick for about one-quarter the plate depth during 
penetration. Apparently the shearing action is then complete, 
although considerable pressure is still required to force out the 
seve wad of plate. Also in some of the din. plate diagrams 
there is evidence that in thick plates the actual shearing is scarcely 
complete until much nearer the full penetration than in thin 
plates. The experiments so far carried out show that the pressure 
necessary for punching decreases as the time increases, but for all 
ordinary variations of time the differences in pressure are insigni- 
ficant. As is well known, an increase in the clearance between 
punch and die also reduces the pressure, but not to a very marked 
extent. 


Numerous attempts have been made to synchronise 
the phonozraph or gramophone with the kinematograph, so as to 
be able to reproduce simultaneously the sounds of the voice, as in 
singing and speech, while the movements of the face and the 
bodily gestures of the singer or speaker are depicted on the screen. 
The difficulty has been two-fold: how to obtain the exact 
synchronism and how so to intensify the vocal sounds, or rather 
the mechanism for recording the vocal sounds, as to allow the 
sound recorder to be placed at something like the same distance 
from the speaker as that between the speaker and the kinemato- 

raph. The difficulties, however, appear to have been surmounted 
: M. Gaumont. In Nature a meeting is referred to of the Paris 
Academy of Sciences, at which, by means of M. Gaumont’s method, 
there appeared on the screen an image of M. d’Arsonval which 
made gestures and delivered an explanatory speech. The details 
of the method are not fully developed, but they are to be made 
public without delay. It appears that M. Gaumont has been 


struggling with experimental difficulties for more than eight 


years, 





MISCELLANEA. 
THE new high-pressure gas service of the Corporation 
of Birmingham is the subject of a full technical description in the 
Journal of Gas Lighting. The department has now opened, at 


Cornwall-buildings, Newhall-street, a special high-pressure labora- 
tory, at which tests are made and demonstrations are given. 


TuE aviators Messrs. Barrier and Simon, and a detach- - 
ment of United States troops, recently took part in some experi- 
ments to demonstrate the value of the aeroplane in time of war. 
The experiments showed that it was possible to locate small bodies 
of troops at a maximum altitude of 3000ft., and that two men were 
necessary to make accurate calculations and to throw bombs effec- 
tively. It was also proved that an elevation of field guns of more 
than 5 deg. was necessary effectively to combat an airship. 


Recent tests at Sandy Hook of the resisting power of 
reinforced concrete as a defence against’ high-powered projectiles 
confirm the calculations of the penetrating power of the 12in. gun. 
A concrete wall 20ft. thick, heavily reinforced with steel beams, 
was pierced by a 12in. projectile fired at high velocity. The blow 
delivered was sufficient to penetrate 22in. of armour-plate, and 
the reinforced concrete withstood the attacks so well that it will 
probably be used in the construction of the new coast defence 
fortifications in the Philippines. A similar attack is to be made 
with the i4in. gun. 


Destruction by woodpeckers has caused in about two 
years the loss of about 250 telegraph poles on the Sonora branch 
of the Southern Pacific Railway of Mexico, and about 200 more 
poles must shortly be removed for the same reason. In an office 
at Sonora, there is a section of a 7in. creosoted pole which shows 
the way in which the birds damage the sticks. It has a hole 
about din. high, and 2}in. wide, opening into a cavity of 5in. in 
diameter and about 18in. deep. Some of the cedar and redwood 
poles have four or five of these holes. The company is now putting 
up smaller poles, with creosoted butts and the part above ground 
burnettised. The trouble is very annoying, because the poles are 
very expensive in that part of Mexico. 


Tue February issue of Vulcan contains some photo- 
graphs of a remarkable flue collapse. The two flues in question 
were in a high-pressure Lancashire boiler. The water level fell 
below the level of the flue crowns, and it appears from the distor- 
tion of the flues these must have become red hot. The pressure 
of the steam in the boiler forced down the flue crowns so far that 
in one flue the bulged crown came into contact. with the fire-grate 
and broke the fire-bars, thus giving warning to the attendant. In 
spite of this great distortion, the flanges being doubled into a flat 
U shape, there was no failure of the plates or seams, and noinjury 
done to any person. A contemporary, in referring to this boiler, 
remarks that although it is not pleasant to think of the risks of 
serious explosion which this flue collapse shows to be present when 
the low-water alarms fail to act, yet it is reassuring to have demon- 
strated the excellent quality of the material which British makers 
put into their boilers. 


TuHE final report of the committee appointed jointly by 
the Transvaal Government and the Witwatersrand Chamber of 
Mines to organise and carry out the stope drill competition has 
now been issued. The report states that ‘hammer drills are not 
at present suitable for the general stoping conditions which obtain 
on these fields. That is to say, for down holes the reciprocating 
drill has proved its superiority, and there is. very little back 
stoping carried on here. Hollow steel is not at present recom- 
mended, the class of material used in its manufacture not being 
suitable. It is a high-priced article, but it appears to crystall’se 
more rapidly than the cheaper solid steel, and gives more difficulty 
in tempering, which process, however, it should be stated, was 
carried out by smiths used to the cheaper material ordinarily 
used.” Mr. T. Johnson, the underground manager of the com- 
petition, states, regarding the shape and size of the bits, that they 
should be parallel at the side and flat for about lin. from the ent- 
ting edge. 

A New bridge over the Leeds and Liverpool Canal at 
Blackburn has recently been built to replace an existing arch. 
B sth the width of the roadway and the span of the bridge have been 
greatly increased in order to affurd improved facilities for road and 
canal traffic. According to the Builder, the span is now 40ft., and 
the width of the roadway 37ft. between parapets. Indented bars 
are used in the reinforcement throughout. The structure affords 
an interesting example of the advantages of reinforced concrete, 
as, in addition to the economy effected, the rise allowed is yery 
slight -only one-fortieth of the span—in order to avoid inter- 
ference with the road gradient. Owing to the situation of the 
bridge, exceptionally heavy loads have been provided for, and the 
test load specified consisted of a 14-ton traction engine drawing an 
an 18 ton four-wheel bogie and a 15-ton engine drawing a 32-ton 
fcur-wheel bozie, the maximum test load being 65 tons. During 
the official tests, conducted on December 22nd last, not the 
slizhtest measurable deflection occurred, and the vibration during 
the passage of the exceptionally heavy loads was practically 
imperceptible. 

AccorDING toa statement issued by the Swiss Industrial 
Water Union, a greater proportion of the Swiss water power is at 
present utilised than in any othercountry. The total water power 
of the country is estimated at 1.2 million horse-power, of which 
0.4 million was employed at the end of 1908, whilst 0.7 million, 60 
per cent. of the whole, will be converted into electrical energy early 
in the new year. The Union intends to devote special attention 
to the question of State reservation of power for the railways, and 
to promoting schemes for increasing the power available by the 
erection of storage reservoirs where possible. It is also considered 
advisable to agitate against the taxing of electrical energy by the 
cantons, whilst a reportis to be drawn up dealing with the various 
prices charged for power to the consumer, it being thought that 
the information so obtained will be of assistance in safeguarding 
the interests of the small consumer. The question as to the best 
way of utilising the power of the Rhine between Basle and 
Constance is to be gone into. Considering the smallness of the 
Swiss home market, emphasis is laid on the importance of leaving 
industrial developments as unfettered as possible, and any handi- 
cap such as would be imposed on it if hydro-electric power were 
taxed is thought likely to have a very detrimental effect on future 
manufacturing progress. 


Tue results obtained from the trials of wireless tele- 
graphy fittings in certain submarines during last year’s naval 
manceuvres were generally satisfactory. These trials have been 
supplemented by exhaustive experiments, which have further im- 
proved the fittings and rendered them sufficiently reliable to 
warrant their installation in all the submarines of the B, C, and D 
classes. These vessels are accordingly to be supplied with the 
improved sets of instruments and fittings. Each vessel will be 
provided with a mast and gaff for supporting the aerial wires, and 
with provision for lowering the same down level with the upper 
deck when notin use, together with water-tight sockets in the deck 
for leading the aerial wire down to the instruments. Up to the 
present no great difficulty has been experienced in receiving 
messages within a radius of about 50 miles, but hitherto it has not 
been found possible to send messuges with the same facility, and 
to this part of the problem wireless experts are directing their 
attention. A special ‘‘tune” will be used for the under-water 
sets of instruments, but easily adapted to the instruments of the 
depdt or other ships acting in support of the flotilias. With this 
extension of the system it will be possible for the Admiralty to 
maintain wireless communication with every unit of our fleets in 
European waters, from battleship to submarine, 
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DEATHS. 
On the 3rd inst , Mr. Francis Nicouas Spon, in his £9th year. 
On the 8rd Februa'y, at ‘“‘ Almagro,” 9, Vanbrugh Park-road West, 
Blackheath, S.E., WILLIAM BUTLEk WHITAKER, M. Inst. C.E., for many years 
em ineer of the Argentine Gas Company at Buenos Aires, aged 70 years. 
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Freight Train Resistance. 


QUESTIONS and problems continuously present 
themselves to the engineer to which he is almost 
tempted to believe that no answer can be found. 
The most careful research gives nothing but results 
which are either contradictory, indefinite, or in- 
complete. We may name as examples the value 
of steam jacketing, the efficiency of propellers, the 
corrosion of boilers, the value of compounding in 
‘he. case of locomotives, and. the resistance of 
railway trains. Each and all of these have been 
made thesubject of long continued, elaborate, skilled, 





and costly research, and we are apparently about as 
far from a settlement as we were twenty, thirty, or 
even fifty years ago. Not the least important of these 
inquiries is that devoted to train resistance. Experi- 
ments concerning it date back to the early history 
of railways—nearly, indeed, to ninety years ago, 
and they are still being pursued with a pertinacity 
worthy of all praise, and an uncertainty of results 
which is truly astonishing. 

It will be remembered that in our issue for May 
6th, 1910, we directed the attention of our 
readers to a paper or circular sent out by Mr. F. J. 
Cole, containing the results of very elaborate trials 
made on the Chicago, Burlington, and Quincy 
Railroad and the Pennsylvania Railroad. These 
went to show that the resistance to haulage at any 
speed up to 35 miles an hour diminished as the 
weight of the car augments. . With cars weighing 
60 tons, indeed, it falls to figures which are almost 
incredible’ Trains can be kept moving at 15 miles 
an hour on the level with a pull of. not more than 
4 lb. or 51b. per ton. Mr. Cole, of course, embodies 
his results in formule. We have no wagons or 
trains in this country with which to compare 
those of the United States. It would not be incon- 
sistent with reason that we should accept Mr. 
Cole’s figures as final. It is, however, not wise to 
treat any research as if it left nothing more to be 
said or done. Accordingly, we have now before us 
an account of a most elaborate and painstaking 
research carried out by Mr. Edward C. Schmidt, 
Professor of Railway Engineering, under the 
auspices of the University of Illinois, and published 
in Bulletin No. 43 of the Experimental Engi- 
neering Department of that University. The thesis 
is summed up in few words. Train resistance 
varies not only with the speed but also with the 
average weight of the vehicles moved. At a given 
speed the tractive effort required for each ton of 
train will be greater, for example, for the train which 
is made up of cars of 20 tons average gross weight 
than for a train composed of cars of 50 tons each. 
This has been known in a general way for some 
years, but no particular action has been taken as a 
result of that knowledge. The only recognised 
value of information of the kind is that it enables 
the rating of different locomotives to be settled on 
some uniform principle. ‘ Rating fixes the number 
of tons any particular locomotive is supposed to be 
able to haul at a satisfactory speed.’’ Mr. Schmidt’s 
inquiry was intended to obtain really definite in- 
formation. The experiments were made with normal 
trains doing their regular work. The only change 
was the insertion of a tractometer car in the train, 
just behind the tender when possible. When it was 
put in elsewhere only the cars behind it came into 
the trials. The records were taken on parts of 
the line which were very nearly straight and level, 
and the speeds ranged from 5 to 35 miles per hour. 
The lightest train tested weighed 747 tons, of 20001b. 
each, and the heaviest 2908tons. The average weight 
of the cars varied from 16 tons to 70 tons—we omit 
small fractions—and the number of cars from 26 to 
89. The trials were made on the Chicago division 
of the Illinois Central Railway. The permanent way 
was excellent in design, in thoroughly good order, and 
well ballasted with broken stone under oak sleepers. 
The section used is about 91 miles long. All the 
results are set out in elaborate tables and graphic 
diagrams. As an example we may cite a train, 
the average weight of which per car was 46.16 tons, 
total weight behind tractometer car 2908 tons. 
At four miles per hour the resistance was 4 lb, per 
ton; at 24 miles an hour it was only 61b.; at 
30 miles an hour it was 7lb. In some of the 
trials the results were very remarkable. For one 
train with 70-tor cars the resistance was only 
3.70 lb. at 20 miles an hour. For another train 
with cars. weighing 16 tons the resistance was 
8 371b. for 20 miles an hour. The resistance 
steadily diminished from 11 lb. per ton for 15-ton 
wagons and 30 miles an hour to 4.5 lb. for 75-ton 
wagons at the same speed. 

The general facts being as stated, we naturally 
ask why the heavy car offers less resistance than 
the light? On this point Mr. Schmidt gives his 
readers no help. He does not know; and to 
make mat:ers worse, the results are not uniform 
by a considerable percentage. His plotted curves 
are only the averages of multitudinous polar points. 
Each curve is drawn, he explains, by finding the 
“centres of gravity” of several groups of points. 
All attempts to explain differences in resistance by 
the-influence of wind and weather failed. There 
was no approach to consistency. The only definite 
factor was the weight of each vehicle. Let us 
turn now to the cars. Each was carried, 
no matter what its construction or size, on four 
axles set in two bogies or “ trucks.”” Presumably 
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the majority of the cars had journals conforming 
to the specifications of the Master Car Builders’ 
Association, which for some years have required 
that freight car journals be either 3iin. by 7in., 
4tin. by 8in., 5in. by QYin., or 53in. by 10in. in size, 
depending upon the car capacity. It is safe to 
assume that all trucks were provided with wheels 
of 33in. standard diameter. We are not told what 
is the actual bearing surface in the axle-boxes of 
these wagons. But for the sake of comparison we 
will suppose that they are equal to the diameters 
of the journals multiplied by their length. Of 
course, they are less than this, but this will not 
vitiate the comparison. The weight, then, on each 
journal of the 70-ton wagon being, let us say, 
17,000 lb., and the journal bearing 5.5in. < 10in. 
55 square inches in area, we have 309 lb. per square 
inch. In like manner, for the 20-ton car we have, say, 
4500 lb. per journal—we deduct, as before, 500 lb. 
for dead weight of wheel and axle. The journal 
is 3hin. X Tin. = 24.5in., and this, divided into 
4500 1841b. per in. It appears, then, that 
a car with large journals heavily loaded runs with 
less resistance than a car with small journals lightly 
loaded, which is, of course, an anomalous fact, 
presenting manifold difficulties of explanation. The 


tests which have been carried out to obtain a co- | 


efficient of axle-box friction have been quite inade- 
quate, up to the present, to supply any useful 
information. Much, indeed everything, remains to 
be done in this direction. All that we certainly 
know is that -the resistance of grease is much 
greater than that of oil, and that it is higher 
in winter-than it is in summer—a conclusion 
borne out in Mr. Schmidt’s investigation by 
the fact that in all cases the resistance of the 
cars. was much higher at the first start than subse- 
quently. Arun of about ten miles was required, 
after which there was no reduction in the resistance. 
This means, we take it, that axles had to get 
sufficiently warm to render the lubricant fluid before 
axle resistance reached its minimum. This axle- 
box question is of very great importance, because 
it has been known since the days of Nicholas Wood 
that the rolling resistance of a true wheel on a 
smooth, level rail is very small and constant at all 
speeds, while that of the axle-box is comparatively 
great, and much affected by the lubricant. 

It-is to be regretted that Mr. Schmidt took no 
notice of the bulk or displacement of the cars. 
Lardner’s experiments, the accuracy of which have 
since been verified, showed that in still air the 
resistance of flat cars was very much less than that 
of vehicles with sides and ends and top. No doubt, 
ton for ton, the large cars were much less bulky 
than the small cars. 

The experiments have been carried out with a 
care which disarms criticism; yet we are told that 
in some of the tests results were obtained which 
defy all attempts at explanation. Comparing all 
the results with those obtained by Mr. Cole, Mr. 
Schmidt says:—“The results obtained on the 
Chicago, Burlington, and Quincy road apply to a 
speed of 20 miles per hour. Compared with the 
curve for 20 miles per hour, they show resist- 
ance values which are from 35 to 60 per cent. 
lower than the corresponding results of these tests. 
The Pennsylvania Railroad results are claimed to 
be equally applicable at all speeds between 5 and 
30 miles. When plotted they show very close 
correspondence with the curve for 10 miles per 
hour, for car weights from 25 to 70 tons; while 
for car weights below 25 tons they indicate resist- 
ance values as much as 20 per cent. in excess of 
the results obtained during these tests.”’ 

Mr. Schmidt gives no fewer than 25 equations 
for calculating resistance. When we bear in mind 
the comparatively rough approximation which his 
plotted curves bear to the “ points” laid down by 
the tractometer; when we remember that his 
experiments do not agree with those of at least a 
dozen other experiments which do not themselves 
agree, we are driven perforce to the belief that a 
search for anything approaching a generally 
applicable formula for train resistance is as likely 
to succeed as a search for a method of squaring the 
circle. The entire value of Mr. Schmidt’s research 
is concentrated in the statement that he has 
proved that the heavier the car the less the resist- 
ance per ton. And even this is something for 
which to be thankful. 


Developments in Marine Propulsion. 


WE are at the present time passing through a 
transition stage in the development of marine 
engineering which can hardly fail to make history. 
It seems a very short time since the last word 
appeared to have been spoken, and a definite limit 





reached, in the perfection to which reciprocating 
engine practice could be brought. Multiple-ex- 
pansion, surface-condensing, superheating, and 
steam jacketing had all played their several parts 
in this, and further possible improvement had 
apparently been reduced to small proportions. The 
adoption of water-tube boilers, and to a small 
extent the use of oil fuel, brought about some 
further increase of efticiency from the fuel con- 
sumption and weight carrying point of view, but 
no serious claim to any large improvement could be 
made. With the epoch-making introduction of the 
steam turbine, however, a great advance was 
effected, and its extremely rapid growth is ample 
proof of the wide recognition accorded to the 
successful application of the rotary principle. The 
next step was the interposition of a steam 
turbine, between the exhaust of an ordinary recip- 
rocating engine, and the condenser; a _ greater 
expansion of the steam being thereby obtained than 
is possible with reciprocating engines alone. The 
result was a combination engine, in which the 
exhausts from two reciprocating engines, driving 
wing shafts, were brought to a common turbine of 
large size working at low pressure and driving a 
centre shaft as in the Otaki, Rotorua, and Laurentic, 
not to mention the Olympic and Titanic. A great 
increase of steam efficiency was obtained by this 
method. 

The great difficulty associated with the applica- 
tion of the Parsons expansion turbine to the pro- 
peller shaft directly is that of high revolutions, 
involving a loss of efficiency at the propellers. 
Strenuous endeavours are being made to obtain an 
efficient and reliable means of gearing down the 
propeller shaft, which shall permit of lower pro- 
peller speeds being used. Mr. Parsons’ experiment 
on the Vespasian, with direct gearing, has met with 
much success, and he is now supplying two sets of 
geared turbines to the Admiralty for torpedo-boat 
destroyers being built on the Clyde. The same 
effect is obtained by Dr. Fottinger’s hydraulic 
gearing, which is being fitted to a steamer now 
under construction on the East Coast for foreign 
owners. An interesting feature of this design is 
that the water, which is heated by the trans- 
mission of so much power, is used to augment the 
heat of the feed. The performances of these vessels 
will be watched with great interest. On the other 
hand, by using a combination of the impulse and 
expansion turbines a lower speed of revolution is 
possible, as in the Curtis-Brown installation of 
H.M.S. Bristol and the A.E.G. German turbine 
engine, and it is thus hoped to regain the loss of 
propeller efficiency hitherto sustained with turbine 
engines. 

In the meantime, another school of engineering 
thought is devoting itself to exploitation of the 
internal combustion engine as the ideal marine 
motor. For very small sizes, engines using light 
spirits hold the field. For larger dimensions opinions 
are divided between gas engines and engines using 
crude oils. The invention of producer gas plant 
has made it possible to consider gas engines, driving 
propeller shafts directly, as serious competitors in 
the race. Experiments on quite a large scale have 
been made, not, however, with altogether con- 
vincing results. An interesting case of producer 
gas propulsion is afforded by a vessel approaching 
completion at Dumbarton. This is a 53ft. steel 
yacht, built for Mr. H. A. Mavor, of Glasgow. A 
gas engine using producer gas drives a dynamo, or 
generator, which in turn supplies power to an 
electric motor directly connected to the propeller 
shaft. The revolutions are thus brought down to 
about 350 per minute, with which speed a good 
propeller efficiency should be attainable. This 
little vessel represents generally the suggested ap- 
plication of electricity to the problem of marine 
propulsion. 

Of more serious import, however, is the rapid 
development taking place in the growth of the oil 
engine proper. Until quite recently, the intro- 
duction of comparatively small powers for fishing 
boats has attracted most attention. But now 
the constant pressure or Diesel type engine is 
rapidly making the development of large powers 
from crude oils possible in marine engines. So far 
as our own columns have shown, this engine has 
received more attention abroad than at home. 
But there is now to be built on the Clyde, at 
Messrs. Barclay, Curle and Co.’s shipyard, a vessel 
of 7000 tons deadweight—very much greater 
than anything yet attempted—for which the 
builders are constructing at their engine works 
two sets of large internal combustion engines 
of the Diesel type. The vessel is to have 
twin screws, which are expected to give her a 
speed of 12 knots. The provision for starting and 


| the combustion of 300 tons of coal. 





stopping, and for reversing rapidly, with other 
minor details, which were successfully developed 
in the experimental vessels of smaller size, are all 
being incorporated in the larger vessel. Another 
interesting feature about this vessel is the manner 
in which the auxiliaries are to be worked. Hitherto 
steam has been generally deemed necessary, but in 
this case a smaller engine of the Diesel type will 
generate electric power for the winches, windlass, 
and steering gear, and provide electric light for the 
vessel. The ship, it is reported, will have no 
funnels, the intention being presumably to dis- 
charge the products of combustion at the water 
level. In this, if the intention is carried out, she 
will differ from preceding Diesel engine ships, in 
which the use of a funnel has been found at least 
desirable. Specially constructed oil tanks will take 
the place of coal bunkers; the usual boiler space 
will be available for cargo; and the oil space will 
only be about one-fourth of that which would be 
necessary for a coal-propelled vessel of the same 
dimensions and speed. The crude oil, on which 
this engine may be worked, can be obtained for 
about 35s. to 40s. per ton, and it is estimated by 
the builders that 100 tons of oil will take the 
vessel as far as a similar ship would be taken for 
The ship is for 
foreign owners, although being built by a British 
firm. 

Never, perhaps, has there been such a diversity of 
new departures in marine engineering within a 
short time as has been recently seen, and we are 
safe in saying that some, if not all, of these will 
make history. A satisfactory reflection is the 
thought that British engineers are still in the van 
when practical application of new movements is in 
question. 








BRITISH, FRENCH AND GERMAN RAILWAY 
SPEED IN 1910. 


BeELow are our annual tables of railway speed. This 
year, however, German railways are also included in the 
review. Although the concensus of opinion in this 
country is still strongly opposed to the nationalisation of 
railways the advocates of this measure undoubtedly have 
succeeded in obtaining increased ——— for their pro- 
paganda by their statements extolling the alleged 
efficiency of German railways under State control. It 
will be interesting, therefore, to ascertain how the run- 
ning of German express trains compares with that of 
private enterprise as represented by our own and two- 
thirds of the French railway system. 

Table A.—With the opening of the new route to Bir- 
mingham the fastest run ever booked on the Great 
Western system has disappeared. It was Leamington to 
Ealing, 1003 miles, in 1 h. 41 min., speed 59.6 It may 
be added that the smartest timing furnished by the new 
London-Birmingham train service is Leamington to 
Paddington, 87} miles, in 1 h. 30 min., speed 58.1, by 
the 1.5 p.m. train on Sundays only since October 2nd. 

The North Eastern run from York to Newcastle, and 
the Great Central run from Marylebone to Leicester are 
both two minutes slower than last year. 

The London and South-Western Railway has decele- 
rated its fast ran from Andover to Vauxhall, 65 miles, in 
1 hr. 8 min., speed 57.4. Last summer the North Stafford- 
shire Company began working through expresses between 
the Potteri-s and the North Wales coast. As these trains 
were hauled by the company’s new locomotives, and 
entirely composed of its own rolling stock, it is only fair 
that they should find a place in the table, although the 
run in question was performed on North-Western metals. 

The following runs of less than 50 miles in length yield 
a higher rate of speed than those credited to the respec- 
tive companies in Table A, and also include the fastest 
running made by those companies which possess no 
express run upto the standard of length set by the table :— 
North-Eastern, Darlington to York, 44} miles, in 43 min., 
speed 61.7; Great Central, Leicester to Nottingham 
(Arkwright-street), 224 miles, in 22 min., speed 61.3; 
Caledonian, Forfar to Perth, 824 miles, in 32 min., 
speed 60.9; Midland, Kettering to Bedford, 22} miles, 
in 23 min., speed 58.0; London and South-Western, 
Basingtoke to Vauxhall, 46} miles, in 49 min.. speed 56.9; 
Lancashire and Yorkshire, between Manchester and Liver- 
pool, 37 miles, in 40 min. (by more than a score of trains), 
speed 55.4; South- Eastern, Tonbridge to Ashford, 26} miles, 
in 80 min., speed 58.0; Great Eastern, Lincoln to Spalding, 
38} miles, in 44 min., speed 52.1; North British, Haymarket 
to Cowlairs, 44} miles, in 58 minutes, speed 50.0; Hull and 
Barnsley, Hemsworth to Howden, 25 miles, in 30 min., 
speed 50.0; Great Northern (Ireland), Drogheda to Dublin, 
813 miles, in 89 min., speed 48.8; Somerset and Dorset, 
Blandford to Evercreech (partly single line), 27} miles, 
in 84 min., speed 48.0; Tilbury and Southend, Fenchureh- 
street to Westcliff, 34% miles, in 46 min., speed 45.3. 

Table B.—The Northern Company’s fine run from 
Paris to St. Quentin, now the fastest booked timing in 
Europe, is made by the new Paris-Berlin express, Paris 
dep. 7.53 a.m., Berlin arr. 12.21 4.m., since May Ist, con- 
veying first and second-class passengers. The distance 
between the two capitals is 6724 miles, and the eastward 
journey is performed in 15 h. 28 min., allowing for the 
difference between West and Mid-Europe time, whereas 
the Nord Expréss takes 16h. 88min. In the ‘“Con- 
tinental Bradshaw” the former train is shown as though 
accomplishing the next run from St. Quentin to Erque- 
linnes, 584 miles in 51min., but the arrival time given 
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TABLE A.—Fastest Booked Start-to-stop Runs of not less than 50 Miles in Length on British Railways in 1910. 








| { 
| 1 Speed 
: | Time rea ‘ 
Company. Run, Miles, | - miles Train 
| | cooupled. per hour 
= — eo - | ae Babess 
; bh m. 
Great Western.. ..| Paddington—Bristol ... 118% 2 0 69-2 11.0 a.m. 
Great Northern AR ee: ...| Peterborough—King’s Cross i 1 19 58-0 12.6 p.m. 
London and North-Western .. ..| Willesden—Coventry 88 1 382 57-7 9.31 a.m. 
North-Eastern ... ...| York—Neweastle .. .. 5 80} 1 24 | 57-4 9.43 a.m 
Midland ; ...| St. Pancras—Kettering ae eee . 72 1 16 | 56-8 3.30 p.m. 
Great Central .. ...| Marylebone—Leicester (7/4 High Wycombe)... 1074 1 54 | 56-5 6.20 p.m. 
Caledonian A ee GO ee a eee 89} 1 37 | 56-9 5.58 a.m. 
London and South-Western .. .| Waterloo—Salisbury ... 83} 1 31 55-1 10.60 a m. 
Great Southern and Western | Ballybrophy— Mallow 78 1 28 53-0 12.32 p.m. 
Glasgow and South-Western .. | Kilmarnock—Carlisle gif 1 4 51-5 2.6 p.m. 
srighton et oi | Victoria—Brighton ... ... ... ... Bi 1 0 | 51-0  2down& 2up 
Great Eastern ... 3 | Liverpool-street—Norwich (‘Trowse)... 114 2 14 | 49-9 9.50 a.m. 
North Stafford... .. ... Crewe—Rhyl ... .. 5V4 1 3 | 48-7 | 10pm. 
South-Eastern-Chatham... St. Pani's—Margate 734 1 33 | 47-4 | 5.10 p.m. 
North Britieh Wie. 4... ... .| Edinburgh—Carlisle wl. Se 2° | 45-1 9.30a.m. 
Mid, Great Western (Ireland) Mullingar— Dublin ee erat | 1 14 | 40-5 = §.58 p.m. 
| 
TABLE B.—Fuastest Booked Start-to-stop Runs of not less than 50 Mites in Length on French Railways in 1910. 
: | Speed, 
Company. tun, | Miles, a, | wiles per Train. 
occupied. | “hour. 
h. m. 
Northern Paris+-St. Quentin 952 1 33 61-8 7.53 a.m 
Eastern Paris—Troyes ... ... 1037 1 47 §8-1 1.0 p.m. 
ParistOPl@ROB .... 2. one ce ave Bordeaux—Angouléme 86] 1 29 58-1 4.25 a.m. 
Paris, Lyon, and Mediterranean .. Dijon—Macon 773 1 33 56-2 12.58 p.m. 
State (Western) ale cee Paris—Rouen 86. 1 35 54-4 10.20 a.m. 
State (old system Chatres—Thouars 1473 2 47 +|° 58-0 12.9 p.m. 
Southern Dax—Bordeaux ... 92 1 48 51-1 12.49 p.m. 
TABLE C.—Longest Non-stop Runs on British Railways in 1910. 
P Speed, 
Miles. British companies, Run. Quickest aa per 
timing. hour, 
h. in. 
225% | Great Western ... a a ...| Paddington—Plymouth (North-road) 4 7 54-8 
209 London and North-Western | Huston—Rhyl... ... oS . ee 3 87 52-9 
208 Midland the ..| St. Pancras—Shipley ... 2... 4 6 50-5 
192 London and North-Western .| Euston—Liverpool (Edge Hill) me S 55-3 
1755 Great Northern ... ...| Wakefield (Westgate)—King’s Cross 8.5 57-0 
1844 Great Central .| Marylebone—Sheffield... 2. 2... 2 57 55-8 
163} Midland .... Rotherham—St. Pancras 2 59 54-8 
150% | Caledonian . | Carlisle—Perth ... ... ... ... 3 3 49-4 
130 Great Eastern Liverpool-street— North Walsham 2 38 49-3 
1244 | North-Eastern ... ... ... | Neweastle—Edinburgh 2 18 54-1 
108 London and South-Western Waterloo— Bournemouth 2 6 51-4 





at Erquelinnes is West Europe time. The run is really 
performed in 55 min., speed 58.3. The western bound 
train starts from Berlin at 8 a.m., and arrives in Paris at 
11.30 p.m., so that, taking into consideration the differ- 





ence in time, the journey in this direction occupies 16} h., 
TABLE D.—Non-stop Runs of 100 Miles in Length on French 
Railways in 1910. 

ve) he 
Z © | os fuys 
= | French companies. tun. 33 2g 3 
= 5.5 Rte a 

or 1 8 

} ; as h. m. 

147 | State (old system), Chartres—Thouars 2 47 | 53-0 
1364 | State (Western) .. | Trouville—Paris ... 3 7 | 43-8 
120 | Northern. Arras—Paris ... 2 3) 58-5 
1124 | Northern Paris—Busigny ... 1 54 | 59-2 
112} | Eastern... ., Chaumont—Belfort 2 14} 50-4 
109 | Northern Paris—Abbeville ... 1 52; 58-3 
1074 | Eastern... Paris—Chalons 1 54 | 56-5 
1037 | Eastern... ...| Paris—Troyes ... ...| 1 47 | 58-1 
1034 | Northern .| Amiens—Calais Pier ...| 1 50 | 56-4 
102 | Northern Amiens—Calais Town...| 1 53 | 54-1 
or 1$h. quicker than the Nord Express to Paris. The 


French running of the new Paris bound train is as 
follows :— Jeumont to St. Quentin, 52} miles in 55 min., 
speed 57.0; St. Quentin to Paris in 1h. 37 min., 
speed 59.2. It should be added that this new service 


TABLE E,—Fastest Booked Start-to-stop Runs on German Railways 














in 1910. 
13. | 
: i ee 
Prussian State ae 3 | 2-5 Fé 
railways. 5 |e 5 3 : 
o | Sue 
wa 
oe es fee Pees 
| h. m. 
Halle Administration | Berlin—Halle... ... ...;101 | 1 50 | 55-0 
Altona i | Hamburg — Wittenberge| 983 | 1 51 | 53-3 
Hanover im | Hanover—Stendal... ...| 934 | 1 50 | 51-0 
Stettin me | Angermunde—Stettin ...| 397 | 0 47 | 50-7 
Munster 1 Osnabruck—Bremen_...| 754 | 1 32 | 49-2 
Magdeburg ,, Brandenburg — Magde- | 5 1 2] 48-8 
burg | 
Breslau - Liegnitz—Breslau ... 404 | 0 51 | 47-6 
Alsace and Lorraine! Strassburg —Colmar 41 0 45 | 54-6 
Railways 
Baden State Railways) Freiburg—Offenburg 39} | O 44 | 53-5 
Bavarian State Rail- Munich—Landshut 47 | 0 54 | 52-2 
ways | | 
Saxon State Railways| Leipsic—Dresden ......| 73 | 1 27 | 50-3 
Lower Palatine) Strassburg—Ludwig-| 82 | 1 40 | 49-2 
(Private) shafen | | 
| 


as much as eight hours has been saved in comparison 
With previous timings. 


|and upwards in length accomplished by the various 


| 217 miles. 


| worked by the French Northern Company to the Belgian 
gives connections with all parts of Germany, together | frontier at the rate of speed of nearly a mile a minute, 
with Denmark, Sweden, and Russia, and in some cases | inclusive of stops—viz., 149} miles in 151 min. 























The run from Paris to Troyes is good, but it has slowed 
to 1 h. 53 min, in the winter time-table. 

Table C.—This table gives the longest non-stop run of 
not less than 100 miles in length performed by each British 
railway. As two remarkable runs by the London and 
North-Western and Midland Railways respectively are 
only in force during the summer months, we also give 
the longest that each of these companies performs 
throughout the year, 

Table D.—This table specifies every run of 100 miles 


French systems. Apparently the Paris, Lyons and 
Mediterranean Company no longer possess a run, which, 
by making use of the alternative routes between Paris 
and Laroche, attains this standard of length. The longest 
break now performed by the latter company’s trains seems 
to be between Laroche and Dijon, 99} miles, for which 
the quickest timing is 1 h. 49 min., speed 54.6. 

Table E.—No limiting the length of the runs to 50 
miles is imposed in the case of the German speed table. 
TABLE F,—Non-stop Runs of 100 Miles in Length on German 

Railways in 1910. 





é Time Speed, 
ro Run. | oocmnstiid miles 

= plee. yer hour 

h. m. 

158 | Berlin— Hanover ron 3 9 48-1 
124 | Munich—Nurnberg ... ... ... ... 2 40 46-5 
117 | Berlin—Dresden vi@ Falkenberg ... 2 19 5U-5 
114 | Saalfeld—Nurnberg... .. ..... 2 47 40-9 
112 | Dresden—Berlin vid Elsterwerda .. 2 24 46-6 
112 | Hof—Regensberg . 2 35 43-3 
103 | Hof—Leipsic 2 26 42-3 
102 | Berlin - Leipsic ... 2 22 43-5 
101 | Berlin—Halle 1 50 55-0 





Table F.—This, like Table D, enumerates every run of 
100 miles and upwards in length found in the German 
time-tables. 

These analyses of German trains do not reveal State 
control in a very flattering light. The speeds of the 
longest non-stop runs are particularly poor. The German 
Press is now beginning to pass some rather scathing 
criticism on the enterprise displayed by the State Rail- 
ways, comparing them with those of France, and to the 
advantage of the latter. The Frankfort Gazette suggests 
that the State lines should be reorganised, taking the French 
lines as an example. The journal gives an example which is 
declared to be, and is, in fact, typical. The Paris-Frank- 
fort express makes the journey from the French capital 
to Nancy, 219} miles in 4h, 14min. From Nancy to 
Frankfort the same train takes 7h. 42 min. to cover 
From Paris to Nancy there are but two stops ; 
on the latter half of the journey there are twenty-four. 
Again, we have seen that the new Paris-Berlin express is 


When, 
however, the Germans take over the same train at 





Herbesthal, the first stage of the journey, from Herbesthal 


to Cologne, 53} miles, occupies 94 min., yielding an 
inclusive speed of 34.6 miles an hour. 
Lastly, we set forth as usual the national runs, booked 
at a rate of speed of 60 miles an hour and over. 
British runs— 
Darlington to York 
Leicesterto Nottingham 


44} miles in 43 min , speed 61-7 


(Arkwright-street) ... 22 ee er Jan 
Forfar to Perth ...... 324 ea wae €0-9 
Woodford to Leicester 34 <b Sh 60-0 

Total 1334 
French runs— 
Paris to St. Quentin 95} og a aes 61-8 

” ” ” 95% os 94 aa . 61-0 

Total 1914 


There are also two runs from Paris to St. Quentin in 96 min. 








OBITUARY. 


EARL CAWDOR. 


We have to announce with deep regret the death of 
Earl Cawdor, which took place early on Wednesday 
morning. By his death we lose a man of a type we can 
ill spare. A hard worker of sterling character, with 
immense capacity for business detail. He was not an. 
engineer—though we make bold to say that had he been 
he would have made an excellent example—but much of 
his activity was expended in directions in which engi- 
neering plays a large part. It is because of this that he 
claims our ‘attention to-day. 

Lord Cawdor, or to use his courtesy title by which he 
is probably more widely known, Viscount Emlyn, was born 
in February, 1847. He was educated at Eton and Christ 
Church, Oxford, and sat in Parliament from 1874 to 1885 
as member for Carmarthenshire. In 1890 he was made a 
director of the Great Western Railway, becoming deputy- 
chairman in 1891 and chairman in 1895, and was 
described as one of the most advanced and active 
spirits that this or any other line had ever had 
to control it. He held the onerous position of 
chairman to this railway for ten years, and during 
his tenure of office displayed remarkable ability and 
strength of character. It is impossible, of course, for 
those outside to say exactly how many of the improve- 
ments and advances made during the time he was chair- 
man were due entirely to him, but many are, rightly or 
wrongly, attributed to his initiative: Among them may 
be mentioned the construction of the Bristol and South 
Wales line, by which the journey from London to Cardiff 
and other towns in South Wales was shortened in time 
by nearly an hour; the-abolition of the tiresome stop at 
Swindon, which cost £60,000 to bring about; and the 
lowering of the second-class fares. In all of these enter- 
prises he was ‘at any rate a moving spirit. Fishguard 
harbour and the new line to it were not opened till after 
he had resigned the chairmanship of the company, but 
the works had been in progress for some years before 
this time, and there is little doubt that the project was 
due largely to his inflwence. We should probably be not 
far wrong did we give him credit also for the numerous 
short cuts which the Great Western Company has 
carried out in recent years. 

In 1905 he was suddenly called upon to accept the 
position of First Lord of the Admiralty. Possibly had 
he been longer in this office than he was, we should-have 
found in him the strongest First Lord of modern times. 
Unfortunately, he only held the position for a few months, 
but he was there long enough to grasp the seriousness of 
the position and outlook, and to him is due the suggestion 
that four vessels of the Dreadnought type should be added 
each year to our Navy. 





DUNCAN ROBERTSON. 


Ir is with regret that we have to record the death of 
Mr. Duncan Robertson, of Glasgow, the chief surveyor in 
Scotland for the Bureau Veritas Register of Shipping. 
Mr. Robertson, who died on Tuesday of this week, was in 
his seventy-second year, and was very well known and 
highly esteemed among the shipbuilding community in 
the Clyde district. Born in Greenock in 1839, he was 
educated at the Academy of his native town, and com- 
menced his career as a naval architect by serving an 
apprenticeship with Messrs. Caird and Co. Soon after 
this his father started business as a shipbuilder under the 
style of John Robertson and Co., and his son was 
appointed works manager. About 1869 the yard was 
closed down, and Mr. Duncan Robertson became a.sur- 
veyor for the Liverpool Underwriters’ Registry first at 
Liverpool, then at Hull and Sunderland, and latterly at 
Glasgow. On the Liverpool Registry being absorbed by 
Lloyds, Mr. Robertson received the post of manager of 
the London and Glasgow Shipbuilding Company’s yard, 
and in 1890 he was appointed chief surveyor in Scotland 
for the Bureau Veritas. [Early in his life he had been 
associated with Messrs. Tod and Macgregor, of Partick, 
and Robert Napier and Sons, Govan; and by his death 
an interesting link with the early stages of the Clyde 
shipbuilding industry and the men who helped to make 
its fame has been Jost. Mr. Robertson was a member of 
the Institution of Naval Architects, of the Institution of 
Engineers and Shipbuilders in Scotland, and of L’Asso- 
ciation Technique Maritime, Paris. 


GEORGE COATES WHITWELL. 
THE death was announced last Friday of Mr. George 


| Coates Whitwell, managing director of William Whitwell 


and Co., Limited, Thornaby Ironworks, Thornaby-on-Tees. 
He was aged 68 years, and was a younger brother of the late 
Alderman William Whitwell and the late Mr. Thomas 
Whitwell, the founders of the firm. The late Mr. G. C. 
Whitwell was originally an iron and steel merchant at 
Middlesbrough, but some thirty years ago he joined the 
Board of Directors of William Whitwell and Co., and ulti- 
mately became managing director. 
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CANTILEVER GANTRIES AND CRANES 7 


CLYDE AND TYNE SHIPYARD EXTENSIONS. | 
No. I. 

THE resources of this country for naval shipbuilding 
frequently form the subject of comment and inquiry—if | 
not of criticism and concern—and of late especially the 
tendency has been to compare these resources with | 
those of other countries—Germany particularly—not | 
altogether in this country’s favour. Attention, there- 
fore, may fittingly be directed to any fresh acces- | 
sions to the resources, wholly or in part, intended | 
to deal with naval work. Both on the Clyde and the | 
Tyne notable schemes of extension and improvement of | 
establishments in which naval work has for years been | 
a feature are at present under way, and some notes | 
generally descriptive of the most important of these | 
undertakings will be of interest. 

Although some of the preliminaries of the ewtire under- 
taking have yet to be settled, an actual start has been | 
made with the carrying out of a scheme of shipyard 
development on the Tyne, which for some considerable 
time Sir W. G. Armstrong, Whitworth and Co. have had 
under consideration. As is well known, this company 
has been at some disadvantage— growing more and more 
serious—as concerns naval contracts, owing to its naval 
works being above the swing and other bridges on the 
river. As far back as March, 1909, it was stated that the 
company would construct a new shipyard at Low 











of the shipbuilding berths. For transferring the exca- 


| vated material to hopper barges the contractors have 


recently installed four large electric cranes, each of 
which has two 25 horse-power motors for winding, 
and one 10 horse-power motor for travelling. Electric 
power, which is supplied by the Newcastle-on-Tyne 
Electric Supply Company, Limited, is also employed in 
driving the contractors’ shops on the site of the works. 
The contract price for this work is said to be nearly 
£200,000, but it has been estimated that about £500,000 
will have to be spent by the firm in levelling and other 
operations before any constructive work is possible. 
Some conception of the magnitude of the excavating 
work to be done may be gathered from the fact that over 
3} millions of cubic yards «f material have to be dealt 
with ; and that this enormous quantity of excavation is 
concentrated on a very limited site, and at greatly varying 
levels, thus constituting the undertaking one of special 
difficulty. The extreme extent of the site is, length 2600ft., 
width 900ft. The formation level is about the present 
quay level, and the summit level is 125ft. above forma- 
tion. Excavation is being carried on by crane type 
steam navvies, of which at present eight are at work, 
three being of Ruston, Proctor’s, three of Whitaker’s, and 
two of Wilson’s make. Some particulars of the excava- 
tion procedure may here be given. All the material is 
loaded into specially designed skips of steel, each hold- 





Walker. At that time it had taken over ground 
previously tenanted by another company; which later 
was converted into an equipment yard. The area was 
about 25 acres, but since then the company, through 
negotiations with the Newcastle Corporation and 
another company, has leased additional land to the 
extent of about 70 acres, having a river frontage of about 
half a mile, sufficient to provide fully for the building and 
launching of the largest battleships likely to be con- 
structed for many years. The contract for the laying out 


of the new shipyard was placed some time ago 
with Edmund Nuttall and Co., of Manchester, and 
preliminary work has now been started. This in- 


cludes the levelling of the surface ground, the removal 
of some large clinker and waste heaps which have lain 
there for upwards of a century, and the laying out! 





| lowering out on one motor and lifting on the other. 


ing 10 tons and standing on a flat-bottomed truck. The 
electric cranes before alluded to, and which may be seen 
in one of our views, have suspended from each of their 
two winding barrels a fixed double sling with two hooks 
These hooks are attached to the skips when in position, and 
the skips are lifted by both winding barrels at once. When 
lifted high enough the 10-H.P. motor of the crane travels 
the crane and load out over hopper barges in the river front, 
the cantilevers projecting sufticiently far to command the 
whole width of the hopper well. Tipping is effected “d 
The 
cranes can lower the skips to any height before tipping, 
so as to avoid long falls for heavy material. Each crane 
is arranged to lift, tip, and replace one skip every two 
minutes—equal to a capacity for the hour of 120 skips, or 
1200 tons per hour. The hopper barges at present in use 





7nelgorqeer 


TIPPING EXCAVATED MATERIAL INTO HOPPER BARGE 


carry about 1100 tons; but four barges of 1200 cubic 
yards capacity are now being built, and will shortly be 
delivered, which have been specially designed to ensure 
prompt discharge of clay. The journey to the barge 
discharging ground and back is about 22 miles, and under 
charge of powerful screw tugs this is accomplished easily 
in four hours, and under favourable circumstances in 
34 hours. The works are being carried out to the design 
and under the supervision of Messrs. Cackett and Burns 
Dick, FF.R.I.B.A., of Newcastle. 

The negotiations which have been proceeding for some 
time with the object of transferring the business of 
Robert Stephenson and Co., Hebburn-on-Tyne, to Palmer's 
Shipbuilding and Iron Company, Jarrow, have now been 
completed, and the directors of the Palmer Company, of 
whom Lord Furness is chief, took over the Hebburn 
business on January 7th, with all its obligations and con- 
tracts, and will run it as the mercantile shipbuilding 
branch of the Jarrow establishment. It is understood 
that the Palmer Company proposes to remove the greater 
portion of its commercial and clerical staff to the Hebburn 
offices, in order that there may be room for laying out larger 
shipbuilding berths than at present exist there. About 
two years ago Lord Furness stated that Palmer’s Com- 
pany could never hope to compete successfully with other 
large firms, because battleships, with their armour plate 
and armaments, could not be completed at Jarrow with- 
out the assistance of outside firms. It was then under- 
stood to be the intention of Lord Furness to propound a 
scheme whereby the Jarrow yard would be placed on 
more equal footing with other firms in Great Britain ; 
and it would now seem that these expectations are to be 
actually realised. The persistent rumours of the com- 
pany being about to interest itself in the making of 
armour plate may soon be justified in fact. At any rate, 
it is certain that the company intends to place itself in 
the most favourable position possible for competing for 
Admiralty contracts. In this connection it is to be noted 
that the only Dreadnought dock on the East Coast is 
part of thé property at Hebburn. Hebburn yard will be 
carried on as the mercantile branch of the Palmer 
Shipbuilding Works for at least two years and a quarter, 
which is the period still to run of Messrs. Stephenson's 
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lease. It is not certain what may thereafter be arranged. 
The Furness interest owns the land; and it may either 
continue the establishment as a branch of Palmer’s com- 
pany, or incorporate a new company. 

Turaing now to the Clyde district, we find that the 
Fairfield Shipbuilding and Engineering Company, Govan, 
whose works are almost constantly being improved in 
one way or another, has carried out very extensive im- 
provements in its fitting-out basin by removing the 
bridge at the entrance, thereby making the entrance the 
full width of the basin. Additional sheet piling has been 
constructed, enabling the company to deepen the bed so 
that the depth of water at the lowest tides is never less 
than 30ft. Substantial wharves have been built for the 
whole length on both east and west sides, and there will 
shortly be available on the east side of the basin a 200- 
ton hammer-head crane, of the type now so much ap- 
proved in large shipbuilding works. The contractors, Sir 
Wm. Arrol and Co., have this crane now so far advanced 
that arrangements have been made to carry out the 
official tests next month. This mammoth appliance 
will be complete and in working order by the time of 
the launch of the colonial armoured cruiser New Zea- 
land. This crane, while more powerful, is of similar 
design to cranes already erected by the same contractors 
alongside the fitting out wharves of John Brown and 
Co., Clydebank, the North-Eastern Marine Engineering 
Company, Wallsend, and the Wallsend Slipway and 
Kngineering Company. The Fairfield crane, as already 
stated, is situated on the east side of the basin, near the 
present sheer-legs, which, it is understood, will be 
dismantled by the aid of the new crane when it is 
thoroughly completed and in service. The2whole crane 
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200-TON CANTILEVER 


is founded on steel cylinders—one under each corner 


post of the tower—filled with cement concrete and sunk | 


to a depth of about 74ft. below the wharf level, these cylin- 
ders at their base being 15ft. in diameter. The horizontal 
or jib head, which js at a height of 169ft. from high-water 
level to rail level, revolves ona circular path of live rollers 
40ft. in diameter on top of the tower, and has a total length 
of 270ft., and commands every point within the area of a 
circle 336ft. in diameter. The test load of the crane will 
be 250 tons, and its working capacity is represented by a 
lift of 200 tons at 75ft. radius on slow gear, a lift of 
100 tons at 133ft. radius on quick gear, and a lift of 
40 tons at 162ft. radius on auxiliary gear. The operating 
speeds are:—Main hoist, 200 tons at 5ft. per minute; 
main hoist, 100 tons at 10ft. per minute; and auxiliary 
hoist, 40 tons at 20ft. per minute. The speeds of the 
racking and slewing motions of the crane head are of 
corresponding efficiency, viz., 30ft. per minute for rack- 
ing and one revolution in six minutes. The maximum 
load of 200 tons can be lifted through a total of 








170ft., 30ft. of which is below wharf level and 140ft. | 


above it. 


There are three controlling brakes on the main lift, one | 


magnetic, one mechanical, and one hydraulic. The 
racking of the crab or jenny is done direct by motor 
driving all the wheels and not by rope, as in previous 
cranes of this type made by Sir W. Arrol and Co. In the 
machinery house at back end of the horizontal jib is 
an overhead traveller for dismantling and repairing 
machinery or armatures of motors, &c. The motors 
employed for the lifting and other motions of the crane 
vary from 40 to 90 horse-power, and are governed by 
separate controllers of the metallic type. 

In view of the highly important contract secured by 
John Brown and Co., Limited, for the new Cunard 
liner of unsurpassed dimensions, steps which have been 











for some time contemplated—even apart from the con- 
tract in question, and having reference to improved con- 
ditions for the construction and launching of the heaviest 
naval as well as mercantile ships—are now about to be 
carried out at this well-known establishment. Among 
the schemes of improvement under contemplation it is 
understood that one consists of preparing a specially con- 
solidated berth in which piling and reinforced concrete 
will be employed. Meantime, as regards the new 
Cunard liner, preparations are being made for laying 
the keel on practically the same building slip as that on 
which the Lusitania was constructed. By reason, how- 
ever, of an increased length of over 100ft., the line of 
keel of the new vessel will be at a diminished angle 
relatively to the river front as compared with the 
Lusitania; the latter having been laid down at an 
angle of 40 deg. to the river. So far as the lower 
end of the building slip is concerned, this will, of course, 
be practically identical in the two cases, and the extra 
consolidation which was effected at that part before the 
laying down of the Lusitania will be ample to meet the 
requirements in the case of the new vessel.. The extra 
provision of foundation strength at this part is, of course, 
entailed by the intense downward pressure of the forward 
part of the vessel when passing down the ways, and when 
the aft part is becoming water-borne. At the top end of 
the building slip clearance has been made of existing 
structures to afford the requisite length of slip; and as 
regards the length and depth of water area to receive 
the vessel when launched, important measures are 
arranged for in the way of deepening and widening by 
the dredging plant of the Clyde Trust. This will not 
only"amply, meet the needs of the coming Cunarder, but 


” 


ak), ee 
1 


CRANE AT FAIRFIELD 


also serve any probable expansion in ship construction in 
the future. As has already been reported, Messrs. Brown 
have offered to contribute the sum of £10,000 towards 
river improvement in the way of widening and deepening 
opposite their establishment; and this the Trust has 
accepted, agreeing to carry out with all expedition the 
improvements in question, which in great part, it should 
be stated, it had under contemplation for years past. The 
width of the river here is at present about 610ft., and the 
widening now arranged to be done by the Trust will consist 
of dredging away a slice of Newshot Isle throughout its 
length of overa mile, and of a width of over 100ft. at 
parts, thus increasing the width of the river directly 
opposite Messrs. Brown and Co.’s shipyard from 610ft. 
to 710ft. or 720ft. About a year and a half will elapse 
before the new Cunarder can be ready for launching; 
and it will probably be over two years before she is com- 
pleted for service. 








MECHANICAL FILTERS AT BOLTON. 


AN extensive installation of mechanical filters has just 
been put to work by the Corporation of Bolton. The filters 
have been supplied and erected by Mather and Platt, Limited, 
of Manchester, under the superintendence of Mr. Lewis 
Mitchell, A.M.Inst.C.E., the Corporation’s waterworks 
engineer. The installation comprises 16 filters, each 8ft. in 
diameter, with the necessary chemical apparatus, and is 
arranged in a building 7Oft. 3in. by 36ft. Sim. wide, the 
filters being placed in two rows spaced 20ft, apart, the centres 
of the filters in each row being at 8ft. 6in. apart. 

The water to be treated is taken to the filter house under a 
head of 169ft.—say a pressure of 73 1b. to the square inch— 
through a main 24in. in diameter passing on its way through 
a Venturi meter which registers the rate of flow of the water, 








and just before it reaches the filters it also passes through 
water motors which develop the power required for some 
chemical pumps and lime agitators, by-pass valves being pro- 
vided so that in case of necessity the water can pass direct 
to the filters without going through the meters. From the 
24in. mains a 5in. branch connection is taken off to the inlet 
valve of each of the 16 filters. Running parallel with the 
supply main is an outlet main, also 24in. in diameter. To 
this main, which is in direct communication with the town 
supply network, the outlet from each filter is connected by 
means of a 5in. branch. Arranged below the 24in. main is 
a third pipe 8in. in diameter, to which are connected the 
8in. wash-out and the 5in. drain valves from each filter. 
This pipe carries away the wash water when the filters are 
being cleaned. All the valves are brought to one level and 
are worked from a central gangway, carried on steel joists 
over the pipe trench. The gangway is at the same level as 
the floor of the filter house, and-all the valves can be worked 
from it. 

The filters are of the pressure type, and of the latest design 
made by Mather and Platt, Limited. A cross sectional view 
of one of them is given in the accompanying engraving. As 
will be seen, the filter consists of a closed cylinder having 
parallel sides and dished covers top and bottom. It is con- 
structed of riveted steel plates, and is designed for a working 
pressure of 1001b. on thesquare inch. The filtering material 
consists of graded quartz crystals, and it rests on a false 
bottom, which is riveted to the shell of the filter, and is 
provided with specially shaped nozzles. A manhole is prd- 
vided in the bottom of each filter, so that after draining 
these nozzles are accessible for examination, and any one can 
be taken out and replaced without disturbing the filtering 
medium. The unfiltered water enters at the top of the filter, 
and is distributed evenly over the whole surface of the quartz, 
passes down through the filtering materia!, and, leaving the 
filter by the filtrate valve, enters a 24in. town supply main. 

Before it is filtered, it is necessary that the water should 
have added to it certain coagulating or clearing chemicals in 
proportions and quantities commensurate with the rate of 
flow of the water. The chemicals employed are alumino- 
ferric and calcium hydrate. They are mixed, and contained 
in tanks at one end of the building about 17ft. above ground 
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MECHANICAL FILTER 


level. The water motor driving the chemical pumps is 
designed to vary its speed in the same ratio as the variation 
in the rate of flow of water to the filters. Consequently, the 
amounts of chemicals injected are always in the correct 
proportions. There are two pumps of the vertical ram type, 
one for the alumino-ferric and the other for the calcium 
hydrate. These pumps deliver into the water inlet main 
just before the latter is connected to the water motor, and 
consequently a thorough mixing of the chemicals with the 
water is ensured. 

The sixteen filters are stated to have a collective capacity 
of 2,300,000 gallons of water per 24 hours, so that each filter 
can deal with 143,750 gallons per day, or 5989.5 gallons per 
hour. With a filter 8ft. in diameter this is equivalent to 
filtration at the rate of over 124,000,000 gallons per acre per 
day. For the sake of comparison we may say that the rate of 
flow with slow sand filtration is ordinarily about 2,000,000 
gallons per day, though this amount is exceeded on special 
occasions. 

For the cleansing of the filtering material, a vertical tube 
is fixed in the centre of the filter. This extends upwards 
from the centre of the false bottom to about the level of the 
filtering medium. Suspended in the tube is a steel shaft on 
which are fixed two jets connected to the filtered water main 
and a stirrer shaped like a boat propeller. The latter is situated 
about Sin. inside the tube. On the top of the shaft is fitted 
a pulley, and this is driven by belt from an electric motor of 
the repulsion induction type which works on a 200-volt 
circuit, single phase at 83 cycles, and runs at a speed of 
1160 revolutions per minute. When it is required to wash 
the filtering medium, filtered water is admitted to the under- 
side of the false bottom, and as it rises up through the nozzles 
the quartz becomes more or less in suspension. The shaft 
with its jets and nozzles is then caused to rotate at high 
speed and the quartz is drawn up the vertical tube and passed 
over the top, where it comes in contact with clean water 
issuing from the jets at very high velocity. The heavy 
quartz then sinks to the bottom, and the floating impurities 
are carried away with the wash water through the wash-out 
discharge pipe at the'top of the filter. After washing and 
before the filtrate is tyrned into the main, a small quantity 
of water is passed throygh the re-wash or drain valve of the 
filter to allow the bed thoroughly to settle down. 

Each of the filters is } iias with pressure gauges connected 
to the inlet, filtrate, and jets, so that the exact pressure on 


,any one of the pipes may be ascertained. Draw-off taps are 


fitted to the inlet, filtrate, and drain of each filter, so that 
samples may be obtained. A metal name-plate is fitted at 
the front of each filter to indicate the purpose of every valve, 
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and each valve has a pointer showing when it is open or | the two parts. 


The cards are prevented from falling down 


mechanism by saying that two metal plates, having their 


closed. The attendant can thus see at a glance what each | this slot, first, by means of two small springs E E, the ends | edges serrated to accommodate the individual rollers, are 


valve is for and what position it isin. Manholes are pro- 
vided at the top and bottom of each filter, and an inspection 
cover is fitted at the side. 

There is a main shaft running from end to end of the 
building on each side. Each shaft is fitted with friction 
clutches—one for each of the filters. These clutches are 
operated by means of rods and levers, and are thrown in and 
out of gear by a handle fitted at the side of the filter. The 
washing gear is driven from them by means of belting. The 
weight of filter when at work is 17 tons. 


THE TABULATOR. 
No. I1.* 

IN our previous article we attempted to give some idea of 
the duties which the tabulator and the sorting machine are 
intended to fulfil. We showed that the basic idea of the 
system is the recording of facts:and figures byszmeans of cards 


| 





of which are just beneath the edge of the end wall. In the | 
second place, all the cards lying over the slot, except the very | 
first one next the end wall, are supported on a thin plate F | 
sunk flush in the table. This plate is adjustable by means | 
of the screw G,so as to regulate its distance from the end | 
wall to the thickness of a single card. We have said its dis- | 
tance from the end wall, but this is not strictly accurate. 
For a small vertical plate H is screwed to the wall with its 
surface very slightly in advance, and it is between this and 
the plate F that the card thickness is left. 

The whole bundle of cards—and this bundle may be of any 
size up to the limits of the table—is pressed forward by a 
plate J, which, as shown, slides between the side walls and | 
is pulled forward by the weighted cords K K. On the end | 
wall are erected two vertical posts L L, and on these a cross- | 
head M reciprocates. The power for driving this crosshead | 
is obtained by gearing from the pulley A and a crank wheel | 
N and a connecting-rod O at each side of the table. On the 
crosshead a steel plate P is secured, the edge of which projects 
very slightly over the top of the crosshead. The amount by | 

which this plate projects is | 
just perceptible by the fingers, | 











but it is sufficient to grip the | 
top edge of one—and only one 
—of the cards in the bundle at | 
atime. Two vertical strips QQ | 
sunk flush in the front of | 
the end wall and two similar | 
depending strips RR carried 
by the crosshead pillars act as 
guides to the cards and pre- 
vent them from passing down 
through the slot unless they | 
are lying perfectly evenly and 
square. It will now be uncer- | 
stood that with each reciproca- 
tion of the crosshead a card | 
passes down from the bundle 
through the slot to the mech- | 
anism beneath. In passing we 
may say that as it 1s important 
to avoid any undue friction 
whereby the cards might be 
liable to stick and get buckled, 
each card as it passes down- 
ward only bears against the 
slightly raised plate H, the end 
of the plate F', the springs E, 
and the lip formed by the 
plate P. 

Passing round to the other 
side of the machine, we get the | 
view shown in Fig.7 of the mech- 
anism immediately beneath 
the card slot. As soon as the 
crosshead has forced a card 
from the bundle through the 
opening, the card is caught 
between a pair of feed rollers 
shown at A. These rollers are 
driven by suitable gearing from 
the pulley shown in Fig. 6. 
The spindle for the back set is 
carried in fixed bearings, but 








Fig. 5-THE TABULATOR—FRONT VIEW 


the front rollers are allowed | 
a slight horizontal movement. 
By means of springs B, which 
press on to the movable bear- 


punched with small round holes, the relative positions of the | ings for the front spindle, these rollers are forced with a 


holes indicating what fact or figure is beg dealt with. We | suitable pressure against those behind. 


have now to describe the machines themselves and their 
manner of working. 


To begin with the tabulator itself we may, as a first | 


indication of its nature, say that it consists of means for 
feeding the cards one by one past a series of small wire 
brushes. These brushes carry an electric current, but the 
cards being insulators do not allow this current to pass until 
a punch hole comes opposite a brush. When this occurs the 
brush springs through the opening and momentarily com- 
pletes the circuit by touching a small contact block im- 
mediately opposite it en the other side of the card. The 
current thus established flows to another part of the machine 
where an electro-magnet is situated. On this magnet being 
energised a small clutch is operated, which in turn throws a 
counter something after the style of a cyclometer into gear, 
and the figure represented by the punch hole in the card is 
recorded. 

Such in brief is the machine; we will now fill in the 
details and will deal first with that portion of the apparatus 
which is concerned with the feeding of the cards past the 
brushes. We will then describe the brushes themselves and 
the contact blocks. Thereafter we will follow out the course 
of the electric current established by the passage of a punch 
hole across a brush. 

In Fig. 6 we show a sketch of the card-feeding details. 
The design of these parts, although apparently simple, neces- 
sitates the greatest care, as itis on the satisfactory running 
of this portion of the machine that the success of the whole 
process depends. Indeed, if we were asked to name those 
parts of the system which appeal to us most as showing the 





greatest ingenuity in their design, we would first name the 
idea of employing punched cards for the recording of the data, 


and then, secondly, the card-feeding mechanism. The other | 


parts of the machine, while certainly highly ingenious, could 
be more or less mechanically evolved after the cards 
themselves and the manner of feeding them have 
been invented. Referring now to Fig. 6, the driving wheel, 


from which all the mechanical power required for the | 


running of the whole machine is obtained, will be seen at A. 
This wheel is belt driven from asmall », horse-power electric 
motor situated on the base of the machine. The spindle to | 
which this pulley is fixed passes through the card table B. | 
‘This table is formed of cast iron, and is surrounded on three 

sides-by low vertical walls. . The: left-hand side wall is pro- 

vided with a straight fillet © to fit. the bevelled right-hand _| 
lower corner of-the cards, as. shown in Figs. 1 and 2, repro- | 
‘duced last week. It will be understood that the cards fit | 
between the side walls with practically no play. The surface | 





Lower down a 
similar pair of rollers.C is arranged, the only difference 
being that these rollers revolve somewhat faster than those 
above. In this way not only is each card when between the 
rollers given a slight amount of tension, but the cards follow 
one another through the machine with an interval of not 
more than jin. between them. 
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As-a card passes from the lowest pair of rollers it is caught | 





Fig. 6—DETAILS OF CARD FEEDING MECHANISM . 


arranged at a distance apart just sufficient to allow a single 
card to pass between them. These plates completely fill the 
gap between the top and bottom rollers, and the opening 
between them is directly in line with the slot in the table 
through which the cards are forced. The front plate carrics 
the brushes, and is shown removed from its fellow in Fig. x. 
It consists of a base plate D, to which is attached at right 
angles a slotted plate E. Through the slots in this plate the 
brushes project, as shown in the figure, where eight are to 
be seen. These brushes are each composed of a bunch ot 
thin flexible steel wires, and are carried in a brass box } 
screwed to the back of the plate E. When in position the 
edges of the base plate D fit between insulating ebonite 
guides G—see Fig. 7—and to ensure the proper position of 
the whole brush-carrying element being occupied, it carrics 
spring clips H which register with vee-slots J formed in the 
ebonite guides. 

The back plate is seen in Fig. 7. It too is supported in 
the above-mentioned ebonite guides, and along its horizonta! 
centre line it is slotted with a plain opening. The lower edge 
of this opening is lined with an ebonite strip slotted out in 
the form of teeth. These teeth, the openings between which 
equal in number the slots in the front plate, fill about half 
the opening. The top edge of the slot in the back plate is 
lined with a plain strip of ebonite. Between these two strips 
of ebonite, and supported by the teeth, the contact blocks are 
carried. In Fig. 7 eight of these corresponding to the eight 
brushes seen in Fig. 8 are shown. The contact blocks are 
simply small plates of metal of a suitable shape to fit the 
teeth. 


The exact number of contact blocks and brushes, as well 
as their positions, depend of course upon what “‘ fields ”’ are 
being tabulated. In the particular instance illustrated in 
Figs. 7 and 8, the arrangement is intended for the simul 
taneous tabulation of two adjacent fields, one field consisting 
of five and the other of three vertical rows of figures. In 
cases where the gap between the ebonite strips is only par 
tially filled with contact blocks, dummy pieces are inserted 
between the teeth to prevent the cards from sagging or 
tearing. Three such dummy contact blocks are to be seen 
in Fig. 7. 

From each live contact block an insulated electric lead is 
taken. The further course of these leads will be traced out 
presently. Each brush and its contact block forms a 
separate electric circuit, but as the contact blocks are insu- 
lated from each other it is not necessary to take the same 
precaution with the brushes. Accordingly, the brushes are 
given a common lead by way of a contact spring K, Fig. 7, 
mounted on the left-hand ebonite guide and bearing against 
the underside of the plate D, Fig. 8. From this spring a 
lead is taken as from the contact blocks. 


We have said above that the current established by a brush 
passing through a punch hole and touching its contact block 
flows to an electro-magnet elsewhere on the machine so as to 
operate a clutch controlling a suitable counting device. But 
this is only a general description, and in practice various 
details have to be added to ensure the satisfactory and 
accurate working of txe machine. To begin with, it is at 
once obvious that when no card is passing across the brushes, 
as, for instance, during the very short interval between two 
successive cards, the brushes will touch their contact blocks 
and the counting mechanism will work just as it would if the 
circuit were completed through a punch hole. Again the 
current established by the passage of a punch hole across a 
brush flows only for a very brief interval of time. Further, 
this momentary flow of current comes from all the punch 
holes alike. In other words, except that one occurs when 
the card is at the beginning of its passage across the brushes 
and the other when its passage is almost complete, there is 
nothing to distinguish the flow of current coming from a 
punch hole through a 9 say from that coming from a0 punch 
hole. Other details of the mechanism which render it more 
complicated than it would appear to be from the simple state- 
ment made at the beginning of our article are due to certain 
refinements connected with the starting and stopping of the 
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machine. As an’ example we may say that it is arranged 


of the table terminates in a vertical edge a little way short | by a revolving appliance resembling a miniature feathering | that the machine shall be automatically stopped when the 


of the end wall, so that a slot D of sufficient width to accom- 
modate the thickness of, say, 20 to 30 cards, is left between 
SS — 
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ddle-wheel, which stacks it in a suitable receptacle. 
It is, of course, while the card is passing between the top 
and bottom pairs of rollers that the electric contacts are | 


supply of cards is exhausted. : 
We will deal first with that portion of the mechanism which 
allows the circuit to be broken at all times except when a 


‘made through the punch holes. We may describe this | card is actually passing across the brushes. In Fig. 7 a small 








Fes, 10, 1911 


THE ENGINEER 


147 








hinged piece Lis shown on the left of the contact block carrier. 
This piece is pressed from behind by a spring operated pin 
called the ‘‘ card pin.”’ 
and the contacts this hinged piece is 


opening in the brush carrier plate being left for its passage as | brushes and the contact blocks. 
shown in Fig. 8. As a card descends through the slot from | not be directly empl 
the feeding mechanism the hinged piece is pressed inwards 
a | would have been originated had the punch hole been through | 
9, completes a | any other number. 


and carries with it the card pin. 
spring contact maker which, as shown in Fig. 


The card pin operates 


certain circuit in parallel with the main circuit of the 











“THe Encineer" 


When no card is between the brushes | the figure 4 has been 
pressed out, a suitable | length of time equal to ¢/9 a current is flowing between the 





| stood. The possibility of a current flowing begins at C and 
j ends at D. We will suppose that in this particular column 
punched out. It wilt be seen that for a 


This current, however, can- 


| y syed to indicate the figure 4 by leading it 
| to the counting mechanism; for an exactly similar current 


What we do want to get is a current flowing through 
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Fig. 7—CONTACT BLOCKS AND CARD ROLLERS 


machine. This certain circuit includes the coils of a magnet 
A known a3 the ‘‘ counter control relay.’’ On this magnet 
being energised its armature B is attracted until it strikes 


against the stop C. This stop is in communication at D | 


with one wire of the main circuit, while the other end of the 
armature is joined electrically with the brushes. Hence as 
the armature itself is a conductor, its contact with the stop 


C completes the circuit from the point D as far as the brushes. | 
Passing now to consider the means adopted to effect, by | 


the momentary current due to the passage of a hole across a 
brush, the operation of the counting mechanism, we will 


assume that an interval of time represented by ¢ elapses | 





Fig. 8-BRUSHES AND BRUSH CARRIER 


between the moment when the lower edge of the 9 of a 
vertical column reaches the brush, and the moment when 
the lower edge of the 0 reaches the same point. By means 
of the card pin and counter control relay mechanism 
described above, ‘it. will be understood the: possibility of a 
current flowing to the counting mechanism from the brushes, 
and contact blocks begins at a very brief interval of time 
before that period which we have called ¢, and ends at a very 
brief interval after this period. The possibility is made an 
actuality whenever a punch hole coincides with a brush. 
Fig. 10 is a diagram which will help the process to be undei- 


the counting mechanism for a length of time proportional 
to 4. To effect this, we will suppose. that elsewhere in the 
machine there is a certain circuit containing the coils of the 
counting mechanism magnet, and that this circuit can be 
completed by a momentary beat of electricity. It must not, 
however, be broken again when this beat is over. So we will 
| suppose that by some means it is held closed until it is 
mechanically broken. If, now, this mechanical break is 
arranged to take place in all cases just at the end of the 
| interval of time t—that is to say, at E, Fig. 10, it will follow 
| that the circuit referred to above will have been complete for 


| any particular number across a brush ensures that a current 
shall flow in the counting mechanism circuit for a period of 
time directly proportional to that number. 

Up to the present we have traced out the electrical connec- 
tions from the point D—Fig. 9—on the main circuit through 
the counter control relay armature to the brushes. Starting 

| again with the leads from the contact blocks, we will complete 
the description of the mechanism outlined immediately above. 
To simplify matters, we will eliminate all but one of the con- 
tact blocks and pay attention to only one lead. The others 
follow an exactly similar course. Leaving the contact block, 
| the lead, as shown in Fig. 9, first passes round the coils of a 
magnet E, known as the “‘ counter relay,’’ then round the 
coils of a second magnet F', known as the “‘ control magnet.’’ 
From this magnet the lead passes to the main circuit at a 
point G. On the passage of a punch-hole across the brush 
therefore current flows from the point D to the point G—Fig. 9 
—energising in its course the magnets E and F. This short 
beat of current is sufficient to attract the armature H of the 
magnet E on to the stop J, but when it is over the armature 
does not fall back from the stop ; for, as 
shown, the armature is joined at one end 
to the main circuit, while the stop J is 
joined to the coil windings of the magnet 
EK. Thus before the momentary current 
is over another current is also flowing in 
the magnet E—and consequently the_ 
magnet F—and as this second current 
can of itself hold the armature H against 
the stop J the two magnets will remain 
energised until their circuit is broken in 
some manner. This break is effected 
mechanically by the spring contact 
breaker K and the cam L. In actual 
practice the cam L and the contact 
breaker K -are not quite so simple as 
shown. ‘To avoid an awkward design of 
cam. the pieces are in duplicate. Thus 
there are two cams and two contact 
breakers, the terminals of the contact 
breakers being joined together positive 
to positive and negative to. negative. 
The cams are formed so that the first 
contact breaker shall break the circuit 
when the zero on the card is just 
about to pass the brushes and make 
| it again when the 7 on the next card is at the same point. 
The second contact breaker makes the circuit just before the 
| 9 reaches the brushes and breaks it again at the 3. Thus it 
| happens that the two acting conjointly break the circuit just 
| before the zero of one card and make it again just before the 
| 9 of the next card reaches the brushes. At all other times 
| the circuit is complete. As soon as the break between the 0 
and the 9 occurs the armature H of the magnet E falls open, 
de-energising thereby the magnet F. 

We have now shown that the magnet F is energised by a 
current of electricity flowing in its coils, which current is 
initiated by a hole, and broken mechanically at the same 

| spot on every card. Thus its armature is attracted for a 
| length of time, depending in strict proportion upon the 
| position of the punch hole in the card. We have now to 
explain how these successive attractions are recorded, and 
the total time during which they last is integrated. The 
armature M of the magnet F is in the form of a small bell 
crank lever held in its off position by a spring. Close to the 
magnet is a shaft N uniformly rotated by the driving 
mechanism of the machine. On this shaft there slides on a 
key one portion O of a toothed clutch. The end of the arma- 
ture arm works in a race on this clutch portion. Mounted 
loosely on the shaft N there is also a wheel P having 
ordnarily the numbers from 0 to 9 round its periphery, and 
bearing a toothed clutch portion similar to that carried by O. 
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an interval of time equal to4 x ¢/9. - Similarly, had the 
punch hole been through the 8 the circuit would have been 
complete for a ‘period of time represented by 8x ¢/9. Had 
the “hole. been’ through the’ 0 itis obvious that although a 





coincide with the break, so that the second circuit would not 
be closed at all. This is the scheme adopted in the machine 
‘we are describing. It will be seen that by it the passage of 





| Fig. 9—DIAGRAM OF ELECTRICAL CONNECTIONS 


| If, now, ‘the shaft N be making » revoluticns ‘per second, and 


the card passing the brush controlling the wheel P be punched 
through the hole marked 4 the clutch portion will be brought 


| together for a time represented by 4 ¢/9:~ During tais time 
momentary current would come as usual from the brushes | the wheel P will revolve with the shaft, its revolutions being 
and the contact blocks, the make in the second circuit would | measured by 4¢ 7/9. The speed of the shaft is so related to 
| the speed of feeding the cards that this expression becomes 


equal to four-tenths of a revolution, so that if the number 
originally indicated on the edgeof the wheel P beneath the sight 
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Fig. 1 


arranged over it were x, the number indicated after the 
passage of the card across the brushes would be x + 4. 
Obviously, if x be greater than 5, the count must be trans- 
ferred to another wheel. Into the details of the transferring 
mechanism we do not propose entering. It is sufficient to 
say that each brush in the brush carrier has a separate 
magnet E, a separate magnet F, and a separate wheel P. 
They all, however, work in conjunction with a common 
circuit-breaker K. We may add that a device is arranged to 


being divided into two portions by a central Jongitudinal 
wash bulkhead. At the forward end of the range of tanks, a 
| double bulkhead forming an air cofferdam, about 2ft. 6in. in 
thickness separates, for safety purposes, the crew’s cabin in 
the forepeak from the oil tanks. A similar cofferdam is 
interposed between the oil tanks and the engine-room at the 
after end. The plating throughout is j;in. thick. Should 
occasion require it the vessel can carry 130 tons of bulk oil. 
More usually 100 tons is about her working load. With this 
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Fig. 2- DETAILS OF THE OIL TANK BARGE 


set the counters back to zero when desired for the purpose of , 


starting a fresh tabulation. In Fig. 5 we show a general 
view of a machine capable of performing three simultaneous 
tabulations. The left-hand counter is shown with its cover 
on, the middle one with its cover removed, while all the 
details connected with the third, except its shafting, are 
absent. The cover on the front of the machine has also been 
removed, so as to show the various magnets, 

In the case of the particular machine from which this 
account has been written the counters are arranged for the 
simultaneous tabulation of hours and money, the cards 
being such as would be used in a factory or workshop. To 
the hours three counting wheels are devoted. These indicate 
integral hours up to 99, while on the third wheel quarter 
hours are recorded. Five wheels are given up to recording 
the money items, these items representing the workmen’s 
wages for the time indicated in the hours “ field.’’ On 
the first wheel pence are recorded up to fivepence; 
on the second sixpences are indicated ; on the third 
shillings up to nine are shown ; the fourth wheel 
gives half-sovereigns, and the fifth pounds. As an 
example we may say that the number 7, 1, 7, 1,4 would mean | 
7 pounds, 1 half-sovereign, 7 shillings, 1 sixpence, and | 
4 pence, or £7 17s. 10d. In both cases additional wheels 
worked by the transfer arrangement are fitted so that totals | 
exceeding 993 hours and £9 19s. 11d. can be recorded, the | 
limits to which the summation can be carried being settled | 
entirely in accordance with the maximum demand to be | 
made on the machine. 

We have omitted in the above account one or two details, 
but as these are also to be found in the sorting machine, an 
account of which we hope to publish later, we will defer | 
further description until then. The Tabulator is being 
manufactured in this country by the British Tabulating 
oe Company, Limited, of 2, Norfolk-street, Strand, | 








PETROL-DRIVEN OIL TANK BARGE. | 


WE were recently invited to attend a demonstration run | 
on the Thames of a petro]-driven tank barge intended for 
carrying oil in bulk. This vessel, a general view of which is | 
shown in Fig. 1, and a sectional drawing in Fig. 2, has been | 
supplied to the requirements of the British Petroleum 
Company, Limited. 





17ft. 9in., and the depth 6tft. 
the oj] is carried in three compartments, each compartment 


As will be seen from Fig. 2, | clearly one of the chief points in the design of this motor, 
| namely, the system of starting the engine. 


amount in the tanks the draught is 4ft. 9in. For discharging 
the vessel the pump and appliances situated at the Petroleum 
Company’s wharves and jetties are used, no provision being 
made on board the barge itself for this purpose beyond the 
necessary cocks on the expansion chambers of the tanks. 

The propelling machinery consists of a 76 brake horse- 
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under ordinary circumstances is paraffin, but at starting a 

measured quantity of petrol is introduced into the vaporiser, 

By the time this is used up, the paraffin is ready to take its 

place and the vaporiser is hot. The feature of the arrange. 

|ment is that no petrol is carried below deck. A petro] 

| reservoir is provided on the deck, and from this only just 
that amount of petrol can be drawn at any one time which 
is sufficient to start the engine. The engine drives on to the 
propeller shaft through epicyclic gearing, the control of which 
is obtained from the bridge. In this way, stopping, reversing, 
or changing speed can be effected without the presence of one 
of the crew in the engine-room. A crew of three is thus 
sufficient to manage the boat. 

Throughout the whole design of the engine and its 
accessories the makers have striven for simplicity and the 
reduction of complication in all details. Considering the 

| class of labour operating the boat, this is highly desirable, 

All fittings not absolutely essential have been omitted, and 
although this may be done at the expense of theoretical 
efficiency, the makers claim that the practical benctits 
derived more than outbalance any small loss arising from the 
design to make the engine as simple as possible. In making 
all calculations for the strength of different parts steam 
engine practice has been followed. This has naturally 
resulted in a somewhat heavier engine than usual. But the 
makers expect to get a correspondingly increased length of 
life from the engine. They inform us that with ordinary 
care the Kromhout engine should run for twenty years. 

The cylinders are two in number, and havea bore of 114;in. 
with a stroke of 14}§in. On a speed of 7.35 knots, the con- 
sumption of paraffin was 57 pints per hour. As the fuel 
used costs in bulk about 4d.a gallon, it will be seen that with 
the above speed the cost for fuel works out at about 2s. 44d. 
an hour. The weight of the engine with reverse gear is 
82 cwt., the complete machinery equipment, including 
shafting, propeller, tanks, &c., weighing 104 cwt. 








CLYDE SHIPBUILDING FOR JANUARY. 


ALTHOUGH the shipbuilding output on the Clyde for the 
opening month of the year is considerably better than the 
average for the period, the figures suffer from the effect of the 
prolonged lock-out ; and this may be true of the output for 
another month or two. Altogether fifteen vessels of 23,540 
tons were launched from Clyde shipyards as compared with 
22,770 tons in January last year, and 21,450 in January, 
1909. There was nothing of outstanding interest in the 
vessels sent off the stocks during the month. Four of the 
vessels ranged in tonnage between 4700 tons and 6700 tons, 
the latter figure applying to the screw steamer Atreus launched 
by the Scott Shipbuilding and Engineering Company, 
Greenock, for Alfred Holt and Co., Liverpool. As regards 
new work contracted for during the period, this amounted to 
about 25,000 tons, the most nctable contributary items being 
a steamer of 8500 tons for P. Henderson and Co., Glasgow 
to be built and engined by W. Denny and Bros., Dumbarton ; 
a steamer of 6500 tons for the Transports Maritimes, by 
Napier and Miller, Old Kilpatrick ; a steamer of about 6000 
tons for Dutch owners, by William Hamilton and Co., Port- 
Glasgow ; three torpedo-boat destroyers for the Dominion of 
New Zealand, by Yarrow and Co., Scotstoun ; two steamers 
of 1200 tons for the General Steam Navigation Company, 
London; one each by Mackay and Thomson, Govan, and 
the Ailsa Shipbuilding Company, Troon. With respect to 
marine engineering contracts, an item of first importance 
consisted of the turbine machinery booked by John Brown 
and Co., Limited, Clydebank destined for the large battle- 
ship the hull of which is to be built by Palmer's Shipbuild- 
ing and Engineering Company, Limited, Jarrow-on-Tyne. 








CHEMICAL AND PHyYsiCAL APPARATUS AT THE TURIN EXHIBI 
TION.—It has been decided that the chemical and physical apparatus 
shall be shown in the British Section at the forthcoming exhibition 
at Turin in a practical and novel manner. ‘There are to be at least 
two chemical laboratories with such work going on as will effec 
tively illustrate various interesting processes, In the court devoted 
to scientific instruments arrangements are being made for the dis 
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Fig. 3-76 BRAKE HORSE-POWER KROMHOUT ENGINE 


This 


at Yarmouth. Our previous notice brought out 


The fuel used 





Ww 

pecjestion apparatus, such as oscillographs, spectroseopes, optical 
lanterns, and photometers could be shown, is under considera- 

| tion. 

| hands of Dr. F. Mollwo Perkin, under the direction of a joint sub- 

| committee of the Chemical Industries and the Mathematical and 
Scientific Instruments Committees. 


power Kromhout marine oil engine as supplied by Perman | play of apparates ready for work, elegtric current being provided 
and Co., Ltd., 43-45, Great Tower-street, E.C.—Fig. 3. This | ¥} 
engine was described and illustrated in our issue of November 


; | 11th, 1910, in connection with the North Sea Fisheries 
Overall the hull measures 105ft. in length, the beam being | Exhibition 


ere needed. The equipment of a large dark room in which 


The organisation of the exhibits has been placed in tho 
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FOUR-CYLINDER COMPOUND LOCOMOTIVE, 
CHEMIN DE FER DU NORD. 


THE Chemin de Fer du Nord has recently constructed a 
six wheels coupled four-cylinder compound superheater loco- 
motive, which has a number of interesting features. Among 
these may be mentioned a water-tube fire-box, This fire-box 
has been designed by the Nord Company’s engineers, acting 
in conjunction with the Schneider Company, and was actually 
constructed at the Creusot Works. 

The high-pressure cylinders are mounted outside the 
frames, and drive on to the centre pair of the three sets of 
coupled wheels with cranks set at 90 deg. apart. The low- 
pre-sure cylinders are inside the frames, and drive on to the 
forward pair of coupled wheels. The cranks in this case are 
also set at right angles to one another, and each high-pressure 
crank is at 180 deg. from its corresponding low-pressure 
crank. One of the low-pressure cylinders is set in advance of 
the other, so as to get the centres of the piston-rods closer 
together, as shown in the arrangement illustrated in our 
issue of November 25th last, page 566. 
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| that in four very carefully made tests the differences between thc 
actual saving and the calculated saving were 4, 4.3, 5.7, and 4.6, 
all in excess of the theoretical saving. 

My partner, Mr. M’Master, has always been a very strong advo- 
cate of a hot feed, Wherever he finds a boiler feeding at less than 
200 deg. he recommends an exhaust steam heater. so that we 
have made and fitted quite a number of them. They have all been 


very satisfactory ; like Green’s economisers, they always saved | 


more than the calculated amount, This was satisfactory enough 


from a commercial point of view, but from a scientific point of view | 


it was not satisfactory to find practice continually varying from 
theory, and always in the same direction. When theory and 
practice disagree, theory must either be wrong, or it may explain 


only part of the result, which may be the effect of two separate | 
factors, only one of which has been considered in the theory. | 
This, I think, is what occurs in these feed heaters ; the theory | 
accounts quite correctly for the quantity of heat returned to the | 
boiler in the feed water, but it entirely fails to consider another | 


result of feed-heating, which is, that the heating surfaces of the 
boiler are used in a different way, less surface being used to raise 
the temperature of the feed, and more surface being used to 
evaporate it. This is the point that all feed-heaters have in 
common, 


Live steam heaters do not bring any heat into the 
















| receiving 15.6 per cent., the saving in fuel was 20.2 per cent. So | menced. These experimental results prove that the efficiency of 


the heating surface is largely increased when the water in contact 
| with it is in a state of ebullition. Once this fact is known, the 
results obtained by live steam heating are easily explained. 
Without a heater, part of the heating surface of the boiler must 
be used to heat the feed, thus it is used at the low efficiency. If 
the feed is heated with live steam, this part of the heating surface 
is no longer required to heat the feed, but is covered with water in 
a state of ebullition, the efficiency is greatly increased, more heat 
| is passed from the flue gases into the steam, and less heat is lost 
up the chimney. A live steam heater alters the working of the 
boiler, the heating surface is made more efficient, and less heat is 
lost. A Green’s economiser increases the area of the heating 
surface, and less heat is lost. The action of the one is just as 
simple as the action of the other. There are only two ways by 
which the loss of heat up the chimney can be reduced : one way is 
to increase the efficiency of the heating surface, the other is to 
increase the area of the heating surface. The live steam heater 
does the first, the economiser does the second. The experiments 
| from which I have quoted prove the fact that the rate at which 
heat passes through the plates is greatly increased when evapora- 
tion begins. The fact is in itself sufficient to explain the action of 
the heater, but it is interesting to go astep further, and endeavour 
' to see why the evaporating water does increase the rate. 
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CHEMIN DE FER DU NORD-—FOUR-CYLINDER COMPOUND LOCOMOTIVE 


The engine is of the 4-6-4 type, as shown in the accom- 
panying diagram, and the following are its leading par- 
ticulars :— 


Boiler— 
Pressure 227.5 Ih. per sq. in. 
Firebox— 
Length of grate .. 8 56ft. 
Width of grate f. 3ft. 
oo, a eee eee -. «. 46,00 sq. ft. 
Height of the bottom of the collector above the fire-bars— 
Tube sheet : oe” ae party . 5,t7ft. 
Back - . pig GR <a 4. 62ft. 
Tubes— 
Fire-box, number ; at ae ‘ .. 487 
* : { 287 of 30 mm. and 35mm. 
» diameter * (200625 mm. and 30mm. 
Combustion chamber, number —. on inh 
ee a diameter 30 mm. and 35 mm. 
Smoke tubes, smooth, number... .. 38 
a ne diameter 2.16in. 
Smoke tubes, composite, number. . a2 ee 
” * diameter ; 2.55in, and 2.75in. 
Smoke tubes for superheater, number eres 
9 * iameter 5, 23in. 
Length between tube plates .. ; 16. 4ft. 
Diameter of boiler barrel 74.8in. 
Capacity of boiler, water 1886 gallons 
: steam 690.8 gallons 


Ce 2576.8 gallons 
Heating surface— 
Water tubes, fire-box.. .. .. 2... 1097 .95 sq. ft. 
BS combustion chamber .. .. .. 172.27 sq. ft. 
ene die oe ee -. «. 2629.60 sq, ft. 
Total ed, aadt oe? Saics Vere, (ie) a ee 3898.6 sq. ft. 
Superheater surface .. 667 .38 sq. ft. 
Cylinders— 





High-pressure outside, bore .. .. 17.32in 
Cs fa stroke on Ven ae on 
Low-pressure inside, bore on 24.41in. 
- a 6s, ee 
Pressure in intermediate receiver .. a. +e 99.56 Ib, per sq. in. 
Driving wheels, diameter ‘ 80. 2in. 
Bogie “ a s 40.9in. 
Tractive force, compound .. 32,429 Ib. 
i 42,834 Ib. 


- Se eer 

An added interest attaches to this engine, in that it is to 
be tried against another locomotive which is precisely similar 
in every respect, saving only that the boiler in the latter case 
is to be of the ordinary type. These engines will be 
employed in hauling trains of 400 tons or so each, made up 
of bogie carriages. 








LIVE STEAM FEED-WATER HEATING. 


Tue following paper was read several years ago— 
March, 1902—by Mr. Augustus W. Hamilton before the 
Belfast Mechanical and Engineering Association, but we 
think it is worth putting before our readers at the present 
time when live steam feed-water heating is again occupy- 
ing attention. Mr. Hamilton believes that he was the 
first to express the theory that plates are cooled by 
evaporation in boilers. 

Live steam feed-water heating has always been a subject of con- 
troversy ; those who have made careful and accurate tests are 
convinced of its efficiency, while others will not admit a saving 
that has not been satisfactorily explained by theory. Some 
practical men smile at theories, and yet I have always found that 
the most practical men wish to be satisfied as to how the saving is 
made theoretically before testing the matter practically. 

The first thing that called my attention to the matter was the 
fact that exhaust steam heaters always saved more fuel than could 
be accounted for by the heat units which they returned to the 
boiler in the feed water. The number of heat units required to 
convert a pound of water into steam is accurately known. It has 
always been taken for granted that if a certain proportion of these 
heat units is supplied to the water from some exterior source, such 
as a feed-water heater or economiser, the saving of fuel would be 
in the same proportion. 

Careful tests have shown in every instance that there is a greater 
saving than can be calculated in this way. For example, where 





careful tests were made with Green’s economisers:—(1) Where 
the feed was receiving 17 per cent. of the total heat of the steam 
from the economiser, the saving of fuel was 21 per cent. (2) 
Where the feed was receiving 20.4 per cent , the saving in fuel 
was 24.7 per cent. (3) Where the feed was receiving 70.3 per 
cent., the saving in fuel was 26 per cent. 


(4) Where the feed was 


boiler from an exterior source, but they do alter the working 
conditions of the boiler by greatly increasing the heating surface 
used for evaporation. 

It is in this fact that we must look for the cause of the extra 
saving made by economisers and exhaust heaters, and the whole 
saving made by live steam heaters. In the case of a boiler working 
with a feed below the temperature of evaporation, the heating surface 
has two functions to perform—first, it has to raise the temperature 


| of the feed to the temperature of evaporation, then it has to add 
| the latent heat necessary for evaporation ; therefore, the heating 
| surface may be regarded as being divided into two parts—one part 


| rating. 


| transmits the same quantity of heat in each case. 


raising the temperature of the feed, the other evaporating the 
feed. These are two distinctly different physical operations, and 
we have no right to assume that a square foot of heating surface 
I am not aware 
of any experiment that proves it; on the contrary, I think I can 
show you reasons, resting on experimental p~oofs, for believing 
that heat is absorbed much more rapidly when water is evapo- 


| of heating surface in contact with evaporating water than would 
| be absorbed from the same square foot in contact with water rising 


in temperature, there is manifestly an advantage in using all the 
heating surface for evaporation, for in this way more heat will be 
absorbed from the flue gases and less heat wasted up the chimney. 

A perfect steam heater is a means of gaining the whole of 


this advantage, for it delivers the feed water at the temperature 
| of evaporation, and all the heating surface is used for evaporating 


| water. 


Economisers rarely, and exhaust heaters never, make the feed 


| hot enough to gain as much in this way as a live steam heater 


| does ; they, however, gain part of this advantage. 


This is the 


| reason that they show a greater saving than can be accounted for 
by the heat they utilise from waste sources. 


As an example of the gain that can be made in this way by live 
steam heating, take the case of a boiler with feed water at such a 
temperature that a quarter of the heating surface of the boiler is 
required to raise the feed to the temperature of evaporation, the 
remaining three quarters being used for evaporation. If the 


efficiencies of these two parts of the heating surface are in the | 2 
| upon the relative quantity of moisture in the air; so that by 


proportion of 1 to i then the relative quantities of heat absorbed 
on the two parts will be 1 on the part used for heating, and 1} on 
each of the quarters used for evaporating, or 44 for the three 
quarters, Adding these gives 54 as the relative quantity of heat 
transmitted by the whole heating surface of the boiler. 


If this is so, and more heat is absorbed from a square foot | 


For small differences of temperature it is found experimentally 
that the rate of transmission of heat through a metal plate is 
nearly proportional to the difference of temperature on the two 
sides of the plate ; but for great differences, such as occur in steam 
boiler furnaces, the transmission increases at a faster rate than 
the difference of temperature, so that it is nearly proportional to 
the square of the difference. 

This is the law that governs the rate at which heat is trans- 
mitted, so that when our experiments prove that the rate is 
increased by evaporation, it follows*that evaporation must, in some 
way, have increased the difference of temperature on the two sides 
of the plate. We may fairly assume that the temperature on the 
fire side has not been raised, therefore the temperature on the 
water side must have been reduced when evaporation began. This 
is exactly what might have been expected from what is known of 
evaporation ; it always cools the surface upon which it takes 
place, so that water evaporating on a surface will cool that surface 
far below the temperature which should be obtained by merely 
circulating the water over it without evaporation. 

This peculiar power of evaporation has been made use of for 
many purposes, and can be demonstrated by very simple _—_ 
ments. Perhaps the most simple is to wet your finger and blow 
upon it ; you at once feel the cold produced by the evaporation, 
and the more rapid the evaporation the greater the cold. If the 
hand is wet with some very volatile liquid, such as spirits, the cold 
is greater, owing to the more rapid evaporation ; or if the air is 
drier, the rate of evaporation is increased and a greater degree of 
cold is produced. This is the principle of the hygrometer, an 


| instrument used to measure the quantity of moisture in the 


| atmosphere. 


It consists of two ordinary thermometers placed side 
by side, the bulb of one being covered with cambric, which is kept 
continually moist by means of a wick that dips into water. If the 
air is saturated with moisture so that no evaporation is taking 


| place, the two thermometers register exactly alike ; but if the air 


is not fully saturated, evaporation takes place at the wet bulb and 
reduces its temperature, which is shown by that thermometer 
registering some degrees less than the dry bulb thermometer. The 
temperature registered by the wet bulb thermometer depends 
upon the rate of evaporation, and the rate of evaporation depends 


| observing the different temperatures registered by the two ther- 


The effect | 


of the live steam heater is to make the whole heating surface into | 


evaporating surface. In this example one quarter of the heating 
surface would have its efficiency raised from 1 to 1}, and the 
relative quantity of heat transmitted from the whole surface 
would be 4 times 1}, or 6, instead of 5} without the heater, a gain 
of $4 on 54, or 9 per cent. 

I have pointed out that the only action of a live steam heater on 
the working condition of a boiler is to cause all the heat from the 
fuel to be delivered to evaporating water, whereas without the 
heater part of this heat is delivered to water only heating. As 
this is the only direct action of the heater, the economy made by 
it must be due to the increased efficiency of the heating surface 
when used for evaporation. 


This is quite a common case in practice. | 


But, even if the results of feed-water | 


heating did not lead to this conclusion, many experiments, care- | 


fully conducted with a view to discovering the rate of heat trans- | 
| moist, and evaporation keeps him comparatively cool. 


mission through plates, prove that the rate of transmission always 
increases rapidly when evaporation begins. 

So long ago as 1872 Mr. William Anderson read a 
the Institute of Civil Engineers, in which he gave the results of 
experiments made with steam-jacketed pans heating water. He 
found that the quantity of heat passed through the metal per 
square foot per degree per hour was 260 units when heating water, 


and that the number of units was 606 after the water began to | 


evaporate, showing a greatly accelerated passage of heat when 
evaporating two and a-third times as much as when only heating. 

In another experiment, while heating the water to the boiling 
point, the heat transmitted per square foot per degree per hour 
was 368 units, but after evaporation began the heat transmitted 
was 660 units. Here the passage of heat for evaporating water 
was 1.8 times as much as in heating without evaporation. 

Sir Frederick Bramwell, in discussing Mr. Anderson’s paper, 
gave particulars of similar experiments made by him with a 
jacketed copper pan. He experimented with steam successively 
of 5 lb., 10 1b., 15 1b., and 20 1b, pressure, raising the water in 
temperature from 58 to 212 deg., and evaporating it. In the first 
experiment, with 5 lb. steam pressure, he found that the average 
rate of transmission of heat per square foot per degree per hour 
was 162 units while the water was being heated up to 200 deg., 
whilst in heating from 200 to 212 the rate advanced to 327 units, 
and, when ebullition commenced, to 427 units. The results of his 





numerous experiments with different pressures all proved that the 


rate of transmission was more than doubled when ebullition com- | 


per before | 


mometers, the relative quantity of moistu e in the air can be cal- 
culated. This is usually ascertained from a table which has been 
prepared for the purpose. 

If water is evaporated rapidly without the addition of heat, its 
temperature is reduced to freezing point, and it becomesice. This 
is an old and well known experiment, but it illustrates the cooling 
power of evaporation so well that I wish to call your attention 
to it. 

The means employed to produce rapid evaporat‘on is to place 
the water in an open dish under the receiver of an air pump; the 
pump is set to work and a vacuum formed ; the water evaporates 
rapidly when relieved of the atmospheric pressure, and is soon 
converted into ice. To assist the pump in maintaining a vacunm 
some sulphuric acid or other absorbent of aqueous vapour is gene- 
rally used, but the only essential point for the success of the expe- 
riment is that the evaporation is rapid. Man cannot live if his 
temperature rises much over a hundred, but he can live in an 
atmosphere much hotter than a hundred, for his skin becomes 


Another example is the use of ammonia for refrigerating pur- 
poses. The liquid ammonia is passed over a coil, through which 
brine is circulating ; the ammonia evaporates on the coil, and thus 
absorbs the heat from the brine. The cooling effect is entirely due 


| to the evaporation, for if ammonical gas, at the same temperature 


| as the liquid ammonia, is passed over the coil no heat is absorbed— 


there is no cooling effect ; or, if the liquid ammonia is passed over 
the coil withcut evaporation, there is no cooling effect. ‘This makes 
it manifest that it is evaporation alone which produces the differ- 
ence of temperature on the two sides of the coil, which causes the 
heat to flow from the brine to the ammonia. 

In the refrigerator the liquid ammonia is supplied to the brine 
coil at 60 deg. or 70 deg., and as it cools the brine to 24 deg., or 
colder if wanted, the evaporation must cool the ammonia itself as 
well as the brine ; so, a liquid which is comparatively warm can, 
by evaporation, carry off heat from a body colder than itself. 
Nothing colder than the brine is introduced into the apparatus ; 
the transfer of heat is entirely due to the difference of tempera- 
ture caused by evaporation. 

It is plain that the evaporation of a liquid not only absorbs a 
large quantity of heat, but absorbs it so rapidly that it actually 
cools the surface on which the evapo:ation takes place consider- 
ably below the temperature of the liquid. In this way the water 
side of the heating surface in a boiler may, when evaporation is 
taking place, be cooled below the temperature of the water, and 





by thus making a greater difference of termperature than non- 
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rapidly than water whic 


tion always cools the surface upon which it takes place. 


If these four facts are examined, it will be seen that the first is 


a result of the second, and that the second is a result of the third 
and fourth. Thus, a live steam heater saves fuel because evapo- 


rating water absorbs heat more rapidly than non-evaporating 
water ; and the reason that evaporating water absorbs heat more 
rapidly than non-evaporating water is, that the rate of flow of 


heat through the plates depends upon the difference of the tem- 


perature on the two sides of the plate, and evaporation increases 


the difference by cooling the side upon which it takes place. 


Professor John Perry, D.Sc., F.R.S., Professor of Mechanics 


and Mathematics in the Royal College of Science, has been kind 
enough to send me the following criticism :— 
‘* Dear Sir,—I quite agree with what you say in your paper. 
You put the matter very clearly, ina way that any engineer can 
follow. 
‘**But I wish you had gone further and considered—Why is it 
that heating surface is more efficient when there is ebullition ? 
‘Tf you will refer to my book on ‘Steam’ (Macmillan and Co.), 
Chap. xxxiii, you will find an account of what Professor 0. 
Reynolds said in 1874. 
“*The more rapid the scrubbing of metal plate, by water on one 
side, by flame gases on the other, the more rapid is the flow of 
heat. There are simple experiments to illustrate this. Even a 
pot with-a stirrer for making cocoa shows that water stirred (care 
being taken that there is no air above its surface which might be 
carried ddwn by the stirring) heats very much more rapidly. 
‘*Ebullition produces more rapid convective scrubbing. Tshould 
say, too, that ebullition under low pressure induces more heat to 
come through the metal than ebullition at high pressure, because 
low-pressure steam is of greater volume, and produces more con- 
vective disturbance. 
“‘T have recommended artificial stirrers in boilers worked by 
little electromotors. 
**T again congratulate you on having written so clearly on a 
subject that is so little known.—Yours truly, 
“JOHN PERRY. 
“A. W. Hamilton, Esq.” 


In his valuable work on ‘‘Steam,” Professor Perry shows very 
plainly that the principal resistance to heat passing from the fire 
to the water does not occur in the metal of the plates but at the 
two surfaces, the total resistance being 1000 times that of the 
metal itself. Apparently a layer of gas adheres to one side and a 
layer of. water to the other side of the plate. Gases and water are 
notoriously bad conductors of heat : consequently these layers, of 
what I may call stagnant water and gases, offer an enormous 
resistance to the passage of heat. Anything that tends to reduce 
the thickness of the stagnant layer or to remove it will increase 
the efficiency of the heating surface. Evaporation on the heating 
surface produces ebullition, and ebullition produces convective 
currents, which currents will, by their scrubbing action, tend to 
reduce the thickness of the stagnant layer of water adhering to 
the plate. But this is not the only result of evaporation. When 
evaporation occurs, portions of the stagnant layer of water are 
converted into steam, and are thus entirely removed from the 
heating surface. Evaporation thus has a double effect on the 
stagnant layer—it entirely removes such part of it as is converted 
into steam, and it creates convective currents, the scrubbing action 
of which reduces its thickness. These effects both tend to increase 
the efficiency of the heating surface. The production of cold by 
means of evaporation has never been very clearly explained, 
although the fact has been established for a long time. I have 
considered it sufficient for my purpose in this paper that the fact 
is established ; the explanation would require another paper fully 
as long as the above. I greatly regret that, owing to no short- 
hand notes having been taken, I am unable to give the valuable 
and interesting discussion that followed. I wish to take this 
opportunity of thanking the members who were present for the 
exceedingly kind way in which they received my paper. 








THE QUEBEC BriIpDGE.—It is reported that the German and 
American tenders for the superstructure of the Quebec Bridge 
have been rejected, and that the choice now rests between the 
British Empire Company, which made the lowest tender, and the 
St. Lawrence Bridge Company. Two more engineers have been 
added to the board entrusted with the selection. 


THE total number of les reported to the Bureau of 
the Census as purchased during the calendar year 1909, by the 
telegraph and telephone companies, steam and electric railways, 
and electric light and power companies of the United States was 
3,739,000 There were purchased in 1909 by the same class of 


evaporating water would make, the flow of heat is increased. 

To conclude, I will sum up the facts :—First, live steam heaters 
do save fuel, and economisers show a greater saving than has been 
accounted for; secondly, evaporating water absorbs heat more 
is being only heated ; thirdly, the rate 
at which heat passes through a plate depends upon the difference 
of temperature on the two sides of the plate ; fourthly, evapora- 


THE FIRST GAS-DRIVEN CARGO VESSEL. 





driven cargo vessel. 


engineer. 


over 300 tons deadweight on a draught of 10ft. 


be placed aft. 


tion, of Stockton-on-Tees. 


will stand forward of the producers, and are about 13ft. high, 
the upper portion being the wet cooler and the lower portion 
the dry scrubber. Both producers and scrubbers are enclosed 
in a gas-tight compartment separated from the engine-room, 
and furnished with two 12in. ventilators. 
The power of the gas engine will be transmitted to the 
propeller shaft by means of a ‘‘ Fittinger’’ transformer, 
which, as an intermediary between the gas engine and the 
propeller shaft, reduces the revolutions of the latter to any 
desired number, within certain limits, while the gas engine 
is working at full speed. It can also stop or reverse while 
the gas engine is running at full speed ahead. Its action is 
practically instantaneous. The loss of power entailed by 
its use varies from 3 per cent. to 20 per cent., according to 
size, and to the gear or ratios of the number of revolutions of 
the prime mover to the number of those of the propeller 
shaft. A favourable ratio is from 300 revolutions of the 
prime mover to about 100 revolutions of the propeller shaft, 
and this, in general practice, permits a high-speed gas 
engine of light weight and low first cost to be used 
with a propeller of high efficiency. The ‘‘ Fottinger ’’ trans- 
former is, in effect, a hydraulic clutch, and consists of a 
centrifugal pump delivering water into a turbine. There 
are two turbines, one driving ahead, the other astern. 
The water is conveyed to. them through a reversing 
valve actuated by a hand lever, and when this lever is in 
its middle position the gas engine continues to revolve with- 
out driving the propeller. The engine always runs in the 
same direction whether the propeller is going ahead or 
astern. In Holzapfel I. the transformer is geared from 450 
revolutions of the gas engine to 120 revolutions per minute 
of the propeller. The transformer, together with the thrust 
block, is coupled direct to the engine, and the two occupy a 
total length of about 20ft. 
The vessel has a donkey boiler, 5ft. diameter and 8ft. 6in. 
high, and two steam winches, each of 2 tons capacity. The 
donkey boiler and its coal bunker are placed on the starboard 
side, and they together about counterbalance the weight of the 
gas plant. The bunker supplying the gas producer is in the 
poop, and will contain about 12 tons. It will feed 
into the hoppers of the two producers, and very little 
trimming will be required. It is expected that the consump- 
tion of anthracite coal will be from 25 cwt. to 30cwt. daily, 
as against 34 tons of steam coal for compound engines of 
equal power, such as are generally used for vessels of this 
size. An air compressor and air cylinders will be fitted for 
starting the gas engines. When the vessel is about to get 
under way, the engines will be set going and the lever regu- 
lating the transformer will stand at ‘‘stop.’’ During the slow 
speeds and stoppages the engines will remain in motion, the 
transformer giving the power to the propeller shaft only when 
required. The blowing on of the gas producers while they 
are being lighted up will be effected by an arrangement of 
air injectors supplied from the compressed air cylinders. 
Holzapfel I. being only a small vessel and intended for 
short voyages—chiefly for carrying coals from South Wales 
ports—will not be fitted with an evaporator for supplying 
fresh water to the vaporisers of the producers, but the fresh 
water necessary for this purpose will be carried in the after 


ARRANGEMENTS have been made for the launching, on 
Thursday next, February 16th, from the shipbuilding yard 
of J. T. Eltringham and Co., of South Shields, of the 
ship Holzapfel I., which, upon completion in the course of 
the next three months, will rank as the first sea-going gas- 
Holzapfel I. is being built for the 
Holzapfel Marine Power Syndicate, Limited, of London, 
under the superintendence of Mr. H. A. B. Cole, consulting 
She is 120ft. long between perpendiculars, 22ft. 
beam. by 11ft. 6in. moulded, and is intended to carry a little 


A set of high-speed six-cylinder vertical gas engines, manu- 
factured by E. 8. Hindley and Sons, of Bourton, Dorset, will 
They will have double ignition, and give 
180 brake horse-power at 450 revolutions per minute. The 
gas plant is in duplicate, each division being of 100 horse- 
power, and it is being constructed by the Power-Gas Corpora- 
The producers are square in 
section and will stand side by side on the port side of the 
vessel, with their faces to the engine-room. The scrubbers 


upon. It was estimated that 100 tons of oil would take the 
vessel as far as 300 tons of coal, as the space necessary for 
fuel would only be about one-fourth of that at present re. 
quired for coal. It was very probable, Mr. Ferguson saiq 
that within the next two years they would see large vessel; 
traversing the Atlantic having neither funnels nor boilers. 
That those vessels would be bprwed with passengers there 
could be no doubt, owing to the absence of smoke, soot, anq 
dirt caused by coaling, coal-bunkers, ashes, and firemen. 

We understand that in this venture Messrs. Barclay, Curle 
and Co,, are associated with the well-known Danish firm of 
Burmeister and Wain, of Copenhagen, which has constructed 
some of the largest Diesel engines in use on the Continent, 

es 





SUPERHEATER FOR STIRLING BOILER. 


IN the description in our last issue of the superheater 
supplied to the Sheffield Corporation Electric Supply Depart- 
ment, and claimed to be the largest superheater ever yet 
constructed, we inadvertently attributed its design and 
erection to Ferguson’s Superheaters, Limited. It was, in 
fact, designed, constructed, and erected by James Gordon 
and Co., of 81 and 83, Knightrider-street, as were also the 
superheaters supplied to the seven Stirling boilers at the new 
General Post-office Central Station. 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, ANP 
OTHER DISTRICTS. 
(From our own Correspondent. ) 

Steel Trade Active. 

CONSIDERABLE activity is noticeable in the steel trace. 
The new orders lately received are being executed regularly, and 
further inquiries are coming to hand. Quotations are well main 
tained at:—Girder plates, £7 2s. tid. to £7 5s.; joists, £6 1us.; 
and angles, £6 12s. 6d. to £6 15s. The demand is improving for 
general structural material, and also for railway requirements, 
Some good contracts are under execution for the railway carriage 
and wagon companies. Semi-finished descriptions of steel are 
being turned out in large quantities, and additional inquiries are 
being received. Siemens sheet bars are quoted £6 2s. 6d., and 
Bessemer £5. 


Pig Iron. 

Pig iron is bardly so strong in price as a week ago, but, 
as makers have plenty of work in hand, they are not much 
troubled about that circumstance. There is a fair inquiry for 
Staffordshire common forge iron at 50s. to 52s. 6d., and also for 
part-mine at 52s. te 53s. A good output is being made of best al! 
mine forge at 85s., and of foundry at 90s, Cold-blast is quoted 
115s., with a rather quiet trade. ost of the Midland blast fur 
naces are making large outputs, which are going into immediate 
consumption, and the district is comparatively free from stocks, 
Northampton pig iron is quoted 50s, to 51s. 6d., and Derbyshire 
52s. 6d. to 53s, 6d. 


Galvanised and other Sheets. 


There is a somewhat irregular demand for galvanised 
corrugated sheets, which are still quoted £11 to £11 2s. 6d, for 
24 wg. delivered Liverpool. Spelter is quoted £23 7s. 6d. to 
£23 10s. There is a weak inquiry for plain sheets, singles being 
quoted £7 7s. 6d. to £7 10s.; doubles, £7 12s. 6d. to £7 15s.; and 
trebles, £8 2s. 6d. Orders are reaching the Midlands for finished 
black plates, to be used in the United States and Canada by stove 
making firms, The tin-plate trade continues very busy, and 
excellent reports are also received from South Wales as to the 
activity there. Some of the Welsh makers are understood to be 
full up with work sufficient to last them till September. 


Gas Strip, &c. 

Gas strip is in fair inquiry, and is still quoted £6 15s. to 
£6 17s. 6d, A moderate output is being made of slit nail rods at 
£7 5s., and of rivet iron at £6 15s.to £7. Nut and bolt bars are 
quoted about £6 2s, 6d., and Belgian common bars are offered at 
£5 13s., delivered Staffordshire. Merchant bars are quoted £6 5s. 
to £6 7s. 6d , with a steady demand. The marked bar firms are 
well engaged, and are able without difficulty to maintain their 
quotations at £8, 


The Engineering Trades. 
Most of the engineering firms are well engaged, and like!) 







users 3,509,000 cross arms, 6,168,000 brackets, and 18,463,000 
insulator pins. 
INSTITUTE OF CHEMISTRY: JANUARY EXAMINATIONS, 1911.—Of 
9 candidates who presented themselves for the Intermediate 
Examination, 6 : J. Crawford, J. C. Earl, H. J. Evans, 
W. R. Pratt, D. C. Scott, and G. E. Slim. Of 26 candidates who 
presented themselves for the Final Examination, 18 passed. 
Branch of Mineral Chemistry: W. C. Davis, W. H. H. Norris, 
B.A. (Cantab.), B.Sc., (Lond.), and R. W. Pope; in the Branch of 
Physical Chemistry: WR G. Atkins, B.A. (Dub.), and Bucchok 
shen, B.Sc. (Birm.); in the Branch of Organic Chemistry, W. Caw, 
J.C. Duff, BSc. (Manc.), A. Greeves, A.R.C.S, (Lond.), B.Sc. 
(Lond.), W. H. Nodder, B.Sc., (Lond.), T. A. Smith, and T, A. 
Wallace, B.A. (Dub.); inthe Branch of the Chemistry of Food and 
Drugs and of Water: W. H. Dickinson, M.B.Ch.B. (Edin.), Capt. 
I.M.S., H. D. Elkington, R H. Ellis, A. D. Heywood, and E. H. 
Shepherd, B.Sc. (Lond ); in the Branch of Biological Chemistry : 
J. Crabtree, B.Sc. (Manc.) Captain Dickinson was examined for 
the Fellowship. One Fellow, R. W. Clarke, also obtained the 
Certificate in the Chemistry of Food and Drugs and of Water. 


GLASGOW AND HIGH-PRESSURE GAS STREET LIGHTING.—The 
Smoke Abatement Exhibition, held in Glasgow in the autumn of 
last year, ipa of considerable value to the citizens in demon- 
strating what could be done with gas as a heating fuel ; while, as 
regards lighting, the results obtained from the illuminative 
qualities of high-pressure gas were such as to decide the Glasgow 
Corporation Gas Department to have a permanent high-pressure 
system installed at its fine showrooms in Sauchiehall-street. This 
installation has now been carried out, and althongh the present 
arrangement as to the number and position of lamps may be 
improved so as to spread the lighting effect over a greater area, 
the illumination from the lamps in their present position is very 
brilliant. Four large lanterns are placed outside the building, the 
total light’ng efficiency of which is rated at 12,000 candles, the 
engine power and gas consumption involved being of compara- 
tively small cost. The system, in respect of apparatus—com- 
pressor, valves, chambers, and piping—is similar to that already 
largely installed in various cities and public works by Keith, 
Blackman and Co, Limited, London. Many of the streets in 
Berlin and practically the whole of Westminster district, London, 
are lighted on the high-pressure system. It is pointed out in 
Glasgow that in Westminster the cost of high-pressure gas light- 
ing fora five year contract is to total £14,450; while, according 
to the Works Committee of the London City Council, the corre- 
sponding cost for electricity was £24,900. It is believed that at 


an early date several areas in Glasgow will be lighted on the high- 


peak tank, and the steam winches will exhaust into this 
tank to augment the supply. The hull, engines, and gas 
plant will have the highest class at Lloyd’s Register, and 74 
knots will represent the vessel’s average speed. 








AN OCEAN-GOING OIL-ENGINE SHIP. 


CONSIDERABLE interest has been awakened in engineer- 
ing and shipbuilding circles on the Clyde through the inti- 
mation made by Mr. Russell Ferguson, managing director of 
Barclay, Curle and Co., engineers and _ shipbuilders, 
Whiteinch and Finnieston, that his firm were laying down 
a vessel of about 5000 tons for foreign owners, the propulsive 
machinery of which would consist of oil engines of the Diesel 
type driving twin screws and designed to give the vessel a 
speed of 12 knots. This intimation was made on the 
occasion of a complimentary dinner given on the 3rd inst. in 
honour of Mr. Jas. Gilchrist, chairman of the firm, in cele- 
bration of the jubilee of his connection with the company ; 
and although the keel of the vessel is not yet laid, the con- 
struction of the engines has actually been commenced in the 





to be so for some time to come. This applies to the motor car 
makers, hydraulic engineers, and gas and oil engine firms in 
rticular. Satisfaction is expressed at the improvement in value 
in the January exports of engines and machinery, as compared 
with a year ago, from £2,100,753 to £2,486, 083. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Pig Iron Dull. 

THERE were again few features of interest to note in this 
market, and whilst the attendance on the Iron Exchange was 
about as usual, buyers showed little disposition to operate. 
English brands were easier, and Middlesbrough and Scotch brands 
a shade lower. Finished iron unchanged ; steel firm ; billets, both 
English and foreign, dearer ; copper mange f steady ; sheet lead 
unchanged ; tin ingots showed a reduction of 20s. per ton. 


Quotations, 

Pig iron: Lincolnshire No, 3 foundry, 54s.; Stafford- 
shire, 54s. to 54s, 6d.; Northam —— ook ~ a. 
brough open brands, prompt, .; January- Marc! s. 6d. 
Resch : avant, 62s. 3d: Glei rarnock, 60s, 6d. (official, 
62s.) ; Eglinton, 60s. to 60s. 6d., delivered Manchester. West 





company’s engine works at Finnieston. This new vessel, 
the first on the Clyde to be fitted with internal combustion 
engines of any size, is for foreign owners, and she is to be 
about 5000 tons gross and 7000 tons deadweight capacity, 
while accommodation is also to be provided for a limited 
number of passengers. In addition to the main propelling 
engines, there will be another smaller engine of the same 
type for providing power to generate electricity for driving 
the winches, windlass, and steering gear, as well as for 
lighting the vessel. The advantage of the Diesel engine, Mr. 
Ferguson said, was that it could be worked with the cheapest 
kind of oil, which could be bought at present for from 34s. 
to 40s. per ton. There was no magneto or spark required to 
ignite the charge, this being done by compression, while the 
engines could be started in five minutes, as compared with 
fifteen hours required to raise steam with boilers. There 
were no boilers, no funnels, and no coal bunkers, the oil 


Coast hematite, 67s. 6d. to 68s.; East Coast ditto, 66s, to 
67s. 6d. and 68s. 6d., both f.o.t. according to delivery. 
Delivered Heysham: Gartsherrie, 60s. 3d.; Glengarnock, 58s. 6d. 
(official, 59s.); Eglinton, 58s. to 58s. 6d. Delivered Preston: 
Gartsherrie, 61s. 3d.; Glengarnock, 59s. 6d. (official, 61s.); Eglinton, 
59s, to 59s, 6d. Finished iron: Bars, £6 15s.; hoops, #7 7s. 6d 

sheets, £8 to £8 2s. 6d. Steel: Bars, £7; Lancashire hoops, 
£7 7s. 6d.; Staffordshire ditto, £7 7s. 6d.; sheets, £8 to £8 5s.; 
boiler plates, £7 17s. 6d.; plates for tank, girder, and bridge 
work, £7 5s.; English billets, £5 to £5 10s.; foreign ditto, 
£4 15s. to £4 17s. 6d.; cold drawn steel, £9 10s, to £9 15s. 
Copper: Sheets, £70 ; tough ingot, £59 to £59 10s. ; best selected, 
£59 to £59 10s. per ton. Copper tubes, 8}d.; brass tubes, 68d. ; 
condenser, 78d.; rolled brass, 6}d.; brass wire, 64d.; brass turn- 
inz rods, 64d.; yellow metal, 6d. to 64d. per lb. Sheet lead, 
£16 5s. to £16 10s. per ton. English tin ingots, £189 per ton. 


The Lancashire Coal Trade. 
The annual ting of the 3s of the Manchester 


h. 











pressure system. 





being carried in specially constructed tanks and easily drawn 





Coal Exchange was largely attended, and the election of Mr. 
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peter Wood, of Lord Vernon’s Collieries, Poynton, Stockport, was 
He voiced the general] opinion of the trade 


a very popular one. 
when he said that the year 1911 had 4 ore — much better 
than 1910. This was confirmed by the better feeling prevailing 


during the afternoon, when a fair amount of business in all depart- 
ments was put through. 


Electric Drive in a Weaving Shed. 

A new weaving shed is being built at Darcy Lever, which 
is to be electrically driven throughout. Each loom is to have its 
own electric motor. Three-phase current, with a periodicity of 
50 eycles, and a pressure of 200 volts, will be derived from the 
mains of the Lancashire Electric Power ee The power 
company will provide a sub-station for trans’ orming the high- 
tension current down to the pressure above mentioned. It is 
claimed that this will be the first weaving shed of importance to 
adopt the individual electric drive. With regard to the advantages 
of the system electrical engineers assert that a considerable 
increase in output accompanies a better quality of cloth, while there 
is an absence of overhead shafting and belting. 


Electricity v. Gas for Street Lighting. 

At the last meeting of the Manchester City Council the 
Gas Committee made a renewed appeal to be permitted to experi- 
ment with ge gas lighting in Mosley-street and St. 
Peter’s-square. similar proposal was made a few weeks ago, 
but was referred back. The proposal met with opposition, but 
was finally adopted on condition that the Electricity Committee 
shonld have the lighting of Portland-street, one of Manchester's 
most important business thoroughfares, with a view to comparing 
the final results, 


Manchester Ship Canal. 

Efforts are being made by the Manchester Ship Canal 
Company to expedite the coaling of the fruit steamers belonging 
to the firm of Elders and Fyffes, by the provision of cranes for this 
purpose at Mode Wheel instead of at Partington, as hitherto. The 
change, if permanent, will effect a considerable saving in the time 
that the vessels are in port. At Eastham the canal company has 
provided an electrically operated sheerleg for the purpose of 
lifting the top ring off the funnels of large steamers when necessary, 
to enable them to pass under the fixed bridges and for replacing 
the rings when the steamers are leaving the canal. It is worthy 
of note that the port of Manchester now stands fourth in the 
United Kingdom for the importation of foreign wheat. During 
tne past year the total import of wheat was 1,792,700 quarters, out 
of the total for the United Kingdom of 24,551,900 quarters. 


The Garratt Locomotive. 

I recently had an opportunity of inspecting a locomotive 
of the Garratt type which Beyer, Peacock and Co. have 
constructed for the Darjeeling-Himalayan Railway, a line with a 
2ft. gauge, gradients as severe as 1 in 28, and extremely sharp 
curves, To test the engine the builders have laid down in their 
yard a temporary line which includes two reverse curves of 60ft. 
radius with a length of tangent between them of 20ft. only. Of 
this 20ft. tangent only a length of 6ft. is level, as at 7ft. from each 
end the angle commences, which raises the tangent to the super- 
elevation of 24in. on the outer rail. The engine weighs 28 tons 
complete, and the whole of the adhesive weight is carried by 
the coupled wheels of the two bogies, the wheel base in each pair being 
4ft. 8in. The engine has four outside cylinders llin. diameter by 
\4in. stroke, and the working pressure is 160ib. per square inch. 
‘The makers, it may be mentioned, have recently received an order 
for six Garratt engines for the Western Australian Government 
tailways. These are of 3ft. 6in. gauge, and will weigh in working 
order 70 tons each. Considering that the first Garratt locomotives 
built were only delivered a little over a year ago to the Tasmanian 
Government Railways, the new type of engine may be said to have 
met with a speedier appreciation than is usual with innovations in 
locomotive practice. 


The Mersey Docks and Harbour Board. 

At the meeting of the above board held last week, Mr. 
H. R. Robertson was elected the chairman to succeed Mr. Robert 
Gladstone, who has retired from the position and from the board. 
Mr. Robertson is the senior member, and joined the board in 1883. 
It is in connection with the financial affairs of the board that he 
has been chiefly identified. He is chairman of the finance 
committee. 


Engineering Trades. 

Generally speaking, there is no great improvement in the 
engineering trades in the Manchester district, although there are 
some firms which are well off for orders, These comprise the makers 
of electric motors and dynamos, gas-engine builders, and a few 
machine tool builders. Textile machinists are only moderately 
employed, chiefly on foreign orders, Steam engine and boiler- 
makers are slack and the prices are unremunerative. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 

Business in the hematite pig iron trade is steady, and the 
whole position of the trade is satisfactory. The demand for iron 
is good all round, and the make of this district is called up by con- 
consumers, and it is expected that additional furnaces will be put 
into blast in the near future. This would have probably happened 
a while back, but owing to the shortness in the pres, Sa of ore, 
both native and foreign makers were handicapped. Good orders 
are held, and makers are well sold forward, Prices are unchanged, 
and are firm, with makers quoting 68s. 6d. per ton net f.o.b. for 
mixed numbers of Bessemer iron. The trade in special sorts is an 
increasing one, and those makers who eater for it are busy. The 
rate at present runs from 70s. to 75s. per ton, according to quality. 
In warrants there has been little business done during the past 
week. Sellers are quoting 66s. 6d. per ton net cash. At three 
months the quotations run about 1s, more. The stores of warrant 
iron represent in the aggregate 37,967 tons 


Iron Ore. 


For iron ore there is a good call. Thisis not only on local 
account, but smelters in various parts of the country, and parti- 
cularly in Scotland, have large requirements, and at the mines in 
North Lancashire and in Cumberland there is a brisk state of 
affairs, Prices are naturally tirm. and good average sorts are at 
12s. 6d. to 16s. 6d., and the best Hodbarrow ores are up to 22s. per 
ton net at mines. The demand for Spanish ore is brisk. Last 
week there arrived in Barrow 8500 tons. The present price is 14s. 
to 22s, per ton delivered. 


Steel. 


So far as Barrow is concerned, the most unsatisfactory 
part of the steel trade is that dealing with shipbuilding material. 
The only works on the North-West Coast where plates can be 
rolled is at Barrow, but unfortunately makers have not been in a 
position for some time to compete, and orders have not come to 

arrow even to fill local requirements. Messrs. Vickers are obtain- 
ing their plates, &c., from Scotch and Welsh makers. The rail 
departments at Barrow and also in West Cumberland are busily em- 
ployed, and good orders are held. Heavy sections are at £5 10s. 
to £5 12s. 6d. per ton. Hoops area fair trade at £7 10s., and 
billets have been rolled lately at Barrow. The works of the 


British Griffin Chilled Iron and Steel Company at Barrow are 
busily employed on wheels for various places, 





Shipbuilding and Engineering. 

There are no new features to note in these trades On 
every hand there is marked activity. Vickers, Sons and Maxim, 
Limited, will launch from their naval construction yard, on 
Tuesday next, the British cruiser Dartmouth. 


Fuel. 
There is a good steady demand for coal. Good steam 
coal is at 12s, 6d. to 16s. 6d. per ton delivered, and East Coast 
coke is quoted at 22s. per ton delivered. 








THE SHEFFIELD DISTRICT: 


(From our own Correspondent.) 


General Conditions. 

CONTINUED activity is reported in the local steel trades, 
all the large works being well supplied with orders. However, 
there is still a complaint that orders from the genera] engineering 
trades are mostly for small quantities. But it is generally con- 
sidered satisfactory that engineers should be buying more largely 
of such requisites as files and high-speed steel. It is thought 
locally that the engineering trades of the country are rapidly 
improving, particularly those associated with the building of rail- 
way stock and machinery for marine purposes. Local manufac- 
turers of engineers’ requisites are very hopeful of the home market 
this year, and they also report that despite a temporary set back 
to trade with the United States, the shipping business is on a large 
scale. But the chief stimulus to Sheffield industries at the 
moment remains the Government’s naval programme and the 
activity at the various shipyards, 


The Coal Trade. 

There is no great change to note in the condition of the 
coal trade. Prices are well maintained in all branches. Most 
activity is observed in the industrial demand for steam coal. 
Manufacturers are coming into the market for forward supplies, 
and a good many contracts have been fixed up on the basis of the 
rates mentidned in our list. Although the tonnage going for shi 
ment is good, the quantities vary somewhat from week to weak, 
chiefly consequent on the supply of vessels at the ports, and at odd 
times some ‘‘spot” lots are offered as an indirect result of the 
extra supply of coal available on the market. But prices generally 
are unchanged at 8s. 6d, to 8s. 9d. per ton at the pits. 


Gas Coal. 

A fair amount of spot business has been done recently in 
gas coal, both for inland consumption and for shipment. A normal 
tonnage is leaving the pits, but the usual slackening in demand is 
beginning to be noticeable. 


Slacks and Coke. 

Collieries report that there is little or no relief to the 
scarcity of slacks of all descriptions. Many of them are in 
arrears with contract supplies, and fresh orders cannot be enter- 
tained. Coking smalls are actively sought after, especially best 
washed sorts, which have lately been bought very largely for 
shipment. Prices are very firm, several qualities having been 
further advanced, and at the moment current prices are well 
above those at which contracts were fixed up last autumn. 
Nominally, pit prices are as follows :—Best washed smalls, 5s, 9d. 
to 6s. 9d.; best hard slacks, 5s. 9d. to 6s. 3d.; seconds, 4s, to 
4s, 9d. Coke is a hardening market at 12s. 9d. to 13s, 3d. for 
best washed sorts, and 12s. to 12s. 6d. for unwashed sorts, 


House Coal. 

No further change of importance has occurred in the 
house coal trade, prices being firmly maintained and the market, 
if anything, steadier through the colder weather. Collieries are 
working wel!, but traffic is somewhat upset by fogs, and empty 
wagons are none too plentiful. London merchants are taking 
better supplies. Pit prices:—13s, to 13s. 6d. for superior sorts, 
and 11s. d. to 12s, 6d. for ordinary qualities. 


Pig Iron. 

Inactivity still characterises pig iron, and there is a some- 
what dull tone, which is thought to be more a reflection of the 
conditions in the Cleveland district than of any set-back in this 
particular centre. Makers’ prices are firm at the old rates, and 
they are not pressing sales, their output having been well sold 
forward towards the end of last year. Current quotations :—Lin- 
colnshire, No. 3 foundry, 52s.; No. 4 forge, mottled and white, 
51s.; basic, 53s. 6d.; Derbyshire, No. 3 foundry, 52s. to 52s, 6d.; 
ditto, forge, 48s. 6d. to 49s. 6d., all per ton net, delivered 
Sheffield or Rotherham. East Coast mixed numbers are at 
71s. 6d. to 72s, net for prompt business, and 2s. more for forward. 


Bar Iron. 
At the usual monthly meeting of the South Yorkshire Bar 
Iron Association on Monday no change was made in prices, Bar 
iron remains at £6 15s. It was reported that while specifications 
were more numerous, the general conditions of trading were not 
greatly improved, although the outlook might be considered a 
little more promising. 


The Steel Trades. 

No further change of note has occurred in the heavy 
trades, which remain unchanged from the condition reported 
previously. The reports from the lighter trades are satisfactory. 
A good business is being done in agricultural implements and tools 
for overseas markets, Russia being a particularly good market. 
The Board of Trade returns for January are considered satisfac- 
tory. They show a continued gain in exports of cutlery and 
electro-plate goods. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 


WHILE in the iron and steel industries generally an 
improvement in trade is in progress, that, unfortunately, cannot 
be reported of the Cleveland pig iron branch, for business is slow, 
shipments poor, stocks increase, and prices are weak. Almost 
every day some increase in Connal’s stuck «f Cleveland pig iron 
has to be noted, and the total stock held in these public stores had 
got up on Wednesday to 555,439 tons, of which no less than 
501,088 tons were of No. 3 quali:y. Over 4000 tons were added in 
the first week of the current month. That could not but have a 
bad effect upon the prices, and it has made some of the weaker 
holders of Cleveland warrants rather afraid, and imbued them 
with a desire to clear out. This has led to the price of warrants 
falling as low as 48s. 104d. cash buyers, which was the poorest 
price reported since the middle of September, and it was only 3d. 
per ton above the minimum quotation of last year. Certainly no 
one when the year opened expected to see such a low figure as 
that. It represented a fall of Is. 1d. from the rate that ruled 
when the year opened, and was Is. 3d. below the highest price of 
this year. On Wednesday there was a slight recovery, but it 
must be acknowledged that the whole situation in the Cleveland 
pig iron trade is disappointing, due, in a great measure no doubt, 
to the fact that makers continue the over-production, which puts 
them more into the hands of the speculators, whose lead they are 
obliged to follow in the matter of the regulation of prices. 
They cannot ask more than a few pence per ton above the rates 





that rule for warrants, otherwise consumers would pass them by 
and purchase warrants. If they would follow the example of the 
makers of hematite iron and keep the output down to the level of 
the demand, so that nostock accumulated, they would be in a much 
better position than they are at present. They say their own 
stocks are being reduced, but as no statistics are published the 
public have no evidence of it, and do not krow of it, whereas they 
are quite aware of the enormous increase in Connal’s stores, and 
they take their cue from that. The result is that consumers will 
not buy Cleveland iron for forward delivery, and not much 
needs to be bought for prompt. They believe that the outcome of 
this continued over-production will lower prices, and so they 
hold off to take advantage of them. No, 3 Cleveland G.M.B. pig 
iron has been sold this week at as low a figure as 49s. per ton for 
prompt delivery, but Wednesday’s price was 49s. 3d. The weak- 
ness is not so apparent in the prices of other qualities of Cleveland 
iron, as they are somewhat scarce ; they are relatively dearer than 
No, 3. Thus No, 1 is realising 52s, 9d. to 53s, 3d.; No. 4 foundry, 
48s, 6d.; No. 4 forge, 48s. 3d.; and mottled and white, 47s. od.” 
all for early delivery. 


Hematite Pig Iron. 

The condition and prospects of the East Coast hematite 
pig iron trade are a good deal more favourable than those of the 
ordinary Cleveland iron trade, and a busy year for them is practi- 
cally assured, with improved prices, for supply is not in excess of 
requirements ; there is very little stock in makers’ hands, and 
none in the public stores, so that producers are not at the mercy 
of the speculators, and can take their legitimate share in regulat- 
ing the prices uf the iron which they have to dispose of. They 
have good orders now on their books, and find consumers anxious 
to purchase for delivery over the greater part of this year. The 
great activity which has appeared in the shipbuilding industry 
assures the makers of hematite iron of continued improvement this 
year, and they should profit to the full by it when they have not 
to compete with warrants, All the producers of East Coast hema- 
tite iron are against having their iron in the public warrant stores, 
and they neither lodge any there themselves nor do they allow the 
buyers to put it in, for they sell the iron on the express under- 
standing that it is not to go into Connal’s, They found, during the 
few years that East Coast hematiteiron was lodged in the public stores, 
that such a store was against their interests, and it is now several 
years since there was any stock of hematite in Connal’s, and prices 
have been much steadier of late years than those of Cleveland iron. 
Mixed numbers of East Coast hematite pig iron are firm this week 
at 65s. 6d. per ton for current mst delivery, and 66s. for 
March. Several considerable sales of hematite for execut’on in 
the second half of the year have Leen arranged at 67s. 6d. per ton 
f.o.b., and more than that is now expected to be realised. 


Ironmaking Materials. 

Importations of foreign iron ores into the Tees are extra- 
ordinarily heavy this week ; the wharves of the ironmasters are 
quite blocked up with ore-laden steamers discharging. Consumers 
in this district have good stocks of ore at present, and are well 
contracted for delivery ahead, so that they are indifferent about 
buying ahead, especially at the prices which merchants are quoting. 
The latter are as!)-ing 22s. 6d. per ton for good Rubio ore delivered 
at the wharves in this district, but that does not seem to have been 
paid lately, and, in the absence of business, may be considered a 
nominal figure. Furnace coke is kept at 16s. per ton delivered 
at the Middlesbrough works, but it 1s difficult to get it, especially 
as there is a good deal offering, and stocks at the collieries are 
rather large. 


Manufactured Iron and Steel. 

Most works are well occupied, and the inquiries, as well 
as the orders booked, indicate that this state of affairs will 
continue, especially in those branches which supply materials 
to the shipyards. In all branches there is more doing than has 
been the case for at least four years, but producers have not seen 
their way lately to advance prices, though most people are look- 
ing for higher rates being charged. Steel ship plates are quoted 
at £6 15s., iron ship plates at £6 12s. 6d., steel ship angles at 
£6 7s. 6d., iron ship angles at £7, —— iron and steel at 
£5 15s., and iron ship rivets at £7 7s. 6d. per ton, all less 24 per 
cent. The demand is least satisfactory for iron plates ; only one 
works in this district now makes them, and operations are sus- 
pended this week for lack of specifications, whereas the manufac- 
turers of steel plates can hardly satisfy the demands made upon 
them. Steel bars are at £6 5s.; iron bars (common), £7 ; steel 
hoops (ordinary), £6 12s. 6d.; steel strip (ordinary), £6 10s.; steel 
sheets, £7 7s. 6d.; and steel joists, £6 5s., all less 25 per cent. 
f.o.t. Galvanised and corrugated steel sheets are firm at £11 5s. 
per ton for 24 gauge f.o.b., less 4 per cent. Heavy steel rails can 
generally be bought at £5 15s. net f o.b., and both for galvanised 
sheets and steel rails the demand is very fair. Ironfounders are 
more actively employed than for a long time, more especially the 
pipe founders. The producers of cast iron chairs are doing better 
than for a long time, but the improvement in the chair trade is 
not so great as that reported in the rail-making industry. 


Shipbuilding and Engineering. 

Probably operations were never busier at our shipyards 
than they are at present, and there would be even a larger output 
than is the case if there were a larger supply of labour. Builders 
could do with a good many more men if they could be got. The 
Sunderland Labour Exchange one day last week reported that on 
that day it had received applications from employers in various 
parts of the country to supply 600 shipyard workers, There is great 
pressure at the yards to complete work which would have been 
executed weeks ago if it had not been for the recent lock-out. At 
the annual meeting of the Sunderland Chamber of Commerce Sir 
Theodore Doxford, one of the leading shipbuilde+s, stated that 
builders on the Wear had orders to keep their yards employed 
for the whole of this year, and Mr. R. H. Bartram, another builder, 
said that prices were still bad, notwithstanding the increasing 
cost of material and the advance of wages. Further develop- 
ments in the shipbuilding industry of the Wear may be 
expected. The reports given by Sir Theodore Doxford 
and Mr. Bartram about Sunderland -fairly express the 
situation in other shipbuilding centres on the North-Kast Coast. 
The engineering industry is busy, and employers are on the look 
out for additional men. The members of the Enginemen and 
Cranemen’s Society employed in the shipbuilding yards on Tees- 
side and at the Hartlepools, in response to their application for an 
advance of wages, have been offered 1s. a week for those rated at 
25s., and 6d. to those rated at 24s., but under 25s., the advance to 
take place on the pay day on or about February 15th. The men’s 
societies are considering the offer, and will give their reply on 
Saturday. 


Cleveland Ironmasters’ Association. 

Mr. George Ainsworth, of the Consett Ironworks, has 
been elected president of the Cleveland Ironmasters’ Association 
for this year, and Mr. Walter Johnson, of the Clarence Ironworks, 
Middlesbrough, vice-president. 


Labour Trouble on North-Eastern Railway. 
Another labour trouble occurred last week on the North 
Eastern Railway, which threatened to have as great an interfer- 
ence with the traffic as that of last July. It appears that six fish 
porters at Hull sent in their notices, because they said they had 
been called upon for some time not only to act as porters but also 
as checkers, and that they were getting only 24s. per week for 
work for which 25s. was paid. They had refused to do checkers’ 
work in these circumstances. The six men accordingly left work, 
and their case was taken up by the other railway servants in the 
Hull district, with the result that on Saturday nearly all traffic 
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was stopped, and meetings were held in other parts of the com- 
pars system in support of those who had c work. After a 
lay 's stoppage at Hull an arrangement was come to by which the 
six fish porters were allowed to resume work, and their case is to 
be submitted to the Conciliation Board which was established by 
the North-Eastern Railway and their servants. The strikers 
were informed by the secretary of the A.S.RS. that they could 
expect no strike pay from the association, because they were 
acting in contravention of the rules, but, notwithstanding this, 
the other railway servants supported the recalcitrants, who now 
claim the victory. It does appear that the railway men are getting 
somewhat out of hand in the North-East of England, and have 
little respect for their leaders and the rules of their organisations. 


Coal and Coke. 

Business is slow in most branches of the coal trade, the 
most active branch being the gas coal. Best Durham gas coals are 
firm at 9s. 6d. per ton f.o.b., but seconds are rather weak at 8s. 9d. 
per ton. Coking coal is fairly stiff in price at 9s. for best, and 
8s. 6d. for coking smalls, Foundry coke is at 17s., furnace at 16s., 
and gas coke at 14s. 6d. At the quarterly meeting of the Durham 
Coal Trade Conciliation Board pry ee. Ba (Sir Lindsay Wood in 
the chair) it was stated that the umpire’s award had been received, 
and wages would remain unchanged for the next three months. 








NOTES FROM SCOTLAND. 


(From our own Correspondent. ) 


The Warrant Market. 

THE depression in the warrant market continued in the 
earlier part of the week, and, while the amount of business done 
was comparatively small, a further decline occurred in prices, 
The favourable Board of Trade returns had little effect on the 
market. Holders appear to be discouraged with the continual 
increase in stock, and the current demand has not presented 
special inducements to investors in pig iron. Towards the close of 
last week, indeed, there was a certain tendency towards improve- 
ment, but this was based on the assumption that a strike on the 
North-Eastern Railway might lead to the temporary damping of 
furnaces in the Cleveland district, and the termination of the 
dispute left the position as before. At the same time, the advices 
from abroad are arded as somewhat more encouraging, 
especially from the United States, where important railway exten- 
sions have been projected. Business has been done in Cleveland 
warrants since last report from 49s. 4}d: to 48s. 11d. cash, 493. 8d. 
to 49s. 2}d. one month, and 50s. 2d. to 49s. 94d. three months. 
Cumberland warrants have been done at 66s, 11d. for delivery in 
three months. 


The Scotch Pig Iron Trade. 

A fair amount of business has been done with local con- 
sumers, generally at former figures. Some variations have, indeed, 
occurred in the prices of special brands, several of which are 
slightly lower, while others are somewhat higher. The pig iron 
output is fully maintained, there being eighty-six furnaces in 
blast in Scotland, compared with eighty-five at this time last year. 
In the shipping department there has lately been some expansion, 
but deliveries have been impeded by foggy weather. G.M.B. are 
6d. lower, in sympathy with the state of the warrant market. 
Govan and Monkland are quoted f.a.s. at Glasgow, Nos. 1, 
57s.; Nos. 3, 56s.; Carnbroe, No. 1, 61s. 6d.; No. 3, 57s. 6d.; 
Clyde, No. 1, 62s.; No. 3, 57s. ; Gartsherrie and Calder, Nos. 1, 
62s. 6d.; Nos. 3, 57s. 6d.; Summerlee, No. J, 65s.; No. 3, as 
Langloan, No. 1, 66s.; No. 3, 6ts.; Coltness, No. 1, S2s. 6d.; 
No, 3, 61s.; Eglinton, at Ardrossan or Troon, No. 1, 57s. 6d.; No. 3, 
56s. 6d.; Glengarnock, at Ardrossan, No. 1, 64s. 6d.; No. 3, 59s. 6d. 
Dalmellington, at Ayr, No. 1, 60s. 6d.; No. 3, 58s. 6d.; Shotts, 
at Leith, No. 1, 63s.; No. 3, 58s.; Carron, at Grangemouth, No. 1, 
69s. 6d.; No. 3, 59s. 6d. per ton. 


Hematite Pig Iron. 

There has been less demand for pig iron warrants, and 
prompt iron especially is not so much wanted, while the business 
for future delivery is small at about 6d. per ton below the best 
prices of the past month. The output of Scotch hematite is fully 
maintained, a large consumption being regarded as assured 
throughout the current year. Merchants quote 71s. 6d. per ton 
for delivery at West of Scotland consumers’ works. The arrivals 
of hematite ore in the Clyde since the beginning of the year show 
an increase of 6000 tons over the quantity received in the same 
time last year. 


Finished Iron and Steel. 


A good deal of interest is felt in the arrangements for the 
construction of the great steel bridge at Quebec, as the decision as 
to whether the contract will be given to the St. Lawrence Com- 
pany or obtained by British firms wil], it is expected, make a 
great difference in the amount of steel to be manufactured in this 
country. During the five years required for erecting the bridge, 
it is estimated that steel material to the value of two and a-half 
millions sterling will be used in the work. At present Scotch 
steel makers have their furnaces and rolling mills well 
employed, but arrangements could readily be made for 
such an extension of constructive capacity as would cope with what- 
ever work should be required for Canada, and the shipping 
facilities from the Clyde are the best possible for the purpose. 
Inquiries from abroad for steel material are encouraging, and 
the call for shipbuilding material is such as to guarantee good 
employment for a lengthened period. Steel angles are quoted 
£6 10s.; ship plates, £6 17s. 6d.; bars, £7 5s.; and boiler plates, 
£7 12s. 6d.; all subject to the usual 5 per cent. discount for 
delivery in the Clyde district. There is little or no change to 
report in the condition of the malleable iron trade of the West of 
Scotland. Makers have to contend with a good deal of competition 
from abroad, as well as from firm prices outside the combination. 
A fair amount of material is being produced, but new orders are 
not so easily obtained as could be desired. 


The Coal Trade. 

The shipping branch of the coal trade suffered consider- 
ably from the effects of iast week's foggy weather. Railway transit 
was greatly impeded, and some collieries had to stop from want of 
supplies of wagons. Navigation was completely stopped on the 
upper reaches of the Clyde for four to five days, and the coal ship- 
ments have therefore been much reduced. At the same time, the 
inland demand for house coal was very active owing to the cold 
weather. There is no material change in the prices of coal. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Last Week’s Coal Trade. 


There wasconsiderable discussion last week between buyers 
and sellers about the probability, or not, of an early settlement of 
the Cambrian covnties strike, as upon this prices would materially 
depend for future business, As the output of these colleries is 
about 34 million tons per annum, it is evident that they largely 
influence the South Wales coal market. Authorities differ as to a 
prompt settlement, but all are fairly agreed that it is now very near, 
and cannot well be much longer delayed. Mr. D. A. Thomas has 
placed the matter very plainly before the men, and it is upon this 
and the interpretation of certain wording that the men differ. 
With the men’s acceptance the strike vce but it will be some 





weeks before there is a good restart of the collieries, which are 
damaged and require a lot of repairing work. 


Latest Quotations. 

With the opening of the market this week it was soon 
apparent to buyers that quotations would continue to be very 
rigid. There was no announcement made of any settlement of 
the strike, but little doubt remained of any other issue. Colliery 
owners show no disposition to accept lower figures, and say that 
they have ample orders for the next three weeks. In this condi- 
tion of things it was not to be expected that much business would 
be done, and that a hand-to-mouth trade would be the order of 
the day, as it proved to be. Latest prices, Cardiff :—Best large 
steam, 18s. to 18s. 6d.; best seconds, 17s. 3d. to 17s. is 
ordinaries, 16s. 6d. to 17s.; best drys, 17s. to 17s. 9d.; ordinary 
drys, 16s. to 16s. 6d.; best washed nuts, 15s. to 15s, 6d.; 
seconds, 14s. to 14s. 6d.; best washed peas, 12s, 6d, to 13s. 6d.; 
seconds, lls. to 12s.; best bunker smalls, 9s. 9d. to 10s. 3d.; best 
ordinaries, 9s. to 9s. 6d.; cargo smalls, 8s. to 9s.; inferior sorts, 
7s. 6d. to 8s.; best Monmouthshire black vein, 16s. 3d. to 16s. 9d.; 
ordinary Western Valleys, lds. 6d. to 16s.; best Eastern Valleys, 
14s. 6d. to 15s. ; seconds, 18s. 9d. to 14s, 3d. Bituminous: Very best 
house, 17s. 6d. to 18s.; best ordinaries, 14s. 6d. to 16s. 6d.; 
No. 3 Rhondda, 17s. to 17s. 6d.; brush, 13s. 3d. to 13s, 9d.; 
smalls, 10s. to 10s. 6d.; No. 2 Rhondda, 13s. 3d. to 13s, 6d.; 
through, 10s. 9d. to lls. 3d.; smalls, 8s. to 8s. 6d. Patent fuel, 
lis. to 16s. Coke: Special foundry, 24s. to 26s. 6d.; foundry, 
19s. to 22s.; furnace, 16s. 6d. to 17s. 6d. Pitwood, ex ship, 
18s, to 18s. 3d. 


Newport (Mon.) Coals. 

A vigorous market was continued throughout the week, 
and if occasionally lessened tonnage caused a slight droop, the 
arrivals of the next tide caused a reaction. This week business 
was not quite so brisk, but as coalowners have full books, prices 
were firm. Latest :—Very best black vein, 16s. to 16s, 6d.; 
Western Valleys, 15s. to 15s. 6d.; Eastern Valleys, 14s. to 14s, 6d.; 
other kinds, 13s. 6d. to 14s.; best smalls, 8s. to 8s, 6d.; seconds, 
7s. 3d. to 7s. 9d.; inferiors, 7s. to 7s. 3d. Bituminous : Best 
households, 15s, 6d. to 16s. 6d ; seconds, 14s, to 15s. Patent 
fuel, 14s. 6d. to 15s. Coke: Foundry, 18s. to 20s.; furnace, 
16s, 6d. to 17s. 6d. Pitwood, ex ship, 18s. to 18s. 3d. 


Swansea Coals. 

This week the coal trade was rather inactive. Inquiry 
for Swansea Valley large was slow. Prompt coals were slightly 
reduced. Red vein only in moderate demand. Best trade was 
done in beans and peas ; prices tirm. Rubbly culm weaker. Steam 
coals fairly steady. No change in anthracite. Latest :—Best 
malting, hand picked, 22s. to 24s. net ; seconds, 18s. to 21s. net ; 
big vein, 15s, 6d. to 17s., less 24 ; red vein, 12s. to 1s, 6d., less 
24; machine-made cobbles, 2's. to 22s. 6d. net; Paris nuts, 
22s. 6d. to 24s, net; French nuts, 22s. 6d. to 24s. net ; German 
nuts, 22s. 6d. to 24s. net; beans, 19s. 6d. to 21s. net; machine- 
made large peas, 10s. to lls. net; fine peas, 9s. to 10s. net; 
rubbly culm, 5s, 6d. to 5s. 9d., less 24; duff, 2s. 9d. to 3s. net. 
Steam coal (Swansea): Best large, 17s. 6d. to 18s. 6d.; seconds, 
13s. 9d. to 15s.; bunkers, 10s. 9d. to 12s.; small, 7s. to 7s. 9d., 
all less 24. Bituminous: No. 3 Rhondda, 18s. to 18s, 6d.; through, 
15s. to 15s, 6d. ; small, 10s. 9d. to 11s. 9d., all less 24. Patent 
fuel, 13s. to 13s. 6d., less 24. 


Iron and Steel. 

There was a large output from the Dowlais furnaces last 
week, and the mills were as busy as they have been for some time. 
In the Goat Mill the make was chiefly sleepers and steel rails, and 
there was a substantial turnout of blooms and tin bars, for which 
there is an increasing demand. The Big Mill wasalso occupied with 
light rails and traffic rails, together with angles, curves, and props. In 
the Swansea Valley there was a good average yield of pig iron at the 
Landore furnaces, and the steel works were well employed. Latest 
market quotations :—Pig iron: Hematite mixed numbers, 66s. 3d. 
cash and 66s. 64d. one month ; Middlesbrough, 49s. cash, 49s. 34d. 
month ; Scotch, 54s. 104d. cash, 55s. 3d. month ; Welsh hematite, 
72s. 6d. to 73s. d.d. Steel bars: Siemens, £5 5s.; Bessemer, 
£5 2s.6d. Iron ore: Rubio, 21s. 6d. to 22s. 6d. 


Tin-plate. 

Very substantial business continues to be done in the 
Swansea and adjoining districts. One practical evidence of the 
brisk times has been given at Llanelly by the employment of an 
extra steamer to convey tin-plate shipments to Liverpool for the 
Far East. Latest quotations:—C.A. roofing sheets, £9 10s. to 
£9 12s, 6d.; big sheets for galvanising, £9 10s. to £9 12s. 6d.; 
finished black plates, £12 ; galvanised sheets, 24g., £11 5s.; block 
tin, £185 15s, cash, £85 12s. 6d. three months. The general 
condition of the tin-plate trade is thoroughly sound, and, apart 
from variations in the tin market, there is no likelihood of any 
change in the price of tin-plates. With tin fluctuating several 
points every day, tin-plate manufacturers find it difficult to make 
firm quotations, but with tin under £190 per ton, prices for for- 
ward delivery are about as follows :—C. 18} by 14, Bessemer coke, 
15s 3d. f.o.b. Wales; 194 by 14, 15s. 3d.; U. 28 by 20, 29s. 9d.; 
C. 20 by 14, 14s. 104d.; C. 20 by 10, 22s. For delivery over the 
next two or three months a premium is being asked for these 
prices. Price of wasters: C.W. 20 by 14, ]4s 3d., Wales; C.W. 
18? by 14, 14s. f.0.b.; C W. 20 by 10, 19s, Other quotations :— 
Copper, £55 cash, £55 15s. three months. Lead, English, 
£13 12s. 6d.; Spanish, £13 2s. 6d. Spelter, £23 10s. Silver, 233d. 
per ounce, 


Llanelly. 

Weare glad to record a better tone in the coal trade. In 
that industry partial work has been the order of things for some 
time, and this has been in marked contrast with all the other and 
varied employments ; but now, not only is there a vigorous tin- 
plate trade to be seen, but an active steel make, while the docks 
are showing a healthful change. 


The Rhymney Valley Water Scheme. 

The engineers of the proposed Rhymney Valley water 
scheme have now deposited the plans and estimates of the scheme 
for the discussion of Parliament. The cost of the works will be, it 
is estimated, £485,000, including the purchase of land and contin- 
gencies. The works include a new impounding reservoir in the 
Taff Fechan Valley, contiguous to the Pentwyn reservoir of the 
Merthyr waterworks, a high service reservoir on Merthyr Com- 
mon, and a service reservoir on the south-westerly side of Fe ochrew 
to Gellygaer Village, with necessary roads and aqueducts. The 
Bill is understood to include provision for the construction of 
works authorised by the Rhymney Valley Gas and Water Acts of 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, January 25th. 

Tue brightest spot in the iron and steel industry is the tin-plate 
branch which is now employed to 70 per cent. of capacity, which 
is saying a good deal considering the large expansion to capacity 
during the past twelve months. All indications point to a record- 
breaking year. Large consumers will anticipate requirements. 
Prices are naturally weli maintained. Other branches are feeling 
the impulse of improvement in orders that are mostly small. The 
steel industry has a great deal of ground to recover, and it is not 
expected that the recovery will be rapid. The order for the new 
Broadway Hotel of 12,000 tons will go to the Bethlehem Steel 
Works, Two lofty buildings in the upper section of the city will 





take 500 tons structural material. The Kenauha Bridge to be 
erected over the Ohio by the Norfolk and Western Railroad Com. 
pany will take 10,000 tons, and this material will be made at 
Pittsburgh. Quite a number of small orders for steel and flat 
curves have been given out during the past week. The rail. 
road companies are looking on and waiting, and the great 
steel interests are impatient, not altogether satisfied that 
their frequently reiterated aa A of refusing to cut prices 
is entirely feasible. As is well known, the railroads are not 
so much standing back on the subject of what steel costs as 
for other reasons, Structural material interests are likewise 
anxious to see the wheels turning as they did. In the line of 
machinery more business is being done, but nothing on a grand 
scale. Automobile builders are frequent buyers. Most lines of 
hardware are moving better by way of preparation for spring 
business. ‘I'he cast iron pipe manufacturing interests seem to have 
an abundance of business, recent pig iron transactions in eastern 
markets covering 20,000 tons. Thereisa characteristically hopeful 
feeling that business in iron and steel will come out all right, and 
that the average of 50 per cent. of active capacity will be greatly 
increased. Fuel, both coal and coke, is low, and there is much 
idle capacity. ‘he lake shipyards are putting on more men, and 
the car ve 5 are getting Coder than recently. Copper exports, 
so far this month, have reached 22,905 tons. The market is quict, 
and domestic demand isfirm. Stocks are heavy, imports large, and 
production appears to be in excess of current requirements. Larye 
domestic consumers are withholding orders. 








PERSONAL AND BUSINESS ANNOUNCEMENTS, 





Mr. R. H. Burnett has been appointed representative of 
Messrs. Beyer, Peacock and Co., at their London office, 14, Victoria- 
street, S.W. 

THE offices of the a Roller Bearings Company, Limite:, 
have been removed from No. 15 to No, 17, Victoria-street, West 
minster, S,W. 

Mr. Evstace C. HOLDEN, consulting engineer, has changed his 
address from Bank-buildings, Oxford-street, Bolton, to 23, Acres- 
field, Bolton. Telegrams and telephone as before. 

Messrs. WILLIS, STEWART AND Co., of 65, New Broad-street, 
E.C., inform us that they have been appointed by Messrs. Samuel 
Osborn and Co., Limited, Clyde Steel Works, Shetfield, and Messrs, 
George Turton, Platts and Co., Limited, Sheffield, their repre 
sentatives in London. 

Tue Electric and Ordnance Accessories Company, Limited, of 
Aston, Birmingham, informs us that it has found it necessary to 
appoint an engineer to represent it exclusively in Yorkshire. It 
has secured the services of Mr. F. MacCallum (late of J. P. Hal! 
and Co., Oldham). Mr. J. Booker, the Company’s Manchester 
Engineer, will confine himself to the Lancashire district. 

WE are asked to state that Mr. E, P. Stevenson has resigned 
the position of sole representative in London of Messrs. Thomas 
Turton and Sons, Limited, Shettield, which he had held for over 
fifteen years. He has decided on this course in order to give his 
ersonal attention to the firm of Willis, Stewart and Co., 65, New 

road-street, London, E.C., in which he has had an interest for 
many years, 

Mr, C. A. Park, M. Inst. C.E., M.I. Mech. E, who was for 
twenty-five years associated with the London and North-Western 
Railway Company, and since 1886 acted as superintendent of its 
carriage department, has been appointed the managing director of 
the British Westinghouse Electric and Manufacturing Company, 
Limited. He succeeds Mr. Newcomb Carlton, who recently retired 
to take up the position of Vice-president of the Western Union 
Telegraph Company in New York. 








THE NATIONAL ELECTRICAL MANUFACTURERS’ ASSOCIATION, — 
The next committee meeting of this association will be held at 
Balfour House, Finsbury-pavement, E.C., on Tuesday, 14th inst., 
at 2.30 p.m. 

PuysicaL Socrrty OF LoNDON.—The annual general meeting of 
the Society will be held this evening at 8 p.m., at the Imperial 
College of Science, Imperial Institute-road, South Kensington, 
when Professor H. L, Callendar, F.R.S., will deliver his presi 
dential address on **The Caloric Theory of Heat and Carnot’s 
Principle.” 

INSTITUTE OF MARINE ENGINEERS.—At the Institute of Marine 
Engineers on Monday, February 6th, a paper was read by Mr. 
James Innes (member) on *‘ Marine Boiler Repairs.” In the 
course of a very full treatment of the subject, the author described 
numerous cases of boiler troubles and the best methods to be 
adopted in remedying them. ‘The author subdivided them under 
the headings :—Boiler shells, end plates, furnaces, tube plates, 
combustion chambers, and stays. 


Roya ScorrisH Soctety oF ARTSs.—A course of lectures 
known as the Keith lectures—will be delivered in the hall, No. 117, 
George-street, by Dr. R. Stewart Macdougall, on ‘‘ The Insect and 
Fungus Enemies of Timber,” on February 13th and 27th, and 
March 13th and 27th, commencing each evening at 8 o'clock. 
Tickets of admission may be obtained from the secretary, Mr. 
Richard Stantield, Heriot-Watt College, Chambers-street, or the 
treasurer, Mr. C, J. Shiells, 141, George-street. 


LARGE SUPERHEATERS.—Referring to the claim that the super- 
heater illustrated on page 124 of our issue last week was the 
largest ever made, McPhail and Simpson, Limited, inform us that 
some years ago they delivered to a tirm in Wales several super- 
heaters containing over 800 square feet, or 200 more than the one 
referred to ; and they have an orderat the present time for several 
of the same size, viz., 800 square feet. They have also on various 
occasions built superheaters containing 600 to 750 square feet. 


ConTRACTS,—Six water turbines of 9700 horse-power each for the 
Santa Rosalia power planton the Conchos river have just been ordered 
from Escher, Wyss and Co., of Zurich. They are to be of the double 
Francis type designed for working under a head of about 16uft. ata 
speed of 360 revolutions per minute, and will be fitted with the 
makers’ latest pattern oil pressure governors. Theorderalsocomprises 
two 450 horse-power exciter turbines with governors,—Mr. H. R. 
Marsden, of Soho Foundry, Leeds, has recently received orders for 
twenty-four of his Blake-Marsden lever hammer motion stone- 
breakers. Among these we notice an order for ten 24in. by Loin. 
size for a railway company which had previously had six similar 
machines ; and another for five of the same size machines for a 
company which had previously had ten similar machines. Several 
of these machines have been ordered by the Government, 


RoyaL_ INstTiTuTION.—A general monthly meeting of the 
members of the Royal Institution was held on Monday afternoon, 
the 6th instant, the Duke of Northumberland, president, in the 
chair. Mr. and Mrs, Alfred Carpmael, Dr. W. S. Colman, Mr. 
Guy Ellis, Mrs, E. B, Fielden, Dr. A. H. Levy, Mr. Basil Mott, 
Mr. A. F. C. Pollard, and Dr. N. Raw, were elected members. 
The treasurer reported that he had received £1200, part of the 
legacy to the Royal Institution of the late Miss Wolfe, and £62 10s., 
a portion of the legacy of the late Mr. U. E. Layton. The special 
thanks of the members were returned to Dr. J. Y. Buchanan for 
his donation of £1UU to the fund for the Promotion of Experi- 
mental Research at Low Temperatures, The Institution has 
recently received a gift of £1000 from Dr Hugo Muller. The 
special thanks of the members were also returned to Dr. 
¥, Blumbach and Mr, H. N. Mladentseff for an etched portrait 
of the late Professor D. Mendeleetf, by the Russian artist 
Roondaltse 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &e. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

A coop deal of reserve continues to be reported from 
most trades. Quotations are firm. A want of enterprising spirit 
is still complained of, and there has even been a downward move- 
ment in some trades. Irregular occupation is reported from the 
bar trade, and girders are rather less animated than previously. 


Steel Convention. 

Sales of the mills belonging to the Steel Convention 
were, for December, 1911, 482.543t., of which 269,578 t. were 
bars, 65,558 t. drawn wire, 89,906t. plates, 15,120t. pipes, and 
44,581 t. castings. 


List Quotations. 

The following are the latest prices, all per ton, free at 
works :—Raw spathose iron ore, M. 10.90; roasted ditto, M. 15.50; 
Nassau red iron ore, M. 12.50 to M.13; spiegeleisen, 10 to 12 per 
cent. grade, M. 63 to M. 65 ; white forge pig, Rhenish-Westphalian 
quality, M. 59 to M. 60; Siegerland sorts, M. 59 to M. 69; iron fo 
steel making, Rhenish-Westphalian quality, M. 62; Siegerland 
<orts, M. 59 to M.60; German Bessemer, M.70; basic, free 
Luxemburg, M.53 to M.55; Luxemburg forge pig, M 48 to 
M.50; Luxemburg foundry pig, No. 3, M.52; German foundry 
pig, No. 1, M. 66; No, 3, M. 64 ; German hematite, M. 70 ; common 
bars in basic, M. 112 to M. 115; iron bars, M. 130 to M. 133 ; hoops 
in basic, M.140 to M. 150; common plates in steel, M. 122 to 
M. 124; steel plates for boiler-making purposes, M. 132 to M. 134; 
sheets, M. 140 to M. 145 ; drawn wire in iron and steel, M. 130. 


The German Coal Market. 

On the whole the lively demand for coal and coke reported 
in previous weeks has continued. The rise in the demand for 
house coal which was noticed a week or two ago has in some 
instances given place toa regular but rather quiet business. In 
engine as well as in house coal stocks have slightly increased, best 
nuts forming an exception, having been vigorously called for 
Current rates are:—Gas coal, M.12 to M.13 p.t. for summer 
months, and M.13 to M 14 for winter; steam coal, M. 10 
to M. 12 p.t.; dry coal, M.9.50 to M. 10.50; mixed sorts, M.12.50: 
anthracite, M. 22.50 to M. 24; coke I. and II., M.19 to M. 22: 
foundry coke, M. 17 to M. 19; blast furnace coke, M. 14.50 to 
M. 16.50 p.t. The export in pit coal from Germany to Austria- 
Hungary was for 1910 only 8.99, as compared with 9.54 million 
tons in the year before. Import in brown coal from Austria- 
Hungary to Germany was only 7.40, as compared with 8.17 million 
tons in the year before. 


Austria-Hungary. 

Fresh orders come in but slowly, and the condition, 
generally, of the iron and steel industry gives little satisfaction to 
producers. Sales of the United Austrian Ironworks in December, 
1910, show a marked decrease when compared with those of the 
same month the year before; girders, however, show a slight 
improvement. For bars a fairly good demand has been coming in 
of late, and girders show a little more life than previously. Heavy 
plates have further decreased, owing to prolonged dulness in the 
machine and locomotive department, walk a want of orders is stil! 
complained of in the railway industry. A tolerably firm tone 
continues in the Austro-Hungarian coal trade; rates are :—2 26 
crowns p 1C0 kilos. for best sorts of house coal ; 2.60 crowns for 
nuts; 2.10 crowns for small coal ; and 2.70 crowns for engine coal : 
coke realises 3.30 to 3.54 crowns per 100 kilos. Brown coal stands 
at 213 to 2.45 crowns p. 100 kilos. 


The Belgian Iron and Steel Trade. 

For some weeks past confidence has been wanting in the 
iron and allied industries; consumers hesitate to place forward 
orders, because the downward tendency in prices leads them to 
expect producers to show less stiffness than hitherto where small 
orders are in question, In the course of the past week bars in 
basic have gone down to £4 lds, f.o.b. Antwerp, and even at 
£4 11s, p.t. sales are reported to have been made. Wire rods too 
have lately been affected by the dulness in the bar trade, and 
stand now at £5 3s, p.t. Rails are developing satisfactorily, and 
show much stiffness ; the same may be said of girders. A specially 
dull and unsatisfactory sort of business is being transacted in pig 
iron. The Belgian colliers’ strike having now ended, stocks are 
reported heavier than before, not merely in the Liége but also in 
various other districts, and this gives a little more strength to the 
coal market. Engine fuel is in rising request at 11f. p.t. for dry, 
and 12f. to 13f. p.t. for better qualities. Steam coal] stands at 
12f. to 13f., and best sorts realise 15f. p.t. On the Dutch coal 
market, Belgian anthracite has to meet the keen competition of 
German coal, and on the home market English tirms prove success- 
ful rivals, 


LAUNCHES AND TRIAL TRIPS. 





VENDEE, steel screw passenger steamer ; built by Sir Raylton 
Dixon and Co,; to the order of James Moss and Co,, of Liverpool ; 
dimensions, 256ft. 3in. by 38ft. 18in.; to carry 2000 tons ; engines, 
triple-expansion, 214in., 36in., 59in. by 39in. stroke, pressure 
180 Ib.; constructed by John Dickinson and Sons, Sunderland ; 
launch, January 14th. 

SACHSEN, steel screw steamer; built by Harland and Wolff, 
Limited ; to the order of the Hamburg-Amerika Linie ; dimen- 
sions, 470ft. by 58ft. beam ; to carry 8000 tons ; engines, quad- 
ruple-expansion, constructed by the builders; trial trip, 
January 21st. 

HELMA, steel screw cargo steamer; built by the Laxevaags 
Engineering and Shipbuilding Company; dimensions, 23ft. 6in. 
by 35ft. 2in, by 16ft. 10in.; to carry 1800 tons ; engines, triple- 
expansion, 164in., 27in., 44in. by 30in. stroke, pressure 175 Jb.; 
constructed by the builders ; launch, January 21st. 

MEDITERANEO, steel screw steamer ; built by William Doxford 
and Sons, Limited ; to the order of the Societ:i Anonime di Navi- 
gazione a Vapore Lussino, of Lussinpiccolo ; dimensions, 360ft. 6in. 
by 50ft. by 25ft. 9in.; trial trip, January 24th. 

Amicts, steel screw steamer; built by Craig, Taylor and Co., 
Limited ; to the order of W. H. Seager and Co. for the Tempus 
Shipping Company, Limited; dimensions, 368ft. by 50ft. by 
25ft. Sin.; engines, triple-expansion, 25in., 42in., 68in. by 45in. 
stroke, pressure 180 lb.; constructed by the North-Eastern Marine 
Engineering Company of Sunderland ; launch, February Ist. 

STORSTAD, steel screw steamer ; built by Sir W. G. Armstrong, 
Whitworth and Co., Limited ; to the order of A. F. Klaveness and 
Co., of Christiania ; dimensions, 452ft. by 58ft. by 28ft. Sin.; to 
carry 10,650 tons ; engines, triple-expansion, 28}in., 47in., 78in. 
by 54in, stroke, pressure 180 lb.; constructed by the North- 
Eastern Marine Engineering Uompany ; trial trip, recently. 

WEARBRIDGE, steel screw steamer ; built by the Northumber- 
land ig steam Company ; to the order of Crosby, Magee and 
Co., of West Hartlepool ; dimensions, 371ft. by 49ft. by 29ft. 44in.; 
engines, triple-expansion, 25in., 4lin., 60in. by 48in. stroke, pres- 
sure 180]b.; constructed by Richardsons, Westgarth ; launch, 
recently. 

MARYNTHEA, 1000-ton steam yacht; built by John I. ‘’horny- 
croft and Co., Limited ; to the order of Camper and Nicholson, of 
pe gt dimensions, 211ft. 3in. by 193ft. 6in. by 30ft.; engines, 
triple-expansion, 15in., a oo 38in. by 24in. stroke, pressure 
180 Ib.; constructed by the builders ; launch, recently, 





BRITISH PATENT SPECIFICATIONS. ° 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-c fice Sale Branch, 
25, South pton-buildings, Saananadinas, London, W.C., at 8d. each. 
ication ; the second date at the 
advertisement of the acceptance 





The first date given is the date of a 
end of the abridgment is the date of t. 
of the complete specification. 

Any person may on any of the grounds mentioned ix the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-ofiice of opposition to the grav of the Patent. 








INTERNAL COMBUSTION ENGINES. 


23,241. October 7th, 1910.—IMPROVEMENTS IN IGNITION ApPpa- 
RATUS FOR INTERNAL COMBUSTION ENGINES, Frederick Jame: | 
Sussex, of Duloe, Lanreath, Cornwall. | 
The apparatus described is of the hot-tube type, and it i- 
claimed to be simple and inexpensive. It consists of three 
parts:—An outer tube A closed with a cone at the foot and 
screwed into the base of the vaporising chamber, an inner tube 
B resting loosely within the outer tube, and a surrounding 
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casing C provided with holes D at the top for the escape of the 
gases from the starting lamp and with holes E at the foot to 
enable the temperature of the outer tube to be judged. The 
temperature of the device is maintained by the inner tube B, to 
the whole surface of which the hot gases have access. It i+ 
stated that so effectively does this apparatus retain the heat, the 
engine fitted with it can be started again five or ten minutes after 
it has been stopped without having resort to the heating lamp.— 
January 18th, 1911. 


CONDENSERS AND FEED WATER HEATERS. 


12,829. May 26th, 1910.—-IMpROVEMENTS IN ROTARY EJECTORS, 


CONDENSERS AND THE LIKE, Edmund Scott Gustave Rees, of 





the Rees Roturbo Manufacturing Company, Limited, Wednes- 


tield-road, Wolverhampton. 


This is a development of the same patentee’s ejector air pump 


and condenser described fully in our issue of December 2nd, 1910. 


In the present invention the impinging streams of water are | 


obtained by a pair of oppositely rotating reverse turbines. Water 
is delivered to the fixed annular shells A, which carry at one point 
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of their peripheries a series of nozzles B. Through these the water 
is ejected in streams into rapidly rotating wheels C. The curved 
vanes of these wheels fling the water with a high velocity into the 
chamber D, where the two streams converge as shown. The 
chamber D communicates with the space to be exhausted. The 
fan-shaped sheet of water caused by the impingement of the two 
streams is directed into the contracting and expanding pipe E. 
The cross section of this pipe is flat to suit the sheet of water as 
shown at F,—Junuwary 18th, 1911. 


DYNAMOS AND MOTORS. 


1768. January 24th, 1910.—CoMPENSATING WINDING FOR POLY- 
PHASE COMMUTATOR MACHINES WITH DRUM ARMATURES, 
Aktiengesellschaft Brown, Boveri and Cie., of Baden, Switzer- 
land. 

The right-hand engraving shows a compensating winding which 
is capable of compensating the armature shown on the left. 

Twenty-four bars or conductors are arranged in the parts A B of 

the rotor, whilst 16 bars are arranged in the stator portion A B; 

that is to hee i every six bars or conductors of the rotor have to be 

compensa by four bars or conductors of the stator 

(24; 16 = 6: 4) The bars or conductors which compensate 

each other are indicated by the circles B! B! which are drawn around 

them. It will be seen that the compensating winding is formed of 
two specially parallel strands, one indicated by thick lines and the 
other by thin lines, The two strands would form two perfectly 
independent closed or self-contained windings if they were not cut 
open anywhere, which can easily be appreciated if it is imagined 





that the windings are initially connected at the crossing points 
where the circles A are shown. ‘These two winaings are, however, 
cut open at the points indicated by these circles A, and the 
portions thus produced are so connected by the connectors X, Y 
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ind Z that each brush current flows in series through one portion 
“sf one strand and then through a portion of the other strand. The 
stator winding can be constructed as a loop or multiple circuit 
winding or as a wave winding (two-circuit winding).—J/unuury 
18th, 1911. 


TRANSFORMERS. 


25,732. November 5th, 1910.—IMPROVEMENTS IN ELECTRICAL 
CURRENT TRANSFORMERS, Siemens Brothers and Co., Limited, 
Caxton House, Westminster, S.W. 

The high-tension primary winding, whether consisting of a 
single insulated conductor or a number of U-shaped conductors 
A Aland B B! insulated from each other, is constructed in a 
rectangular form—for example, as shown—and is passed through 
two insulating cylinders C and C1, consisting of concentric cylin- 
ders of insulating material S, such as paper or the like, stepped 
down at the outer edges as shown, and 3 asi which insulating 
material intermed ate layers of metal M are placed. This method 
of insulating offers a considerably greater resistance to surface 
leakage than an ordinary stepped-down insulation without the 
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intermediate metallic layers, and its application to high-tension 


transformers is therefore particularly advantageous. It has the 
special advantage also that the transformer can be of considerably 
smaller dimensions, and the stray field is reduced to the smallest 
amount, and, further, the primary loop is of smaller size. The 
ring-shaped iron cores E carrying the secondary windings S! and 
R surround the cylinder of insulation, the windings being divided 
equally over the two sides of the rectangular primary winding, by 
which effective use is made of the return current, thus reducing 
the primary windings to a comparatively small number. Straps H 
embrace the insulating cylinders and support the secondary wind- 
ings and the iron cores thereof as shown, the whole transformer 
being supported in a vertica] position upon brackets K.—J/anuary 
18th, 1911. 


TESTING AND MEASURING INSTRUMENTS. 


7574. March 29th, 1910.—AN APPARATUS FOR DETERMINING THE 
Pos!ITION OF FaULTs IN ELECTRIC MAINS, Robert Alexander 
Downes Macalister, of 39, Robertson-street, Greenock, Ren- 
frew. 

It is known that if one terminal of a voltmeter or equivalent 
instrument be thoroughly earthed, and the other be connected to 
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a moderate conductor, such as damp earth, in the vicinity of a 
main not metal sheathed, and there a a fault in the insulation of 
the main there, an indication will be given upon the voltmeter. 
The invention has for its object to provide a simple and effective 
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fault locating and detecting apparatus in which this known fact is 
utilised, and is suitable for use in determining the position of faults 
in street mains and the like. An apparatusmade according to the 
invention comprises essentially a ¥ heeled or trolley-like structure, 
upon which is flexibly supported a wire brush adapted and, if need 
be, weighted to bear upon the surface of the road or street, and tho 
wires of which are in circuit with a voltmeter.—Juxwary 18th, 1911. 


HYDRAULICS. 
$40. January 12th, 1910.—IMPROVEMENTS IN GOVERNING CON- 
TRIVANCES FOR JET IMPELLED WATER Motors, Jens Orten- 
Biving, 94, Union-court, Old Broad-street, London, E.C. 

The zoverning is effected partly by deflecting some of the water 
and partly by reducing the quantity of water in the jet. The de- 
Hecting plate A is piveted on the main shaft of the wheel, while 
the reduction of the jet is effected by the intercepter B. The 
detiector plate is linked as shown to the lever C, which is mounted 
on the governor shaft. Another lever and link connects this shaft 
to a piston D, movable within the cylinder E, which is supplied 
with water under pressure by way of the inlet shown, The cylinder E 
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itself forms the piston of a second cylinderG. By means of aseries 
of links and levers the cylinder-piston E is connected to the inter- 
cepter B. A reservoir H over the cylinder G admits oil behind 
the piston E by way of the throttle valve J. Kisa non-return valve. 
When a reduction of speed occurs the deflector A is brought into 
action and the piston D slides back in the cylinder E. There is 
thus lost motion between the deflector D and the intercepter B, so 
that the latter does not come into action until some of the oil has 
been forced back past the throttle J into the reservoir H. When 
this movement is over the piston D is once more at the left-hand 
end of the cylinder E and the apparatus is in position ready for 
action under a further reduction of power should it take place.— 
January 18th, 1911. 


CRANES AND CONVEYORS. 


3462. February 12th, 1910.—IMPROVEMENTS IN CRANES AND 
WINCHES OPERATED BY ELEcTRIC Motors, Stothert and Pitt, 
Limited, and Walter Pitt, both of Newarke Foundry, Bath. 

The device described is intended to provide means whereby 
lowering is automatically performed at a much higher speed than 
lifting, although the motor speed is constant. The spindle A is 
driven from the motor and carries a sun wheel B and a ratchet 
wheel C. The spindle D, which drives the winding barrel, carries 
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i disc E, to which are attached the planet wheels F, one only of 
which is shown. These planet wheels gear with the sun wheel B 
and also with an internally toothed ring G formed inside the brake 
drum H. A pawl J works in conjunction with the ratchet wheel 
€. When lifting is being carried on the brake drum H is held 
fast and the planet wheels climb round the internally toothed 
ring (;. When the crane is lowering the brake is let off and the 
joad can descend by gravity. If desired, the unwinding process 
can be assisted by the motor. Under these circumstances the 
ratchet and pawl come into action, and for the same motor 
speed a speed of unwinding three or four times as great as that of 
winding is obtained.—Junuary 18¢t/, 1911. 


MINES AND METALS. 


1592. February 24th, 1910.—IMPROVED PROCESS FOR PREVENTING 
EXPLOSIONS OF COAL Dust IN COAL MINES Hermann Kruskopf, 
62, Bismarkstrasse, Dortmund, Germany. 

According to this specification, coal dust explosions can be 
prevented by sprinkling the gallery walls with an abundant supply 
of water. The patentee states that a coal dust explosion is caused 
by the ignition of the gases distilled from the dust by the heat of 
the igniting flame. He further states that such gases are given 
off at all temperatures above 150 deg. Cent. Hence, if water is 
present, the heat required for its vaporisation prevents such a 
temperature being attained. The effect of water per se quickly 
passes off through its evaporation, and it is proposed to employ 
instead a hygroscopic liquid consisting of 95 per cent. of magne- 
sium chloride lye, 3 per cent. of calcium hydroxide, and 2 
cent, of starch, clay, vegetal glue or other substance. 
mixture, in the form of a thick pasty fluid, is to be sprayed on to 
the walls. It contains 70 per cent. by weight of water, and its 
hygroscopic nature tends to increase the length of time during 
which it is effective. It is also stated that about 56 times the 
weight of effective water can be stored on a unit of area when this 
mixture is employed as can be achieved with plain water.— 


MISCELLANEOUS. 


7480. March 26th, 1910.—IMPROVEMENTS IN STEAM TRAPS, 
a Hope Pearson, Veronzietf, Westlecott-road, Swindon, 
ilts. 

This steam trap, it would appear, has been designed particularly 
with reference to its suitability for use on railway vehicles. The 
casing is formed of two parts, the lower of which is provided with 
a web A, against which the float may rest when there is not sutfi- 
cient water present to cause the trap to open. Cast along with 
the lower part 1s a stirrup-shaped bridge piece B. The valve seat- 
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ing is provided by a plug C, the valve itself being shown at D. 

The valve stem is tlattened out at its upper end and bent to clear 

the float arm. It is formed with a knife edge, and is guided by its 

extension through the stirrup B. The float arm is broad, and 
extends the full width between the limbs of the stirrup. There 
are thus few working parts, and it is claimed the trap can readily 

withstand the vibration to which it is subjected when used on a 

railway vehicle.—Januury 18th, 1911. 

20,404. September Ist, 1910.—IMPROVEMENTS IN OR RELATING 
TO ELectric FurNacres, Mareus Ruthenburg, Electricai 
Federation Offices, Kingswey, W.C. 

This invention relates to electric furnaces of the kind in which 

the ore or other material under treatment is subjected to the 

action of a magnetic field whilst it is being fused. The object of 


the magnetic field is uniform and intense. One of the features 
of the improved construction is that the electrodes are in the 
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of square or angular cross-section and arranged parallel to each 
other, The poles are soattached to the limbs or supporting pieces 
of the magnet that they can be rotated for the purpose of ad- | 
justing them to bring the corners or angles into the required | 
ition, or to bring a fresh corner into operation when one has | 
me burned away during long continued operation of the 
furnace. Another feature is that one of the poles is connected to 
the other portion of the magnet by means of a lap joint insu- | 
lated to prevent electrical connection between the two parts of | 
the joint, but increasing the magnetic resistance as little as 
possible. This joint is preferably also arranged to allow for an | 
ET of the distance between the two poles.—Janvary | 
8t/, 1911. 








SELECTED AMERICAN PATENTS. 


(From the United States Patent-office Official Gazette.) 





980,187, Rotting MILL, F.C. Biggert, jun, Pittsburg, Pa., 
assiguor to United Engineering and Foundry Company, Pitts- 
burg, Pa., a Corporation of Pennsyleania.—Filed June 4th, 1910. 


980.187] 





In a two-high rolling mill, a vertically movable table on one side 





January 18th, 1911. 





of the rolls is arranged to raise the piece being rolled and deliver 


the invention is an improved construction of the furnace wherein | 


form of overlapping poles of an electro-magnet, these poles being 


it back over the top of the mill. A table is placed at the opposite 

side of the rolls, and a plurality of bumpers are arranged to project 

upwardly through the table adjacent to the rolls, and means are 

provided, as shown, for effecting a relative vertical movement of 

the bumpers and the last named table. There are four claims 

980,368. HyprauLic CLutcu, W. J. Vincent, Cardiff, and J. 1. 
Harrison, Penarth, near Cardiff, England, assignors tot), 
Rotoplunge Pump Company, Limited, Cardiff, England,—F ij. 
August 12th, 1910. 

This patent is for the combination of a casing, a drum excentric 
to the casing and adapted to rotate within and in contact at one 
point with it, radial pump cylinders formed in the drum, pistons 
in the cylinders, stops on the casing dividing the space between 
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| the drum and casing into two parts, a passage connecting thes: 
two parts, a valve in the passage, means for regulating the openiny 
of the valve, two shafts fast, the one with the casing, and the other 
| with the drum, and means for moving the pistons in their cylin 
| ders when there is relative motion between the drum and casing in 
such manner that each piston is at its inmost position when th 
axis of its cylinder comes to the point of contact of the drum and 
| casing. 
98,504. SreaAM TURBINE, &. 
Filed September 13th, 1910. 
| In this turbine long moving blades with diverging surface 
| forming long diverging nozzles between them are used in continua 


F. Edgar, Woodbridge, N.J. 


980,504] 








| tion with guides so arranged as to deliver steam in thin sheets on 
| the moving blades at the contracted end of the long diverging 
| nozzles, whereby the steam is expanded many times before 
exhausting at the exhaust end of these long diverging nozzles. 
There are four claims. : 


980,585. VALVE, W. 
11th, 1910. 
This invention requires no description, the engraving very clearly 


Kk. Barnes, Mass.—Filed May 


Malden, 








illustrating the valve and its obvious mode of action. There are 


three long claims. 








Mr. E. Mackay Epoar’s “THorNycrort” Design Racer.—In 
view of the many conflicting reports which have appeared in 
reference to the new 40ft. hydroplane which is being constructed 


|for Mr. E Mackay Edgar, we give the following official state- 
| ment:—The lines were supplied by Sir John Thornycroft after 


numerous tank experiments. They are similar to those of his 
famous Miranda Tv. -, and are in accordance with the various 
patents which have been granted to him. The boat is being built 
at Woolston by Dixon Brothers and Hutchinson, and the construc- 
tion of the hull and details have been worked out by Mr. 
Hutchinson. One of the motors which will be used was in last 
year’s Maple Leaf, but has been considerably altered by Dixon 
Brothers and Hutchinson under Mr. Astell’s instructions, and 
another similar one, which is now being finished at the above 
| firm’s works, will*be installed. From data gained with Miranda, 
and from Sir John Thornycroft’s tank experiments, a phenomenal 
speed is hoped for. The whole of the installation and alteration 
of the motors has been under Mr. Astell’s supervision on behalf of 
Mr. E. Mackay Edgar. 
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THE CALORIFIC VALUE OF SOLID AND 
LIQUID FUELS. 
By W. INCHLEY, B.Sc. 
jy is universally admitted that the most accurate, and 
therefore reliable, method of determining the caloritic 
value of a solid or a liquid fuel is by burning the fuel with 
compressed oxygen in a bomb calorimeter. Several 
formule have from time to time been given to facilitate 
the calculation of the calorific value of a fuel from its 
chemical analysis ; such results, however, can only be 


of a research carried out by the author in order to find, 
if possible, a simple formula for use when the bomb 
calorimeter is not available. 

Criticism of existing formule: Dulong’s formula— 


Higher calorific value ; 
8140 C + 34,500 (H—- o+ : a ') 


calories per gramme, where C = weight of carbon, H the 
weight of hydrogen, O the weight of oxygen, and N the 
weight of nitrogen in 1 gramme of the fuel. 

Julong assumed that the heat evolved during the com- 


Description of fuel 


Pennsylvania 
La Mure 
Tonkin 
Kébao 


Commentry 


Anthracites 


Blanezy, Puits Sainto-Barbe, Ist couche 


Gd, Combe, couche Champclauson, Puits Petassor 





(rensot 


Fosse Saint-Mare 4th veine du Nord 
Grand-Combe, couche du Puits Saint-Jean 
| Koche-la-Moliére 


d’Aniche, veine Ferdinand fosse I’ Archevéque 





Pda nas 














OT RI Ere agent 


d'Anzin, grande veine, Fosse Enclos 
Rouchamp, Puits Magny 2nd couche 


Lens, fosse No, 8, veine de 1-90 m. 


Bituminous coals. 


Carmaux 
| Roche-la-Moliére ... 
| 
| Saint-Etienne 8th couche Treuil 
| 


Portes (Gard 


De Bethume (gazogene de la verrerie Follembray) 
De Lens (veine Dusouich, fosse No, 5 
De Firminy 


De Montrambert, grande couche, étage 380 m. 


Gas coals. 


De Commentry 


Cannel, Wigan (Lancashire) 





. Cannel-Coal Niddre 


* Metallurgique de la Grand-Combe ... 


| From Commentry coal, prepared 


Cokes, 


From Anzin coal ... 


From Pennsylvania anthracite... 


bustion of a fuel was equal to the sum of the quantities of 
heat given out by the combustible elements, carbon and 
hydrogen, of which it was constituted. He also assumed 
that the oxygen present in the fuel is combined with 
hydrogen in the proportion to form water, leaving less 
hydrogen available for combustion. 

Mahler's formula is similar, being for solid fuels. Higher 
calorific value = 8140 C + 34,500 H — 3000 (O + N) 
calories per gramme. In both of the above formule the 
constants 8140 and 34,500 are the heating values adopted 
in ve per gramme of carbon and hydrogen respec- 
ively, 

It has been shown by experiments that the chemical 
combustion of a compound consisting of two or more 
elements does not give the same calorific value as that 
obtained from the sum of the calorific values of its con- 
stituent elements. Again, in the analysis of a fuel the 
percentage of oxygen present is practically a fictitious 
figure, for it is always an undetermined quantity obtained 
by difference, everything not found as carbon, hydrogen, 
sulphur, nitrogen, moisture, and ash being considered as 
oxygen. : 

The above formule assume that the amount of oxygen 
present and the condition of its combination with other 


regarded as approximate. This paper gives the results | 


elements are known accurately ; but neither of these con- 
| ditions is known with any degree of certainty. If the 
results obtained by calculation from a formula be com- 
pared with those obtained by the actual combustion of 
| the fuel in the bomb calorimeter, it will invariably be 
found that a formula which assumes that the whole of the 
carbon and hydrogen exist as such, and entirely uncom- 
bined, gives results which are too high ; but, on the other 
| hand, a formula which employs the available hydrogen 


(H  O+N 1 
8 
sults which are too low. 


Again, the calorific value of carbon varies with its 
physical state. M. Berthelot gives the following 
figures :— 


; ( : 
factor , or simply H — Hf gives re- 


| 
| 
| 





| 


Calories per gramme. 


Diamond te 7859 
to ee 7902 
Amorphous carbon... 8140 


- 
| Which of these values should be taken in calculating the 
| calorific value of a fuel from its chemical analysis? Itis 
| impossible to expect the same formula to hold with the 

same degree of accuracy for all fuels, and there is 


TABLE 1.—Dry Coals (Mahler). 








standard practice! is to base the calculation on the 
calorific value of the dry fuel. The author has therefore 
re-calculated Mahler’s figures, and they are reproduced in 
Table I., which compares the’ calculated calorific values 
after Dulong, Mahler, and the author. It will be seen 
that the higher calorific value obtained by calculation 
from the formula 8000 C + 33,830 H is correct in many 
instances within the error of experimental observations. 

Table 111. compares the calculated calorific values 
after Dulong, Mahler, and the author for the oils experi- 
mented on by Mahler. In the case of liquid fuels the 
adoption of the formula 7500 C + 33,830 H gives results 
agreeing very closely with the actual higher calorific 
value obtained in the bomb calorimeter, as will be seen 
from Table III. Mahler’s remarks on this subject are 
interesting. The following is abstracted from his original 
paper :—* Quoi qu’il en soit, il est clair, d’aprés le tableau 
VI., que la composition des pétroles ne saurait donner 
une idée de leur chaleur de combustion. II est indispen- 
sable, si l’on vent se renseignes 4 ce sujet, de recourir au 
calorimétre ; résultat qui n’a rien de surprenant, quand 
on souge « la complication de la chimie des huiles 
minérales.” The italics are the author’s. 

In order to confirm these results the author undertook 


















Analysis of dry fuel. rs P 3 2 J e 3 
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oad | 
89-54 | 2-06 2-27 | 7751 7818 67 0-86 7806 55 0-71 | 7860 109 1-41 
Seal 
90-83 | 1-43 311 | 7836 7669 167 2.1 7660 176 2-2 | 7750 86 1-09 
89.01 2-06 4-78 7786 7668 1°8 1-5 7687 99 ~—1-2 7818 32 0-4 
S8-2L | 2-81 2.80 805% 7949 104 1:3 7941 112 | 71-4 8007 — 46 0-4 
| 
86-45 2.94 5-09 7991 7733 258 3.2 7777 212 | ~2.6 | 7911 89 1-0 
84.22 | 2.96 | 6-38 | 7912 7527 385 4.9 7567 345 | -4-3 7739 173 2-1 
| 
84°77 3-66 4-25 7915 7906 9 0-1 7917 2 | 0 | 8020 105 1-3 
91-02 | 3-71 3-77 8558 8399 -159 | -1-8 8448 -110 | -1-3 | 98587 | - 21 0-2 
| 
89-68 | 4-19 4-39 8506 8475 — 31 0-4 8478 28 0-4 | 8591 85 1-0 
| 
87 -69 4-29 4-19 8432 S357 75 0-9 8370 62 0-7 8466 34 0-4 
| | | 
86.46 4-20 5-29 8493 8183 310 «$6 8207 286 3-3 | 8338 |} -155 | -1-8 
86-47 | 4-22 | 5-27 | 8478 8190 -288 | -3-3 8215 263 3-1 | 8346 | -182 | -1-5 
84-68 | 4-43 | 5-82 | 8140 8095 15 | 0-5 8128 12 | -0-1 | 8272 132 | 1-6 
80-16 | 4-36 | 5-65 | 7934 7716 218 | -2-7 7747 187 -2-3 | 7888 - 46 | 0-6 
| | 
88-62 | 4-72 5-08 8701 8542 159 | 1-8 8566 135 | -1-5 | 8687 14 | -0-1 
86-49 | 4-79) 7-19 | 8507 8306 -201 | ~2.3 8356 151 1.8 | g539 | 32 | -0.3 
| 
86-80 | 4-69 | 5-45 | 8598 8372 26 | 2.6 8399 -199 | -2.3 | 8531 | 67 | -0-7 
8-61 | 4-83 | 5-60 | 8498 8318 180 | -2.1 8347 151 | -1-8 | “ess "| - 15°] -0.2 
78-85 | 4-40 | 7-76 | 7706 7636 70 | -0-9 7593 113, | -1-4 | - 7796 -|. -90 1-1 
] l 
83-41 515 7-28 8319 | 8180 139 1-6 8231 — 8&8 0-9 | 8394 | 75 | +0-9 
84-61 5.27 | 7-08 | 8484 8224 260 3-0 8375 -109 | -1-3 | 98551 | 67 | +0-8 
| | 
82-29 5-37 | 8-69 | 8262 8104 -~158 | -1-9 8176 - 86 -1-0 | 8400 | 138 | +1-6 
81-96 | 5-37 | 9-63 | 8339 8037 ~302 3-6 8120 219 | -2.6 | 8875 | 36 | 0-4 
82-66 40 | 8-42 | 8113 8238 145 i<s 8223 110 1-3 | 8440 | 327 3-9 
78-85 5-09 | 5-08 | 7808 7888 80 1-0 7912 104 1-3 | 8080 | 222 3-8 
79-69 6-25 | 9-16 8019 8177 158 1-9 8254 233 2-9 8489 | 470 4.8 
| | 
89-72 0-213) 2-22 | 7045 799 S| «(154 | 2-2 | 7184 139 | 1-9 | 7249 | 208 | 29 
| | | | 
93-19 | 0-446] 2-64 | 7708 78380 | 185 | 17 7841 iss) | 1-7 7606 «| - 97 | -1l-z 
; | } | | | 
| 95-05 | 0-686) 1-59 | 7825 7799 «=| - 26 | -0-3 7775 50 | -0-6 7319 |- 6 | 0-0 
| 91-24 | 0-686) 2-15 | 7547 7487 | -0.8 7472 75 | -1-0 | 781° | - 16 | 0-2 
| 


evidently no justification for taking the actual values 8140 
and 34,500 for carbon and hydrogen respectively. 

The percentage of carbon and hydrogen in a fuel can 
be determined with accuracy, and it occurred to the 
author that a simple formula might be found involving 
only the carbon and hydrogen which would give results 
more in accordance with those obtained experimentally. 
Proceeding on these lines, it appears that the formula 
8000 C + 33,830 H gives a result for the higher calorific 
value of a solid fuel, 7.e., coal, very closely in agreement 
with that obtained in the bomb calorimeter. 

Table I. shows the results obtained by Mahler.* 
Mahler could not obtain consistent results using the 
actual chemical analysis of the fuel, and in his original 
paper referred to he based his formula given above on the 
modified analysis obtained by deducting the moisture and 
ash. He also corrected the actual observed calorific 
value obtained by experiment in the bomb calorimeter in 
the same way, and then compared the actual with the 
calculated calorific value. 

In estimating the efficiency of a steam plant the 


a separate investigation, the results of which are given 
in Tables IT. and III. 

Criticism of results—The research, the results of 
which are shown in Tables II. and III., was carried out 
by the author in the Engineering Laboratory of \Univer- 
sity College, Nottingham, during the session 1909-1910. 
The latest form of the Mahler-Cook bomb calorimeter, 
constructed by Messrs. Chas. W. Cook, of Manchester, 
was used. The method of using the instrument, and of 
determining the chemical analysis of the fuel, is too well 
known to need description. Atleast two distinct deter- 
minations of the calorific value of each fuel were made, 
and in no case did the results differ by more than 0.5 per 
cent. 

The formula 8000 C + 33,830 H for the coals given in 
Table II. gives results very closely in agreement with 
those obtained experimentally, with the single exception 
of the anthracite No. 1, the calculated result in this case 
being 2.95 per cent. too high. On the other hand, for the 
same coal Dulong’s formula gives a result 3.9 per cent. 
too high, and Mahler’s 3.8 per cent. too high. 








* “Contribution & l'Etude des Combustibles,” par P. Mahler, “ Bulletin 
) de la Société d’'Encouragement pour l’Industrie Nationale,” 1893, 





+ See Report of the Committee on Steam Engine and Boiler Trials, 
| Institution of Civil Engineers. 
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Generally speaking, the formula 8000 C + 33,830 H 
gives results for steam coals within 1 per cent. of the true 
calorific value obtained in the bomb calorimeter. 

In the case of liquid fuels the results are still more 
striking. As will be seen from Table ITI., the higher 
calorific value obtained by calculation from the formula 
7500 C + 33,830 H gives results in most cases well within 
the errors of experimental observation. 

Conclusions.—For the steam coals experimented on 
by Mahler and the author the formula — 

Calorific value = 8,000 C + 33,830 H cvlories per gramme, 

or 14,400 © + 60,890 H_ B.Th.U.’s per lb., 
gives results more accurate than either of the formule 
due to Dulong and Mahler. 

Taking 966 British Thermal Units per lb. as the latent 


COGNATE INVENTIONS. 





| of time. Sometimes an inventor will wait unti] his 
| invention has reached such a stage as to promise a certain 
| degree of success before applying for protection, and then 


Wuen the Patents and Designs Act of 1907 came into | find that by so doing he has allowed another applicant to 


force a great deal of discussion took place on the subject | 


of Sec. 27, which prescribes that any person may apply 


to the Comptroller for the revocation of a patent on the | 


ground “ that the patented article or process is manufac- 
tured or carried on exclusively or mainly outside the 
United Kingdom.” Some foreign firms had previously 


made use of their patents to prevent manufacture in this | 
country, and the desire to put a stop to this abuse was the | 
There | 
was, however, in the new Act a number of other pro- | 


main reason for bringing the new Act into being. 


visions which have received comparatively little attention, 
and one of these is the section which provides for the 


TABLE Il.—Dry Coals (Author). 














Analysis of dry fuel. | | 3 : 
: J - 
| Be jg ES 
Description of fuel. F < i.) 32 lz BI = ite E 
= o n SE |§asee = 
= = ao {9 3 = 
7 = = eq |e "AS ! = 
- Ry 2° - go & 
— =) ~~ 
Ra 
Anthracite (Welsh), as used by Campbell for suction gas producer 87-96 3-98 2-73 8141 5460 319 
Polmaise anthracite 87-30 4-05 4 65 8270 S351 81 
Anthracite, Dillwy n ¢ ‘olliery Company, Limited 88-79 3-30 2-81 8200 S290 90 
Cannel coal, as used by Nottinsham Gasworks 77°26 SY 4.96 7842 7924 sv 
Coke from do. do. 91-40 1-02 0-15 745 785 242 
Tyne coal from Walbottle Colliery 83-97 5-58 7-49 S541 S480 61 
Bituminous coal 79-70 1-90 10-30 8147 2777 70 
TABLE IIL. — Liquid Fuels (Mahler) 
> as Bs 8 } 
as £ 3) = : t= 3 5 
= e e - 4 se. Ie s 
Description of fuel. e% = = ov, : Sco |g = 
= LS = £ = se 6§ 
3 7 ) = 7 s2 is = 
z 7 ae 
American heavy oil 86-894 13-107 10,913 11,494 O81 
American retined oil ‘ 85-491 14-216 0-293 11,047 11,863 816 
American petrol — 80-583 15-101 4-316 11,086 10,725 360 
American petrol (rough = — 83-012 13-889 3-099 11,094 11,458 364 
Baku heavy oil 86-700 12-944 10,805 11,523 718 
Caucasian petrolenm - 84-906 11-636 3-458 10,328 10,820 192 
Naphtha —_ Th 574 10-576 5-915 9,246 9 AO 347 
Ozokerite 83-510 14-440 0-100 10,946 11,779 83333 
Author's Results. 
Russolene (H.V.O.) 0-890 0 85-95 13-50 10,901 11,653 752 
American Kerosene ... ... ... PY ts vee .e | 0-780 0 85-05 14-40 | 11,163 11,899 736 
| 
Russian crude 0-871 0 86-90 13-10 | 10,833 11,595 762 
Java crude 0-867 0 87-10 12-70 — | 10,654 11,471 817 
Canadian crude ... 0-859 0-35 86-92 12-87 | 10.797 11,515 718 
Texas ernde.. 0-947 0-63 86-62 11-80 10,517 11,121 604 
Solar oil 0-896 0-30 86-61 12-60 10,783 11,397 614 
Coal oil 0-917 1-56 83-20 11-87 10,223 - 10,867 644 
Russian crude Caucasian ( Novorossisk - 84-90 11-63 1-46 10,328 10 861 533, 
American royal daylight 0-797 85-70 14-20 ~- 11,167 11,875 708 
| 
American crude petroleum a 86-894 13-107 10,912 11,596 684 
Retined American petroleum ... - 80-585 15-10 4-32 11,086 11,5853 497 
tefined Russian petroleum (Baku 0-825 _ 86-00 14-00 _ 11,270 11,830 1650 


heat of steam at atmospheric pressure, the formula for | 
the “net,” or “effective,” or “lower” calorific value 
will be— 

14,400 C + 52,196 H B.Th.U.’s per lb. 


For the liquid fuels experimented on by Mahler and 
the author the formula— 


Caloritic value = 7,500 C + 33,830 H calories per gramme, 
or 13,500 C + 60,890 H B.Th.U.’s per lb., 


gives results which are practically the same as those 
obtained by actual combustion in the bomb calorimeter. 
The corresponding formula for the lower calorific value 
will be 


13,500 C + 52,196 H B.Th.U.’s per lb. 


It shouid be noted that the most recent determination! 
of the calorific values of carbon and hydrogen are—Car- 
bon when cenverted to C O., 14,544 B.Th.U.’s per |b.; 
hydrogen (lower value), 52,200 B.Th.U.’s per lb. 





| 


+ See Report of Committee on Steam Engine and Boiler Trials, page 66, 
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consolidation of cognate inventions in a single patent. 

Sec. 16 of the Act states that “ where the same appli- 
cant has put in two or more provisional specifications 
for inventions which are cognate or modifications one of 
the other, and has obtained thereby concurrent pro- 
visional protection for the same, and the Comptroller is 
of opinion that the whole of such inventions are such as 
to constitute a single invention, and may properly be 
included in one patent, he may accept one complete 
specification in respect of the whole of such applications, 
and grant a single patent thereon.” 

In the year 1908 this section of the Act was taken 
advantage of in 164 cases, and in 1909 the number of 
cases increased to 399 ; it appears likely that when the new 
provision becomes more widely known among inventors it 
will become quite a common practice to make cognate 
applications, and it would therefore appear opportune to 
discuss the possibilities of the new procedure. 

It is not often that an invention is made forthwith. 
Sometimes an idea is conceived which may properly form 
the subject matter for a patent, but in general an invention 
is the result of trial and experiment Jasting over a period 





secure a prior date for the invention. There was some 
excuse for delay under the older procedure, because the 
expense of obtaining and maintaining patents in force jg 
| a serious consideration with most inventors, and it would 
generally be desirable to get the whole of the invention 
into one patent. The practice of “ cognating” seyerg| 
provisional specifications in one patent removes this 
drawback, because it is now possible for an inventor i. 
protect his invention as he develops it, by filing provisiong| 
specifications, and subsequently consolidating the subject 
matter of the invention when the time comes for filing a 
complete specification accompanied by claims. 

















; ‘i ey a; 
g sen he ee ee 3 
2 is Eez he @? tae 4 5 
PS SEe54 3 e | cB 3 3 
o | 58,2 Fr | $° z bs 
. | 524,58] & 2 cs = 4% 
= |s°=roR8| & - |3Seo)| & - 
3 |S gs 8 ~ gs 3 
s | £5 3 2S 5 
3.9 S451 310 3-8 8382 240 2.95 
0-97 | 8364 “4 1-0 S34 s4 1-0] 
} 
oe | 8281 8] 0-99 8219 19 ) 
1-05 | SOlY 170 2.) 7872 0 
‘2 | p77 4 2 7687 14 1A 
0-71 RASA 6 0.07 SHO 4 ) 
1-5 7868 279 3-4 S034 113 1-30 
Z ts 5 
2 2 P= 5 = 
= 5 oa 5 = 
5 ws 3 ag 5 
E 4 
he} 11,352 339 3-1 10,951 is O35 
7-4 11,624 O77 5.2 11,221 174 1-57 
3-2 11,543 457 4-2 11,152 66 O59 
3-2 11,316 222 2-1 10,925 169 1-52 
6-6 11,320 aS 1.7 10,881 76 0.70 
4.7 10,688 460 3-4 10,304 4 oO. 
7 9510 24 2-8 8,971 27h 2-48 
7-6 11,773 827 7-5 11,148 202 1-s: 
6-9 11,403 502 4-3 11.013 1lz 1-25 
| 
6-6 11.653 290 2-6 | 11,250 87 +78 
7-0 11,349 516 1-7 | 10,948 5 1-00 
7-6 11,227 573 5-4 10,828 174 1-6 
6-6 11,272 175 1-4 10,873 76 0-70 
57 10,879 362 3-4 10,488 29 0.27 
5-7 11,154 371 34 10,758 2 0-24 
6-3 10,634 411 4-0 10,256 33 0-32 
5-1 10,685 357 3-4 | 10,301 | 27 0-26 
6-3 11,635 458 1-2 | 11,230 63 0.58 
| 
6-2 11,350 438 1:0 | 10,991 20 0-35 
| 
4-5 11.543 157 1-2 | 11,152 67 0-480 
4-9 11,589 319 2-8 | 11,186 s4 0-71 
| 


In this way provisional protection is obtained as soon 
as possible after the invention is first conceived, and sub- 
sequent modifications and developments of it are also 
immediately protected provisionally. 

Under the older procedure an inventor developed his 
invention in the six months’ period allowed by law, but in 
drafting his complete specification he was confronted 
with the difficulty of avoiding disconformity between the 
complete and provisional specifications, and many inven- 
tors have been obliged on this account to leave out from 
the complete specification subject matter which it was 
desirable to protect, but which if included might cause the 
patent to be upset on the ground of disconformity. The 
only alternative was to file another application, involving. 
of course, the maintenance of a second patent. Further- 
more, the inventor being unconscious in many cases of 
the danger of disconformity, and erroneously believing 
that his further developments of the invention could 
properly be included in the complete specification to be 
filed at a later date, would neglect to apply for provisional 
protection at the time when the developments were made 
and thus lose valuable priority of date, These and other 
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than it is in the Administrative County. According to | again, it is pointed out that mere numbers do not serve 
f those responsible for drafting the Patents and | the estimates of the Registrar-General the population of | as a measure of the degree of obstruction caused by 
Designs Act of 1907. | London in 1910—namely, 7,537,196 showed « an increase | vehicles of different classes. For instance, the number of 
Up to the present time the Comptroller has adopted a | over the population in 1909 of 107,456, of which 38,748 is | vehicles of all classes that passed Bow Bridge and 
generous latitude on the question as to what constitutes a attributable to the Administrative County and 68,708 to | Shepherd’s Bush were found to be practically the same, 
cognate invention. The question is wrapped up with | Outer London—equivalent to percentages of .8 and 2.7 but reduced to a common standard the traffic at Bow 
that of unity of invention. Where two inventions embody | respectively. This fact, it is pointed out, has a direct | Bridge was found to be the heavier in the proportion of 
different constructions, even though they may have a| bearing upon traffic inasmuch as it implies a growing | 46.7 to 39.6. To arrive at some uniform basis of com- 
common object, it is generally necessary to apply for two | demand for traffic facilities of a kind differing from that | parison, therefore, it became necessary to find a “ Traffic 
atents. If, however, two substantially equivalent con- | which would be required were the increase distributed | Unit” in terms of which every vehicle might be assigned 
structions are set out in the provisional specifications, | evenly over the two areas. Statistics show that not only | a coeflicient, which might have a relation to its size, 
poth of which can be embraced in a single claim, it will | is travelling in and about London increasing steadily in | speed, and flexibility. Accordingly the following classifi- 
generally be found possible to consolidate the applications | volume, but that it is increasing in a higher ratio than the | cation was adopted :— 


considerations of a similar nature were obviously in the 


minds 0 











and obtain one patent. Each particular case must be | population itself. Another factor to be borne in mind is | = oer ets 
judged upon its own merits, and where the invention | that the average length of journeys is also increasing, as | 1 ante gaa Foe Son. 
8 ‘ 5 g “ ¥ | orse (fast) 3 Electric trams ... 10 
opens out an entirely new field, there is obviously greater | well as their number, this being undoubtedly owing to | > ae. 2 Omnibus (horse)... 5 
scope for combining the applications than in the case | the tendency of large numbers to live further and further | 2 ,, (fast) 4 »,. (motor)... 3 
where the invention consists in an improvement of a | from the centre. 2 4, (slow) 10 Cabs (horse) 2 
known device or process. The longer the delay to take steps to widen and | Motor (fast) 2 (motor) ... | 
The number of provisional specifications which can be | improve the arterial roadways of London and to make ae (slow) 8 —— ore ; 
thus consolidated is apparently unlimited, but the cognate | new roadways, the greater will be the expense of carrying | oo “Bicycles 5 ra 
out the necessary work. Before taking any steps, | 





applications on which specifications have so far been 
published mostly comprise two, and in a few cases three | however, it was necessary in the first instance to obtain 
provisional specifications. The patent when granted | an accurate idea of exactly how dense the traffic was on 
bears the date of the first application, but in considering | the various main roads leading from the metropolis. 
the validity of the patent as regards novelty of invention, | The London County Council, which has a staff of men | that which has been used in the preparation of Fig. 1. 
reference will be made to the respective dates of the | specially trained for this work, was approached and under-| The roadways in London to-day are, as a rule, no wider 
several provisional specifications. took to take the census. A classification of vehicles was | than they were a hundred years ago, and in the mean- 
This section of the Patent Act has not yet been sub- | settled by consultation with the statistical officer of the | while encroachments have been suffered to grow up 
jected to judicial interpretation, and there are undoubtedly | Council, the points at which it was desirable to count the which have added greatly to the difficulty in widening. 
inany difficulties in regard to the new procedure which | traffic were selected, and the first census was taken “There is now,” says the report, “not a single road 
will in course of time be elucidated. For instance, inthe between January 8rd and February 18th, 1910. To | leading into London which, in some parts of its course, 
case of a cognate application where the complete specifi- | measure the difference in volume and nature, between the | is free from serious defects, arising either from the con- 


| It is explained that this classification can only be 
| regarded as approximate, since the various vehicles differ 
| among themselves. Still, it is a basis to go on, and it is 


cation contains only one claim it is difficult to see how | winter and summer traffic, a second census was taken | ditions of the road itself, or from the volume of traffic 
the patent would be effected by a second patent, the date 
of which comes later than that of the first provisional, 


between June 6th and July 22nd. | 
The results of these two counts are shown diagram- 
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which it has to carry. Within the last few years, owing 
to the great increase in the population, especially in outer 
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but earlier than that of the second provisional. Cases 
of this kind may easily arise, and will doubtless 
form a good subject for legal argument. But nevertheless 
there are advantages associated with the new procedure 
which are so obvious that many inventors are now 
making cognate applications, and it appears likely that 
the number will increase when the practice on the subject 
becomes more settled. 





REPORT ON LONDON TRAFFIC. 


Tue third annual report of the London Traffic Branch 
of the Board of Trade has just been issued as a Blue- 
book. It forms a continuation of the two previous 
reports, brings the record of the principal facts relating 
to locomotion in London down to the end of 1909, and 
gives such additional information as it has been possible 
to collect regarding changes that have occurred in the course 
of the year 1910, including particulars of new projects for 
which statutory sanction has been sought or obtained. 
Its most important contents, however, are the results, so 
faras they can be given, of a special inquiry which the 
Branch was directed to make into the sufficiency of the 
arterial roads leading into London. It is this portion 
of the report to which we propose specially to direct 
attention. In it the defects of the existing roads are set 
out in some detail, and suggestions are made as to what 
measures it would be desirable to take with a view to 
make good the deficiencies and generally to bring the 
main thoroughfares up to the requirements of present and 
prospective traffic. 

In the first place reference is made to the increase in 
population in Greater London, and the fact is recalled 
that while the population in that area increases as a whole 
year by year, the increase is much larger in Outer London 


matically in Fig. 1, in which the width of the darkened 
portions indicate the relative density of traffic. It will 
not be necessary to go deeply into the details of the 
census, further than to say that as far as possible 
counts made at different points on the same road 
were made on the same day. Both winter and 
summer enumerations showed that a larger volume of 
traffic passed in and out of London on the roads leading 
east and west than on those to the north and south. 
Generally speaking, within five miles of St. Paul’s, traffic 
was heaviest on the eastern roads, but, on the other hand, 
it was sustained with comparatively slight diminution for 
greater distances on the western roads. On the Oxford 
road at Ealing and on the Bath road at Brentford, for 
example, the volume of traffic was larger than on any 
other road at a distance of nine miles from St. Paul’s. As 
a rule, trade vehicles were found to outnumber passenger 
vehicles, but the proportion varied in different parts. The 
summer census showed that in the north-east the number 
of trade vehicles exceeded that of passenger vehicles 
by rather more than two to one, in the south-east by about 
two to one, and in the north by nearly one and a-half to 
one, whereas in the north-west and south the numbers 
were nearly even, and in the south-west the passenger 
vehicles slightly outnumbered trade vehicles. At Canning 
Town Bridge the trade vehicles exceeded the passenger 
vehicles by over five to one, whereas at Putney Bridge 
the passenger vehicles outnumbered the trade vehicles 





by two to one. 

The report lays stress on several points regarding these 
two censuses. The first is that as each particular count 
was made on a single day only, it cannot be accepted as 
representing the true daily average. The volume of 
traffic varies from day to day, and is affected by many 
circumstances, apart from the season of the year. Still, 
every precaution was taken to choose days for the counts 








which were unaffected by abnormal happenings. Then, | 
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Fig. 2—CHART SHOWING PROPOSED ROADS 


London, to the introduction of electric tramways, and, 
more recently, to that of motor traffic, the use of the roads 
has increased to such an extent that all the main 
approaches to London are overtaxed, and the situation 
which existed prior to the advent of railways has been 
introduced in an aggravated form.” The report considers 
that the space occupied by tram lines in busy thorough- 
fares ought not to be regarded as available for ordinary 
traffic, and in such situations should not be treated as 
part of the roadway. Centre standards are condemned 
as being always objectionable, and their removal would, 
itis urged, be beneficial to traffic, and would in some cases 
increase the capacity of the roads by quite 20 per cent. 

In laying out the width of an arterial road in London it 
will, it is stated, be necessary to adopt standards consider- 
ably in advance of those that were accepted as sufficient 
in the past. Where the frontages are occupied by shops 
and business houses allowance must be made for standing 
and slow-moving vehicles which practically take up the 
width of a single line of traffic on each side. In addition 
to these two, and to the space occup‘ed by tramways, an 
arterial road should be wide enough for at least two lines 
of moving vehicles on each side of the tram lines, in order 
that fast traffic may pass unchecked at normal speed. 
Thus the roadway of a main thoroughfare with shops on 
both sides ought to accommodate a double line of tramway 
and six lines of ordinary traffic—three on each side. In 
extreme cases if may even be necessary to allow for four 
lines of traffic on each side. Assuming that each line of 
traffic requires 8ft. 6in., and giving a corresponding width 
to the footways the figures given in the following table are 
arrived at :— 


Roadway. Footway. Total. 
ft. in. ft. in. ft. in. 
Two tramlines and 4 lines of 
traffic on each side... 8 0 40 0 125 0 
Two tramlines and ‘3 lines of 
traffic on each side 68 0 32 0 100 0 
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Roadway. Footway. Total. 
ft. in. ft. in. ft. in. 
Two tramlines and 2 lines of 
traffic on each side... 51 0 29 0 80 0 
Two tramlines and 1 line of 
traffic on each side .. 34 0 20 0 54 0 
Three lines of traffic without 
tramways 25 6 17 0 42 6 


These dimensions, says the report, are obviously subject 
to variation, but they serve to show the widths that should 
be aimed at, and point to the following standard of widths 
for roads of different classes in the neighbourhood of 
London :— 


Main roads. notlessthan ... ... ... ... ... l0Oft. 
1st class county roads, either radiating or con- 
necting places of importance... ... T5ft. to 100ft. 


2nd classcounty roads ww. ww ww... 50ft. to 75ft. 

Ist class district roads, connecting villages or form- 
ing branches of main or county roads .. 85ft. to 50ft. 
2nd class district roads, mostly country lanes 25ft. to 35ft. 
Having arrived at this classification, the report next 
proceeds to consider the various main roads radiating 
from Greater London into the surrounding country. 
There are 23 of these, and for convenience sake they are 
divided into six districts :—-S.E., S., S.W., N.W., N., and 
N.E. They are set out in the accompanying table, and 
are shown in Fig. 2 :— 





aivuhe Road and Remarks. 
DOVER. 
S.E. Maidstone. 
\ Tonbridge. 
Eastbourne. (Branches from the Brighton road South of 
Croydon. ) 
8S. ~< BRIGHTON. 
Sutton and Reigate. (Alternative road to Brighton.) 
Worthing. 
wae { PORTSMOUTH, 
8.W. \ a OKE j One road as far as Hounslow. 
(OXFORD. 
Harrow and Aylesbury. 
N.W Banbury. 


Edgware and St. Albans, (Branches from the Banbury 
road join the Coventry 
road at St. Albns.) 

\ Join at Finchley and for 


COVENTRY some three miles form one 


| 
| 


road, dividing again at 





N GREAT NORTH ROAD 

+ J Chipping Barnet. 
Enfield. (Nota good through road beyond Enfield.) 
Cambridge. 
(Waltham Abbey. (Not a good through road beyond 
| Waltham Abbey. ) 

n.E, ~ NORWICH. 

“ee “) Chipping Ongar. 
| COLCHESTER, 
Southend. 


These roads are all discussed in detail for a good many 
miles out from the centre of the metropolis. It is im- 
possible for us to give separately all the remarks made, 
and it must suffice to say that the defective points of each 
road are given and proposals made for improving them, 
for forming by-passes, and for the construction of new 
roads. The suggested improvements and the new roads 
are for the most part shown by dotted lines in Fig. 2, 
taken from the report, though certain of the suggestions 
have not apparently been included. The most important 
of the new roads as regards length are the Eastern- 
avenue, 10.4 miles; the Western-avenue, 13.1 miles; the 
North Circular-road, 8.5 miles; and the Chertsey-road 
with its extensions, 11.5 miles. The suggestion is to make 
in all 99.9 miles of new road and to improve 25.45 miles 
of old road, making a total of 125.35 miles. The whole 
of the new roads and the improvements, with the lengths 
of each, are given in the following table : — 





. : uIW 
Approximate mileage. 











New | Old road, | 
road. | Improved.) Total. 
Eastern Avenue ... ... ... ...| 10-4 2-7 13-1 
Brentford by-pass—to the Bath 
roa Ce 4-7 3 5-0 
Extension to join the Basing- 
stoke road ele ites ties 1.9 - 1-9 
Western Avenue... ... ... ..; 13-1 — 13-1 
Connection with Sudbury .. 1-95 BD 2-3 
Old Kent-road and Bromley v4 
a ee ee 2-85 1-8 4-65 
Cromwell-road extension (Brent- 
for a oe 2-75 1-0 3°75 
Richmond connection ... .. 2-0 “4 2- 
Hurlingham Bridge and 
approaches eat? ea 1-9 6 2-5 
Kingston by-pass... 7-2 8 8-0 
Tolworth branch... ... .. 5 5 
Merton and Surbiton extension 3+3 — 3-3 
Cherteey road... ... ... ... 7-8 2.2 10-0 
Extension to join the Woking) 
road a. bee ¥ 1-7 _ 1-7 
Branch to Weybridge 2.0 _ 2-0 
Croydon By-pass... ... 4-25 5 4-75 
North Circular Road— 
Brentford to Park Royal 5 2-5 3-0 
Alperton to Great North road 6-5 | 1-0 7-5 
Great North Road to Norwich 
NE Pit oct es as ee 1-5 | 6-2 7-7 
Sutton by-pass ... ... 5-1 | _ 5-1 
Merton connection ... 1-05 +35 1-4 
Bromley by-pass... ... 1-2 1-0 2-2 
South Circular Road ... 3-0 3-0 6-0 
Eltham by-pass ... ... 2-7 _ 2-7 
Kidbrooke connection ... 5 - 5 
Chislehurst connection ... 6 _ -6 
Shooters’ Hill by-pass... 4-15 75 4-9 
3exley connection ... 75 75 
Chipping Barnet... ... 8 _ 8 
Epsom improvement ... 5 — 5 
Barking improvement... 15 “15 
Colnbrook by-pass 2-6 — 2-6 
99-90 25-45 125-35 


The construction of several new bridges and the recon- 
struction of some existing bridges are included in the 
suggestions. 

temarking on these figures the report says that the 


ing 254 miles of existing roads within the Metropolitan 
area, in addition to extensive widenings of other existing 
roads would, of course, be very large; but, it continues, 
“it is difficult to see how it can be avoided if congestion 
is to be relieved, and proper provision made for the needs 
of the future. Large as the expense may be, it should be 
remembered that the cost of inaction is also heavy. The 
time lost daily by millions of people through insufficient 
road accommodation is alone equivalent to a loss of 
money, which, though impossible to estimate with 
accuracy, must be very large. It should further be borne 
in mind that the longer the 
improvements are postponed, 

the more costly they will 

be.” It may be added, how- 

ever, that the report does | 
not enter at all into the ques- | 
tion of cost. No estimate 
whatever is given of the 
outlay which the proposals 
would entail. Nor does the 
report pretend to exhaust the 
whole subject; it is not to 
be regarded as offering much 
more than a basis for dis- 
cussion. 

In addition to what we 
have outlined in the foreoing 
the report contains chapters 
on “New Roads in Liver- 
pool,” “Streets and Roads,” 
Public Carriages,”. “ Tram- 
ways,” “ Rail-less System,” 
“ Railways,” “ Steamboats,” 
and “ Regulation of Traffic.” 
There are also a memoran- 
dum by the Home-oflice, and 
eight appendices giving (a) 
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and its readjustment to meet the heaviest modern 
requirements in the way of building berths and fitting. 
out basin, the London and Glasgow company will have a 
riverside frontage to 1ts works of almost double what, it 
has at present. The new tidal basin, which is disposed 
obliquely to the line of river, will measure 700ft. in 
extreme length by 210ft. in width at the entrance, and 
will be of enormous advantage as regards berthage for 
vessels fitting out afloat. Hitherto the vessels from 
the company’s stocks have been accommodated, not 
without much inconvenience and some risk, in the river 
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Areas and Population, (0) 
Traffic Census, (c) Railways, 
(d) Tramways, (e) Woolwich 
Ferry and Thames Tunnels, 
(f) London County Council : 
Further statements in con- 
tinuation of evidence given 
before the Royal Commission 
on London Traffic, (g) Report on Transit Facilities in 
New York, and (hk) History of the Metropolitan Roads. 


Fig. 1—SITE 








CLYDE AND TYNE SHIPYARD EXTENSIONS. 
No, 11> 


ConTINUING our survey of the improvements and 
extensions now in progress in the shipbuilding establish- 
ments in the Clyde district, we find that the London and 
Glasgow Engineering and Iron Shipbuilding Company, 
Govan, some time ago acquired a site of about 10 acres, 
abutting on its present Middleton shipyard, and on this 
additional ground there are now being constructed a tidal 
basin of considerable area, and a new building berth 
capable of accommodating the largest of modern vessels, 
naval or mercantile. While mercantile ships, as in the 
past, will form, perhaps, a major portion of the work of 
the yard, the immediate object of the extensions is the 
provision of adequate facilities for building and fitting out 
naval vessels up to the heaviest class of battleship. 

The additional ground upon which the contractors are 
now busily employed in excavating, piling, and construc- 
tional operations, was formerly the shipyard of Messrs. 
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OF NEW TIDAL BASIN AT,__MIDDLETON YARD 


alongside the yard. In fact, with the steadily increas- 
ing size of ships, both naval and mercantile, this new 
fitting-out basin was absolutely necessary for the further 
development of business. 

The basin, as will be seen from Fig. 1, is in close 
proximity to the series of graving docks of the Clyde 
Trust, and within very short distance of all parts of the 
harbour where new vessels are usually berthed while 
being fitted out from their builders’ works. The basin 
will have a depth of water equal to 29ft. at lowest tides, 
and thus conform to the Admiralty stipulation as to naval 
vessels, being kept always afloat while fitting out. Crane 
accommodation of adequate capacity is necessarily a 
feature in the equipment of the dock; but beyond the 
preparations for installing a 75-ton electric travelling jib 
crane, which will traverse the whole length of one side of 
the dock, the full extent of the crane equipment has yet 
to be decided upon. 

The maximum length of the basin at low water level 
will be 7O00ft., the breadth at the entrance 210ft. and at 
the end 182ft. The depth of water at high tide will be ap- 
proximately 41ft. and at low tide 29ft. The water area at low 
tide will be nearly 3 acres. The whole basin will be con- 
tained within a breastwork of timber sheet piling extend- 
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Robert Napier and Sons; subsequently taken over in 1900 | 
by Wm. Beardmore and Co., and by the latter firm left | 
vacant in 1905, when it removed to its new and extensive | 
shipyard at Dalmuir. Itis of interest to recall that the 
ground now being requisitioned was first used as a ship- | 
yard in 1841, when Robert Napier added iron shipbuilding | 
to his already extensive engineering business. It was | 
from this yard that one of the two first ironclads built in | 
this country, the Black Prince, a vessel of 9400 tons and | 
5570 indicated horse-power, was launched in 1862. 

With the absorption of this famous shipbuilding site 








cost of providing 100 miles of new roads, and of improv- 





* No. I. appeared February 10th, 





= / “2D ve : 
s | 2b, Af 
Scale. “s | ‘ 
Inala! 5 10 _§ 20 _25 __30Feet. *€ V 
— —— S 
Cross Section at Southern End of Basin. 
Tu Ewstnec Swain Sc 


Fig. 2—CROSS SECTIONS OF NEW TIDAL BASIN 


ing to a total length of about 1430ft. This sheet piling, 
fully three fourths of which has now been completed, con- 
sists of creosoted pitch pine timbers, in logs 12in. square, 
and from 40ft. to 44ft. long, driven in bays of three piles 
each, with a batter of 1 in 24 on the face, and finished off 
4ft. above low water level. The piles forming a bay are 
securely fastened together with oak dowels and iron dog 
spikes, and each bay is tongued and feathered in the one 
adjoining it.so that when driven the whole forms one 
continuous breast work. 

Referring to the sectional plan—Fig. 2—it will be 
gathered that the breastwork is strengthened and bound 
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WEST TRENCH, LOOKING SOUTH 


together at its upper end by two lines of horizontal 
double-headed permanent-way rails in front, and two 
lines of timber runners at the back, 12in. deep by 8in. 
broad. These lines of wales are 17in. apart from centre 
to centre, and the rails and timbers are fastened to the 
piling and to each other by lin. diameter bolts spaced 
2ft. apart. 

For the driving of the sheet piling, trenches 12ft. wide 
at the bottom, and with a slope of 14 to 1 on the sides, 
were excavated on the east, west, and south sides of the 
basin, the bottom of the trenches being at low-water 
level. A portion of the original ground, from 20ft. to 
80ft. in width, and at a distance of about 50 yards from 
the river, was left undisturbed in the lines of the east 
and west trenches so as to form a dam or bulkhead for 
safeguarding the works from flooding at high tide. Large 
sumps were also sunk to drain the trenches still further, 
the water from the sumps being lifted by means of two 
No. 9 pulsometer pumps, and discharged through pipes 
laid across the dam. In this way the contractors were 
able to proceed uninterruptedly with the work. Con- 
currently with driving the sheet piling within the 
trenches, the work of driving the piling alongside the 
river, and at the north-east and north-west corners of the | 
basin, was proceeding in the intervals of low water. 
When the sheet piling within the trenches had been com- | 
pleted, the dams were removed and the remaining spaces | 
of piling driven by “tide work.” 

The breastwork throughout is held in position by | 
wrought iron tie rods, 3zin. in diameter, spaced 10ft. apart, | 
anchored to a concrete wall 6ft. deep, and from 4ft. to 6ft. | 
wide; which is built about 60ft. back from the face of the | 
breastwork, and sunk 14ft. into the natural ground. The 
tie rods are furnished with heavy bearing plates and | 
washers at the ends, and are fitted with the necessary 
couplings and union screws. In order not to disturb the | 
natural ground more than was necessary, these tie rods | 
were placed in position between the sheet piling and the 
anchorage walls by means of headings; and for red 
greater part of their lengths were driven through the solid 
ground; while to prevent corrosion the couplings were 
eneased in fine cement concrete. The trenches for the 
anchorage wall on the east side of the basin parallel to 
Highland Lane and to the south of the basin, where the 
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EAST TRENCH, LOOKING SOUTH 


be seen from Fig. 3 that twelve timber dolphins are pro- 
vided, seven on the west side and five on the east side. 
These are constructed at intervals of 100ft. from centre to 


boundary wall is old and of a considerable height, were 
very strongly timbered. This timbering was allowed to | 
remain in position when the trenches were filled in so 
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Fig. 3-LONDON AND GLASGOW =COMPANY’S NEW_ (TIDAL BASIN 


centre along the breastwork and are 12}ft. long on the 
face by 214ft. broad, their finished or cope level being 6ft. 
The dolphins—see Fig 4—are 


that the disturbed portion of the ground might be 
strengthened until it had time once more to solidify. 2 
To give access to the ships moored in the basin it will | above high-water level. 
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supported on timber piles in three rows of three piles 
each, connected together by struts and diagonals. The 
front row is composed of piles 52ft. long by 13in. square, 
finished with elm fenders on the face. The centre pile of 
the middle row is 48ft. long, and is used as a mooring 
pile, the other two in this row being 45ft., while the back 
row piles are 35ft. long. Each dolphin has two stay-piles 
35ft. in length, connected to it by timber angled struts, 
12in. square. In the breastwork and dolphins, when 
completed, over 73,000 cubic feet of timber will have been 
used. With the piling completed the side slopes of the 
basin will be faced with broken slag, grouted with fine 
material, and finished off at the top with a I4in. by Qin. 


is at the rate of }in. per foot; and the berth being dis- 
posed, like the tidal basin, obliquely to the line of river, 
and its projection coinciding with the deep tidal basin 
of Yorkhill, on the opposite side, a good launching run is 
afforded. Alongside this building berth, and occupying part 
of the ground lately acquired, new machine sheds will be 
erected, which will be equipped with up-to-date machine- 
tools of all classes. The engineer from whose plans and 
under whose superintendence the dock is being con- 
structed is Mr. John D. Parker, M. Inst. C.E., Glasgow, 
and the contractors for the work are Messrs. Kinnear, 
Moodie, and Co., of Glasgow. 

While the situation of the new tidal basin admirably 





timber cope supported on Yin. by Qin. piles driven 6ft. 
apart, as made clear by Fig. 2. 


meets all requirements as regards non-disturbance from 
river traffic, and its adjacency to the company’s ship- 













































gated sheeting, the remainder to the concrete foundations 
being brickwork. Electric travelling cranes of 35 tong 
capacity, by Marshall, Fleming and Co., Motherwell, 
already serve the machine shops, while the crane girderg 
in the erecting shop are designed to carry two travelling 
cranes, each to lift 60 tons. These are 3-motor electric 
cranes of 47ft. span, and are now nearing completion in 
the works of Alex. Chaplin and Co., Limited, Govan. The 
hoisting, cross-travel, and long-travel motors are respec. 
tively 33}, 10, and 27 B.H.P. The full load of 60 tons is 
lifted at 5ft. per minute, and a quick speed of 16ft. per 
minute for a 25-ton load is provided. The cross.-traye] 
speed is 60ft. per minute with full load, and long-trayel 
speed is 200ft. per minute with full load. 

Electricity from the Glasgow Corporation mains has 






































































I Copii F Sie as 
Formation Level 12:23 ft_above 0.0. Ree thick, 7 ae Cope Level 223 above 0.0. -——+¥ Coping 12*9 ; ag = _Loping 12-9 
Ss ees j je —— { ner Ws i SE : —] in 
Tobe refilled with ashes or Si, Bi Wialing (3+ 6%. - "Q 66 —> 1 E U 1S 0=4 eo 
cther approved material mY | Be mena eesans i Ht ico = curemmes | a = | Gmscaseaf a 
. | Te a: H.W.L. ‘ tt Ai a Uw 
-- €0- rod Lu eae aes ae ee A TT. Ws | agled Strut 2-2-7) “58 
3 eae a. W.1.Gland lt tH} || | lon Struts LW 1 Gland 
ii IES | oe ne ie He Ping 
Wrought Iron 7;, eS. Bree Ho -) ‘ Saye 30'long | i | l LU sia Pile 20 19 
a ee oe SS. |.: See = ee ee i HOT ye's9- 
it . i E Top Lof Sheet}! | Piling || 2°|| | below 0. dD. 
i = eet ae oe 
se = Se = Se: = 4 | of a " | ma a Pea 
Cancrete Anchorage | | \ L.WL m vee = t= 
Wall ee | \ aes ya. — a SS. REE Lowe 
te Cross Section. I i i ina -5.0-} 
= ITs 
| 4 | | 
| 4 | ld | 1 | 
: | | | | | 
1.10% 2 % = | a 4 a] 
} eg eye iB i < a Elevation. 
TT oT 453 3 if = Nm | : . 
rd = dis i 2 » . ~) 
I Steel % met a" ‘ a eo Bc 
Bin Sicae  ~-4 conert¥ni 3s, hi & > mc 
| ___ fa _mtaperedto 76 «Je i s |e N 
Pea Holes in Plates to be |< iy ry 
1 ee apt bored to fit Pins 12 ae T ¥ 
||8 2 Nb 
i|* = | is 
» NX 3 
y “4 R 
ae sa 2 St Papers te'suit Bottom of Dock 
i od +-9-< W Washer Pla a Z 
‘ Q 28 'decpsoBBeIe ——+———> 
Details of Tie Rods. —sS. — 
P i Angled Strut l2*12~ Angled Strut 12*/2 
cale of Feet. 
20 5 0 5 2 2 8 30 Plan at A.B. Plan at C.D. 
phe Ee hc, A AR 
Swain Sc. 


“THe ENGinesr’ 


Fig. 4—DOLPHINS OF THE NEW TIDAL BASIN AT MIDDLETON 


The method of construction adopted—that of sinking | 
wide trenches on the lines of the breastwork and driving | 
the sheet piling therein—has involved about 82,000 | 
cubic yards of excavation. The excavated material has | 
nearly all been thrown up by steam cranes and banked 
within the space included in the future water area of the 
basin. Since the completion of the breastwork piling 
good progress has been made with the dredging out of | 
the basin area by a bucket dredger hired from the | 
Clyde Trustees, the nature of the material offering no 
obstacles to rapid work. That some time, however, will | 
be occupied in this work will be understood when it is | 
stated that, including the excavated material from the | 
trenches, the total quantity to be dealt with amounts to | 
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building berths and harbour crane facilities, it leaves 
something to be desired when its relation to the engi- 
neering and boilermaking sections of the company’s 
works is considered. These sections have all along been 


| situated on the opposite side of the Clyde, somewhat 
| nearer to the centre of the city than the shipbuilding 


yard. The boiler works, which have within recent years 
undergone complete reconstruction, are situated near the 
river front at Lancefield-street, where the administration 


| offices of the company are also to be found, while the 


engineering works which are closely adjacent are at pre- 
sent being extended to almost double their previous capa- 
city. A new machine shop 200ft. long, 50ft. wide, and 
60ft. high was some little time ago added to the existing 
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Fig. S-LONDON AND GLASGOW COMPANY’S NEW ERECTING SHOP 


about 300,000 cubic yards. The material is being carried 
down the river by hopper barges chartered from the 
Clyde Trust, and by them deposited beyond Garroch 
Head, as in the case of ordinary Clyde dredgings. The 
whole of the work in connection with the construction of 
the basin has been pushed on with great vigour, and is 
now well advanced. On page 159 we give some views 
showing the progress of the trenching operation. 

To the west of and parallel with the tidal basin the 
new building berth already referred to has been brought 
almost to completion. The foundations of the berth have 
been laid with every regard to solidity and permanency, 
concrete and timber piling being largely used in the 
work. The ground thus treated will afford accommoda- 
tion for a berth 660ft. long and 95ft. wide. The declivity | 





shops by Sir William Arrol and Co., and the new area is 
being gradually occupied with tools formerly somewhat 
inconveniently situated in the older shops, and with new 
tools of the most modern character. 

Alongside this machine shop a new shop of the same 
dimensions is now nearing completion ; it will be entirely 
devoted to erecting purposes. The latter shop, while of the 
same general style of construction as the former—see Fig. 5 
— has been erected by A. and J. Main and Co. and Arrol’s 
Roof and Bridge Company. In line with a continuation 
of the new erecting shop—although not so high—a new 
pattern shop has been constructed. The roofs of the new 
machine and erecting bays are entirely glazed, and have 
ventilators the full length along the apex. For a depth 
of 40ft. from the eaves the walls are of galvanised corru- 


| been introduced for driving all the new and most of the 
heavy tools. Amongst the new machines just laid 
down in these shops are several specially designed to 
deal with turbines of the largest sizes now common in 
naval ships. These include a turbine casing boring 
machine and a turbine rotor lathe, both motor-driven, 
capable of dealing with turbines up to 16ft. diameter. 
These are of Thos. Shanks and Co.’s make, the lathe 
being of 120 tons weight and laid upon specially strong 
foundations of reinforced concrete. Wall and _ table 
horizontal planing machines of Shanks’ make have also 
been installed. 

The tools referred to, with others, are to be found in 
the heavy machining section of the new shops, a fair idea 
of the construction and arrangement of which will be 
gathered from Fig. 8, page 166. The overhead electric 
cranes here, of 35 tons capacity, are of Marshall and 
Fleming’s make. On the right of the view is the turbine- 
casing boring machine referred to, and the other tools 
mentioned may also be seen in position; but of each of 
these a closer view is given in Figs. 6, 7, and 9. The 
boring machine—see Fig. 7—is of similar type to that 
illustrated, but without descriptive details, in Tur 
ENGINEER for August 13th, 1909, and of a size capable of 
boring up to 13ft. diameter. It has a wide and deep 
slide-bed, on which is mounted a vertical column of box 
section. It is provided with variable speed motion 
through change wheels, also quick power traverse 
either way. The column carries a balanced saddle 
having machine-cut bevel gear for quick speeds com- 
bined with large diameter machine-cut worm wheel 
for slow speeds. The driving clutch fastened to the worm 
wheel has three steel jaws for gripping and driving the 
boring bar, which is a hollow steel forging 13in. diameter, 
36ft. long. Two stays of massive design support the bar. 
With tools of this type castings are machined in the 
same position as when in place in the ship. In setting 
the work expedition is secured by quickly bringing the 
boring bar to the required height, and no packings are 
required. 

The vertical and horizontal planing machine—sec 
Fig. 9, page 166—while designed for large general work 
of all kinds connected with marine engineering, is 
specially well adapted for turbine casings, as for sole- 
plates, columns, condensers, and other large castings 
forming part of reciprocating engines. The foundation 
bed, work table, vertical bed, uprights, travelling standard, 
and other features of this massive tool are all of strong 
design; and accommodate work of 22ft. in length by 18ft. 
in height. . 

Of the turbine lathe, a view, specially taken for this 
article, is given in Fig. 6. At the time this photograph 
was taken the work being dealt with consisted of a steel 
column for an hydraulic press not exactly representative 
of marine work. This lathe has been designed to deal 
with turbine rotors up to a diameter of 10ft. 9in. over the 
saddles; while it can tip up to a diameter of 12}ft. over 
the bed. It is 75in. in height of centres; admits 40ft. 
between the centres; and, as will be seen, is provided 
with four powerful saddles. The fast headstock is 
very strong, with broad base, fitted with hard forged- 
steel spindle having a large diameter front journal 





running in gun-metal bearings of octagonal section, 
and having a series of rings that take the end 
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Fig. 6-SHANKS’ TURBINE LATHE 











thrust. The patented driving is of the simplest ‘char- 
acter, as will be seen by reference to the illustration, and 
ensures silent running, reduced torsion through the shafts, 
and requiring a minimum expenditure of power. No 
bevel, intermediate, internal or idle wheels are used, all 
of which the makers consider are more or less objection- 
able. The motor is variable-speed, shunt-wound, and 
gives, with the changes of gear, at least 100 spindle 
speeds in a very fine gradation, while all the gear changes 
are made from two levers conveniently placed at the 
front. The face-plate is a strong box section casting, 
having a cut steel spur ring shrunk on and _ bolted 
thereto. It is fitted with four steel jaws moved by 
screws which have ball thrust washers, while four 
removable steel grips are provided for small diameters. 
The slide bed is of the makers’ double-bed type, and is 
of special section to resist stresses, while its great depth 
secures rigidity. Each bed has machine-cut racks for 
hand and power traverse of the saddles, also very accu- 
rately cut steel guide screws resting on the bars of the 
bed. The four saddles have each very long disengaging 
nuts and power and hand traverse along the bed. The 
front saddles are fitted with self-acting surfacing rests, 
swivel rests self acting at any angle, and with an insetting 
slide operated by hand, and at the back each saddle has 
a self-acting surfacing rest and a fixed compound rest, 
specially made to resist the upward stresses of back 
cutting. This compound rest has a longitudinal self- 
acting feed, the insetting slide being operated by hand. 
The loose headstock is very strong, being specially 
designed to take heavy stresses. It has large-diameter 
spindle, centre, and forcing up apparatus, special clamping 
details to prevent injury to the bed, adjustment to secure 
perfectly parallel sliding, and power traverse either way 
along the bed through cut racks. 
of the loose headstock and saddles is derived from an 
auxiliary constant speed motor shown at the fast head- 


stock end of the bed. The gearing, it may scarcely be | 
| Canadian West, where the immense Lethbridge viaduct, 


necessary to add, is machine-cut throughout. 








OBITUARY. 
JOHN E. SCHWITZER. 

By the untimely death of Mr. John E. Schwitzer, in 
Montreal, on January 23rd, the whole engineering profes- 
sion has lost a brilliant member, and one of the largest 
transportation companies of the world has been bereft of 
a leading official. The circumstances are peculiarly sad 
owing to his recent promotion to the position of Chief 
Engineer of the Canadian Pacific Railway. He was stilla 
comparatively young man, and in view of this fact his 
Success was all the more noteworthy. Mr. Schwitzer was 
born at Ottawa, April 19th, 1870, and graduated from 


The power traverse | 
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Fig. 7—SHANKS'’ TURBINE-CASING BORING MACHINE 


McGill University with a degree of Bachelor of Science 
in civil engineering in 1891. He started his railway 
career in 1888 as a rodman on the Lake Temiskaming 
Colonisation Railway, which subsequently became a part 
of the Canadian Pacific system. After that he became 
assistant engineer on location and construction of the 
Ottawa and Gatineau Railway. From January to July, 
1892, he spent his time land surveying and engineering at 
Ottawa. From July, 1892, to September, 1896, he was 
assistant engineer on location and construction of the 
Parry Sound Colonisation Railway, and engineer-in- charge 
of the Central Counties Railways between South Indiana 
and Rockland for the Canada Atlantic Railway. He was 
engaged from September to December, 1896, on surveys 
for the Hull Electric Railway. 

Between December, 1896,and July, 1899, Mr. Schwitzer 
had a private practice as civil engineer and land surveyor 
at Rat Portage, and became town engineer there in 1898. 
In July, 1899, he was appointed assistant engineer of the 
Canadian Pacific Railway, in charge of terminal improve- 
ments at Rat Portage, and then became assistant engineer 
of maintenance of way at Winnipeg. His next appoint- 
ment was that of resident engineer of District No.2 of the 
Canadian Pacific Railway at Winnipeg, and later he became 
divisional engineer of the Central Division of the same 
road. In 1905 Mr. Schwitzer became assistant engineer 
of Western Lines of the road at Winnipeg, and in March, 
1907, was appointed assistant chief engineer of Western 
Lines. On the first of the present year he was appointed 
chief engineer, a position which had not been filled for 
some time. He was for several years president of the 
McGill University Alumni Association of the Province of 
Manitoba. Mr. Schwitzer was also a member of the 
American Society of Civil Engineers. His recent promo- 
tion, while but an incident in his brilliant career, was up 
to the time of his death still a matter of current interest 
among engineers all over Canada, and was especially a 
cause of rejoicing among his recent associates in the 


the grade improvements and tunnels of the Rockies, and 
other great engineering feats stand as monuments to his 
skill. 


W. C. BORROWMAN. 


THE death is announced of Mr. William Cameron Borrow- 
man, who was general manager of the Central Marine 
Engine Works at West Hartlepool from 1898-to 1907, when 
he resigned owing to ill-health. He was a native of Auchter- 
muchty, Forfarshire, and was a distinguished student of 
engineering, winning a Whitworth scholarship and taking a 
high position in marine engineering on the Clyde. Previous 
to his appointment at West Hartlepool he was manager of 
Messrs. Barclay, Curle and Co.’s Engine Works at Glasgow. 























THE INSTITUTION OF CIVIL ENGINEERS. 





THE DETROIT RIVER TUNNEL. 


At the ordinary meeting on Tuesday, the 7th February, Mr. 
Alexander Siemens (president) in the chair, the paper read was 
‘The Detroit River Tunnel, between Detroit, Michigan, and 
Windsor, Canada,” by William J. Wilgus, M.Inst.C.E. The 
following is an abstract of the paper:— 

The electrically operated tunnel beneath the Detroit River for 
connecting the Michigan Central Railroad, in Detroit, with the 
Canada Southern Railway in Windsor, was successfully completed 
and opened for the passage of the first train on 26th July, 1910. 
This was four years after work had been actively commenced, and 
at the close of over half a century’s striving for means of linking 
together the lines of railway between East and West, «4 the north 
shore of Lake Erie. The tunnel contains two tracks and measures 
about 24 miles between summits, and 8310ft. from portal to portal ; 
it has a clear headroom of 18ft. above rail level. 

Local conditions led to the adoption of a novel method of sub- 
aqueous construction, by means of which the capital cost and 
hazard to human life and health were greatly reduced, and 
economy of operation was subserved by the lessening of the 
vertical ascent for trains. In this method steel tubes in pairs 
were built on land, launched, towed into position, and sunk into a 
previously excavated trench; there they were suitably connected, 
adjusted to line and level, and entirely surrounded by concrete 
deposited under water by the ‘‘tremie” process. Later, after the 
concrete had hardened, the tubes were successively pumped out, 
and the inner ring or lining of concrete was constructed in the dry 
without the use of compressed air. This procedure obviated the 
necessity of placing the tunnel some distance below the bed of the 
stream, as would have been necessary with the shield method, and 
permitted the top of the tunnel actually to project above the river 
hed to the limiting level established by the United States and 
Canadian Governments. 

The design of the track used in the tunnel departs from the 
usual practice in that it dispenses with the use of ballast, and 
thereby lends itself to economy of maintenance and to cleanliness. 
Especial care was taken in the interests of safety to secure sound 
rails, thorough drainage, suitable signalling and interlocking, and 
other protective features for emergency use. 

The desire for the safety and comfort of employés, as well as of 
the travelling public, caused the adoption of electricity as a motive 
power within a zone of 44 miles, of which the tunnel forms a part. 
The direct-current system with batteries, and the under-running 
type of third rail were selected after demonstration of the economy 
of that system in both first cost and annual cost of operation ; and 
also because of the promise of greater reliability in the working of 
a daily service that consists at the present time of thirty-eight 
trains, ranging in weight from 135 to 1800 tons each. 

The completion of this improvement. costing, with contiguous 
work, between 10,000,000dols. and 15,000,000 dols. (£2,000,000 
and £3,000,000), has brought to the — greater safety, relia- 
bility, and speed of service; for the substitution of a spacious and 
substantial tunnel has removed the uncertainties and dangers 
incident to car-ferriage across a waterway encumbered in summer 
and autumn with a traffic of about 60,000,‘ 00 tons annually, and 
rendered hazardous in winter by storms and ice. It has in turn 
brought to the railway savings in time and cost of operation, and 
the prospective increase of traffic that will inevitab'y follow growth 
of public favour, and the removal of a handicap to competition for 
trunk-line traffic. 
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3in. in height. In place of this a light flange forming a 


The governing gear employed for controlling the speed 


THE YEAR'S PROGRESS IN THE DESIGN OF distance piece between the blades is left on the top by of the mixed-pressure turbines is of special interest. ‘T'),o 


STEAM TURBINES. 
Ne.. TV.* 

One of the principal improvements made in the | 
Rateau turbine, as manufactured by Fraser and Chal- | 
mers, of Erith, Kent, has been in the direction of in- | 
creasing the efficiency per stage, thus enabling the firm | 
to reduce the number of stages formerly found necessary | 


the machining process. This type of blade is not shown 
in the illustration, Fig, 54. 

A further reduction in the length of this firm’s turbine 
has been effected by providing the first stage with “‘ vena- 
contracta” nozzles, the pressure drop across which is 
over 58 per cent. of the total. These nozzles are some- 
times fitted with adjustable 
throats, as shown in Fig. 55, 


























low and high-pressure valves are both operated by oil 
pressure from a single control cylinder, which is under the 
control of the governor. With this arrangement jo 


separate isolating valve is required to prevent the pres. 
| sure in the low-pressure supply pipe falling below that of 
the atmosphere. 


The low-pressure valve is under the 











Fig. 54—TURBINE BLADES 


for a given duty. In the rotating element this has been 
accomplished by substituting solid steel dises for the sheet 
steel built-up type, thereby permitting higher peripheral 
speeds, by using well-shaped and properly spaced blades 
milled out of the solid bar, and by polishing the whole 
rotor so as to reduce skin friction toa minimum. In the 
stationary element the guide blades now used are of nickel 
steel, drawn to a form offering a minimum amount of 


wat 





0? Diaptuzon 


( Yi Weg Diaphragm 








bres 

















ee) _) 






































Fig. 55—NOZZLE ARRANGEMENT 


resistance to the passing fluid, and cast in the diaphragm 
at the proper angle. The labyrinth packings in these 
diaphragms, which are in halves, consist of babbitted rings, 
with grooves divided by sharp edges, which are said to 
allow of very safe but at the same time close clearances. 

As is well understood, this combination of stationary 
and revolving elements constitutes a stage, and with the 
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foregoing improvements which have been embodied in 
the two parts a very good efficiency per stage is said to 
be obtained, and at the same time a compact and sub- 
stantial turbine is secured. The illustration, Fig. 54, 
shows a series of various sized blades as are now fitted to 
the wheels. It will be seen that they are provided with 
forked roots, which straddle over the discs, countersunk 
rivets fixing them to the discs and to one another. The 


cover strip having holes punched to receive the tips of 
the blades has been dispensed with in blades up to about 








* No. IIL. appeared February 10th. 





Fig. 57—-ROTOR OF MIXED PRESSURE TURBINE 


for securing increased economy when it is necessary to 
run the machine for lengthy periods on light loads. The 
same illustration also shows the method adopted for 
securing moderately economical overloads. High over- 
loads are provided for by the usual method of by-passing 
the steam to one of the lower stages—that is to say, a 
stage nearer the exhaust. Partial admission is still of 
necessity a feature of the firm’s high-pressure turbine, 
but total admission is introduced as soon as the areas 
required admit of a reasonable blade length. 

In order to have as few steps as possible in the bore of 
the cylinder, the firm has adopted the principle of con- 
stant mean diameter, which means that the disc diameters 





Fig. S8—HIGH-PRESSURE GLAND 


decrease as the blade heights increase. All steam joints 
in the cylinder in the neighbourhood of high pressures 
and temperatures have been dispensed with, save the main 
horizontal joint. Considerable improvements have been 
made in the shaft packings orglands. The labyrinth type of 
gland is used, but the shaft is not grooved. The labyrinth is 
assisted at both the-high and low-pressure ends of the 
turbine by two rings of anti-friction metal, each made up 
of three pieces, and held on to the shaft by means of 
garter springs. The arrangement of the labyrinth and 
other rings is somewhat different at the high-pressure end, 


ale - 
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control of the steam pressure in the low-pressure syste) 
and it opens and closes with a pressure difference of 
.25lb. If it is required that the valve should open and 
close at }1b. to $lb. above the pressure of the atmos- 
phere—which it should do if the full benefit of the heat 
accumulator is to be realised—it will be free and open as 
soon as the pressure rises to .25 lb., and the amount of its 
opening—to suit the load—is determined by the governor. 

The high-pressure valve fixed at the opposite end of the 
rocking lever on the main control cylinder opens when 
the low-pressure valve closes, and vice versd. Thi 








Fig. 59—LOW-PRESSURE GLAND 


high-pressure valve takes its cue from the low-pressure 
valve, and can only come into operation when the low- 
pressure valve is shut, or when it is admitting steam to 
the full extent, but when the low-pressure supply is insufii- 
cient to cope with the load. 

We are informed that this gear has been tried under 
very severe conditions of intermittent steam supply and 
variable load when the speed variation rarely exceeded 
1 percent. The illustration, Fig. 61, shows a mixed pres- 
sure turbine reproduced from a photograph taken from the 
side on which the low-pressure steam is admitted. 
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Fig. 56—HIGH-PRESSURE RATEAU TURBINE 
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where larger ranges of pressure difference have to be | 


coped with. : ; 

Details of the high and low-pressure packings are given 
in Figs. 58 and 59 respectively. This type of packing is 
claimed to lend itself very readily to automatic control, 


such as is necessary to cope with the changing conditions | 
of steam supply met with in mixed-pressure turbines. | 


The bearings are of the spherical type, and they are pro- 


vided with “shims” for adjusting the alignment of the | 


shaft. Figs. 56 and 60 show the arrangement of the 
firm’s standard high-pressure and mixed-pressure tur- 
bines respectively. 
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The governing gear for controlling the steam supply is 
shown in this illustration. Separate emergency 
oth the high and low- 
unstable 


| clearly 
| butterfly valves are fitted on b 


| pressure sides, which are actuated by an 
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Fig. G0—MIXED PRESSURE RATEAU TURBINE 
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Fig. 6I—MIXED PRESSURE RATEAU TURBINE--LOW-PRESSURE ADMISSION SIDE 























Fig. 62—MIXED PRESSURE RATEAU TURBINE COUPLED TO BLAST FURNACE BLOWER 


governor on the turbine shaft. This governor actuates 
these valves in the event of the turbine attaining a 
certain predetermined speed above the normal value, 
whilst in the case of the oil pressure failing they are 
brought into operation by means of oil relays. The 
illustration, Fig. 62, shows a mixed-pressure turbine com- 
bined with a high duty blast furnace blower. 

Much attention has been paid by this firm to the 
development of this class of plant, and the particular set 
illustrated has been recently erected at a steelworks 
Where the turbine takes exhaust steam from the rolling 





mill engines, and the blower which it drives delivers air to 
the blast furnaces. The capacity of the blower can be 
varied within a very wide range, %.e., from 24,000 to 
42,000 cubic feet of free air per minute, the pressure 
ranging from 8 lb. to 20 Ib. per square inch. The turbine 
is capable of developing 2500 horse-power at the various 
speeds necessary for the above capacities. Being of the 
mixed pressure type the turbine is fitted with the govern- 
ing gear already described for the control of the steam 
supplies, the governor always giving preference to the 
low-pressure steam. But as the furnaces require a 


constant quantity of air at various pressures it follows 
that the ordinary constant speed governor is unsuitable. 
To meet the case, therefore, a special device has been 
designed, which operates on the Venturi water meter 
principle. It consists of a series of “ vena-contracta ” 
nozzles, which are placed in the air delivery main. These 
are so arranged as to convert the pressure or static head 
of the air into velocity. A mercury U tube piaced between 
the artificial vortex of this apparatus and the natural 
column of compressed air indicates a pressure difference 
which is proportional to the volume of air passing. This 
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Fig. 63—SINGLE WHEEL yIMPULSE 


pressure difference is utilised to operate upon the governor, 
and the latter can be adjusted to govern the speed for any 
volume within the range of the machine. The blower 
operates on the radial or centrifugal principle, and we are 
told that a wide range of volume and pressure can be 
secured without much drop in efficiency. Fig. 57 illus- 
trates the rotor for this turbine. 








TURBINE 


original plant has been obtained, and the efficiency has 
also been materially improved. 

Whilst much has been done in the way of developing 
large and medium size turbines, comparatively few firms 
seem to have made. much endeavour to improve 
the designs of the smaller machines, such as are 
usually coupled to centrifugal pumps, dynamos, blowers, 

















Fig. 64—DETAILS OF ROTOR OF SINGLE WHEEL IMPULSE TURBINE 


It is worthy of mention that the firm of Fraser and 
Chalmers has recently put down at an English colliery a 
low-pressure turbo-blower, which is used in conjunction 
with a piston compressor, the former serving as a first 
stage compressor. 
told, does not require more space than is usually available 


and other small machinesthat can be runat a high number 


| of revolutions. At the same time, however, there are 
| several excellent small turbines on the market, such, for 
| example, as the De Laval turbine, the latest improve- 
This additional plant, which, we are | ments in which have been referred to in a previous 


article. A very simple turbine, which is being manufac- 


in the existing engine-room, enables the ‘output of free tured in small sizes, has recently been developed by the 

















Fig. 65—THE GOVERNOR ASSEMBLED 


air to be more than doubled. In the case of the installa- , 
tion referred to, the low-pressure turbine, with a condenser | 
capable of maintaining a good vacuum, enables the | 
exhaust steam from the piston compressor plant to be | 
utilised to drive a turbo-blower, which delivers the air to | 
the piston compressor at a predetermined pressure. As a | 


result a considerable increase in the output of the | 


British Humboldt Engineering Company, of Dixon House, | 
Lloyd’s-avenue, E.C. These turbines are of the single- 
wheel impulse type, the wheel being compounded for 
velocity. This construction is adopted in machines up to 
50 horse power, and for speeds ranging between 1500 and | 
4000 revolutions per minute. 
The general appearance of one of these turbines can be | 





Fig. 66—SINGLE WHEEL IMPULSE TURBINE—CASING REMOVED 


gathered from Fig. 63, whilst the constructional details of 
the rotor and its accessories are shown in Fig. 64. The 
proportions of the shaft and the distance between the 
bearings are such as to ensure that the normal running 
speed is well below the critical value. The blading of the 
wheel is carried out in a manner similar to that adopted 
by other firms in turbines of larger size, the wheel having 
dovetailed slots into which the blades and distance pieces 
fit. From the illustration—Fig. 64—it will also be 
gathered that the shrouding is of that type now commenly 
used with impulse turbines. As regards the glands which 
are used for making a steam-tight joint at those parts 
where the shaft passes through the turbine casing, it will 
be seen that metallic piston packing is employed. 

The bearings, which are water-cooled, are lubricated by 
means of oil rings. Speed regulation is effected by means 
of a double-beat balanced throttle valve, actuated by a 
centrifugal pendulum governor, the horizontal governor 
spindle being connected to a bell-crank lever, see Fig. 63. 

















Fig. 67—DETAILS OF THE GOVERNOR 


The governor, which is shown in Fig. 65, is simple, and 
it has only six parts, see Fig. 67. These are assembled as 
shown in Fig. 65, and the centrifugal force acting on the 
weights A and B moves the spindle C backwards and 
forwards against the spring, which is placed in the centre 
of the sleeve D. Emergency governors are also fitted 
on the opposite side of the machine to the controlling 


| governor, which release a valve and so cause the turbine 


to shut down in the event of the speed attaining a value. 
15 per cent. above the normal number of revolutions. 
By simply removing the cover to be seen in Fig. 63 the 
governors can be inspected. The glands can also be 
removed and examined without dismantling the whole of 
the turbine. To dismantle these turbines the bolts pass- 


| ing throughsthe end cover are removed, when the latter 


can be shifted in an axial direction, as shown in Fig. 66. 
Contrary to the usual practice, the guide blades are not 
fixed in the turbine casing, but in the end cover, so that 


| after releasing the cover screws the cover guide blades 


and blade wheel can be taken out of the casing. 
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RAILWAY MATTERS. 


Tx Lancashire and Yorkshire Railway Company is 
proceeding rapidly with the extension of its electric railway from 
Maghull to Town Green, and we are informed that trains will 
commence running upon that length of line on the 1st March, 


RecENT developments in modern industrial construc- 
tion are particularly apparent in some of the newer railway shops 
finished and in process throughout America, The handsome new 
shops of the New York Central at West Albany and the large new 
shops of the Chicago and North-Western at Chicago allow an im- 
imense expanse of windows of the Fenestra type, made in solid 
metal bars of rolled steel. In practice this more substantial filling 
of window openings is shown to be successful and economical. 


AccoRDING to a contemporary, the Warren and James- 
town Street Railway Company is about to convert its traction 
system from single-phase alternating current working to con- 
tinuous current. The system is, in reality, an interurban line 
about 22 miles in length, and therefore suitable for single-phase 
working. Apparently the alternating-current system has not 
fulfilled the expectations raised. It is not very long since another 
American interurban line was converted from the single-phase to 
the continuous-current system. 


We understand that the Elland Urban Council has 
just made an important proposition to Huddersfield Corporation 
relative to the tramways. It recently approached the Halifax 
Corporation with the offer to devote the revenue from a penny 
rate per annum if Halifax would extend its service to Elland. 
But the Halifax Corporation asked for a subsidy of £300 a year 
per route mile, and this the Elland Council refused. Now it 
is making the same offer to the Huddersfield Corporation, pro- 
posing that it should extend its service from Birchencliffe to 
Elland Town Hall, a distance of about two miles, 


A Buve-Book containing statistics of the railway 
accidents occurring in the United Kingdom during the third 
quarter of last year shows that 268 persons—of whom 103 are 
included under the heading ‘trespassers, including suicides ”— 
were killed, and 2407, of whom 1190 were passengers, were injured, 
the number of fatalities showing a decrease of four compared with 
the corresponding period of the previous year, and the number of 
the injured an increase of 448. There were reported twenty colli- 
sions between passenger trains, and nine collisions between passenger 
and mineral trains, and twenty-six collisions in which passenger 
trains were not involved. There were twenty-four cases of fire on 
trains, Amongst railway servants, 98 were reported killed and 
1111 injured, 


THERE is, states the Railway News, a general tendency 
in the United States to adopt the flat rail, but this does not give 
the same good fastening to the sleepers as with the bull-headed 
rails in use in this country, and many accidents have taken place 
arising from the spreading of the rail which is the result of the 
method of fixing employed. Attempts have been made to over- 
come this weakness by the employment of a rail brace and by the 
use of the broken joint. A great advantage of the American type 
of fishplate is its length, and on the high-class roads the experi- 
ence of some travellers is that the American rail joint gives better 
and smoother running of trains than in Great Britain. A great 
deal is now being done towards the improvements of railway tracks 
in the United States at the present time, and large sums are being 
spent in the provision of stone ballast and in the easing of gradients 
and curves, 


Accorpine to Bulletin 43 of the Engineering Experi- 
ment Station of the University of Illinois, entitled ‘‘ Freight Train 
Resistance: Its Relation to Car Weight,” the results of tests 
made on thirty freight trains in regular service substantiate the 
usually accepted influence of speed upon resistance. For trains 
composed of cars weighing 15 tons, on the average, the resistance 
is shown to vary from 74 1b. per ton at 5 miles per hour to 134 1b. 
per ton at 40 miles per hour ; while for trains composed of cars 
weighing 75 tons, the resistance is shown to vary from 3]b. per 
ton at 5 miles per hour to 54]b. per ton at 40 miles per hour. 
These results apply to both homogeneous and mixed trains of 
various composition, running upon track of good construction laid 
with 85 lb. rail, during weather when the air temperature is above 
30 deg. Fah., and the velocity of the prevailing winds is less than 
20 miles per hour. 


Train lighting in the United States has developed in a 
different direction to that which it has followed here, owing, no 
doubt, to the different conditions—the very long runs, during 
which no change takes place in the make-up of the train, and so 
on, Thus it is quite usual to use a steam dynamo on the locomo- 
tive or in a “ baggage car,” to light the whole train, without 
using a battery. The Electrical Review states that ‘‘at the 
present time, when the railways are making every effort to ensure 
the greatest degree of safety to their passengers, these sets are 
meeting with favour, as their use eliminates all danger from fire 
or explosion due to the leakage of illuminating gas in case of an 
accident.” The sets referred to are small Curtis turbines, coupled 
to dynamos, which require practically no attention, and provide 
not only for lighting, but also for heating and cooking, and for 
electric toilet articles in drawing-room and sleeping cars. Over 
300 of these sets are now in use on steam railways. 


Amonest the improvements which are to be carried 
out at Havre in order to cope with the serious congestion at 
present existing, it is proposed to construct a new shunting and 
marshalling yard, where trains from the interior will be split up 
and re-formed, and then forwarded to the different sections of the 
harbour raiiways to which the wagons are consigned, or else to the 
town station. According to the Railway Gazette, all loaded 
wagons from Havre to the interior will also be marshalled in the 
new yard so as to facilitate the flow of outward-bound traffic. 
Plans are also being got out for a new direct line between Paris 
and Havre, which is estimated to cost about £2,400,000. The 
plans provide for a bridge across the Seine, and a maximum 
gradient not exceeding 1 in 100. In order to overcome the exist- 
ing dearth of wagons at Havre, arrangements are being made to 
despatch daily two lots of 50 wagons to the docks, whilst by an 
agreement with the P.L.M., that company will, three times weekly, 
also send 50 empty wagons to Havre, which are to be returned to 
the home line immediately after loading. 


For some few months now the goods trains on the old 
Giovi lines between Pontadecimo and Busalla have been worked by 
electric traction. According to the Electrical Review, the usual 
traffic has amounted to 18 trains per day, each of 540 tons, and 
with two electric locomotives--one pulling and the other pushing 
—it has been possible to attain a speed of 45 kiloms. per hour. 
Now it is intended to increase the weight of the trains to 680 tons, 
and to do this a third locomotive will be coupled behind. It is 
hoped soon to deal also with the passenger traffic over the line by 
electric traction. The total length is about 104 kiloms., and the 
maximum gradients 3} per cent. with curves of 400 m. radius. 
The generating station is steam driven, containing seven boilers 
and two turbo-alternators, each capable of working up to 6250 
kilowatts. The three-phase electrical plant works at a pressure of 
13,000 volts ; the periodicity is 15 cycles. The energy is trans- 
mitted by two separate lines to the sub-stations along the route, 
where it is reduced to a pressure of 3000 volts. Lattice steel poles 
are used to carry the lines, with intermediate tubular poles, to 
reduce the lateral oscillation. Twenty-five electric locomotives 
have been supplied. They have five wheels coupled, each 1.07 m. 
diameter, the total weight of each being about 60 tons. They 
are fitted with two high-tension three-phase motors, which can be 
worked in parallel or in cascade, with resulting speeds of 45 or 224 
kiloms, per hour. 





NOTES AND MEMORANDA. 


: Ar the beginning of 1910 the United States, where there 
is no State telephone monopoly, had 7,000,000 telephones for a 
population of 80,000,000, or 87 telephones for 1000 inhabitants, 
while the whole of Europe, in which State monopolies are the rule, 
only had 2,584,000 telephones for a population of 400,000,000, or 
6.4 telephones per 1000 inhabitants. 


In spite of a big drop in prices the total value of Ger- 
many’s mineral products in 1909 was nearly 2,000,000,000 marks. 
Of this sum 76.7 per cent. represented coal, 9 per cent. lignite, 
and 5 per cent. iron ore, these three minerals forming over 90 per 
cent. of total value. The number of persons engaged in mining 
in Germany was, in 1909, 787,000; of these 1363 were killed, 
about 1.73 per thousand. 


A motor fuel for aeroplanes should be chemically pure, 
of the lowest possible specific gravity, of the highest possible heat 
productivity, free of constituents with a high boiling point, and 
should not deposit any sootin the mechanism. The new petroleum 
product, aerobenzine, is of exceptional value. Its specific gravity 
should be from 0.620 to 0.590, and it should boil with the heat of 
the hand. The lower its specific gravity the purer it is. Aero- 
benzine must be kept in thick-walled hermetically sealed vessels 
that can stand great pressure. 


In a note presented to the Académie des Sciences, 
M. A. Senouque describes the experiments made by M. Maurice 
Farman on wireless communication with aeroplanes, A 10 cm. 
spark coil fed by four accumulators was used, and one of the poles 
of the transmitter was cx ted to the metallic framework of the 
aeroplane, the other being ‘joined to an antenna of two 0.4 mm. 
copper wires 50 m. long, trailed behind the aeroplane. In flight 
these wires assume an almost horizontal position. The whole 
apparatus weighed about 20 kilos, Signals were sent from the 
aeroplane to a distance of 12 kiloms. without any difficulty. 


Durine last year Great Britain exported iron and 
steel and manufactures thereof to the value of 43 millions ; other 
metals, 104 millions; cutlery, hardware, &c., nearly 64 millions; 
electrical goods, over 4 millions; machinery, 29} millions; and 
ships, $ millions. This represents an increase of approximately 
134 millions over the year 1909. The exports of iron and steel 
and manufactures thereof for December amounted to £3,609,202 ; 
of other metals to £842,309; of cutlery, hardware, &c., to 
£577,571; of machinery to £2,563,053; and of electrical goods to 
£605,278. These represent an increase of approximately £900,000 
over the corresponding month of 1909. 


MODELLING wax, states the American Machinist, is use 
by die-sinkers for obtaining impressions of their work while in 
progress or when completed. It can usually be bought from 
dealers in artists’ materials, but it is also very easily made in the 
following manner :—Take 1000 parts of yellow wax ; 130 parts of 
Venice turpentine ; lard, 65 parts; bole, 725 parts. Heat the 
ingredients slightly and mix thoroughly ; while the mixture is still 
liquid pour it into tepid water and knead it well with the hands 
until a plastic mass is obtained. Wet the work with soapy water 
before taking an impression with the wax, as otherwise it will be 
found that the wax will cling to the work. 


In an article which recently appeared in the Electrician 
Mr. H. Tinsley describes some tests ona Drysdale alternate-current 
potentiometer to ascertain the accuracy of the instrument. He 
arranged a circuit containing capacity and non-inductive and 
inductive resistances all in series, which was fed by alternate 
current from a small transformer. The voltages across the various 
components of the circuit were measured on the potentiometer, 
and the corresponding phase-angles were read off on the dial of the 
phase-shifting transformer. Knowing the value of the current in 
the circuit—which was kept constant—it was then possible to cal- 
culate the resistances, reactances, &c., of the various parts of the 
circuit. The voltages and angles were then plotted as vectors, 
The triangles so obtained were practically perfect in nearly all cases. 


THE ordinary practice at cyanide plants is to clean the 
filter leaves of lime about once in four weeks by removing them 
from the filter tank and leaving them stand in a special tank filled 
with a 10 per cent. solution of muriatic acid. At one plant the 
cake of washed pulp is removed from the leaves by running spent 
cyanide solution into them from a tank placed so as to have a head 
of 20ft. and holding four tons of solution. In cleaning the filter 
pores of lime this tank is filled once a week with hot water from 
the compressor jackets and a 1251b carboy of muriatic acid poured 
into the tank. This hot hydrochloric acid solution is then allowed 
to run down into the filter leaves in the tank, and owing to the 
strong solvent action of the hot solution, the lime is effectively 
removed from the pores of the canvas. The acid bath is then 
followed by a water wash to remove the acid out of the leaves. 


Test borings to determine the character of the material 
along the line of the new high-level intercepting sewer now under 
construction at Toronto, Canada, were made with an auger 
operated by hand. The material for the most part is stiff blue and 
yellow clay, containing some small boulders. The auger bit was 
about l4in. in diameter, and was screwed into the end of a section 
of pipe. As the hole was deepened successive lengths of screw- 
joint pipe were added and the line of pipe sections with the auger 
at the bottom end was rotated by Stillson wrenches. Holes were 
put down in this manner to depths of 20ft. to 30ft. Asa rule the 
material is stiff enough to stand up in the hole without caving. 
The bit is withdrawn frequently, and samples of the material 
removed from the auger and placed in glass jars for future 
reference. When large boulders were encountered which could 
not be passed by the bit new holes had to be started. 


In factories where many coils have to be tested for 
resistance, some quick and fairly accurate method must be used. 
A form of Wheatstone bridge was recently described in the 
Electrical World, which has been found suitable for this purpose. 
The coil to be measured is connected up in one arm of the bridge, 
of which a rheostat, adjustable from 1 to 11,110 ohms, forms the 
corresponding arm. The rheostat is set to the specified resistance 
of the coil. The ratio arms are each of 100 ohms, and are sub- 
divided, so that if the galvanometer contact be moved from the 
mid position the ratio is increased or diminished in an exact per- 
centage from 0 to 10. Two plugs, a ‘‘high” and a “low” plug, 
are provided for this purpose, and the galvanometer may be con- 
nected to either by one of two keys. If the deflection of the 
needle of the galvanometer alters in direction according to which 
key is depressed, it shows that the coil under test lies within the 
percentage limits which have been plugged in the ratio arms. 


THE attention of the public has recently been directed 
to those curious freaks of nature, ‘‘ singing sands.” When a small 
quantity of this sand is clapped between the hands it is said to 
give forth a sound so shrill as actually to resemble a hoot, Put 
into a bag and violently shaken, the sand emits a noise strangely 
like the bark of a dog. The most notable of these sands are those 
of the Hawaiian island of Kauai. Similar sands also occur in the 
Colorado desert, where also are to be found those curious 
moving sands that continually travel hither and thither over the 
vast plain of clay. Their movements are induced by the winds, 
and when a strong breeze is blowing the particles of which they 
are composed give out an audible humming orsinging. Under the 
microscope, these sands show an almost perfectly spherical form, so 
that they ro]l on each other at theslightest impulse, a circumstance 
that also accounts for the rapidity with which the sands travel over 
the desert. One theory advanced with respect to the ‘‘singing” 
of these sands is that it is due to an patios hs thin film of gas 
that covers the grains. Gathered and removed from the desert, 
the sands lose their vocal properties. 








MISCELLANEA. 


Tue old copper workings under the hill known as 
Alderley Edge, on the estate of Lord Sheffield, at Alderley, were 
reopened’on Monday, February 13th. The mines have been closed 
for many years, but important developments are now taking place. 
It is believed that a rich store of copper and other minerals is under 
the hill. 


ExxctRic smelting plant is to be erected at Chat Falls, 
on the Ottawa River, about twenty miles west of Ottawa, where 
local conditions are favourable for the establishment of the 
industry. Plenty of water power is available, while the district 
possesses rich deposits of iron ore. It is proposed to build an 
electric railway to connect the mines with the plant. 


Tue department of mining engineering of the University 
of Kansas is making a survey of the lead-zine concentrating plants 
of the State, for the purpose of determining and attempting to 
reduce the amount of waste. It is believed that a study of the 
situation will result in suggestions of benefit. This is the begin- 
ning of a study of the State’s resources, designed to aid in the pre- 
vention of waste. A similar work in the coal-mining districts will 
be undertaken soon. 


In the case of two 3000-kilowatt rotary converters 
recently erected by the Interborough Rapid Transit Company, of 
New York, it is interesting to note that the horizontal construction 
was adopted in preference to the vertical, an actual saving in floor 
space being shown. The new rotaries are claimed to be of the 
largest capacity yet constructed. They run at 1874 revolutions 
per minute, and are arranged for six-phase operations on a 26- 
cycle system, supplying continuous current at volts. 


THE official trials of the two motor boats built to the 
order of his Excellency Nazim Pacha, the Governor-General of 
Bagdad, by Yarrow and Co., Limited, of Glasgow, took place success- 
fully on February 7th, in the presence of Commander Hussein, the 
Naval Attaché to the Ottoman Embassy in London. These motor 
boats are 70ft. in length by 9ft. 6in. beam, and are fitted with two 
sets of internal combustion engines of the Yarrow-Napier design, 
driving twin screws. The mean speeds obtained on the trials were 
12-77 and 13-46 knots respectively during a period of one hour, the 
contract speed being 12 knots. 


On Friday, February 10th, Mr. F. W. Foster presided 
at a meeting of the Birmingham and District Electric Club, when 
an interesting paper on ‘‘ The Electric Incandescént Light” was 
read by Mr. James Findlay, of Rugby. The speaker dealt 
exhaustively with the possibilities of the incandescent light, and 
suggested various directions in which greater advantage might be 
made of its use than at present. Instancing the lighting of 
theatres, he contended that it was a mistake to have the body of 
the theatre practically in darkness and all the light concentrated 
on the stage. If the auditorium were dimly lit by lamps hung 
very high it would be better for the eyes of the audience, 


In the report upon the rains of the Nile basin and the 
Nile flood of 1909, published by the Survey Department of Egypt, 
Mr. J. I. Craig gives full details of the rainfall and its effect on 
different parts of the river system. He points out that certain 
anomalous variations of the level of Lake Victoria in 1908 have 
been definitely traced to instability of the gauge at Jinja, and are 
not to be connected with possible crustal movements. The num- 
ber of stations has increased, there being now 96 in Egypt and the 
Sudan, while data from 121 other stations in surrounding regions 
are utilised. In a final chapter he summarises recent investiga- 
tions into the possibility of predicting the character of the flood. 


AN important alteration has been made in the type of 
12in. B.L. guns in the fore barbette of the battleship Vanguard, 
refitting at Devonport, the pair of ‘‘Mark XI.” guns originally 
mounted having been exchanged for two of the later pattern 
“‘ Mark XII.” The latter, which are 50 calibres in length, over 60 
tons in weight, and fitted with the most improved breech 
mechanism, are to be subjected to important experimental firing at 
an early date. The work of exchanging the weapons was effected 
very expeditiously by means of the 150-ton crane, and at the con- 
clusion of the work the Vanguard was moved into No. 9 dock for 
examination of the underwater fittings, recoating of her outer 
bottom plating, &c. The adjustment of the sighting of the new 
guns will be effected whilst the vessel is in dock, 


Tue Miners’ Federation of Great Britain recently con- 
vened a national conference in London to consider the question of 
‘abnormal places” in mines. In many districts throughout the 
kingdom miners complain of the existence of these abnormal 
places. By this they mean working places where the coal-getting 
is rendered difficult and unprofitable by reason mainly of the 
large proportion of refuse that has to be cleared away. It is 
obvious that where men are paid so much per ton of coal, every 
hour taken up with clearing refuse is, from their point of view, an 
hour wasted. For this reason special price-lists are struck for 
working such places, and the adjustment of price to place often 
leads to friction between employers and employed. The question 
formed one of the points in dispute when the Conciliation Board 
agreement was being drafted in South Wales last spring, and it 
was found to be so difficult to adjust that it was agreed to leave it 
in abeyance and exclude it from the provisions of the agreement. 


A WRITER in a contemporary suggests that advantage 
might more frequently be taken of the very efficient appliances 
available for the improvement of the atmosphere in gassing rooms. 
There is probably no process in cotton spinning or manufacturing 
which involves more discomfort to operatives than is occasioned 
by the vitiated atmosphere generally experienced in these rooms, 
and ventilation by means of fans placed in the ordinary way either 
in the roof or walls of the rooms is very inadequate. Several effec- 
tive devices are available. In one of these the gas-jets are 
enclosed in vertical shields which are connected to ‘metal trunks, 
the latter being exhausted at the outside by means of fans. This 
appliance has been fitted in gassing frames in several new mills in 
Lancashire and Yorkshire, and the rooms are quite free from 
obnoxious fumes. Another device consists of a duct attached 
under each machine and connected by trunks to fans which are 
fixed in the roof. It is to be regretted that many of the older 
mills are slow toadopt such appliances asthese. In many cases the 
additional expense can hardly be a consideration, and probably 
wou'd be more than compensated by increased efficiency in opera- 
tives resulting from improved working conditions, 


Tue United States Consul at Tampico, Mexico, writing 
on the development of the petroleum industry in Mexico, says it 
is having an important effect on the development of the entire 
Republic. The great importations of oil well machinery and oil 
well supplies have greatly increased the volume of business of 
the Port of Tampico. The products of the fields furnish fuel, in 
part at least, for the railway systems of the country, and will 
furnish Tampico with a cheap fuel which will greatly aid in its 
develcpment as a manufacturing centre. From the petroleum 
produced gas is manufactured in Mexico City which not only 
supplies that metropolis with cheap light, but also with a cheap 
fuel, by means of which the residents of that city will be enabled 
to heat their homes during the cold winter months, instead of 
suffering with the cold as heretofore. The streets of all the larger 
cities such as Mexico City, Guadalajara, Monterey, Chihuahua, 
Tampico, and others are being paved with asphalt distilled from 
the products of these fields. Roads in various parts of the 
Republic are_being improved by the use of oil. All of these 
results are being brought about by new industries which have 
been made possible by the development of the oil fields, and which 
give employment to large numbers of men, and thus contribute to 
the general prosperity and development of the country. 
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NEW MACHINE TOOLS AT THE LONDON AND GLASGOW SHIPBUILDING WORKS, GLASGOW 


( For description see page 1°8) 
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Fig. 8B—-NEW HEAVY MACHINE SHOP 























Fig. 9—SHANKS'’ VERTICAL AND HORIZONTAL PLANING MACHINE 
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ARMOURED SHips Larp Down 1n 1910.—Our attention has been called to 
the fact that the words Monarch and Conqueror have been accidentally 
transposed in the first table on page 83 of January 27th last. The 

h y for the Rio de Janeiro was made by Hawthorn, Leslie and Co. 
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PETROL-DRIVEN OIL TANK BarGE.—On page 148 of last week’s issue the 
article bearing the above title should have been headed “‘ Paraffin-driven 
Oil Tank Barge.” As the matter showed, paraffin is the principal fuel 
employed on board the White May, petrol being used only for a very short 
time when starting the motor. 
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London’s Arterial Roads. 


THE third annual Report of the London Traffic 
Branch of the Board of Trade has been issued as a 
Blue-book. We deal with it at some length on 
another page. It runs to nearly 200 pages, and is 
filled with a mass of information and figures, and 
gives evidence that a vast amount of thought and 
labour have been bestowed upon it. Briefly, it 
may be stated that the numbers and types of 
vehicles passing in twenty-four hours along the 
different main highways leading from the City 
being known, these roads are discussed in the 
Report, their weak points shown up and _ their 
strong points noticed. We are informed that, taken 
generally, the main roads of London are no wider 
than they were a century or so ago. About that 
time railways were introduced, and for the moment, 
at all events, the congestion which had become so 
evident in the later days of coaching disappeared. 
Now, however, the road traffic has again become too 
dense, and the matter has got to be faced squarely, 
for each day adds to the cost of improvement, which 
in the end must be made. There is ample 
evidence to. show that the traffic in the London 
streets is becoming greater each year, and 
it is also clear that the inhabitants of the metro- 
polis not only take more frequent, but longer, 
journeys. The result is what was to be expected. 
The roads which were formerly quite capable of 
accommodating the traffic are becoming less and 
less adequate, and in places there is very urgent 
need for amelioration. It is only a matter of time, 
moreover, for the need for improvement and widen- 
ing to be felt throughout the whole length of our 
main roads. A few restricted roads—it were more 
truthful to call them streets—may be mentioned. 
For something like a mile and a-half through 
Croydon the width of the main street is altogether 
insufficient even for ordinary traffic, and in addition 
electric tramways run along it—and Croydon is on 
the main Brighton road. At Brentford the roadway 
is less than 30ft. wide, and, to use the words of the 
Report :—‘‘ For nearly a mile beyond the bridge 
over the Grand Junction Canal it is intolerable as 
a main thoroughfare, and, owing largely to the 
frequent service of trams passing along it, Brent- 
ford High-street presents one of the worst blocks 
to traffic to be found near London.”” Yet Brentford 
is on the main road to Bath. Lastly, we may refer 
to Romford—on the Colchester. road. Here the 
road narrows to a width of from 26ft. to 35ft. from 
house to house for a distance of nearly 450 yards, 
and the footways are only 5ft. or 6ft..wide. It is 
dangerously congested at times, especially on market 
days, when flocks and herds of. live stock add to the 
obstruction. These are some of the worst of the 
narrow places it must be admitted, but there are 
numerous others which are nearly, if not quite, 
as bad. 

The Report certainly tackles the question fear- 
lessly, and makes some sweeping condemnations 
and some far-reaching proposals. A painstaking 
survey is made of each road separately. It is 
pointed out where it is too narrow and where, 
perhaps, it is wide enough. If it is inadequate to 
carry the present traffic it is proposed either to 
widen it, to form a by-pass, or to construct an 
entirely new road more or less parallel to, but at 





some little distance from it. Awkward corners and 
turnings are noted, and their amelioration sug- 
gested. We are told in the Report that the lines 
of the proposed new roads have only been selected 
after many trials. Over and over again a route 
which began by promising well had to be discarded 
on account of insuperable obstacles encountered at 
some part of its course. Even -now it is not 
thought that the proposals are incapable of im- 
provement. Still they are put forward as being 
approximately what will be required. Further 
investigation will, it is thought, disclose additional 
wants, but it is believed that none of the most 
pressing have been overlooked. The whole inquiry 
appears to have been carried out on a systematic 
basis, and every attention seems to have been paid 
to the present traffic requirements and to those 
which may be reasonably expected in the future. 
The improvements carried out in the past have been 
rather directed towards the lessening of trouble in 
one particular spot, rather than as part of one 
definite scheme for the whole of the metropolis. 
The present Report takes a very much wider view 
of the matter. It is not that which would be best 
for one particular district which has alone been 
considered—though this, too, has been kept in view 
—-but that which would prove to be of the most 
lasting benefit for the whole of the London area. In 
the course of the investigation much has been found 
to hamper the decision as to what would be the best 
route for new roads. Frequently existing railways 
occupied the best line, both as regards gradient and 
direction. ‘Then, too, the insufficient span of many 
existing railway bridges has frequently been found 
to be a cause of obstruction. The line of least 
resistance, avoiding as far as possible areas closely 
built over, important buildings of a permanent 
character, and the numerous obstacles presented by 
railways, has therefore been taken. It is pointed 
out, however, that in a city like London any line 
chosen must fall short of perfection. 

A glance at the engraving on page 157 shows at 
once that the proposed new roads have been chosen 
with much circumspection. It is probable that, 
were they all constructed, they would afford con- 
siderable relief to the greatly congested condition 
of traffic in the metropolis. But the question 
immediately rises to the mind—What would be the 
cost? As to this there is no reply to be obtained 
from the Report. It is acknowledged that it would 
be very large, but that is all. Practically speaking, 
the proposals include the formation of 100 miles of 
new roads—probably 100ft. wide, in the improve- 
ment of some 254 miles of existing roads—which 
would in all probability mean their entire recon- 
struction, and the trimming off of corners here and 
there, not to mention the construction of new and 
the widening of old bridges. With the information 
given in the Report it is quite impossible to arrive 
at even a remote conception of what the whole 
work would cost. The only thing which appears 
to be certain is, that each year as it goes by will 
make the ultimate cost greater. It is estimated that 
certain of the improvements suggested could not be 
carried out in ten years’ time for less than twice 
the outlay at which they would now be possible. 
“ Every million spent at the present time,” says the 
Report, ‘‘ would be a good. investment, as there can 
be no reasonable doubt that it would result in the 
saving of an equal amount in the near future, 
irrespective of the gain in convenience and the 
saving of time which the provision of better facilities 
would effect.” 

It is not surprising to find the suggestion that 
the task of dealing with the question of the arterial 
roads should be given to a central authority, in 
order that due regard should be paid to the needs 
of the metropolitan community as a whole. It is 
thought that the machinery provided by the Hous- 
ing and Town Planning Act and by the Develop- 
ment and Roads Improvement Act might be 
utilised to a large extent, but it is also thought that 
supplementary legislation would. seem to be 
required to empower the central authority to 
schedule existing roads, and to lay down building 
lines on them, and also to schedule specific areas 
required for the construction of such new roads as 
may be approved. It would certainly seem that 
some sort of central authority would be required, 
for it is not to be expected that each local authority 
will do more than it thinks will best serve its own 
ends. 


Foreed Circulation. 

A CERTAIN amount of attention has recently 
been directed in our columns to forced circulation 
in steam boilers. A little may perhaps be said 
with advantage concerning it, and this rather 
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that the subject is passed over with scant notice in 
all text-books on boilers. 

Forced circulation is of three kinds. First, we 
have that used when getting up steam to equalise 
temperatures ; secondly, we have “flash ” boilers ; 
and, lastly, that in which all the water is pumped 
steadily and continuously through the boiler, the 
pumptakingtheplaceof natural agencies which would 
produce the movement of the water. The first may 
be dismissed with a few words. When steam is being 
got up in large marine boilers the water near the 
surface may be boiling, while that at the bottom 
under the furnace is still cold. This sets up 
highly injurious stresses in the shell and the 
bottom of the furnace. The upper plates of the 
boilers elongate more than the lower. The shell 
tends to “ hog,” rising in the middle. The upper 
rivets in the circumferential seams are subjected to 
what we may term compression stresses, while the 
lower seams are under tension stresses, and it is no 
uncommon thing to find furnace seams under the 
grates leaking from this cause when steam is being 
got up. Once the temperature is equalised the 
leakage ceases. Various methods of compelling 
change of water are in use. Some engineers light 
one wing furnace only ; the water rising passes over 
to the other side of the boiler and descends, stirring 
that stagnant under the furnace, the hot and cold 
mixing. Others use a hydrokineter, a kind of 
injector, worked usually by steam from a donkey or 
another main boiler. It draws water from near the 
surface, and drives it in near the bottom. In the 
present day, however, the most popular practice 
is so to fit the pipes to the donkey feed pump that the 
latter will draw water from the bottom of the boiler 
and pump it in near the surface, thus equalising 
the temperature very quickly and effectively. The 
plan has this to recommend it, that it requires no 
special apparatus of any kind, little more, indeed, 
than an additional length of suction pipe. 

The “flash ” boiler is a very old invention. In 
its modern form it is to be found principally in 
steam motor cars, and is then usually associated 
with the use of quite minute quantities of water. 
The original Serpollet steam generator supplies a 
well-known example. The water was forced in 
very thin films through cast iron blocks traversed by 
a small channel; being, in short, cast iron tubes of 
minute internal cross section. These tubes being 
raised to a high temperature, a thread of water was 
forced very rapidly through them by the feed pump. 
The regulation of the pump was such that the water 
pumped in below was all converted into steam, 
more or less superheated, by the time it reached 
the top. Modifications were subsequently made, a 
cylindrical steel small bore tube taking the place of 
the cast iron blocks. Another example is furnished 
by the well-known White steam car, in which the 
water is pumped through a coil of soft steel piping 
over a petrol flame furnace. Here again the 
surface provided is so large that all the feed water 
is evaporated’ and the steam superheated as it 
enters the engine, the steam pipe being simply a con- 
tinuation of the generating coils. 

It will be seen that of none of the cases men- 
tioned is it quite correct to say that the circulation 
is forced; the only water put into compulsory 
movement being the feed. In the true forced circu- 
lation boiler the water is kept moving by a special 
pump in very much larger quantity than the feed. 
We usually find that forced circulation of this kind 
is combined with generators in which tubes of 
small bore, or tubes of great length as compared 
with their diameters, are employed to make steam. 
As an example we may cite the Herreschoff boiler, 
which consists of two beehive coils of tubes of as 
much as 2in. in diameter. As first made it was 
intended that all the feed water should be evaporated 
before the total length of the coil had been traversed. 
The water pumped in at the bottom rose through 
one coil to the top, and thence descended to the 
bottom, whence the steam was taken. It was 
found, however, that the plan would not work with 
certainty. Sometimes, the fire being hot, the 
steam was delivered intensely superheated; at 
other times the evaporation was not sufficiently 
rapid, and then water got into the engine; so a 
receiver was provided, from the top of which 
steam was drawn, while a special circulating pump 
drew from the bottom of the separator and forced 
any water that was there through the tubes. The 
Herreschoff generator had a moderate success for 
yachts in the United States, but we believe it is no 
longer made. 

There are features about forced circulation which 
make the idea very attractive. It is held that it is 


a matter of vital necessity that water should circu- 
late; but the belief is really not well founded. 
What is necessary above and beyond all things is 





that the plates should be constantly wet. We 
pointed out not long since that so long as proper 
molecular contact is maintained between the plate 
and the water the plate cannot be raised in tem- 
perature more than a few degrees above that of the 
water. If it can be shown that forced circulation 
secures this, then it is a strong argument in its 
favour, and it is not surprising that it has often 
been tried. It does not appear, however, that any 
particularadvantage has been really gained, and grave 
difficulties stand in the way of its adoption. They 
begin with the circulation. It is by no means easy 
to pump water at a temperature of 300 or 350 deg. 
The pump must be so placed that the water will gra- 
vitate forcibly into it, as no suction can be relied on. 
This, however, is a minor objection which can of 
course be got over. The real difficulty lies in dis- 
tributing the currents throughout the boiler. Let 
us take, for example, a water-tube boiler of any 
well-known type—say, for example, Babcock’s. 
The circulating pump draws from a downcomer 
and pumps it into the bottom drum at the back. 
As the water is delivered it will take the line of 
least resistance, and consequently some of the tubes 
will get it and the majority will not. The only way 
out of the difficulty lies in making the pump so 
large that all the tubes must get water by special 
means of distribution. As to the first plan, it is easy 
to imagine what kind of pump will be required to 
keep the water moving rapidly in 200 or 300 pipes 
with a bore of 4in.—an operation indeed outside the 
range of practical boiler engineering. The second 
plan consists in fitting a horizontal pipe inside the 
lower drum, the pipe being provided with jets or 
nozzles equal in number to the headers. Each jet 
would point up a header, and by its inductive action 
would cause the movement of the mass of water 
in the boiler. But we may well ask what advan- 
tage would be gained ? 

If we examine the meagre history of forced 
circulation we find that it has invariably been 
applied to boilers made of coiled continuous tubes, 
such, for example, as Benson’s and Herreschoff's 
It is not applicable to steam generators of any other 
kind, for the reasons we have stated. It passes the 
wit of man to devise a practicable system of forced 
circulation that will ensure equal distribution. It 
has been shown very clearly that there is in every 
small tube boiler a thieving propensity—the tubes 
try to rob each other, and this tendency would 
almost certainly be aggravated by the action of a 
circulating pump. The device might, perhaps, be 
applied to a Belleville boiler by directing a jet into 
the lower end of each tube. But after all the 
Belleville is a coil boiler, and it is extremely 
doubtful that even a circulating pump would over- 
come the inherent defects of that generator. The 
question then may be put into a nutshell. Would 
it be wise to give up modern practice with natural 
circulation in favour of small pipe boilers with 
forced circulation? It appears that it would not, 
for there is not to our knowledge now at work a 
serious boiler which relies on pumps to maintain 
circulation in it. 


Supremacy in Steel Exports. 


THE competition for supremacy in iron and steel, 
from the standpoint of the possession by any 
individual nation of the largest tonnage share in 
the export trade of the world, has now entered upon 
a new stage by reason of the developments which 
took place in 1910, and which may be expected to 
be continued in the future. It is now quite twenty 
years since the United States first eclipsed Great 
Britain in the production of pig iron, and the out- 
put in the former country last year was nearly three 
times the amount of the tonnage made in the latter 
in 1910. When the American expansion began to 
assume large dimensions at the opening of the 
present century, British iron and steel producers 
commenced to wonder whether the progress of pig 
iron manufacture in the United States would be 
repeated in the exports of iron and steel from that 
country, and the supremacy, as in the case of pig 
iron, also be wrested from them in this particular 
direction. Years have rolled away, and with them 
the cost of production in the United States has so 
much increased that American iron and steel com- 
petition in the markets of the world seems to be no 
longer regarded with apprehension in the United 
Kingdom, although it is impossible to deny that 
progress in the export trade is also being made by 
the United States. On the other hand, commercial 
rivalry has become considerably greater from 
another quarter, which is nearer the United King- 
dom, and which is represented by Germany. The 
latter country, it is of interest to recall, only sur- 
passed Great Britain in the production of pig iron 





in 1903, and thus relegated this country to the 
third position among the iron and steel producing 
nations, whilst the Teutonic output of pig iron in 
1910 was approximately 50 per cent. greater than 
that which obtained in this country. This rapid 
expansion in manufacture is also very strikingly 
illustrated in the export trade of that country, 
which failed to reach one million tons at the 
beginning of the present century. Yet so actively 
and systematically has the export trade been pro- 
moted since 1900 that, with the exception of 1907, 
a large increase has taken place every year, and the 
statistics for 1910 show a record year, which, if it 
does not surpass the figures for the United Kingdom, 
at all events seems to equal them for the first time 
in the history of this country. 

It scarcely requires a reference to the Board of 
Trade returns to recall the fact that 1910, although 
tolerably satisfactory from the tonnage point of 
view, was not the best year experienced by British 
exporters in this respect. The most favourable year 
was 1907, when the exports of iron and steel 
amounted to 5,166,000 tons as compared with 
4,682,000 tons in 1906. In 1908 the exports 
declined to 4,096,000 tons, but rose to 4,210,000 
tons in 1909, and to 4,593,000 tons in 1910, the 
latter year exhibiting an increase of 383,000 tons 
over 1909. On the other hand, the figures issued 
by the German Imperial Statistical Board for the 
past year are somewhat startling, although it was 
known six months ago that the Teutonic exports had 
almost reached the level of the British exports of 
iron and steel at that time. The German returns 
show exports of 4,868,000 metrical tons in 1910 as 
contrasted with 4,043,000 metrical tons in 1909, or 
4,791,000 English tons and 3,980,000 English tons 
in the two years respectively, being an augmen- 
tation of 811,000 tons. At first sight it would 
seem as if the volume of Teutonic exports was 
198,000 tons greater in 1910 than the tonnage of 
the exports from the United Kingdom, but the 
figures are not strictly comparable in the two cases 
owing to the inclusion in the German statistics of 
certain classes of exports which are recorded 
separately in the Board of Trade returns. lor 
instance, the iron and steel statistics of Germany 
include boilers, agricultural machinery, hardware, 
&e., which are separately returned in the British 
exports. If, then, the Teutonic tonnage for these 
classes is deducted from the total, it will be found 
that the German exports in 1910 were level with, 
or at most only slightly in excess of those from 
the United Kingdom, although either position is 
sufficiently serious from the British standpoint. 
The situation in the United States also improved to 
the advantage of that country in 1910, and the 
figures, judging from the returns for the eleven 
months ended with November, will show at least 
1,500,000 tons for the whole of the year, or total 
exports in excess of any previous year. These 
circumstances appear to indicate that it is possible 
to promote the American export trade in a year of 
record iron production, although it remains to be 
proved whether a reduced output would also be 
accompanied by a curtailment of the exports in the 
future. 

It is necessary to point out that although the 
British and German exports in 1910 were practi- 
cally on an equality, the Teutonic figures for last 
year are still 375,000 tons less than those for the 
british record year of 1907. At the same time the 
surplus of exports over imports in the United 
Kingdom amounted to only 3,224,000 tons, whereas 
the German surplus reached 4,239,000 tons, or 
over 1,000,000 tons in excess of the former. It is 
possible to explain the great expansion of our com- 
petitor’s trade last year by the large increase in the 
production of pig iron, the improved inland demand, 
and the direct and indirect influences which were 
brought to bear by the operation of various syndi- 
cates. As the output of pig iron in Germany in 
1910 was 1,876,000 tons in excess of the preceding 
year, and as the imports of this material remained 
stationary, it will be found that the domestic 
consumption of iron and steel last year increased 
by over 1,000,000 tons, leaving the balance of 
811,000 tons, as already mentioned, as the augmen- 
tation in the exports as contrasted with 1909. It 
will therefore be obvious that the higher prices 
incidental to the home demand, and consequently 
also to the greater demand last year, combined with 
the operations of the syndicates, facilitated the 
development of the export trade last year at any 
prices which would command a market by under- 
bidding foreign rivals. It would in the circum- 
stances be reasonable to assume that any further 
progress in the production of pig iron in Germany 
would be simultaneous with a fresh advance in 
export markets, especially as it is becoming gener- 
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ally recognised in that country that a large degree 
of employment, by reducing expenses all round, is 
preferable to a smaller turnover at high prices. 
These facts will give rise to serious consideration on 
the part of British iron and steel producers, who, 
apparently partly owing to the lack of concerted 
action or organisation, have been less able to meet 
the attack of a strong rival in our hcme and in 
external markets,.whilst at the same time the 
exports from the United States have also advanced, 
although slowly. 








THE RATING OF PETROL ENGINES. 


THosE owners of motor cars who have been anxiously 
awaiting the report of the Horse-Power Formula Com- 
mittee, formed conjointly by the Institute of Automobile 
Engineers, the Royal Automobile Club, and the Society 
of Motor Manufacturers and Traders, in the hope that 
the new system of rating might lead to a reduction of 
their taxes, will not derive much comfort from its publi- 
cation. ‘The formula recommended by the Committee— 

0°464 (d + 8s) (d — 1°18), 

gives a higher brake horse-power rating than the old 
simple formula promulgated by the Royal Automobile 
Club some four or five years ago. As a set-off to this 
disappointment, however, it should be pointed out that 
the new formula is not applicable to the average car on 
the road. It gives a maximum brake horse-power rating 
which can only be obtained from an engine running under 
the best possible conditions on the test bench. 

Until the end of 1906 the motorist who was not “some- 
thing of an engineer”’ had nu means of calculating even 
approximately the power of his engine, and in many 
cases the makers’ ratings were almost useless for pur- 
poses of comparison. The Royal Automobile Club there- J 
fore decided to devise a simple formula which could be 
readily applied to all motor car engines working on the 
four-stroke cycle. Obviously, if the formula had to be 
kept within the scope of the mathematical knowledge of 
the average motorist, some of the variable factors which 
affect the power developed by any engine would have to 
be eliminated. Notwithstanding the eliminating process, 
however, the old rating answers its purpose very well 
up to acertain point. It gives, nearly enough for most 
purposes, the brake horse-power available from the 
average engine on the road, even though it assumes that 
the linear velocity of the piston and the compression 
pressure in the cylinder are the same in all engines. 
Neglecting these sources of difference, there remained 
for the basis of the rating formula only the area of the 
piston, and the formula resolved itself into n x D? + 2, 
where 7 is the number of cylinders, D the diameter of the 
piston in inches, and z is a constant. The numerical 
value of the constant depends on the allowance made for 
the variable factors referred to, and it was therefore 
decided to fix the constant at 2.5. The rating formula 
therefore became— 

D? n + 2.5. 

That such a formula was badly wanted is shown by the 
alacrity with which it was taken up by the Society of 
Motor Manufacturers and Traders, the members of 
which adopted it as their rating for catalogue purposes. 
More recently Mr. Lloyd George adopted this method of 
rating for purposes of taxation. For the latter use the 
formula answers fairly well on the whole, although it errs 
on the side of harshness to the owners of cars propelled 
by the older and slower running engines. 

The advent of motor car racing on the track soon 
commenced to show the necessity of attention to the 
variable factors in the formula. Racing cars were fre- 
quently shown to be developing powers many times in 
excess of their engine rating. It was therefore decided 
to form the Horse-Power Formula Committee, on which 
a number of experts from the above bodies were elected, 
while Mr. G. A. Burls, M. Inst.C.E., representing the 
Society of Motor Manufacturers and Traders undertook 
the collection of the necessary material from the leading 
motor car makers, who carried out tests on nearly 
150 engines. 

The first formula evolved by the Committee was 

Kd(ad+s)N, 

which gives a rating with a stroke-bore correction. In this 
formula d is the bore, s the stroke in inches, and N the 
number of cylinders. The constants K and a were pur- 
posely left without any specified value to enable the 
Committee ultimately to arrive at values based on experi- 
ment and observation. Before arriving at the above 
formula the two main corrections proposed to be applied 
to the R.A.C. formula, viz., the variation of the mean 
pressure with the dimensions of the cylinder, and the 
variation of the piston speed with the ratio of the stroke 
to the bore were considered. Now the R.A.C. rating 
corresponds to a mean effective pressure of 67.2 1b. per 
square inch per explosion, with a normal piston speed of 
1000ft. per minute, and according to the R.A.C. formula 
the rating equals 0.4 D? x N. In this it is assumed that 
piston speeds do not vary materially from 1000ft. per 
minute, but the tests undertaken by Mr. Burls prove 
emphatically that the piston speed increases with the 
stroke-bore ratio. Over 100 engines were tested. They 
were divided into five groups, with a variation in each of 
0.1 in stroke-bore ratio, and it was found that with a 
stroke-bore ratio of 1.00 to 1.08 the mean piston speed for 
15 tests at the maximum brake horse-power was 13038ft. 
per minute, whereas with a stroke-bore ratio of 1.50 to 
1.61, the mean piston speed of 7 tests was 1597ft. per 
minute. 

Although it would seem from the Committee’s report 
that it is impossible to formulate accurately any law of 
variation between stroke-bore ratio and piston speed, yet 
if speeds between 1200ft. per minute and 2000ft. per 
minute may be fixed upon as covering the range of 





stroke-bore ratios up to 2.5, and assuming a linear law 
between the two extreme points, the piston speeds found 
for different stroke-bore ratios are such as can be obtained 
at the maximum-brake horse-power from a carefully 
designed engine when bolted down to a bench. These 
figures alone show one direction in which the astute 
designer of racing cars has been able to steal a march on 
his less observant competitor, and take advantage of the 
flimsiness of the old rating. 

But there is another important variable factor to be 
introduced. The mean effective pressure, 7p, which 
corresponds to the brake horse-power developed by 
the engine at a given speed, increases with the diameter 
of the cylinder, as gas engineers have discovered. It 
is known also that in closed cylinder experiments the 
cooling loss in a given time is greater in a small vessel 
than in a large one. Professor Callendar pointed this out 
in a paper read before the Institution of Civil Engineers 
some years ago. The mechanical efficiency too is greater 
in a large engine than in one of small dimensions. 
Mr. Dugald Clerk, in a note which he has published on 
the report, mentions further things which may affect the 
mean pressure (7p). For instance, this condition will vary 
with the total charge admitted to the cylinder and thus 
with the same engine a higher value may often be obtained 
at a lower piston speed. This seems to have actually 
occurred in the tests published by Mr. Burls. Still another 
cause which produces variation in 7 p may be mentioned. 
Suppose the engine is run with an excess of petrol so 
as to produce large quantities of carbonic oxide and other 
unburned gases in the exhaust, then 7 p will be increased. 
Dr. Watson’s experiments may be quoted in this connec- 
tion. Petrol is so constituted that on complete combustion 
a certain moderate expansion results, whereas in the case 
of coal gas the effect is the reverse. If, then, the 
combustion of the petrol is not complete by reason of an 
excess of fuel, a still greater expansion will result. 

The Committee’s report certainly proves that there is 
a rise of the mean effective pressure corresponding to the 
brake horse-power, with an increase in the diameter of 
the cylinder. Taking into consideration all these matters 
and the results of the many tests, the Committee is of 
opinion that it is necessary to allow for an increase in 
the value of 7 p with the cylinder diameter, and it accepts 
684 lb. per square inch for 7p, when d= 2}in. and 99} lb. 
per square inch when d= 5in. The best current practice 
with regard to 7 pis therefore taken as— 

np = 180 (1 — 1.18/d) lb. per square inch. 

The Committee is also of opinion that the rate of 
increase of the maximum practicable piston speed with 
stroke bore ratio can be represented by the equation :— 

o« = 600 (r + 1) ft. per minute. 

The new formula proposed includes both these con- 
siderations. It is:— 

Max. B.H.P. rating per cylinder = 0.464 (d + s) (d — 1.18). 

This formula, as above mentioned, only applies to bench 
tests under “onerous but safe conditions” with engines 
of from 24in. to 5in. cylinder diameter and a stroke-bore 
ratio up to 2.5. The formula must not, however, be 
taken as applicable to engines with cylinders less than 
2hin. bore or greater than 5in. bore, as the larger the 
diameter becomes in practice the more nearly does the 
stroke tend to equal the diameter. 

A simple calculation will show the difference in the old 
and new systems of rating in the case of, say, a 5in. x 5in. 
cylinder :— - 

Old method— 

6x5 = 25 
25 x 2 = 10 approx. H.P. by R.A.C. rating. 
New method— 
0.464 (5 + 5) (5 — 1.118) 
464 x 10 = 4.640, 
4.640 x 3.82 = 17.7 max. B.H.P. by H.P. Formula 
Committee. 

Under the old system of rating in which the length of 
stroke does not enter into the equation, the rating would 
remain the same, whatever the stroke-bore ratio. With 
the new formula, however, any increase in the length of 
stroke over the bore is readily seen in the brake horse- 
= For instance, taking a 5in. x 6} cylinder we 

ave :— 
0.464 (5 + 6.25)(5 — 1.18) = 
464 x 11.25 = 5.22000 
5.22000 x 3.82 = 19.9 max. B.H.P. 

Needless to say, a very considerable reduction will 
have to be made if this formula is adopted for purposes 
of taxing motor cars to allow for the difference in the 
conditions of working on the road and on the bench. 








THE USE OF ELECTRICITY IN MINES. 





THE Committee appointed by the Home-office in Octo- 
ber, 1909, to inquire into the working of the existing 
special rules for the use of electricity in mines, and to 
consider “whether, and if so, what amendments are 
required,” has now issued its report. The Committee 
consisted of Mr. R. A. S. Redmayne, Chief Inspector of 
Mines; Mr. Charles Merz, M. Inst. C.E., and Mr. Robert 
Nelson, his Majesty’s Inspector of Mines. In this article 
bi propose to deal only with detailed alterations in the 
rules. 

The two questions which will occur at once to the 
colliery manager in reading this report will be :—(1) Why 
make any changes at all? and (2) What changes are 
proposed in the existing rules? In connection with the 
first question it may be recalled that the record of elec- 
trical accidents in mines shows that electricity accounted 
last year for less than 1} per cent. of the total acci- 
dents, which is indeed a remarkable record. For 
years now the mining industry has suffered more 
and more from Government interference and thoughtless 
legislation which has had the effect of increasing the cost 
of working without a corresponding benefit to anybody. 
The managers can hardly be blamed if at first they look 
askance at the new rules and inquire whether these will 





have the same effect. On the whole, our examination of 
them tends to show that they will add somewhat to 
the cost of installing electricity in mines, but largely 
reduce the cost of working and maintaining the appa- 
ratus. In other words, the initial outlay will be 
heavier and the annual outlay smaller than hitherto. 
At the same time coalowners and colliery managers in 
this country have always been to the fore in attempting 
by every means in their power further to reduce the death 
roll in mines, and if it can be shown to their satisfaction 
that the new rules will have that effect there is little 
doubt that they will willingly adopt them. 

Apart from the more concise arrangement and wording 
of the revised rules, the principal recommendations are 
as follows :— 

(1) That inflammable material be not used in the con- 
struction of motor rooms where there exists the 
risk of fire. 

(2) That more stringent regulations be enforced as 
regards the outer covering of other apparatus. 

(3) That the standard of mechanical construction of 
cables, switch gear and other apparatus be im- 
proved; and 

(4) That there be more adequate supervision and main- 
tenance of apparatus. 

As regards the rules affecting the earthing of apparatus, 
not much objection can be offered. As regards the 
prohibition of the use of electricity in places where such 
use would be dangerous, this merely carries out estab- 
lished practice. The necessity for the better mechanical 
construction of apparatus is probably a real one, though 
it must tend, as we have already stated, to some increase 
in the initial cost. This mechanical construction is a 
point upon which the colliery manager is quite as com- 
petent or more competent to decide than the electrician, 
and his greater experience of the actual conditions of 
mining work will enable him to realise more than other 
people the importance of sound mechanical construction. 
There are three points upon which, however, agreement 
will not be so general—those affecting the special use of 
armoured cables on every system above low pressure, the 
need for the fire-proof construction of motor rooms, and 
the duties of the electrician. 

The adoption of the first will give rise to some criti- 
cism, but a reference to the proceedings shows that it is 
one of the points to which the Committee has devoted 
most attention. In the past the quality of cables used 
in mines was too often settled by the electrician or by 
the electrical contractor, whose ignorance of underground 
work is often very considerable. In consequence of this, 
unarmoured cables have often been installed carrying 
current at high pressures in places where they are subject 
to falls of roof, accidents from runaway trams or from 
the carting of joists or props by the men. The Com- 
mittee is apparently so much impressed by the unsuit- 
ability of putting in unarmoured cables in such places 
that it has made this a comprehensive rule. Many 
mine managers, however, are of the opinion that 
armoured cables for medium-pressure systems not pro- 
perly earthed may become a source of danger, and the 
labour available in mines is seldom of a quality suit- 
able to ensure the earthing being properly inspected. 
This point, as well as the fire-proof construction of 
motor rooms, &c., is referred to in the report, and in 
each case it appears that the alteration is supported by 
the evidence. 

As regards the duty of the electrician, this is a point to 
which much attention has recently been given. Too 
much importance has sometimes been attached in the 
past to the technical qualifications of the electrician, and 
too little to the importance of knowledge of underground 
conditions. In the present case it is pointed out that the 
important thing is really to get a reliable and intelligent 
man, rather than a man whois a highly educated electrician 
and neither a mechanical engineer nor a good workman. 
Upon this, as indeed upon other points, the experience of 
the colliery manager, especially as to mechanical engi- 
neering, is wisely, we think, relied upon as the best safe- 
guard for the proper interpretation of the rule. 

Coming now to the rules themselves, the first thing to 
be noted is the very complete list of definitions. Rules 2 
and 4 deal with notices to be sent to the district inspector 
and notices for workmen; these have been extended and 
brought together so that each set of notices forms a 
separate rule. Notices of existing apparatus and of any 
apparatus which it is proposed to install have to be 
sent for the approval of the Inspector, who has the power 
to object to the use of electricity in any part of a mine 
not considered safe, when the matter can be taken to 
arbitration. In rule 6 the fire-proof construction of motor 
rooms, «e., is particularly insisted upon, and may possibly 
give rise to some criticism, although it must be admitted 
that the evidence shows that itis in many cases desir- 
able. Some definition of inflammable material seems to 
be called for. 

The rules are accompanied by an _ explanatory 
memorandum covering the practical points which may 
arise. This points out (under Rule 7) the principal quali- 
fications for a good motor and the importance of not 
taking price only, into consideration. The use of an ohm- 
meter for periodical examinations is recommended as 
being a most useful instrument in a colliery, and it is 
also recommended that there should be a small testing 
transformer when high-pressure alternating current is in 
use, suitable for giving a number of voltages. The 
memorandum says the best protection against faults is 
“the use of one or other of the numerous cut out devices 
on the market, such as overload circuit breakers, efti- 
cient fuses, or other leakage cut-out apparatus. 
provided one point of the system is connected to earth.’ 
In other cases a voltmeter frequently inspected is recom- 
mended, and for low-pressure systems without earth 
connections the use of a lamp is advised. 

An important rule is No. 8, regarding earthing. This is 
more stringent as regards earthing motor cases than the old 
rule (1C). The requirement that earth plates shall be 
sunk at the surface for providing a connection to earth for 
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the casing, and for all inbye apparatus by means of a 
metallic sheath on the cables, or —— this by means of 
a special earthing cable, is new, and will probably provoke 
criticism in some quarters, on the score of expense. It offers, 
however, presumably the most reliable means of securing a 
connection to earth for inbye motor cases according to the 
evidence shown, and nothing contributes more certainly 
to safe working and reduced repair costs. Rules 10 and 
12 are probably those which will attract most interest 
among electrical manufacturers and mining electricians ; 
10 deals with switch gear, and the memorandum states 
very fully the requirements of mining switch gear, laying 
stress upon the advantages of enclosed “ Ironclad ” switch 
gear of the type now made by various manufacturers as 
compared with older forms of open-type switch gear. The 
new rule reads as follows :— 

10. Switch gear, &c.—Switch gear—in which term is included all 
terminals, cable ends, cable joints, and connections of apparatus— 
shall be constructed and installed so that :— “eM 

(1) All eetes shall be of mechanical strength -sufficient to 
resist rough usage. 

(2) All conductors and contact areas shall be of ample cur- 
rent carrying capacity, and all joints in conductors shall be 
a 4 soldered or otherwise efficiently made. ; 

(3) The lodgment of any matter likely to diminish the in- 
sulation and of coal dust on or close to live parts shal] be 
prevented. sd wi 

(4) All live parts shall be so protected or enclosed as -to 
prevent accidental contact by persons and danger from arcs or 
short circuits, fire, or water. 

(5) Where there may be risk of igniting coal dust or other 
inflammable material, all parts shall be so protected as to 
prevent open sparking. 

The particular points to which the memorandum draws 
attention in connection with design of switch gear is that 
it should be dust-proof and moisture-proof, and so con- 
structed as to prevent open sparking. The metal outer 
coverings should be of ample thickness, with well fitted 
joints and glands where coverings are required and where 
cables and spindles pass through. Large open spaces 
inside switch gear casings should be avoided, because 
otherwise there is room for the accumulation of dust and 
gas. Totally enclosed switch gear, if well designed, is not 
only safe in operation, but capable of operation by the un- 
skilled. The Reyrolle “ironclad” gear,so much used in col- 
liery installations in Northumberland and Durham, isan ex- 
cellent example of this type, and of the principles desider- 
ated in this report. The cost of repairs and maintenance is 
much Jower than for any other type, and in the long run 
it proves far cheaper than unsuitable switch gear. As 
regards electrical measuring instruments, these, says the 
report, “should only be installed below ground where 
the conditions of working really require them.” Oil 
switches are now extensively used for alternating-current 
work, and are at present perhaps the most reliable 
switches for high-pressure circuits. Fuses should be of 
the so-called cartridge type. 

Rule 12, dealing with cables, is also important, and 
reads as follows :— 

12. Cables (other than flexible cables for portable apparatus). 

(a) All cables shall be covered with insulating material—except 
that the return conductor of a concentric system may be bare. 
The lead sheath of lead-sheathed cables te the iron and steel 
armouring of armoured cables shall be of not less thickness 
respectively than is recommended by the Engineering Standards 
Committee. 

(2) All cables shall be efficiently protected from mechanical 
damage, and supported at sufficiently frequent intervals and in such 
a + aged as adequately to prevent danger and damage to the 
cabies, 

(c) Concentric cables, or two-core or multi-core cables protected 
by an efficient metallic sheath—in which term is included an iron 
or steel pi shall be in all cases used :— 

(1) Where the pressure between conductors or to earth 
exceeds low pressure. 

(2) Where the roadway conveying the cables is also used 
for mechanical haulage. 

3. Where there may be risk of igniting gas, coal dust, or 
other inflammable material. 

(d) The metallic sheath of every cable shall be (1) electrically 
continuous throughout ; (2) efficiently earthed at the surface of 
the mine by a connection of not less conductivity than the same 
length of the said metallic sheath ; (3) efficiently protected against 
corrosion where necessary ; (4) of a conductivity at all parts at 
least equal to 50 per cent. of the conductivity of the largest con- 
ductor enclosed by the said metallic sheath ; and (5) where there 
may be risk of; igniting gas,.coal dust, or other inflammable 
material, so comstructed as to prevent as far as is practicable any 
fault or leakage of current from the large conductors from causing 
open sparking. 

(e) Single-core cables shall either be enclosed in an efficient 
metallic sheath, which shall contain all the conductors of the -cir- 
euit, or they shall be properly secured by some non-conducting 
and readily breakable material to efficient insulators. 

(7) All cables and conductors where joined up to motors, trans- 
formers, switch gear, and other apparatus, shall be installed so 
that (1) the insulating material at each cable end is efficiently 
sealed so as to prevent the diminution of its insulating properties, 
and (2) they are mechanically protected by securely attaching the 
metallic sheath (if any) to the apparatus. Where necessary to 
prevent abrasion or to secure gas tightness, there shall be properly 
constructed bushes. 

The memorandum accompanying the report recom- 
mends that cable systems, partly concentric and partly 
two wire, be not fixed. The Code of 1904 provided that 
suspended cables should be slung so as to break away 
readily when struck. The revised rule is so drawn as to 
allow the mine manager to settle the method of suspension 
he considers most suitable. As regards earthing, what is 
required is a sheath which will prevent open sparking in 
the event of an are occurring between one of the live con- 
ductors inside the cable to the sheath. Of course, with a 
properly designed system of circuit breakers, a fault 
should be cut-off almost immediately, and if used in 
connection with a substantial metal sheath on the cable, 
open sparking should be avoided. If cables provided with 
a lead sheath and armouring are used, they will in general 
have a bedding of jute and other material between the lead 
and the armouring, but this bedding should be non-hygro- 
scopic. These points are already well looked after by most 
B.itish cable makers. The object of the rules regarding 
conductivity of the sheath and thickness of armouring is, 
first, to prevent excessive drop of voltage in the sheath, 
and secondly, to ensure sufficient mechanical strength. 
In seme cases it may be desirable even to protect the 
cable still further. In general, where armouring is 





preferable to tape armouring, single-core armoured cables 
are prohibited. The memorandum also draws attention 
to the fact that in many cases conductors are mixed up 
and difficult to trace readily, and points out the import- 
ance of neatly arranging the conductors. Clause 1 of 
Sub-section F provides for the use of terminal boxes or 
ceiling chambers at the end of cables, a protection which 
has been often neglected, in spite of Rule 25 of the Code of 
1904. Rule 13, dealing with portable apparatus, is a 
most important one, as it is in this class of apparatus that 
shocks are particularly liable to occur. Attention is 
drawn to the importance of having connections by flexible 
cables that will not pull out during working, and that will 
ensure the earth connection being made before and 
broken after the live connection. 

The details contained in Rule 14 as regards the ap- 
pointment of a mine electrician and as regards his duty 
may be compared with the complete absence of such 
details in Rule 11 of the old code. The principal object 
of the revised rule is apparently to provide for the 
adequate supervision of apparatus which some of the 
evidence showed was not properly looked after in the old 
rules. The effect of the revised rule will be to add very 
considerably to the importance of an electrician at a 
colliery, and to give him a more definite responsibility, 
though without, it is to be hoped, putting him outside the 
control of the colliery manager. The Committee 
evidently holds that the electrician should be given more 
responsibility than at present if a higher standard of 
supervision is to be maintained, and if the slip-shod and 
dangerous electrical work at present sometimes found 
underground is to be abolished. That this work was 
not the fault of the manager makes it none the less im- 
portant for him to get it removed, as he is, after all, 
finally responsible for the proper working of his plant. 

The rearrangement of the rules is an advantage; they 
are more definite and concise than the old code, and it 
is much easier to find the rules dealing with any specific 
point. The memorandum accompanying the rules will 


be a useful document to managers, written as it is in a. 


thoroughly practical spirit. The remarks on the choice 
and construction of motors, the method of securing an 
efficient earthing system, the design of switch gear and 
cables, and the recommendation as to the use of low pressure 
for all portable apparatus, are perhaps the more interesting 
points. Altogether the rules mark a definite advance upon 
the Code of 1904, and should do a good deal to bring 
about a similar improvement in the standard of electrical 
work underground without adding very heavily to the 
initial cost of installations in pits, or interfering with the 
development of apparatus. The gratitude of the mining 
industry will certainly be given to the unofficial member 
of the Committee who has evidently devoted so much 
time and attention to watching the interests of the 
owners, which are sometimes apt to be a little over- 
looked by Government Departments with the House of 
Commons in their mind. Without his special know- 
ledge of electrical work in mines it would have been 
impossible to prepare this report in such an authoritative 
manner, even with the help of the many witnesses who 
were good enough to give their help to the Committee. 
But at the same time credit is certainly due to the Home- 
office for preparing such an eminently practical and 
exhaustive document, a work that was complicated by 
the number of conflicting interests which had to be 
considered. 








IRRIGATION WORKS IN MESOPOTAMIA. 
By W. H. WHEELER, M. Inst. C.E. 


Ir has recently been announced that a contract for the 
construction of a large barrage across the Hindyeh section 
of the Euphrates and other works has been concluded 
between Sir John Jackson and the Turkish Government 
in connection with the great scheme of irrigation works 
which has been advised by Sir William Willcocks for the 
restoration of the vast tract of alluvial land in Mesopotamia 
which is now lying in a desolate condition. When the 
reform took place in the Government of Turkey a few years 
since, one of the first matters that received attention was 
the present ruinous condition of the country lying between 
Bagdad and the Persian Gulf, and Sir W. Willcocks, who 
had charge of the irrigation works in Egypt, and under 
whose advice the great barrages at Assiian and Assiout 
were undertaken, was appointed to make an investigation 
as to the existing condition of the vast works which 
formerly existed in Mesopotamia, and generally to advise 
as to their restoration and the cost of carrying out the 
works. He has since, with a large staff of surveyors, been 
engaged in this work. The contract now let is an instal- 
ment of a vast scheme of reclamation, which will restore 
the land to its ancient condition of prosperity. 

The land lying between the rivers Tigris and Euphrates, 
at the head of the Persian Gulf, and extending upwards 
for about 500 miles to Hit and Beled, including Assyria 
in the northern division, Babylonia in the middle, and 
Chaldea in the south, was probably at one time an arm 
of the gulf, which has gradually been filled up by the 
solid matter brought down in suspension by the two 
rivers. The delta thus formed is still encroaching on the 
gulf at the rate of 72ft. in a year. Within historical 
times there was a seaport 130 miles above its present 
head; the Euphrates and the Tigris run through this 
delta at a distance apart varying from 30 to 80 miles. 
They both take their rise in the Taurus Mountains, only a 
few miles apart from each other, at an elevation of 1000ft. 
to 1150ft. above the sea. At a distance of about 500 
miles from their source they enter the low country or 
delta, their elevation above sea level there being reduced 
to 115ft. After a further course of about 500 miles, with 
an average inclination of about 3in. in a mile, they unite 
at Korna, the united rivers continuing under the name of 
Shat-el-Arab for 90 miles to the Persian Gulf. In the 
lower part the rivers spread out over extensive swamps 
and marshes. 

The length of the Euphrates from its source to the sea 





is 1600 miles, and it has a width of about 600ft. in the 
delta, near Bagdad. The Tigris has a length of 1150 
miles. When the snow melts in the mountains, where 
they rise, both these rivers have heavy floods, bringing 
with them large quantities of detritus, nearly the whole 
of which is deposited in the delta through which they 
flow. The proportion of this solid matter in suspension 
to the water is given as varying from ;', to 5}, for the 
Euphrates, and ,}» for the Tigris. 

The delta may be regarded as almost a rainless 
district, none falling for a great part of the year, and the 
average amount being only 8in., and in dry years only 
one-fourth of this—a quantity quite insufficient for the 
profitable cultivation of the land. 

The delta below Hit on the Euphrates and Beled on 
the Tigris may be taken approximately as 500 miles in 
length and 50 miles in width, and covering 12 million 
acres, of which about one-fourth is water. The country is 
almost a dead level. The greater part of this area now 
is a desolate waste, but in the upper part there are 
stretches of cultivation along the river banks and some 
of the ancient canals, which are still in use and produce 
some revenue. In the lower part there are magnificent 
reaches of date ves and gardens, interspersed with 
clover, cereals, and rice. A modern traveller states that 
upstream of Hit, where the current is sufficiently strong 
to turn water wheels for irrigation, “ garden succeeds 
garden, orchard and date groves lie between fields of 
cotton, and life and prosperity extend as far as water is 
carried; the country in some parts is still a paradise, but 
where the water does not reach the country is an unculti- 
vated waste, the pasturing ground of the nomad.” 

It is not known when the first works of irrigation were 
carried out, but recent researches point to the con- 
struction of extensive works carried out 6000 years ago, 
of sufficient importance and magnitude to show that the 
science and practice of civil engineering is of great 
antiquity. In its prosperous days the whole country was 
a network of canals and dams of vast construction for 
prevention of the water overflowing the banks of the 
rivers, and for holding it up and distributing it over the 
land. Nowhere in the world, except possibly in China, 
was the principle of the application of irrigation works 
and canals to the exigencies of agriculture so successfully 
carried out as in Mesopotamia. 

One of the most important of these canals was the 
Nahrwhal, which left the Tigris above Bagdad, and ran 
nearly parallel with it for 240 miles; for a great part of 
its course it was 360ft. wide and 15ft. deep, and in places 
50ft., and irrigated a large area of country to the east of 
the Tigris. Traces of the works belonging to this great 
irrigation scheme are still to be found. The date when 
it was carried out is not known, but King Nebuchadnezzar 
is credited with having constructed the great embank- 
ment at Bagdad about the year 562B.c. The delta was 
probably at its greatest prosperity in the early centuries 
of the Christian era. From this time it appears to have 
gradually declined, owing to the neglect of the irrigation 
works, until some centuries later the land was reported as 
answering to the Biblical description: “ Her cities are a 
desolation, a dry land, a wilderness; a land wherein no 
man dwelleth, neither does any sonof man pass thereby.’ 

At the time of its prosperity in the country in the neigh- 
bourhood of Bagdad along the great Nahrwhal Canal. 
judging from the remains of villages and towns, the popu- 
lations must have been so dense that no other part of the 
world could excel it. Pliny described it as having a warm 
climate and an exhaustless soil. By some other authori- 
ties it is stated to have been one of the richest countries 
in the world, and as having developed enormous wealth, 
with a very large population, as shown by the remains of 
cities and towns wherever recent explorations have 
exposed their remains. 

The crops which the country is capable of growing are 
wheat, barley, millet, lentils, peas, dates, cotton, hemp. 
and tobacco. It has been stated, on good authority, that 
if the works for the reclamation of Mesopotamia are 
restored as designed by Sir W. Willcocks, the quantity of 
wheat grown in this district will be sufficient to alter the 
condition of the world’s supply. 

Sir W. Willcocks, as the result of his survey of the 
country, extending over the last seven years, has reported 
that there are 1,280,000 acres of land in Central Mesopo- 
tamia that could be brought into cultivation at an 
estimated cost of eight million pounds—between £6 and 
£7 an acre. The value of this land when brought into 
cultivation he puts at £30 an acre, or 38 millions of 
pounds, or four and a half times as much as the cost of the 
works. The rental of this land he values at £3 an acre, 
or a total of £3,840,000. These figures are based on his 
experience of the cost of works and value of land in 
Egypt. i 

In the lower part of the delta there are a million and 
a-half acres, which he estimates could be reclaimed at a 
cost of 8} millions of pounds. The value of this land 
when made fit for cultivation he puts at 11 millions. 

There are also three million acres of the lower part of 
the delta capable of being brought into cultivation. 

Whether the Turkish Government, with all the other 
claims it has to meet, will be prepared to find this money 
is doubtful; but, as in the case of the recent works on the 
Nile, there are probably capitalists who would be ready 
to find the funds. 

There is, however, a further difficulty to be considered 
as to where the population to cultivate the land when 
reclaimed is to come from, which has been placed at a 
moderate estimate at from two to three million people. 

The works for which Sir John Jackson has taken the 
contract comprise a beginning of Sir W. Willcock’s great 
scheme, and include a dam on the Hindyeh section of 
the Euphrates, with 36 sluices, and a lock for navigation ; 
an addition to the existing barrage with seven sluices and 
a navigation lock; excavation of these diversions of the 
river, and the closing of the present bed of the river by a 
bank, 
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Fig. 5—-SAIL-CLOTH SCREEN 


THE’ NAVAL DIRIGIBLE BALLOON SHED. 


IT may be recalled that in the course of his lengthy state- 
ment on the Army Estimates Mr. Haldane, in the House of 
Commons on March 7th last, referring to the question of 
service aeronautics, said that a plan had been worked out by 
the Defence Committee for future progress giving the non- 
rigid balloons and aeroplanes to the Army and the rigid 
balloons to the Navy. Allusion has previously been made in 
these columns to the organisation at the National Physical 
Laboratory of an Aeronautical Department, and also the 
consultations which Lord Rayleigh’s Committee at Tedding- 
ton, presided over by Dr. Glazebrook, have had with the 
Army and Navy experts on all sorts of matters, such as 
defects in the engine, steering apparatus, the fabric of 
kalloons, gusts, the illumination of the sky for the detection 











Fig. 6B—SCREEN 


of foreign dirigibles, and projectiles for their destruction. In 
THE ENGINEER for May 13th last was published a detailed 
illustrated description of the building which had then 
recently been erected by the Cleveland Bridge and Engineer- 
ing Company, Limited, of Darlington, for housing balloons 
in close proximity to the balloon factory at Cove Common, 
South Farnborough. We are now able to give some parti- 
culars regarding the shed which has been built for the Navy 
balloons. 

It is common knowledge that for some months past Vickers, 
Sons and Maxim, Limited, have, by arrangement with the 
Admiralty, been engaged in designing and constructing at 
Barrow-in-Furness the first British naval dirigible. This 
balloon, which is of an entirely novel design, is now practi- 
cally completed, but constructional details are not available 
for publication, and our present notice is confined to a 
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description of the building erected for the construction and 
subsequent housing of this naval dirigible. Invitations were 
issued by Vickers, Sons and Maxim, Limited, for tenders and 
designs for the construction of the shed, including founda- 
tions, and ultimately the tender and design submitted by 
Francis Morton and Company, Limited, of Hamilton Iron- 
works, Garston, Liverpool, was selected. 

The site chosen for building the shed was the Cavendish 
Dock, Barrow, a large enclosed sheet of water, approximately 
half a mile long on each side, which was originally formed 
by running an embankment on the sea side, enclosing an 
area of reclaimed seashore. The shed had to be built over 
the water, the foundations for one side being built in the 
sloping pitching of the dock embankment, and the other 
side being founded on the actual dock bottom. A narrow 
roadway separates thé dock from several existing buildings, 
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and as the actual width of the road was only 30ft., and about 
14ft of this width had to be kept clear for traffic purposes 
throughout the progress of the operations, special arrange- 
ments had to be made to overcome the difficulties due to the 
confined space available for erection purposes. The com- 
pleted shed is about 6COft. long, 100ft. wide, and nearly 
7O0ft. high in the clear from datum water level to the 
under side of the main arch, and 80ft. high from datum water 
level to the ridge of the roof. The foundations upon the land 
side of the shed were spaced 50ft. centre to centre, and con- 
sisted of a block of 6 to 1 cement concrete formed round three 
creosoted pitch pine piles varying in length from 30ft. to 40ft., 
shod with steel shoes. The main foundations on the water 
side were also spaced at 50ft. centres, and were formed of a 
cluster of eight piles, four of the outer piles being driven to a 
batter of 1 in 4, in order that the stresses from the overturn- 
ing tendency of the building, due to wind, acted directly 
through their axis. Whole timber crowns were tenoned on 
to the pile heads, and secured to them by heavy stirrup 
straps, the whole of the piles in each cluster being well 
braced together with half-timber bracings and walings. 

Upon the commencement of pile driving operations, it was 
found that the bed of the dock was of an exceedingly 
treacherous nature, the strata consisting of alternate layers 
of water-logged sand and mud with occasional pockets of 
gravel. A large number of experimental bore holes were put 
down to ascertain the exact nature of the underlying strata, 
and it was found that the bad ground continued to a depth 
of at least 50ft. It was therefore deemed advisable further to 
steady the pile clusters against any lateral movement or 
oscillation due to wind pressure by an apron of cement con- 
crete deposited in bags upon the bed of the dock, which had 
previously been scraped clear of mud. The bags were filled 
with 4 to 1 cement concrete consisting of best quality Portland 
cement and Walney gravel, the bags being rammed into 
wooden three-sided skips, so as to be approximately all of the 
same size, and were deposited into position under water by 
divers, who laid them to bond in courses. The concrete 
apron was further reinforced with old double-headed rails, 
arranged in such a manner as to ensure that any attempted 
movement of the piles would be distributed over the whole of 
the apron and thus checked. Large interstices between the 
bags were filled with mass concrete, and, in addition, cement 
grout was forced in under pressure by means of a force pump 
and pipes, and it was found that when the apron was set the 
whole became a homog neous mass. 

The piles used for the waterside foundations varied from 
30ft. to 50ft. in length, the majority of them being nearer 
50ft. than the former dimension. The whole of the timber 
work for the permanent work was of selected pitch pine, 
thoroughly creosoted. Timber platforms, some permanent, 
others temporary, were arranged to run from end to end of 
the shed for convenience in building the airship, the plat- 
forms being carried upon piles driven into the bed of the 
dock. Altogether, over 400 piles were used in the founda- 
tions of the shed and platforms. Owing to the cramped 
nature of the site, and to the fact that the steel work had to 
be erected over water, special arrangements had to be made 
for erecting the structure. A Scotch crane, with a jib 100ft. 
long, which was specially designed and built to suit the con- 
ditions, and was capable of lifting 10 tons at a radius of 80ft., 
was mounted upon travelling carriages running upon a 
timber road constructed upon the side of the dock, so as to 
permit of being removed from end to end of the site. The 
crane could thus handle any piece of material in the structure 
and deposit it in position, as the jib could reach right out to 
the waterside. 

In the design of the superstructure of the shed large 
allowances for wind pressure had to be made, as the 
site was exposed. The chief features of the design 
consist of main ribs spaced at 50ft. centres, composed 
of two stanchions and one principal, which, when com- 
pletely assembled, constitute a continuous rib, approxi- 
mating in form to an arch, the inner side of the ribs 
following a more or less continuous curve, but the outer faces 
being kept straight, so as to present no difficulties in fixing 
the covering. These main ribs are made up of four heavy 
steel angles, braced in all directions, to form a box section. 
The bases of the arches on the land side of the shed are 
carried direct upon the concrete foundations, and are con- 
nected to the latter by heavy holding-down bolts. On the water 
side of the shed they rest upon a steel-plated box, which was 
formed by the ends of continuous box section foundation 
girders, spanning from pile cluster to pile cluster, the founda- 
tion girders binding the base of the stanchions firmly in a 
longitudinal direction, and also supporting the intermediate 
ribs and framing between the main arches. The upper por- 
tion of the main arches are connected together longitudinally 
by means of three sets of steel lattice girders running con- 
tinuously between the ribs from end to end of the shed. 

The girder which is placed at the ridge was formed 
completely of steel angles and plates. At the eaves 
there are vertical and horizontal lattice girders also 
formed entirely of angles and plates. These longitudinal 
girders are arranged to transmit both the dead loads of the 
structure and also the wind stresses directly on to the main 
ribs. In each 50ft. bay two lighter intermediate ribs, also 
approximating to an arch in form, are arranged, the ribs being 
supported upon the longitudinal girders and foundation 
girders and forming supports for the purlins and side 
framing. 

One end of the shed is entirely closed in, the end being 
V-shaped on plan, the roof being hipped. The construction 
used in the parallel portion of the shed was adapted to the 
formation of the end. The sides of the shed are covered with 
galvanised corrugated steel sheeting carried upon steel side 
rails. Large side lights alternating at high and low levels 
are arranged in each bay, so as to distribute the light 
thoroughly in the interior of the shed. The roof is formed 
of timber purlins carrying tongued and grooved boarding, 
covered with grey asbestos slates nailed direct to the boarding. 
The door end of the shed terminates in a specially constructed 
steel arch supporting a heavy overhead steel guide girder, 
overhead platform, &c. 

The whole end of the shed is closed by means ofa sail-cloth 
screen, of best quality tanned sail cloth, securely fastened to 
vertical wire ropes. The screen is stayed against external 
wind pressure by a large number of steel guy ropes, having 
turnbuckles fitted for adjustment and attached to guy 
foundations. The screen and gate is operated by means of 
hand winches actuating furling and spreading ropes. When 


the shed is required to be opened the screen is furled on the 
water side of the shed, entirely clear of the opening. The 
time required to open or close the screen end completely is 





not more than seven minutes. The total weight of the steel- 
work used in the construction of the shed was approxi- 
mately 500 tons. 

We are enabled to give herewith a series of views of this 
balloon shed. Figs. 1 and 2 show the completed structure 
as seen from opposite ends. Fig. 3 is a view taken during 
construction. It shows the steelwork for the door end of the 
shed before the covering was fixed. Fig. 4 shows the V- 
shaped end under construction. Figs. 5 and 6 show the end 
screen partly and fully closed respectively. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





LIVE STEAM FEED-WATER HEATING, 


Sir,—May I point out to your correspondents, Messrs. Hall and 
Erith, that assertions, unaccompanied by proofs, however valuable 
they may prove in advertising, say, a patent medicine, do not bring 
us any nearer the solution of an engineering problem, and that 
constant reiteration of the statement that a live steam feed-water 
heater cannot possibly give increased efficiency, does not make 
that statement a fact, no matter how often, or how loudly it is 
repeated. And while I am quite ready to accept Mr. Hall’s own 
assertion that he is an authority on the subject, I think it is the 
more lamentable that he refuses to consider any evidence tending 
to refute what is evidently a deep-seated prejudice against such 
heaters. 

Many trials have been made in the past to determine their effect 
on the economical working of a boiler plant. Mr. Hall mentions, 
without any details, three boilers on which he states no effect was 
noticed. I myself, on the other hand, have records of at least 
twenty cases, on boilers of all types, in which, after some weeks of 
normal working, with and without the heater in operation, a sav- 
ing of coal varying from 5 to 15 per cent. has followed the installa- 
tion of the heater. The majority of these results are certified by 
the man who had the coal bill to pay—surely good evidence. One 
shipbuilder of my acquaintance has for years past fitted ship after 
ship with such heaters, and informs me that he always estimates a 
difference of about 10 per cent. on coal consumption, according as 
to whether these are or are not fitted. 

But such evidence, though in the aggregate weighty, does not 
perhaps prove more than that the conditions generally following 
the installation of the heater were conducive to increased effi- 
ciency. The manner of firing, leading to more efficient combus- 
tion and to a greater proportion of CQ, in the flue gases may, by 
some strange coincidence, have varied in the same direction in 
all these cases, and so, as far as direct proof goes, all these results, 
as well as those mentioned by Mr. Hall, must be ruled out of 
court. The only two sets of trials, so far as I know, in which an 
attempt has been made to take into account every factor are those 
of Professor Goodman and those recently carried out at Dundee. 
Ihe former showed no gain ; the latter show an undoubted gain 
No amount of assertion that such a gain is impossible will alter 
this fact. Why in one case and not in the other I have tried to 
suggest. The explanation may or may not be correct. To my 
own mind, the experimental data accompanying it are sufficient 
confirmation of its feasibility. If under some circumstances, if 
not under all, the heater gives increased efficiency, then, for good- 
ness sake, let us try to find out under what circumstances, rather 
than assert childishly that such things cannot be. 

Mr. Hall talks vaguely about working conditions. Certainly, a 
boiler evaporating 1100]b. per hour is not large, but it is, at any 
rate, large enough to enable the results to be applied to a larger 
oes with some confidence. And whether tests are carried out on a 
aboratory boiler, with its special testing equipment, and with a 
number of trained observers, or those carried out as the ordinary 
works boiler trial has to be carried out, likely to be the more 
reliable? With reference to Messrs. Babcock and Wilcox’s views 
on the question of live steam feed heaters, while I am hardly pre- 
pared to follow Mr. Hall in quoting a trade catalogue as the 
supréme authority on the science of steam raising, I have taken 
the trouble to refer to the fifth (1905) edition of their excellent 
pamphlet, ‘‘ Steam,” but utterly failed to find a word expressive 
of their disbelief in such appliances. 

As regards Mr. Erith’s letter, a few moments’ consideration of 
the paper would have prevented him making two mis-statements, 
and would to that extent have saved my own time in answering 
them. The apparatus used does not ‘‘ spray ” the feed water into 
or through the steam space, as should be apparent to anyone study- 
ing the sketch given in the paper. As a matter of fact, the water, 
after entering the first vessel, takes from two to three minutes to 
reach the water space in the boiler. As for the statement that 
such a device is certain to give wet steam, careful measurement 
of the wetness was made, and, as shown in the published results, 
this was, as nearly as could be measured, identical throughout. 
I notice that Mr. Erith is content to rely implicitly on Professor 
Goodman’s trials, in which no attempt was made to measure the 
steam dryness while raising the point in these trials, where it was 
measured. 

As for the question why live steam heaters, if economical, are 
not generally fitted to steam boilers ; I might as reasonably counter 
with the question, why do not all consumers of electricity use the 
metallic rather than the carbon filament lamp? Possibly, to a 
greater extent than they imagine, the assertions of Mr. Erith and of 
others sharing his views have given many engineers the impression 
that such heaters are useless. 

I would take the opportunity of repeating here that even assum- 
ing the general advantage of a live steam feed heater, its effect, if 
fitted to a steam-raising plant also including an economiser, and to 
a still greater extent if also a superheater, would largely dis- 
appear, and it is only where both these appurtenances are absent, 
as is the case in most marine installations, that any noteworthy 
saving is likely to follow its use. In the Dundee heavy-load trials 
the smoke-box temperatures were respectively 730 deg. Fah. and 
823 deg. Fah. with and without the heater in operation, and the 
difference between these temperatures gives a certain measure of 
the effect of the apparatus. But had an economiser been fitted 
this would have recovered a proportion of the heat rejected in the 
hot gases, and the amount of this recovered heat would be greater 
with the hotter gases. The economiser would increase the over-all 
efficiency of both plants, but would have a greater effect where no 
heater was fitted, and would, to a considerable extent, tend to 
mask the effect of the latter. A. H. Gipson. 

Dundee, February 13th, 


Srr,—The subject matter of Professor Gibson’s article and your 
leader of February 3rd is of great interest and importance. The 
controversy which bas continued so long over the pros and cons of 
live-steam feed heating is not yet concluded, though Professor 
Goodman’s trials came near to the solution of the question. It is 
difficult, of course, to see how by taking live steam from a boiler 
for the purpose of heating the feed-water used for the supply of 
the same boiler any increase in efficiency can result. Small 
laboratory experiments and short trials, however, are very often 
misleading, because they indicate the results obtained under 
specially favourable circumstances only, and do not represent the 
ordinary day-by-day conditions. 

The use of steam-hot feed-water is always of advantage where 
the boiler load varies, and the reason for this is found by analysing 
the actions which are going on at the heating surfaces. In the 
first place. steam-hot feed-water is at the minimum density, and 
hence offers the least possible resistance to the flow of the steam 





bubbles as they rise from the heating surfaces to the steam space, 
Such a condition must tend to the easy formation of convection 
currents and to the accompanying rapid absorption of heat from 
the metallic surfaces. Further, if, as recent specific heat researches 
would seem to show, the increased volume of water at higher tem. 
peratures is due to the retention in the water of vapour bubbles, 
then steam-hot feed-water is vapour saturated, and is in the con. 
dition to commence evaporation immediately it touches the heating 
surfaces. The initial convection currents would appear to be due 
to the escape of these imprisoned vapour bubbles, and prepare the 
~ for the larger steam currents which immediately follow. .. y 
ny temporary lowering of pressure in the boiler must lead to 
the rapid release of the vapour bubbles present in the saturated 
steam-hot feed-water, and generally assist steaming. This easy 
steaming probably takes place over portions of the heating sur. 
faces, which under low temperature feeding never evaporate water 
at all. It is only over the fire-grates, and very little beyond, that 
boilers actually génerate steam. The contention above mentioned, 
that steam-hot feed promotes rapid absorption of the heat, may be 
extended by stating that the area of evaporation at the heating 
surfaces is increased by employing hot feed. ae 
Finally, the absorption of heat where evaporation is vigorously 
proceeding, viz., directly over the fire-grates, and a little beyond, 
must proceed more rapidly for the reasons above stated when 
steam-hot feed-water is used. Now the gases of combustion have 
a higher specific heat at the high temperatures above the tire. 
grate, and a short distance beyond—.e., where they are in 
contact with the heating surfaces over which evaporation is j)ro- 
ceeding most vigorously—than at the portions more remote from 
the grate. Hence more heat is transmitted through the heating 
surfaces for a given fall in temperatures of the gases when the feed- 
water is delivered to the boiler at steam temperature and pressure, 
and it is probably in this direction more than in any other that 
the increased efficiency of live steam feed-water heating is explain- 
able. Professor Gibson’s remark, that under forced conditions of 
firing the effect of steam-hot feed is greater, is, I think, = een 
by my contention that feed-water of minimum density and maxi- 
mum pressure and temperature (1) increases the area of evaporat- 
ing surfaces in a boiler, (2) promotes more rapid evaporation at 
such heating surfaces, and (3) absorbs more heat from the furnace 
or flue gases when they are in the condition of highest specitic 
heat, and further, that fluctuations of boiler load, bringing about 
temporary lowering of pressure—which conditions are almost 
universal—call into play the latent thermal utility of steam-hot 
feed heating. ERNsT. FLETCHER. 
Dudley, February 13th. 





Sir,—A great deal of time is wasted by disputants on all manner 
of subjects by fighting about assumptions instead of facts. Take 
for example Mr. Erith’s letter in your lastimpression. He assumes 
that Professor Gibson’s trays caused priming. He does not in 
the least ‘now that they do. I might equally well assert that they 
do not, and so we might enter on a long and utterly useless discus- 
sion. It will be quite time enough to speak about priming when 
we know that it is really going on. 

Again, take the explanation (!) given of why the efficiency of the 
boiler should be increased, based on the assumption that the feed 
heater prevents cold water from reaching the evaporating surface. 
Does any one know that cold water ever does get access to an 
evaporating surface? In a Scotch three-furnace boiler, for 
example, the feed is put in through a horizontal pipe extending 
some 6ft. into the boiler, low down in one of the wings. The 
water must be heated up to the full boiler temperature long before 
it reaches any but an insignificant portion of the surface of one of 
the furnaces. It is, in fact, lost in the great mass of water in the 
boiler. In a locomotive boiler it is put in well forward in most 
cases. But the bulk of the steam is made by the fire-box. Who 
can say that the fire-box is ever touched by cold water’? When an 
injector feeds into the fire-box water space, which it is unwisely 
made to do sometimes, the water is hot, and only a very small part 
of the heating surface is touched by it. 

Once more. A great deal is said about the effect of rapid 
movement over the surface of a plate. One would fancy that the 
whole surface of the heated plate is employed in generating steam. 
Nothing of the kind takes place. The steam all emanates from 
a comparatively small number of points, as any of your readers 
who will take the trouble to fit a flat metal plate as a bottom toa 
glass tube can see for themselves. A Jena glass chimney will 
answer very well. The circular lid of a tin box, round which an 
india-rubber ring is placed, can be pushed inverted into the chimney 
toform the bottom. I have seen the experiment tried with a large 
model of a Lancashire boiler, heated by long rows of Bunsen 
flames in the tubes. The boiler had glassends. Violent ebulli- 
tion went on. The bulk of the steam was made by one flue, and it 
nearly all came from two rough places on the surface of the 
copper. What was the rate of thermal transmission through these 
points ? 

Mr. J. T. Hall gives his whole case away when he says that a 
high evaporation is derived on the thermal storage system. If 
we take it for granted that the coal bill is reduced, what more 
does Mr. Hall want? If I am wrong, Mr. Halpin will correct me : 
but I am under the impression that the rate of evaporation has 
in certain cases been doubled by the adoption of his system. 

Westminster, February 13th. A. B. 





THE INFLUENCE OF THE CYLINDER WALL, 


81r,—The interesting leading article in your journal of the 20th 
ult. on ‘‘The Influence of the Cylinder Wall” tempts one to ask 
whether the problem of what goes on in the cylinders of our 
steam engines when converting heat into work is any nearer 
solution than it was in Hirn’s day. 

In some cases certain factors seem to have a predominant 
influence in causing initial condensation, while in other instances 
it can be best described as a combination of cir tances which 
bring it about. No theory yet put forward to account for this has 
been freely accepted as entirely satisfactory ; speed, percentage of 
cut-off, metallic surfaces, lubrication, &c., may all have consider- 
able influence upon this loss, but not one of them or the whole of 
them combined, as the chief cause, creates any feeling of con 
viction that the mystery is solved, and as you, Sir, point out the 
different opinions held by such eminent men as Professors Dwel- 
shauvers-Dery and Heck only serve to accentuate the ignorance 
which exists concerning the action of steam in a cylinder. 

Referring more particularly to the phase of the subject pre- 
sented by your remarks, it is very significant that in the steam 
turbine, where metallic surface influence may be materially 
reduced, if not practically eliminated, losses to a greater extent 
take place in the conversion or transformation of the heat of steam 
into work than in the reciprocating engine, and this experience 
would seem to point to some little understood, or at least unde- 
fined, internal change which takes place in the physical nature of 
the fluid itself when performing work at the expense of its internal 
heat. 

It is unfortunate that the results of so many experimenters give 
no indication regarding the quality of the steam exhausted from 
the cylinder, nor any consideration to the effect of the inertia of 
the engine ; it can be easily end conclusively proved that, except- 
ing the small amount of increased dryness regained towards the 
latter portion of the stroke, the water produced in the cylinder 
when using dry saturated steam will be found to be present in the 
exhaust as it leaves the cylinder. It is, therefore, difficult to com- 
prehend how metallic surfaces in themselves can have the peculiar 
property they-are often said to possess of first condensing and then 
re-evaporating the water of condensation ; certainly nowhere out- 
side of cylinders have metallic surfaces ever shown such effects. 

As already mentioned, it is extremely rare to find in such ex- 
periments anything regarding the influence of the inertia of the 
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moving parts on the expanding steam in the cylinder, more 
especially when expansion is carried lower than the pressure 
necessary to keep the engine running at the speed. It is well 
known that when expansion is carried to extreme limits, ¢.g., 
below the exhaust, its resultant effect is greatly to increase the 
dryness fraction. Now, it would appear that this points to the 
inertia of the moving parts expanding the steam, and so increasing 
its dryness, or, in other words, doing work on the steam, or, at 
least, permitting the steam to do work »n itself, the effect of this 
being to superheat already dry steam, or to increase the dryness 
fraction of steam containing moisture ; this feature is most clearly 
shown by means of entropy diagrams. 

One feels somewhat diffident in criticising Professor Dwel- 
shauvers-Dery’s attitude towards the entropy diagram ; like other 
good things, the method has its limitations, or perhaps it would 
more exactly represent things to say that it seems to have its 
limitations, because when the subject of entropy is more fully 
understood these things we look upon as limitations now may dis- 
appear. Its determinations, however, in the main do agree with 
practical results, and it is a valuable means for showing the 
relative losses and work obtained from steam. A broad distinc- 
tion between the professor’s diagram and the entropy diagram is that 
the latter will show if internal leakage is taking place, whereas the 
former will not ; besides, although the professor's method of showing 
the heat transference is neat, it is not likely to be strictly accurate. 
At the same time it should be, and no doubt will be, welcomed as 
a means for helping to solve the perplexing problem of cylinder 
condensation, 

While your remarks referring to the term absolute horse-power 
developed are to the point, it must also be remembered that to 
include this, as Professor Dwelshauvers-Dery does in the table 
accompanying his article in Power, entirely covers up the true 
result of thermo-dynamic efficiency. After all, the engine does 
not know whether it is doing work against an external force or 
against a force plus back pressure. It is doing work, and it does 
not seem to be wrong to consider its thermo-dynamic efficiency on 
the basis of net indicated horse-power. If one engine indicates a 
net horse-power represented by x while working against a back 
pressure of 20]b. absolute, and another indicates a net horse- 
power of z while working against a back pressure of 5 1b. absolute, 
the former will take more steam per net indicated horse-power 
than the latter, but their thermo-dynamic efficiencies may both be 
precisely the same, while to take the absolute horse-power 
developed in each case as a basis, it would be necessary to bring 
results down to zero, a proceeding which does not appear to serve 
any better than the usual method of calculating the thermo- 
dynamic efficiency on the basis of in and out steam temperatures. 
Still, | may be wrong. LUBRICATOR. 

London, February 4th. 





THERMAL-GRADIENT STEAM ENGINES. 


Sir,—In reference to this subject generally, and to the remarks 
made in reference to it in the past numbers of the present year, I 
should like to make the following observations :— 

This thermal-gradient principle I originally explained at great 
length in my patent specitication No. 7301 of the year 1885 and of 
the years 1886 and 1892, and it consists in working from a con- 
stant hot inlet, through a constant thermal-gradient, down to a 
constant cold outlet. This is capable of giving a reduction of 25 
per cent. in the amount of steam used per stroke, which, as a 
measure of economy, 1s subject to a discount, represented by any 
increased reduction of diagram area arising from any increased 
amount of compression that the system may produce, and it is this 
thermal-gradient aetion which, as a principle of economic working, 
has within the last three or four years taken the fancy of so many 
continental engineers, under the title of the ‘‘ Gleichstrom ” (even- 
flow) engine, and which system of working has more latterly still 
become appreciated by a number of English manufacturers, and I 
am not aware that anyone had described this principle or had even 
understood its economic advantages before the publication of this 
1885 patent. 

I next obtained a report on the subject from Professor Kennedy 
(Sir Alexander), dated the 10th of May, 1887, and also a report on 
the same from the late Mr. D. K. Clark, dated the 13th of July, 
1888, and then had made, at my own expense and entirely for my 
————- a 30 indicated horse-power thermal-gradient engine 
by Messrs. Hawthorns, of Leith, which was quadruple-expansion, 
surface-condensing, and fitted with all necessary experimental 
apparatus, and which will be found illustrated in THE ENGINEER 
of May 24th, 31st of the year 1895. This I kept in operation in 
London for several years, and with it sifted out, by means of 
weighing the condensed steam from hundreds of experiments, the 
economic difference between an initial exhaust, a dual exhaust, 
and a terminal exhaust, which had never previously been done. 

The German patent No. 6470 of the year 1879, to which a 
correspondent refers, does not describe a thermal-gradient engine, 
but merely shows an old form of dual-exhaust cylinder, which 
does not work from a constant hot inlet to a constant cold outlet, 
and which is incapable of giving the 25 per cent. reduction in the 
steam used per stroke, already mentioned. And that patent did 
not originate the dual exhaust principle, which was first proposed 
in England twenty years before by Henry Batchelor, in the patent 
No. 1887 of the year 1859, And the precise original of the 
German dual exhaust form of cylinder of the year 1879 is shown 
in the American patent No, 124,890 of the year 1872. It is also 
well known that a dual exhaust locomotive, 16 by 24, was made 
by the Brooks Locomotive Company, U.S.A., to the design of 
Colonel Roberts, of oil well torpedo fame, in the year 1874. But 
none of these were thermal-gradient engines, or worked on this 
Gleichstrom principle. 

Those who are sufficiently interested to examine the references 
that have been given may see that the whole of Professor Stumpf’s 
statements about.the economic advantages of working with a 
thermal-gradient from a hot inlet toa cold outlet, and as to the 
ability to reduce the admission to any extent without affecting 
the release, &c., are simply and entirely but repetitions of what I 
had long before published and practically demonstrated. The 
professor's first English patent in connection with the subject was 
only obtained in the year 1908, since which time he has taken out no 
fewer than twenty-five English patents relating tothe same. These 
have been drawn by different London patent agents, but in not 
one of them is any claim made to have originated the thermal- 
gradient system of working ; and they mostly refer to but trivial 
points of detail which can be varied interminably. Your contem- 
porary, Hngineering, on the 10th of June, 1910, page 758, 
stated that Professor Stumpf’s thermal-gradient principle was but 
the same that I had introduced in 1886; the fact is well known 
wherever the English patent records, and THE ENGINEER, are filed 
and examined, and is indeed common knowledge. 

In respect to the future of the system :—Those at present 
working at it seem hardly to understand its limitations, or the 
modifications that it must undergo, in order to render it suitable 
for many applications ; or yet, on the other hand, to apprehend 
the large amount of economic gain that it is capable of giving in 
certain directions. And I would respectfully say that I do not 
agree with the statement made on page 16, ante, that superheating 
is or can be made the economic equivalent of a suitably designed 
thermal-gradient. As it is easy to show that this can always give 
an advantage, and in certain cases a very large economic advantage, 
bes te and additional to, whatever can be obtained from super- 

eating. 


London, February 11th. LEONARD J. TopD. 





A PROBLEM. 

S1r,—Referring to the geometrical problem proposed on page 49 
of your January 13th issue, may I suggest that ‘‘E. P. C.” tether 
his shoep witli a rope 136ft. 4in. long ? 

This problem, with its incommensurable relations, is mathe- 





matically so typical of many which come up in engineering design 
that the calculation itself may be worth citing. It is required to 
find the length, «, of the radius from O which will sweep out half 
the area of a given circle of diameter D. 














Let O be the origin of a system of polar cotrds p, 0, and suppose 
the arc crosses the given circumference at a point P where @ = a. 
The equation of the given circle is p = Dsin 4, while that of the 
unknown arc is p = x. Consequently, if we take for the element 
or dp, pd, the area swept out between @=o0 and 6=a 
will be 


a D sin 6 
| dé f pdp 
oO 7) 
while the area between @ = a and @ = ™ will be 
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. 
Zo re 
| dé | pdp 
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Now, the sum of these two must equal one-fourth the area of the 
aD? 





given circle, or That is, 
wD? _D?/a_ sin2a\ . (Dsina)? /w_ 
ie 62 \ q ¢ 2) 


if we replace » by its equivalent Dsina after integrating. 
Simplifying, 


" > [* 
-—-a=2{_- 
4 2 


We may solve this equation either by trial and error or by plot- 
ting both sides in terms of a and taking the value of a, which 
corresponds to the intersection of the two graphs. Either method 
yields readily the result 


~ 2) sint?a — 5 sin 2a. 


sin a = 0-5790, 
which means that the required radius is -5790 (approximately) of 
the — diameter, the diameter of a 1-acre circle being 235-5ft., 
= 136-4. 


£ 


Furthermore, if we had wished the sheep to graze over 1 of 
a 
the circle instead of 4, the only change would be to replace G - «) 
4 
by (= 
9 ( n 
Mayo Dyer HErsey. 


Bureau of Standards, Washington D.C., 
February 2nd. 


- a) in the above equation. 





Str,—I regret being unable to give a satisfactory answer to 
‘*E. P. C.’s” desire, to show how I arrived at the figures for solv- 
ing the tethering problem. I can only say now, that when trying 
to arrive at a geometrical method of solving it I hit upon it. “The 
following solution is simple, and may be also of interest to 
“EK, P. C.” The circle ABFE encloses 1 acre, the radius of 





A 








which equals 117.753ft. Divide the radius into two parts A D and 
DC, so that AD may equal the side, and DC the base of an 
isosceles right-angle triangle. The sides are each, therefore, to 
the base as lis to V2, oras1: 1.4142. The following can then 
be stated :—(where « = the side of the R. A. I. triangle to be 
found) 


bel 4-32 2 27.78 
“a = 48.7756t. 
and 117.753 — 48.775 = 68.978ft. = the base. 
Join DF 
then D F = “117.7532 + 68.9782 


= 136.4679ft. = length of tether. 
Shown geometrically as follows:—Draw diameter CD at right 
angles to radius A B, from A draw any convenient line A E, from 
A E cut off any convenient length A F, on A F form the I. R. A. 
triangle AFG, from FE cut off FH making FH equal to FG, 
join HC, draw FI parrallel to HC to cut C A at I, then will CA 
be divided into two parts, CI and IA equal respectively to the 
side and base of an I. R. A. triangle, join 1B, then IB shall equal 
the length of tether. 
Frinton-on-Sea, February 13th. H. E. G. 





THE METRIC SYSTEM. 


S1r,—Mr. Thos. Parker, in your issue of the 19th ult., proposes 
to prevent the advance of the metric system by something better— 
that is to say, by the abolition of all British weights and measures, 
except the inch for length and the cubic inch of hot water (at 
122 deg. Fah.) for weight. On this foundation he would build a 
new British system. 

His objection to the metric system is that it is ‘‘ not satisfactory 
or defensible.” In answer to this, let me quote some of the 
evidence of the greatest of all engineers, the late Lord Kelvin, 
given before the Committee of the United States House of Repre- 
sentatives on April 24th, 1902. 

He said: ‘‘It seems perfectly obvious that it must be for the 
benefit of the world that the system of weights and measures 
should be world-wide. It is perfectly clear that one connected 
system is desirable.” Being asked what system would be the best, 
he said: ‘That question the French philosophers and statesmen 





took under their very effective guardianship more than a hundred 
years ago, and with very great wisdom they chose a system that is 
almost ideally perfect. I would say that, if we were to make the 
choice over again, I do not think we could do better practically 
than take the French metrical system as it is, and it is 
admirably convenient as we have it now. No change has been 
suggested that conld better it. . . . The American and 
British workmen are constantly hampered in their everyday work 
by the use of the British inch. It is really much more convenient 
to reckon by centimetres and millimetres. I think my friend, Mr. 
Westinghouse, will agree with me”—Mr. Westinghouse: ‘‘ Yes.” 

‘‘Sir Frederick Bramwell triumphs when in using centimetres 

we come to halves and quarters, because he thinks he sees in this 
an abandonment and a practical failure of the metric system. 
I answer that it is always convenient to halve and quarter the 
smallest named or the smallest commonly used unit in n-easure- 
ment of any kind, but when we reckon finer than to a quarter, 
the decimal division of tenths is much the most convenient. 
Every latitude must be left to the particular trades to make every 
article, whether for storage or transport, of convenient size. . * 
Nothing can be more convenient than the French metrical system 
for every kind of busi and sci There is no case, large or 
small, where the French metrical system is not satisfactory. . . . 
I do not think that (its introduction) involves the displacement of 
any useful machinery.” Mr. Southard: ‘‘The tendency to work 
to even sizes has been mentioned. Yes, there will be some incon- 
venience in that ; but I believe a fortnight or a week will get over 
this. The first fortnight will more than compensate. Every instru- 
ment-making workshop and engineering establishment on a large 
scale in England is now obliged to use two sets of standards in 
executing home and foreign orders.” 

Mr. Parker seems to think that the United States of America 
will not adopt the metric system. There is, on the contrary, a ” 
steady growth of opinion in its favour, and that will be enor- 
mously strengthened by the recent declaration of the Australian 
Commonwealth Parliament, also by the New Zealand legislation 
and the announcement of Russia’s nearly completed a ‘ 








FRENCH RAILWAY RUNS.” 


S1r,—I have read with interest the article in a recent issue of 
THE ENGINEER giving the comparative speeds of English, French, 
and German trains. I believe it will interest you to know that 
the longest non-stop run is made by the |’Est, of which the express 
No. 58 covers the journey between Belfort and Paris—443 kiloms. 
—without stopping. This train leaves Belfort at 12.45 a.m. and 
reaches Paris at 6.35 a.m.—time, 5h. 50min. This is a perform- 
ance which is equalled nowhere on the Continent and is worth re- 
cording. The train, it should be noted, is neither a “‘limited” 
nor a “luxe,” but contains as many first and second-class coaches 
as may be required. 

P. DE MALGLAIVE. 





HEAT ABSORPTION BY WATER. 


Sir,—I believe I am right in saying that it has been universally 
accepted that water can take up heat with practically infinite 
rapidity, so that no plate having water in close contact with it 
can possibly be burnt. The familiar experiment of boiling 
water in a paper bag is a case in point. I see, however, that 
Mr. H. J. Yates stated recently at Liverpool that he had sueceeded 
in cutting through a cast iron vessel containing water with an oxy- 
acetylene blow-lamp. If this is so, there is obviously some point 
at which water cannot take up heat as rapidly as it may be given. 

February 15th. 8. RB 








CALENDARS, DIARIES, &c., FOR 1911. 


WALL calendars, &c., for i911 continue to reach us, and the 
following firms have sent calendars mounted on cards and having 
monthly tear-off sheets :—A. Ransome and Co., Limited, Stanley 
Works, Newark-on-Trent ; Witty and Wyatt, 88, Leadenhall- 
street, E.C. ; Charles H. Blume, Mitcham, Sosue: Walter John- 
son and Co., Limited, 67 and 68, King William-street, E.C. ; the 
Submarine Signal Company, Friars House, New Broad-street, 
E.C.; Head, Wrightson and Co., Limited, Teesdale Ironworks, 
Thornton-on-Tees ; W. H. Willcox and Co., 23, Southwark-street, 
S.E.; and John Spencer and Co., Chamber Ironworks, Hollin- 
wood, near Manchester. In the case of the last-mentioned 
calendar some of the dates are printed in red, these being those 
ebserved by the Lancashire engineering trade for attendance on 
the Manchester Royal Exchange. From Charles Churchill and Co., 
Limited, 9-15. Leonard-street, E.C., we have received a neat wall 
calendar, with monthly tear-off sheets, each sheet bearing an 
illustration of some form of machine tool. An excellent combined 
blotting-pad and diary, suitable for office use, has been sent by 
Tickle Brothers, Vulean Ironworks, Wigan. 








H.M.S. LARNE.—H.M.S. Larne, the first of the four destroyers 
of the 1909 programme, built by John I. Thornycroft and 
Co., Limited, at their Woolston Works, was commissioned at 
Portsmouth on the Ist inst., after completing the necessary hand 
ing over trial, Commander Tillard and the crew having joined the 
vessel on the previous day. H.M.S. Larne is the first of the 
English-built destroyers of this programme to be delivered, and 
Messrs. Thornycroft launched on the 2nd inst. the last of the four 
vessels, viz., H.M.S. Minstrel, which vessel was launched complete 
with machinery and boilers on board. The second vessel of the 
type, H.M.S. Lyra, will be handed over during this month, and it 
is expected that the third vessel, H.M.S. Martin, will be completed 
ready for commissioning before the end of March, while the fourth 
vessel, H.M.S. Minstrel, will be completed ready for commissioning 
before the end of April. These destroyers have a displacement of 
780 tons, and are fitted with Parsons’ turbines of sufficient power 
to give a speed of 27 knots, and the boilers work with oil fuel. 


RoyAL METEOROLOGICAL SocreTy.—The monthly meeting of 
this Society was held on Wednesday evening, the 15th instant, at 
the Institution of Civil Engineers, Great George-street, West- 
minster, Dr. H. N. Dickson (president) in the chair. Mr. R. Cooke 
and Mr. S. C. Russell submitted a joint paper on the ‘‘ Variation 
of the Depth of Water in a Well at Detling, near Maidstone, com- 
pared with the Rainfall, 1885-1909.” This well is on the chalk 
formation at the foot of the range of the North Downs, 358ft. 
above sea-level ; its present depth is 118ft. Weekly plumbings of 
the water in the well have been taken without interruption since 
1885, and the authors have compared these plumbings with the 
rainfall of the previous week. The extreme variation of the 
water level during the whole period was 30ft. 3in. Successive 
weeks of steady rainfall exercise a far greater effect upon raising 
the water level than weeks of heavy but intermittent rainfall. As 
arule the effect of the autumn rains is not felt on the well until 
the month of December, but the winter rainfall penetrates most 
readily. Following a series of wet years a high limit of saturation 
is attained ; and once this condition is thoroughly established, the 
water remains at an almost constant level throughout the seasons, 
excess or deficiency of rain causing very little effect. Mr. A. W. 
Clayden exhibited and described the actinograph, a new instru- 
ment which he has constructed for observing and recording 
changes in radiation. A paper on a ‘“‘ New Set of Cloudiness 
Charts for the United States,” by Mr. K. M. Clark, of Harvard 
University, U.S.A., was also read. 


* Translated. 
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H.M.S. DARTMOUTH. 


THE drawing above shows the new British cruiser Dart- 
mouth as she will appear when completed. She was 
launched on Tuesday last at the Naval Construction Works, 
Barrow-in-Furness, of Vickers, Sons and Maxim, Limited. 
Like each successive warship of whatever type, this vessel 
marks improvement in several details when comparison is 
made with her predecessors. The Dartmouth, as the name 
suggests, belongs to the ‘‘ Town’’ class of scout cruisers, of 
which five were ordered under the programme of 1908-9, four 





arranged, as already indicated, in three separate engine 
|rooms. The high-pressure ahead and the separate high- 
| pressure astern turbinés are arranged on one shaft in each 
wing compartment, and the two low-pressure ahead turbines, 
| in which are embodied the low-pressure astern turbines, are 

in a centre compartment, which also contains the controlling 

gear for all the turbines. There are no separate cruising 
| turbines, a special series of blades for cruising purposes being 
| fitted in each high-pressure turbine. The rotor drums and 
| wheels are of wrought steel throughout. The propellers, four 
| in number, are of bronze, and are arranged to run outwards. 


under the Navy Estimates of 1909-10, and five under the | At the aft end of the engine-rooms, and separated from them 
votes of the current financial year, two of the last group | by a water-tight bulkhead, are two auxiliary machine rooms, 
being for the Australian Fleet. Of the first group the | a centre line bulkhead dividing the one from the other. The 
Liverpool, built by the Vickers Company, was the first to be | two main condensers are of the Uniflux type, and are 
completed for commission, while the Dartmouth belongs to | arranged in these compartments, which contain besides dual 
the second group. Both these vessels are 430ft. long, but | air pumps, circulating pumps, feed-water filters, evaporating 
the latter vessel, with a beam of 48ft. 6in., is 18in. wider | and distilling plant, &c. = 
than the Liverpool, while the designed draught is 3in. greater, The twelve boilers are of the small tube type, and are 
being 15ft. Gin. Thus the displacement tonnage is increased | arranged in three separate boiler-rooms, each provided with 
from 4800 tons to 5250 tons. The greater part of this addi- | one main and one auxiliary feed pump. The boiler-rooms 
tion is due to increased fighting power, as the new vessel has | are adapted for use with the closed stokehold system of forced 
eight 6in. quick-firing guns, well protected, and a number of | draught, the supply of air being provided by twelve steam- 
lighter guns, while the earlier ships had two 6in. and ten | driven fans. 

4in. guns. The power of the turbine machinery, however, | 
continues the same, but in view of the high efficiency realised 
on the Liverpool’s trials, the speed of the Dartmouth is 
expected to exceed 26 knots. 

The vital parts of the vessel are protected by a nickel steel- 
armoured deck running all fore and aft, the sloping sides 
extending well below the water-line. Additional protection A SUCCESSFUL official full-speed trial of the Wolf, one ot 
is provided by the coal stowed in the bunkers, which extend | the two destroyers ordered by the Dutch Government from 
along each side of the vessel in the way of the machinery | Yarrow and Co., Limited, of Glasgow, and constructed by 
spaces. The vessel, moreover, is subdivided into numerous the Koninklijke Maatschappij ‘‘ De Schelde,’’ of Flushing, 
water-tight compartments, the turbine machinery being con- | embodying Messrs. Yarrow’s latest and most improved 
tained in three separate engine-rooms, with two additional | practice, took place on the 26th ult. at the mouth of the 
compartments for the main condensers, while the twelve | Schelde with satisfactory results. Great credit is due to the 
water-tube boilers are placed in three separate boiler-rooms. | Schelde Company for the successful manner in which it 
The double bottom is subdivided into compartments which | has carried out the work, a mean speed of 30.08 knots 
are used for carrying oil fuel and reserve feed water for the having been obtained easily during the three hours’ trial, 
boilers. | this being well in excess of the contract speed. The other 

The vessel has four funnels and two masts. The masts are | destroyer, the Fret, has also passed through her official speed 
square rigged, and arranged to take the gear in connection | trials with satisfactory results. 
with the wireless telegraphy installation and signalling | 
apparatus, &c. Aplatform, it will be seen, is fittedonthefore/| IT is stated that the Admiralty has under consideration 
mast, from which the firing of the several guns is electrically | the possibility of constructing a short canal through the 





DOCKYARD NOTES. 











directed. A long, raised forecastle is built on the upper deck, | isthmus separating St. Margaret’s Hope, where the boundary | 


forward, the navigating bridge, compass and range-finder | of the Rosyth Naval Baseends, and Inverkeithing Bay. The 
platform being fitted over the forecastle deck. Thus the | strategical advantages of such a canal were pointed out when 
vessel should be a good weather boat. | the establishment of a dockyard at Rosyth was first 

A steam-driven capstan for dealing with the anchors is | mentioned. Such a canal would dispose of the danger so 
placed on the fore end of the forecastle deck, and an electric- | frequently pictured of the main channel of the Firth of Forth 
ally driven warping capstan on the upper deck aft. The | being blocked by the demolition of the Forth Bridge and the 





heavier ships boats are placed under davits and supported by 
skid beams, the lighter boats being hung over the upper deck 
amidships. 


Accommodation for the captain and chief officers is | 
arranged for on the upper deck forward inside the forecastle, | 


while the crew’s quarters are placed on the lower deck. The 
vessel when commissioned will have a complement of about 
380 officers and men. 

Complete systems of electric lighting, ventilation, pumping, 
flooding and steam heating, are arranged throughout the 
ship, and provision is made whereby the supply of air to the 
living spaces can be heated if required. 

The propelling machinery, which has been manufactured 
by the Vickers Company, is of the Parsons turbine type, of 
22,000 shaft horse-power, having four lines of shafting 


| fleet being bottled up at Rosyth. 
| would be an excellent sheltering-place for torpedo craft. 





resulted in the armoured cruiser Maryland earning the honour 
of flying the champion’s pennant. This vessel made 40 per 
cent. of hits with her turret guns at 10,000 yards, in bad 


Moreover, the bay itself | 


THE battle practice of the United States navy, 1910, has | 


| weather and at a target one-tenth the area of the battleship. | 


| The second vessel is the South Dakota and the third is the | 


Delaware. Next inorder arethe Idaho, Minnesota, Vermont, 
| Washington, North Dakota, Nebraska, New Hampshire, 

South Carolina, and Rhode Island. 
| were seven of the battleships. 





In the second dozen | 








Portsmouth the Times states that satisfactory progress is 
being made with the extensive dock extensions at this port, 
and there is every promise that the work will be completed 
well within the time allotted to them. Thus early in the 
year 1914 it will be possible to dock simultaneously four 
Dreadnoughts of the latest type. 





AT the present time there exists one dock, officially known 
as No. 15, which has a length of over 600ft., a width at 
entrance of 94ft., and a depth on the sill of 34ft. at high 
water of ordinary spring tides. In this dock the Orion has 
been accommodated on two occasions recently, and she will 
shortly enter the same dock to be completed, so that there 
will be no need for the vessel to leave Portsmouth Dockyard 
to be made ready for commission. The second dock to be 
available for Dreadnoughts will be the floating dock, with a 
lifting capacity of 32,000 tons, now being constructed by 
Cammell, Laird and Co., Limited, Birkenhead. This dock 
is expected to come into use in the latter part of this year. 
The next development will be the completion, early in 1913, 
of the new lock, which will also be used as a graving dock, 
there being other entrances to the basins in the dockyard. 
This lock has a length of 850ft., a width at the entrance of 
110ft., and a depth of water over the sill of 46ft. Gin. at high 
water of ordinary spring tides. The walls of this lock are 
far advanced towards completion. Parallel with this lock a 

| new dock is being constructed of the same dimensions, and 

| the head of this dock will be so built that it may be de- 
molished at a later stage in order that the dock may be 
converted into a lock. This dock is to be completed early in 
1914. 





THE relative position of the docks and basins will be more 
| readily understood when we state that the three basins 
| hitherto used by large ships at the dockyard, and officially 
known as No. 3, No. 4, No. 5, are now being made into one 
basin by the demolishing of the dividing walls. One of these 
basins adjoins the harbour, having entrance locks from it. 
These locks are to be retained. The new lock, 850ft. long, 
| and the new dock will be parallel to them, occupying in part 
the site of the wall between the harbour and the basin itself. 
| With entrances from No. 5 basin there are other docks, 

making, with the existing locks, seven docks. 





THE pumping machinery for the new lock and dock is 
practically complete at the works of Fullerton, Hodgart and 
Barclay, Limited, at Paisley. 





PART of the wall dividing No. 4 and No. 5 basin is to re 
main as a spur or pier projecting into the one basin under 


| the new plan, and already foundations are being put in at 


the point of this pier for what is to be the most powerful 
crane yet built in this country. This crane, which is about 
to be ordered, will be capable of dealing under working con- 
ditions with loads up to 240 tons at a radius of over 100ft., 
and lighter loads at a radius of about 160ft. It will be elec- 
trically operated. 





ARRANGEMENTS are well advanced for the ordering of a 
floating crane capable of lifting 100 tons at a radius of 125ft. 
and 150 tons at a maximum radius of about 95ft. These 
various macbinery additions will place Portsmouth dock- 
yards well ahead of the other yards in respect of heavy lifting 
appliances, while the lock and dock additions in process of 
| development will much facilitate the:completion as well as 


| IN a description of the naval works now in progress at | the repair work of Dreadnought battleships and cruisers. 
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A NEW TORSION-TESTING MACHINE. 


IN connection with the theory of the fatigue and break- 
down of metals the value of a shear test is now becoming 
generally recognised. This is so because an alternating 
shear stress is generally more easily applied than a similar 
alternating tensile or compressive stress. In addition, in a 
shear test there is but small change of volume in the 
specimen up to its point of rupture, while in the tension and 
compression tests the plastic flow which takes place in 
ductile metals leads to difficulties in the determination of 
the breaking strength. 

When carrying out an experiment on the application of an 




















Fig. 1—PROFESSOR LILLY'S TESTING MACHINE 


alternating or varying stress to a material, it is highly desir- 
able that some form of stress strain diagram should be taken 
continuously during the work. Hitherto the ordinary test- 
ing machine, whether it be for tension, compression, or 
torsion tests, has not been designed to permit such diagrams 
to be taken, and it is only when working with direct stress 
of one particular kind that in each case we are able to obtain 
a graphical record of the work being done on the specimen. The 
torsion-testing machine about to bedescribed has been designed 
by Professor W. E. Lilly, D.Sc.,of Dublin University, to over- 
come this disadvantage, and we understand that it is 
probably the first machine of its kind which allows stress 


ty 


circle. It is obvious that with this arrangement, while we 
get a record’of the strain, we have none given us of the torque 
applied. 

If, however, we assume that the lever arm B is not rigid, 
but capable of bending under the application of the torque 
from the spring we overcome this difficulty. In Fig. 4 let P 
indicate the initial position of the lever arm B before the 
torque is applied. Assuming for the moment that the 
specimen itself is perfectly rigid, we see that the lever arm 
will be bent into some such position as that shown atQ. The 
pencil arm C does not partake of this bending, so that the 
pencil will occupy the position indicated atd. Its movement 





Fig. 4 


has been along the curve c d, and it is to be noticed that this 
curve, being dependent solely on the flexibility of the lever B, 
is not necessarily an arc of a circle, and that the pencil when 
at dwill not, in general, be at the same distance from the 
centre of the specimen as when it is atc. As shown, it has 
partaken partly of a circumferential and partly of a radial 
movement. Wecan now imagine the specimen itself to be 
elastic, and that as before the torque f/ causes an angular 
displacement indicated by 8. The pencil during this move- 
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Fig S2—PROFESSOR LILLY'S TESTING MACHINE 


strain diagrams to be taken under either direct or alter- 
nating stress conditions. | 
This machine, which is being manufactured by Booth | 
Bros., of Upper Stephen-street, Dublin, is illustrated in 
Figs. 1 and 2 herewith. To understand its action, reference 
will first, however, be made to the diagrams shown in | 
Figs. 3and 4. In Fig. 3, we show a specimen A held at its | 
lower end in a fixed support, and having attached to its upper 
end a lever arm B, by which a torque, applied, say, by the | 
spring F, can be transmitted to the specimen. An arm C | 
carrying a pencil D is hung beneath the lever B. Surround- 
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Fig. 3 


ing the lower end of the specimen is a table E, to which 
paper may be affixed so that the movements of the pencil D 
may be recorded. We will first suppose that the lever B is 
strictly rigid. The spring F applying a force f brings about 
a certain amount of angular displacement in the specimen, 
this displacement being indicated in an exaggerated manner 
at @. The application of the torque f/ bas thus caused an 
angular displacement which will be measured by the arc a b 
traced out by the pencil. The arm C, it will be understood, 
has followed the lever in its displacement, so that the pencil, 








when at b, isat the same distance from the centre of the 
Specimens as when at a, and the curve ab is a true are ofa 





ment remains at its former distance from the centre, so that 


| it takes up the position shown at e, the curve d e beinga true 


are of a circle. Thus, with this arrangement, the curve traced 
by the pencil is ce, is partly made up of a movement due 
to the strain of the specimen and partly due to the bending 
of the lever. From the amount of this bending we can, of 
course, get a measure of the torque being applied. It will be 


| seen that the arrangement described has one important fault. 


That portion of the curve, namely cd, which indicates the 





























Fig. 5 


amount of torque applied has a circumferential component, 
when in reality it should be wholly radial, so that the stress 
strain diagram may approximate to that ordinarily obtained 
from a testing machine, It is obvious, however, that we can 
overcome this and make cd radial, or nearly radial, by 
suitably bending the lever arm B to begin with. 

Referring now to Fig. 2, the construction and working of 
the real machine will be readily understood. In actual 





partly of a flexible part, the two parts being joined together 
at a suitable angle so as to make the movement of the pencil 
radial when indicating stress and circumferential when 
recording strain. The rigid part of the lever arm is shown at 
H. To this part there is an extension on the other side of the 
specimen which terminates in a weight G, whereby the lever 
is balanced. At the other end the rigid part carries a clamp 
set at a suitable angle, and in this the flexible part composed 
of the flat plate spring I is held. To this spring is attached 
a post J, which carries the horizontal pencil arm K. The 
pencil L rests on a light rotatable table M, which is supported 
on the fixed bed-plate A. Passing up through the centre of this 
bed-plate and fixed to it is a vertical hollow steel cylinder B, 
within which the prepared specimen C is keyed by one of the 
three keys shown at D. The other end of the specimen is 
keyed at F into the boss of the lever arm H. A ball bearing 
E is interposed between the lever and the top of the steel 
cylinder. At O there is a second recording pencil. This is of 
use for measuring small torsional strains when determining 
the modulus of rigidity. 

In carrying out a torsional test with this machine a short 
piece of steel just fitting within the hollow cylinder is first 
prepared. The keys having been driven up, the table M is 
rotated so that the pencil will draw the zero circle indicated 
at O in Fig. 5. A spring of known force is next attached to 
the handle N at the end of the spring area I—see Fig. 2. 
As the specimen is solid, short and thick, torsional strain is 
very small, and the pencil accordingly closely describes the 
arc O X—Fig. 5. The table is again rotated, and we obtain a 
second circle, the distance of which from the first corresponds 
with a known torque. On increasing the strength of the 
spring and applying it to both sides of the handle N, the 
paper is completely calibrated with circles, as shown in 
Fig. 5. The outer circles may now be divided into any 
number of equal parts, and by rotating the table successively 
through these distances and at each step pressing the handle 
N backwards and forwards, the arcs such as A OB are 
drawn. In any experiment the strain is to be measured 
circumferentially from one of these arcs, the torque being 
measured by the assistance of the circles. The short 
specimen used for the calibration can now be withdrawn and 
an actual test specimen substituted. 

For a direct test the handle N is pulled in one direction. 
The stress strain diagram shown at Y Y is typical of the 
result obtained. For an alternating stress test the 
handle is pulled backwards and forwards through a given 
arc, and at the end of each complete cycle the table may be 
rotated through a known distance so as to open out the 
diagram. A complete record is thus obtained of the stresses 
and strains both in the direct and reverse condition. One 
such alternating test is shown in Fig. 5. Starting at zero at 
C, the curve rises to the yield point at D and continues to 
ascend until it reaches E. Here the torque is reduced until 
it falls again to zero, so that the curve traced out is E F. 
On the handle being pressed in the opposite direction the 
curve rises to the new yield point at G, and then passes along 
to H, where the torque is again reduced and the curve falls to 
zero at I. As shown in the diagram the table was not 
shifted at this stage, so that the next application of the direct 
torque traced out the curve I J K and down to zero close to 
F. The table was now moved to L, and the cycle L MN L 
traced out. This process was repeated until the last cycle, 
starting at Z was reached, when the specimen broke as 
indicated. 

This diagram clearly brings out the raising of the yield 
point, both under direct and reverse stress. It will be seen, 
however, that the yield point after the fifth or sixth reversal 
begins to fall off again. It will also be noticed that the yield 
point becomes increasingly ill-defined as the tests proceed. 
With this machine, it appears to us, there should be but 
little of that dynamic action which has been detected even in 
Wohler’s apparatus. Such dynamic action, it is held by 
some, is in itself sufficient to explain the apparent fatigue of 
metals when subjected to a repeated or varying load in a 
testing machine. The theory of fatigue would require a 
specimen having a direct strength of ¢ to break under a load 
of 4t if the load alternates from a plus value to an equal 
minus value. It is significant that with Professor’s Lilly’s 
machine a specimen having a breaking strength of 57,600 lb. 
per square inch under direct torsional stress broke at 48,000 lb. 
when subjected to an alternating torsional stress. This would 
appear to emphasise the view held in some quarters that the 
‘* so-called fatigue’’ of metals is directly traceable to the 
manner of applying the load in the testing machine, the 
dynamic effect bringing up the real value of the reduced 
breaking to that of the true static breaking strength. If the 
theory of fatigue be accepted it is somewhat difficult to ex- 
plain why the above specimen broke at 48,000 1b. and not at 
19,200 Ib. 








THE CALORIC THEORY OF HEAT, AND 
CARNOT’S PRINCIPLE.* 


L. CALLENDAR, M.A., LL.D., F.R.S., Professor of 
Physics at the Imperial College of Science, S.W. 
ABSTRACT. 
THE caloric theory of heat as developed by Carnot in his famous 
‘* Reflexions on the Motive Power of Heat” (Paris, 1824), leads 
immediately to the correct solution of the relations between heat 
and motive power—energy or work—in all reversible processes, 
and appears to be in some respects preferable to the mechanical 
theory as a method of expression, because it emphasises more 
clearly the distinction first clearly stated by Carnot, between 
reversible and irreversible transformations, and because it directly 
provides the natural measure of a quantity of heat as distinct from 
a quantity of thermal energy. 
Carnot first introduced the method of the cyclical process in 
discussing the action of a heat engine, and showed that, in the 
ideal case, if there were no direct transference of heat between 
bodies at different temperatures, the transformations of heat and 
motive power in such a cycle were reversible. Assuming that it 
was impossible to imagine a heat engine capable of producing 
motive power perpetually without taking any heat from the boiler, 
he concluded that the quantity of motive power W produced from 
a given quantity of heat Q by means of a reversible engine working 
between given temperature limits in a cyclical process, was the 
maximum obtainable ; or that the efficiency must be independent 
of the agents employed, and must be a function of the temperature 
limits alone. He expressed this by the equation W/Q = F(?), 
between finite limits 0 deg. and ¢ deg. Cent., or by the equivalent 
equation d W/dt = QF’ (t) for a cycle of infinitesimal range dé at a 
temperature ¢, where F’(t), generally known as Carnot’s function, 
is the derived function of F(t), and must be the same for all 
substances at the same temperature. . 
Applying the equation in this form to a gas obeying the law 
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practice the lever arm is composed partly of a rigid part and 


* Physical Society of Lordon, 








176 


THE ENGINEER 





Fes. 17, 1911 








pv = RT, he showed that the heat absorbed in isothermal*expan-. 


sion from vp to v was given by the expression Q = R loge (v/v9)/F’ 
(¢), and that the difference of the specific heats at constant pres- 
sure and volume, given by the expression Sp — Sy = R,T F’ (4), 
must be independent of the pressure, and the same for equal 
volumes of all gases. These results were new, but were confirmed 
experimentally by Dulong five years later. Carnot showed, 
further, that if the ratio Sp /Sv was constant (as found by Gay, 
Lussac, and Welter, and assumed by Laplace and Poisson), both 
Sp and Sy must be independent of the pressure. 

The results so far obtained by Carnot, including the description 
of his reversible cycle and the deduction of his fundamental 
principle, were independent of any assumption as to the nature of 
heat. Applying the assumption of the caloric theory, that the 
quantity of caloric required to change the state of a substance from 
(v9, 4) to (v, 2 was the same by any reversible process, Carnot 
deduced that, if Sr was independent of the pressure, the function 
F’ (¢) must be constant, = A. This assumes that heat is measured 
as caloric, and that temperature is measured on the scale of a gas, 
obeying the law pv = RT, and having Sv independent of the 
pressure, which is equivalent to the modern definition of a perfect 
gas. Putting F’ (t) = A, he obtains for the work W produced 
from a quantity of caloric Q supplied at a temperature T in a cycle 
of finite range T to Ty, an expression equivalent to the following :— 

W=AQ(T - T,). 

Carnot was unable to reconcile this solution with the imperfect 
experimental data available in his day, and particularly with the 
observation of Delaroche and Bérard, supported by Laplace's 
theory, that the specific beat of air, Sp , diminished with increase 
of pressure, which we know now from the experiments of Regnault 
to have been incorrect. He therefore made no serious attempt to 
apply the solution, and subsequent writers have apparently failed 
to observe that it is the correct final solution of the problem on the 
caloric theory. With our present knowledge it is easy to see that 
this solution of Carnot’s is also consistent with the mechanical 
theory, and contains implicitly all the relations of heat and work 
so far as they relate to reversible processes. The quantity Q of 
calorie remains constant in reversible expansion such as is postu- 
lated by Carnot, when no heat is supplied. The work done is 
directly proportional to the temperature range T-T,. The 
absolute motive power or equivalent work value of a quantity of 
caloric Q supplied at a temperature T is the maximum work obtain- 
able from a perfect gas (and therefore from any other substance 
whatever) when T, = 0, namely, AQT. The efficiency of the 
cycle with range T to T, is W, AQT = (T-—T,)/T. The external 
work done in the cycle is the difference of the work values of the 
caloric supplied and rejected, a result which is readily extended 
to cycles of any form. 

To complete Carnot’s solution, it is necessary to inquire what 
happens to caloric in irreversible processes, such as friction, or the 
direct passage of heat from a hotter to a colder body. Carnot, as 
we see from his posthumous notes, had already, before his early 
death in 1832, arrived at the general conception of the conservation 
of .motive power, and had planned experiments in which the 
motive power consumed in friction should be measured at the same 
time as the caloric generated. According to his theory, it would 
have been natural to assume that the motive power of the caloric 
generated at any temperature, namely, AQT, should be equal to 
the motive power consumed in friction. But he realised that 
further experimental evidence was necessary, which was first 
supplied by Joule. 

A quantity of caloric is defined in Carnot’s equation as measured 
by work done in a Carnot cycle per degree fall. The absolute 
unit of caloric, which may appropriately be called the Carnot, is 
that quantity which is capable of doing one joule of work per 
degree fall. The mechanical equivalent of Q carnots at T Abs. is 
QT joules, From Carnot’s data, the work done in a cycle per 
gramme of steam vaporised at 100 deg. Vent. per degree fall is 
0 611 kilogrammetres, or nearly 6 joules. The caloric of vaporisa- 
tion is 6 carnots. Similarly, from Kelvin’s data for the pressure 
required to lower the freezing point 1 deg. Cent., the caloric of 
fusion of ice is 1.2 carnots, Since this definition is independent of 
calorimetric measurements, it may be employed in a calorimetric 
test, in which steam is condensed at 100 deg. Cent. on one side of 
a conducting partition while ice is melted at 0 deg. Cent. on the 
other, to determine by direct experiment what happens when 
caloric falls irreversibly by conduction from 100 deg. Cent. to 
0 deg. Cent. We know that for each gramme of steam condensed, 
or for each 6 carnots supplied at 100 deg. Cent., 540/79.5 grammes 
of ice approximately would be melted, or 8.17 carnots of caloric 
would appear at 0 deg. Cent. The quantity of caloric is increased 
in the proportion’ 373/273. The motive power of the caloric 
remains constant if no useful work is done. The increase of the 
quantity of caloric is the same as if the available motive power 
AQ(T—To ) had been a and converted into heat by friction 
at the lower temperature. Whenever motive power is wasted in 
friction, or ‘‘in the useless re-establishment of the equilibrium of 
caloric,” a quantity of caloric equivalent to the wasted motive 
power is generated. The total quantity of caloric in an isolated 
system remains constant only if all the transformations are 
reversible, in which case the motive power developed exactly 
suffices to restore the initial state. In all other cases there is an 
increase of caloric. The old principle of the universal conservation 
of ealoric, which is true only for reversible processes, must there- 
fore be modified as follows : —‘‘ The total quantity of caloric in any 
system cannot be diminished except by taking heat from it.” 

This principle, with various modifications to suit special cases— 
such as conditions of constant temperature, pressure, or volume— 
is immediately recognised as one of the most fruitful in modern 
thermo-dynamics. But it appeals more forcibly to the imagina- 
tion of the student, if established, as roughly sketched above, by 
a direct investigation of the properties of Carnot’s caloric. 

The caloric theory is seen to be perfectly consistent with 
Carnot’s principle and with the mechanical theory for all reversible 
processes, Caloric is the natural measure of a quantity of heat in 
accordance with Carnot’s equation, if we adopt the gas scale of 
temperature. The only defect of the caloric theory lay in the 
tacit assumption, so easily rectified, that the ordinary calorimetric 
units were units of caloric. The quantity measured in an ordinary 
calorimetric experiment is the motive power or energy of the 
caloric, and not the caloric itself. If this had been realised in 
1850, it would have been quite unnecessary to recast and revolu- 
tionise the entire theory of heat. Evolution might have proceeded 
along safer lines, with the retention of caloric, and the investiga- 
tion of its properties, which are of such fundamental importance 
in all questions of equilibrium in physics. 

Since Carnot’s equation, dW/dt = QF’ (t), was adopted without 
material modification into the mechanical theory, and QF’ (¢) 
remained simply a quantity of Carnot’s caloric (though Q was 
measured in energy units and F’ (¢) received the appropriate value 
JT required to reduce energy units to caloric) it was inevitable 
that Carnot’s caloric should make its reappearance sooner or later 
in the mechanical theory. It first rea rs, disguised as a 
triple integral, in Kelvin’s solution (‘* Phil. Mag.,”4, p. 305, 1852) of 
the problem of finding the available work in an unequally heated 
body. The solution (as corrected later) is equivalent to the state- 
ment that the total quantity of caloric remains constant when the 
equalisation of temperature is effected reversibly. Caloric re- 
appeared next as the ‘thermodynamic function ” of Rankine, and 
the “‘equivalence-value of a transformation” (Clausius ‘‘ Pogg. 
Ann.,” 93, p. 497, 1854). Finally, in 1865, when its importance 
was more fully recognised, Clausius (“‘ Pogg. Ann.,” 125, p. 390) gave 
it the name of ‘‘ entropy,” and defined it as the integral of dQ/T. 
Such a definition appeals to the mathematician only. In justice to 
Carnot, it should be called caloric, and defined directly by his 
equation W = AQ(T - Ty), which any schoolboy could under- 
stand. Even the mathematician would gain by thinking of caloric 
as a fluid, like electricity, capable of being generated by friction 
or other irreversible processes. Conduction of caloric is closely 


associated with the electrons, and the science of heat would gain, 





like the science of electricity, by attaching a more material con- 
ception to the true measure of a quantity of heat, as distinguished 
from a quantity of thermal energy. 





FORTHCOMING ENGAGEMENTS. 


TO-DAY, 

Roya INstiruTION.—Albemarle-street, Piccadilly, W., at 9p m. 
Discourse, ‘‘The Stimulation of Digestive Activity,” by Professor 
Henry E. Armstrong. 

THE INSTITUTION OF MECHANICAL ENGINEERS.—At 8 p.m., in 
the Institution House, Storey’s gate, Westminster, S.W. Annual 
general ting. Di ion, ‘‘Modern Electrical Dock Equip- 
ment, with Special Reference to Electrically-operated Coal Hoists,” 
by Mr. Walter Dixon and Mr. George H. Baxter. 

INSTITUTION OF CIVIL ENGINEERS.—Students’ meeting. Mr. 
Swinburne is unavoidably prevented from giving his two lectures 
on “ The Uses of Chemistry in Engineering” on the 17th and 24th 
February as first fixed, and arrangements have been made for 
their delivery on Fridays, the 24th and 31st March. 


MONDAY, FEBRUARY 20rn. 

Royat Society oF Arts.—John-street, Adelphi, W.C. Cantor 
Lecture, ‘* Brewing and Modern Science,” by Professor Adrian J, 
Brown. Lecture III., “‘The Mashing Process.” 8 p.m. 

TUESDAY, FEBRUARY 21st. 

INSTITUTION OF CIvIL ENGINEERS.—Great George-street, West- 
minster, S.W. Paper to be discussed, *‘Coast Erosion,” by Mr. 
W. T. Douglass, M. Inst. C.E. 8 p.m. 

WEDNESDAY, FEBRUARY 22np. 

INSTITUTION OF CIVIL ENGINEERS.—Students’ visit to the Royal 
Small Arms Factory, Enfield Lock. 

RoyYAL Society OF ARTS.—John-street, Adelphi, WC Eleventh 
ordinary meeting. Lecture on ‘‘ Water Finders,” by Professor .J, 
Wertheimer. 8 p.m. 

LIVERPOOL ENGINEERING SocietTy.—Royal Institution, Col uitt- 
street, Liverpool. Eighth ordinary meeting of the session. Paper 
by Mr. G. D. Bengough on ‘‘Corrosion.”” 8 p.m. Council méeting 
7.30 p.m. 

INSTITUTION OF MINING AND METALLURGY. — Fifth general 
meeting, at the House of the Institution of Mechanical Engineers, 
Storey’s-gate, Westminster, S.W., atSpm. The following papers 
will be discussed :——‘‘ The Relationship of Structure and Petrology 
to the Occurrence of Petroleum,” by Mr. A. Beeby Thompson, and 
“Shaft Sinking against Water in Fissured Ground by Cement 
Injection,” by Mr. A. L. Shrager. 

THURSDAY, FEBRUARY 23rp. 

INSTITUTION OF ELECTRICAL ENGINEERS —Victoria Embank- 
ment, W.C. Ordinary general meeting. ‘‘ Long Distance Trans- 
mission of Electrical Energy,” by Mr. W. T. Taylor, and ‘ Extra 
High-pressure Transmission Lines,” by Messrs. R. Borlase Matthews 
and C, T, Wilkinson, Adjourned discussion. 8 p,m. 


FRIDAY, FEBRUARY 247TH. 

Roya. InstiruTIoN.—Albemarle-street, Piccadilly, W., at 9 p.m. 
Discourse, ‘‘ Mouvement Brownien et Réalité Moléculaire” (in 
French), by Professor Jean Perrin (Faculté des Sciences 4 la 
Sorbonne, Paris) 

INSTITUTION OF CIVIL ENGINEERS.—Students’ meeting. Paper 
to be read and discussed, ‘‘The Design and Construction of Works 
for the Bacterial Purification of Sewage,” by Mr. R. J. Samuel, 
Student. 8 p.m. ; 

PHysIcaL Society oF LONDON.—Meeting at the Imperial College 
of Science, South Kensington. Agenda: Professor the Hon. R. J. 
Strutt, F.R.S., on “Flames of Low Temperature supported by 
Ozone ;” Dr. Albert Griffiths on ‘‘The Movement of a Coloured 
Index along a Capillary Tube, and its Application to the Measure- 
ment of the Circulation of Water in a Closed Circuit ;” and Mr. E. 
H. Rayner, ‘‘An Optical Lever of High Power suitable for the 
Determination of Small Thicknesses and Displacement.” 


MONDAY, FEBRUARY 27Tu. 

INSTITUTE OF MARINE ENGINEERS.—58, Romford-road, Strat- 
ford, E. Lecture on ‘‘ Electrical Distance Thermometers,” by Mr. 
G. A. H. Binz. 8 p.m. 

FRIDAY, MAY 12ra. 

INSTITUTE OF METALS.—Second May Lecture, ‘‘The Hard and 

Soft States in Metals,” by Dr. G. T. Beilby, F.R.S. 
THURSDAY, JUNE 29ru. 

THE INSTITUTION OF CIVIL ENGINEERS.—The Annual Conversa- 

zione will be held in the Royal Albert Hall, at 8.30 p.m. 














THE PuysicaL Society oF LoNDON.—We are informed that, 
owing to an alteration in the publications, papers read before the 
Physical Society of London in future will appear in general only in 
the “‘ Proceedings” of the Society and not in the Philosophical 
Magazine, The ‘‘ Proceedings” and other publications are now 
obtainable by the public from the publishers to the Society, the 
Electrician Printing and Publishing Company, Limited, 1, 2, and 3, 
Salisbury-court, Fleet-street; London, E.C. 

STEEL INGot MAKERS’ AsSOcIATION.—The members of the Steel 
Ingot Makers’ Association gave a complimentary dinner at the 
Grand Hotel, London, on the 9th inst, to Mr. George Ainsworth, 
general manager of the Consett Iron Company, Limited, who has 
acted as president of that Association since its formation. The 
opportunity was taken of presenting him with a silver tea and 
coffee service and tray, together with a cheque, in appreciation of 
his invaluable services, and the hope was expressed that he would 
continue to act as president for some years tocome. Nearly every 
firm in the Association was represented at the dinner. Mr. David 
Colville, of Motherwell, vice-president of the Association, occupied 
the chair, and Mr. M. Mannaberg, of the Frodingham Iron and 
Steel Company, Limited, who was in the vice-chair, made the 
presentation. 

AGRICULTURAL Motor COMPETITION AT WINNIPEG —During the 
forthcoming Canadian Industrial Exhibition at Winnipeg an agri- 
cultural motor competition, open to the world, will be held from 
July 5th to 22nd. The entries will be classified as follows :—(a) 
Petrol engines the piston displacement of which is 300 cubic feet 
per minute and under; (4) petrol engines the piston displacement 
of which is over 300 and under 500 si feet per minute ; (c) petrol 
engines the piston displacement of which is 500 cubic feet per 
minute and over ; (/) paraffin engines of all sizes. The piston dis- 
placement is to be calculated on a basis of a piston speed of 700ft. 
per minute, and to be equal to the total piston area in square 
feet multiplied by 700. here A = piston area in square feet, 
= 7 — and 450 is taken as a standard speed ; (e) 
A x 450 x . A x 450 x P 

500 60; (f) 500 over 60 and under 100; 


(9) Axe = 100 or over. The first prize is to be a gold 


medal, the second a silver, and the third a bronze medal. The 
trials are to ee a brake test, a ploughing test, and such other 
tests as the judges may deem to be essential. Entries must be 
made on or before June Ist on a special official form. 








CATALOGUES. 
THE BaLpwin’ Locomotive Works, Philadelphia, Ps,— 


Record No, 68, dealing with Mallet articulated locomotives, hax 
reached us, 


K, R, AND F. TurRNgER, Limited, 82, Mark-lane, E.C.—A circular 
to hand from this firm illustrates Turner's improved ‘‘ Mammoth " 
type of steam engine. 


THE RaTtNER Sare Company, Limited, 51, Moorgate-street, 1.(°, 
—This company’s new illustrated catalogue has been forwarded to 
us. It gives full particulars relating to many fire and burglar 
resisting safes, 


THE LINOLITE COMPANY, 25, Victoria-street, Westminister, S. \v, 
—A circular dealing with this company’s Tubolite electric liyiit 
fitting has reached us. 


THE PATERSON ENGINEERING CoMPANY, Limited, Amberley 
House, Norfolk-street, Strand, W.C.—A copy of the 1911 edition 
of the Paterson red book on ‘‘ Water Softening and Purifying for 
Steam Raising and Industrial Purposes” has reached us. The 
text has been revised and the illustrations brought up-to-date, 
An oil eliminator is also now illustrated, which is fitted with a 
recorder giving a continuous record of the amount of water puritied. 
The list of users at the end of the book includes the Admiralty, 
the War-office, the Crown Agents for the Colonies, the London 
County Council, the Metropolitan Water Board, the General Post 
office, and many other public and private undertakings. 


ALEXANDER SHANKS AND Son, Limited, Dews Iron Works, 
Arbroath.—A copy of this firm’s new oil engine catalogue has 
reached us. After giving external and internal views of the 
company’s works, it provides a full specification of the engine, and 
this is followed by illustrations and descriptions of the standard 
stationary and portable types. Views of engines are also included 
showing their application to agricultural service. In addition 
illustrations are included showing the firm’s electric lighting ty; 
of engine. Pumping plants of various descriptions are also dealt 
with. The latter part of the catalogue is devoted to drawing. 
which should prove of value to those contemplating the purchase 
of oil engines, 


CROSSLEY BrotHers, Limited, Openshaw, Manchester. — We 
have received from this firm the first seven sections of their latest 
catalogue. Section |. contains an illustrated description of the 
works ; Section II. is devoted to small gas engines of from 14 brake 
horse-power to 28 brake horse-power ; Section III., gas engine 
from 30 brake horse-power to 80 brake horse-power ; Section I\., 
gas engines from 80 brake horse-power to 150 brake horse-power 
on suction gas; Section V., large single-cylinder gas engines, 
175 brake horse-power and 200 brake horse-power ; Section V1I., 
two-cylinder gas engines of the “‘side-by-side” type, 150 brake 
horse-power to 300 brake horse-power, for suction, pressure, blast 
furnace, and coke oven gases; and Section VII., four-cylinder 
vertical gas engines for town’s, suction, blast furnace, and coke 
oven gases. The illustrations, sectional and otherwise, are very 
effective, and the letterpress is neat and legible, while the 
descriptive matter is concise and to the point. 








CONFERENCE ON HOUSING AND TOWN PLANNING.—The Institu- 
tion of Municipal and County Engineers has decided to hold « 
conference at West Bromwich on July 5th and 6th next, with 
delegates from the various corporations and local authorities of 
the kingdom, on the subject of the carrying out of the provisions 
of the Housing and Town Planning Act. The conference, it is 
proposed, will deal with this important subject under two main 
heads:—(a) The Act in relation to congested areas and () the Act 
in relation to suburban areas. It is anticipated that some twelve 
papers will be contributed - municipal engineers and others best 
qualified to deal with the subject, in order that the whole matter 
may be adequately discussed. The conference will be opened at 
2.30 p.m. on Wednesday, July 5th, and will be resumed at 10 a.m, 
and continued through the whole of Thursday, July 6th. 


THE UNIVERSAL ELECTRICAL Directory. (J. A. Berlys.) 1911. 
London: H. Alabaster, Gatehouse and Co., 4, Ludgate-hill, E.C.— 
Price: Sections A and B dealing with Great Britain, India, the 
Colonies, America, the Continent, &c., 14s. 6d. post free, or 
Section A dealing with Great Britain and the Colonies only, 10s. 
post free. his is the thirtieth year of the publication of this most 
useful directory, and, as usual, there is something new in it which 
adds to its already great utility. It is that the London and 
Provincial names in the British Alphabetical Section have been 
separated from one another. Altogether some 34,000 names are 
referred to in the volume, and though we are constantly using it, 
we have never yet found a mistake in it. Its value is increased by 
the fact that the addresses of continental manufacturers, even 
though they are not directly connected with electricity, may 
frequently be found when other sources of information have failed. 


ConTRracts.—We are informed that the North British Railway 
Company has recently transferred to W. and T. Avery, Limited, 
the contract for maintaining in efficient working condition the 
whole of the weighing —— on its system; also for the 
supply of their new weighbridge and weighing appliances.—The 
“Boyle” system of ventilation (natural), embracing the latest 
patented ‘air pump” ventilators and air inlets, has been applied 
to St. Philip and St. James’s Church, Ilfracombe —Andrew 
Barclay, Sons and Co., Limited, of Kilmarnock, have booked 
several large contracts within the last week or two, including a 

ir of horizontal winding engines, cylinders 40in. diameter by 
Bre. 6in. stroke, with conical winding drum maximum diameter 
3lft. for a colliery in Australia. These are believed to be the 
most powerful pair of winding engines hitherto ordered for the 
Antipodes. A pair of 30in. winding engines by 5ft. stroke, with 
a built-up parallel drum of special design, has also been ordered 
for a colliery in the Midlands. The firm has also received orders 
for a number of locomotives. 


THE JuNIOR INSTITUTION OF ENGINEERS.—The twenty-seventh 
annual dinner of this society was held last Saturday evening at the 
Hotel Cecil, London. About 120 sat down to dinner, under the 
chairmanship of the president, Sir J. J. Thomson, F.R.S. Among 
others present were the Right Hon. Lord Justice Fletcher Moulton, 
Sir Wm. Crookes, Mr. Alexander Siemens, Dr. John Perry, Mr. 
S. Z. Ferranti, and Dr. W. N. Shaw. The usual loyal toasts 
having been duly honoured, Lord Justice Fletcher Moulton—a past - 
president of the society—proposed the subject of ‘‘ Physical 
Research.” His remarks were listened to with close attention «s 
he displayed a knowledge of his subject such as to lead Sir J. |). 
Thomson in his response to — that the learned judge had not 
devoted to the elucidation of the laws of nature that intellect which 
he had given up to expounding the laws of his country. Professor 
Perry, in giving ‘‘ Engineering Progress,” urged his audience not to 
believe too much in the truth of the statement so frequently made 
that without progress in physical research there could be none in 
engineering. There was a distinct reciprocity between the two, 
and engineers should not be too meek ; for it was they who had 
made it possible for the physicists to communicate with one 
another and so spread and consolidate their knowledge. Mr. 
Alexander Siemens having replied, Mr. S. Z. Ferranti ee 
the toast of ‘‘The Junior Institution of Engineers.” Mr. B. E. 
Dunbar Kilburn undertook the response. With the toast of ‘‘ The 
President,” by Mr. Wm. A. Tookey, and Sir J.J. Thomson's reply 
the function terminated. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent, ) 


Raw Iron Trade. 

THE general tone of the pig iron market is quiet, new 
business being inactive. There are rumours of some pig iron 
smelters and agents being willing to accept lower rates in order to 
induce business; but inquiry does not disclose anything more than 
fractional concessions, and those are exceptional. It is apparent 
that the continued abstention of buyers is beginning to render 
producers uneasy, thongh for the present they are able to affect 
indifference, owing to the a bookings made a short time since. 
Current quotations are:—South Staffordshire common forge, 50s, 
to 50s. 6d.; part-mine, 52s. to 53s,; best all-mine, 85s.; cold-blast, 
i 15s.; Northamptonshire, 50s. 6d. to 51s. 6d.; Derbyshire, 52s. 6d. 
to 58s. 6d.; North Staffordshire, 51s. to 52s. 


Merchant Iron Business. 

Whilst there is a good demand for good-class Staffordshire 
bar iron, the common bar trade continues to fluctuate. The 
unsatisfactory position on the Continent is a source of weakness, 
Belgian bars being obtainable in the district at £5 10s., or even 
less. Some of the local makers report a quickening demand. It 
is evidently very variable, and £6 5s. remains a fairly good price 
for merchant qualities. North Staffordshire bars are moving off 
regularly at the £6 15s. basis, and there is plenty of call for 
marked bars at £8. 


Belgian Iron Competition. 

Less is heard, however, of foreign competition in the bar 
trade. Belgian bars can be bought here at prices much below 
those required for the local production, but many manufacturers 
hold that the advantage in cost is more than outweighed by the 
onerousness of other conditions, and the helplessness of the con- 

ignee in reference to unsatisfactory deliveries. 


Galvanised Corrugated Iron. 

No improvement can be noted in the galvanised sheet 
trade. The demand for sheets for export has been adversely 
affected by American competition, particularly in the markets. 
shipments last month were returned at 54,000 tons of the value of 
£678,000 compared with 56,700 tons, and £689,000 in the corres- 
ponding month of last year, and 39,000 tons and £544,000 in 
January, 1909. Exports to the Argentine last month amounted 
only to 6301 tons against 9610 tons and 8903 tons. Prices of 
yalvanised sheets continue weak, and in view of the higher costs of 
production the present level of quotations from £10 15s. to 
£10 17s. 6d., f.o.b. Liverpool, must be almost unremunerative. 
The black sheet trade is also quiet and prices are: Singles, £7 7s. 6d. 
to £7 10s. ; doubles, £7 12s. 6d. to £7 15s. ; trebles, £8 2s. 6d. 


Need of Combination. 

In view of the volume of trade in galvanised sheets, the 
comparative weakness of prices causes some surprise, and there is 
some bitter complaining over the breaking up of the Association, 
which, if it were in existence, could, it is said, easily secure to the 
markets an advance of 15s. to £1 per ton. 


Steel. 

The steel trade generally continues busy. The American 
improvement has for the present staved off the competition 
recently threatened from that quarter, but general prices have not 
improved, and no change is anticipated. While an excellent 
volume of business is maintained, the large output prevents any 
pressure from consumers of the kind necessary to force up prices. 
Values are: Bessemer sheet bars, £5; Siemens sheet bars, 
£5 2s, 6d.; angles, £6 12s. 6d. to £6 15s.; girder plates, £7 2s. 6d. 
to £7 5s.; joists, £6 10s. 


Boom in Motor Engineering. 

The exceptional activity which has characterised the 
motor car industry during the past few months continues unabated, 
and the Coventry pe mt or works are working at high 
pressure, overtime being almost general. A large number of 
orders for cars for home use are in hand, while the Board of Trade 
returns furnish eloquent testimony of the high reputation estab- 
lished by British cars in foreign markets. The extent of develop- 
ment in the export trade may be gauged by the figures for last 
year, The total value of motor cars, chassis, and parts shipped in 
1910 was £2,606,403, an increase of #1,042,798, or over 66 per 
cent., compared with 1909, and of £1,347,844, or 107 per cent., 
over 1908. The limit does not appear to have been approached 
yet, for, according to the latest return, the expansion is still 
vigorous, 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 
MANCHESTER, Thursday. 


A Quiet Market. 
THE attendance on the Iron Exchange on Tuesday was 
again about an average one, but there is much to be desired in 
the way of an improvement in the demand for pig iron so far as 
this centre is concerned. Whilst both English and Scotch brands 
were in buyers’ favour, the latter generally showed a reduction of 
3d. to 6d. per ton. Middlesbrough brands were also weaker, and 
followed suit to some extent. 


Finished Iron and Steel, &c. 

There was practically no change to note, and late rates 
are well maintained. Copper shows little change. Sheet lead, as 
compared with last week’s prices, showed an easier tendency. 
Tin: English ingots showed a rather sharp advance. 


Quotations, 

Pig iron: Lincolnshire No. 3 foundry, 54s.; Stafford- 
shire, 54s. to 54s, 6d.; Derbyshire, 55s.; Northamptonshire, 
56s. 6d.; Middlesbrough open brands, prompt, 57s. 4d_to 57s. 10d.; 
February-March, 58s. to bas, 6d. Scotch: Gartsherrie, 62s, 3d.; 
Glengarnock, 60s, to 60s. 6d. (official, 61s.); Eglinton, 60s. delivered 
Manchester. West Coast hematite, 67s. 6d. to 68s.; East Coast 
ditto, 66s. to 67s. 6d. and 68s, 6d., both f.o.t. according to 
delivery. Delivered Heysham: Gartsherrie, 60s. 3d.; Glengarnock, 
58s. to 58s. 6d. (official, 59s.); Eglinton, 58s, Delivered Preston: 
Gartsherrie, 61s. 3d.; Glengarnock, 59s, to 59s, 6d. (official, 60s. ); 
Eglinton, 59s. Finished iron: Bars, £6 15s.; hoops, £7 7s. 6d.; 
sheets, £8 to £8 2s, 6d. Steel: Bars, £7; Lancashire hoops, 
£7 7s. 6d.; Staffordshire ditto, £7 7s. 6d.; sheets, £8 to £6 5s.; 
boiler plates, £7 17s. 6d.; plates for tank, girder, and bridge 
work, £7 5s.; English billets, £5 5s. to £5 10s.; foreign ditto, 
£4 15s. to £4 17s. 6d.; cold drawn steel, £9 10s. to £9 15s. 
Copper: Sheets, £70 ; tough ingot, £58 103. to £59 ; best selected, 
£58 10s. to £59 per ton. Copper tubes, 8}d.; brass tubes, 67d. 
condenser, 7#d.; rolled brass, .; brass wire, 6}$d.; brass turn- 
ing rods, 64d.; yellow metal, 6d. to 64d. per lb. Sheet lead, £16 
to £16 5s. per ton. English tin ingots, £194 per ton. 


The Lancashire Coal Trade. 

The attendance on the Coal Exchange on Tuesday was 
fairly good, and with the exception of house coal which had 
quietened down somewhat owing to the milder weather prevailing, 
the market was fairly buoyant in character. Slack was in strong 


demand, and shipping coal also showed fair movement. Quota- 
tions, which are as follows, were fully maintained :—Best Lanca; 
shire for domestic purposes, 15s. to 16s.; seconds, 13s. to 14s,- 
common, 10s, J0d. to 12s.: best burgy, 10s. 5d. to 10s. 11d; round 
furnace coal, 11s. 5d. to 11s. 11d.; best slacks, 8s, 1ld. to 9s. 5d.; 
medium, 8s, 5d.: common, 6s, 5d. to 7s. 5d., at the pit; screened 
coal for shipping and bunkering purposes, 9s. 9d. to 10s. 6d.; 
unscreened, 9s, 3d. to 9s, 9d., delivered Manchester Ship Canal, 


Works Extension. 


Notwithstanding that the engineering trade in the Man- 
chester district is still rather depressed, it is encouraging to find 
that one or two firms require to increase their works to cope 
with developments in trade. Amongst these is the firm of George 
Richards and Co., Limited, Broadheath, who have just completed 
the reconstruction of one of their principal shops in to 
enable them the better to cope with the building of the largest 
sizes of boring mills and planing machines. The erecting shop 
for the heavy tools until recently was divided into two bays, one 
30ft. and the other 20ft. wide, with a line of shafting supported 
on cast iron columns carried down between them. The mi has 
now been converted into one of a single bay 50ft. wide and 180ft. 
long, and the columns nave been removed, thus giving a wide, 
clear space for the erection of large tools, The old saw-tooth 
roof has been removed, and in place of it a light single-span 
roof with lantern lights has been provided. In order to facilitate 
the handling of work the 10-ton 30ft. overhead electric travelling 
crane has been converted into a 50ft. machine by the builder, Mr. 
Joseph Berry, of Swinton, by substituting two light lattice girders 
for theold plate girders. In addition to this, on the same line of 
rails is provided a 20-ton overhead electric travelling crane, by 
Joseph Adamson and Co, Either of these cranes is capable of 
traversing the entire length of the building. This fine shop will 
be devoted exclusively to the erection and testing of large tools. 
Further extensions are shortly to be made. By removing the 
present foundry a large addition to the machine shop will be pos- 
sible. The foundry will be removed to a more convenient position, 
and will be of up-to-date arrangement. 


Goods Traffic on the Lancashire and Yorkshire Railway. 

At the half-yearly meeting of the above company held in 
Manchester last week the chairman, Sir George Armytage, referred 
with some pride to the remarkable increase in the goods traffic on 
this line. During the last ten years the receipts for this 
branch of the company’s traftic had, he said, increased from 
9.26d. to 13,624d. per train mile, or an increase of almost 50 per 
cent., a fact which speaks well for the policy of building the heavy 
eight-wheels somated goods engines now so frequently met on this 
line. 


Manchester Ship Canal. 

The report of the directors and statements of account for 
the last half year submitted to the shareholders yesterday, is 
highly satisfactory. The weight of toll-paying merchandise which 

over the Ship Canal during the half year, was 2,551,512 
tons, compared with 2,378,619 tons for the corresponding half year 
in 1909. The total receipts for the whole year were £555,735, 
against £534,059. The expenditure was larger by £9366, and the 
net result was an increase of £12,310 in the receipts of the Ship 
Canal Department. Beyond the work of widening the Canal at 
the bend at Runcorn on the down stream side of the railway bridge 
the engineering works carried out during the past half year were of 
no great importance. 


British Grown Cotton. 


The council of the British Cotton Growing Association met 
in Manchester recently, and it was reported that the Lancashire 


County Council had decided to devote the Coronation Fund of 
£10, to the purpose of cotton growing, subject to certain con- 
ditions. The state of the capital of the association is as follows :— 


Total authorised capital £500,000; the Federation of Master 
Cotton Spinners’ and Manufacturers’ Association are taking 
measures to raise £72,500, of which over £56,000 has been already 
subscribed ; the North and North-East Lancashire Cotton Spinners’ 
and Manufacturers’ Association £30,000, of which over £6000 has 
been raised ; and the operatives £30,000, of which £11,774 has 
been received. Other subscriptions £116,243; subscribed to 
November £262,000, leaving a balance of £49,233 still to be raised. 


Proposed Short Time in the Cotton Spinning Trade. 
The Lancashire cotton spinners are talking of a period of 
short time in order to allow the weavers to work off the large stocks 
of yarn which they have on hand, 


Manchester Association of Engineers. 

The fifty-fifth annual dinner of this association was held 
at the Grand Hotel, Manchester, on Friday, February 10th. Mr. 
Willivm Fox, the president, occupied the chair, and there were 
nearly 200 members and visitors present, including Mr. J. K. 
Blythell (chairman of the Manchester Ship Canal Company), Mr. 
William T. Stubbs (president of the Manchester Chamber of 
Commerce), Mr. J. A. F. Aspinall, Mr. H. Congreve (engineer to 
the Manchester Ship Canal), and the Mayor of Salford. In reply 
to the toast of ‘‘ The Port and Trade of Manchester and District,” 
proposed by Mr. George Renwick, Mr. Blythell appealed to manu- 
facturers to support the canal. He said that the whole of the 
reduction of rates which other ports now had was due to the com- 
petition of the Port of Manchester. Mr. Stubbs also responded, 
and referred to the German example of training their consuls in 
matters of commerce. He acknowledged that during the past 
few years there had been a great improvement in this respect as 
far as British consuls were concerned ; but he would still fike to 
see them trained in the manner suggested by Lord Furness. Mr. 
Stubbs also mentioned that he was the first engineer president of 
the Manchester Chamber of Commerce, and he took that as a 
compliment to one of the largest manufacturing trades of the dis- 
trict, which.paid from two and a-half to three millions in wages in 
a year. 

BARROW-IN-FURNEsS, Thursday. 
Hematite. 

Business in the hematite pig iron trade is coming to hand 
in a fairly satisfactory manner, but, all the same, the volume is 
not quite so large as was expected. The demand for iron on the 
part of some steel makers has not jumped largely, but there is 
every prospect of a good steady trade being done. At present 
there are twenty-six furnaces in blast, and the whole of the make 
can readily be disposed of. There has been a little speculative 
buying of late, but nothing has been done in that direction this 
week. Makers are quoting 68s. 6d. per ton net f.o.b. for parcels 
of mixed numbers of Bessemer iron. Special sorts of iron find a 
good sale, and prices ranging from 70s, to 75s. per ton. The 
price of warrant iron is down again to 66s. per ton, at which figure 
there was a single transaction last week. The stores of warrant 
iron are unchanged on the week. At the Barrow Ironworks a 
furnace is being reconstructed with a view toa large and cheap 
output, and it is expected that it will be ready for putting into 
operation in about two months. : 


Iron Ore. 

For iron ore there isa good steady demand on local as 
well as general account. Of foreign trade there is practically none. 
Scotch smelters continue to take large deliveries of ore from 
Cumberland, and a fair tonnage is sent from Barrow. Prices are 
firm with good average sorts of native ore quoted at 12s. to 16s. 6d., 
and the best Hodbarrow ores find a big sale as high as 22s. per ton. 





The percentage of metal in this ore is very high. The impor- 
tations of foreign ore are again quiet, and during last week not a 





single cargo was landed at Barrow. Some makers hold good stocks 
of this class of ore. The Barrow Hematite Steel Company, 
Limited, which has an interest in the Algerian Iron Ore Mines, 
last year received no less than 43,000 tons from that source. 
Spanish ores are quoted at 22s. per ton, delivered, for best 
qualities, 


Steel. 

The steel trade presents nothing in the way of new 
features. Most of the attention both at Barrow and in West 
Cumberland is directed to steel rails. In rails a fair business is 
being done, and makers are able to keep their mills running, and 
are maintaining a fair output. These rails are for home and over- 
seas buyers. Shipments of rails have been quiet during the last 
two weeks. Heavy sections are at £5 10s. to £5 12s, 6d. per ton. 
Other sections are little inquired after. Steel shipbuilding 
material is in good request all round. Some tin bars are being 
rolled at Barrow for coastwise shipment. 


Shipbuilding and Engineering. 
Vickers, Sons and Maxim, Limited, it is reported from 
Australia, are to build two submarines for that country. 


Fuel. 

There is a steady demand for coal, and good Lancashire 
or Yorkshire steam qualities are at 12s. 6d. to 163. 6d. per ton, 
delivered. Domestic coal is in rather quieter demand at 163. 1d. 
to 27s, 6d. per ton, delivered. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


General Conditions. 

PRODUCTION continues on a very large scale at the local 
steel works, and reports of increased activity in some speciai lines 
are not wanting. But at the same time there is no boom in 
general trade; indeed, manufacturers had been hoping for a much 
larger volume of business from engineering centres before this. 
Complaints are still heard of the low level of prices on finished and 
semi-finished goods. Employment continues much better in the 
heavy trades, due to the exceptional activity in the manufacture 
of armament material and material for shipbuilding and marine 
engineering. A very satisfactory feature, too, is the continued 
improvement in the file trade, to which reference was made last 
week, The increased demand is coming from both the export and 
home markets, and makers report that users are showing a dis- 
position to order on a considerably heavier scale than they did a 
year ago. More work is coming in from Lancashire than a year 
ago, a brisk demand existing for spindles and spindle steel, and 
Lancashire engineers are ordering more freely. Agricultural 
engineers, gas and oil engine makers, and the motor car engineers 
are all taking excellent deliveries of steel, and there is evidently a 
good deal of activity in those industries. 


The Coal Trade. 


The best feature of the coal trade is the continued strength 
of the steam coal market. This is all the more satisfactory, seeing 
that the recovery has taken place in the off shipping season, and 
the improvement is due in a large measure to the extra demands 
for manufacturing purposes, chiefly for the heavy trades. A 
number of large tonnage contracts have just been arranged for 
March to ma eed shipment at reductions of 6d. per ton on 
contracts made for the same period last year, the prices secured 
being practically current quotations: Best South Yorkshire hards, 
8s. 6d. to 9s. ; Derbyshire hards, 8s, to 83. 3d. 


Gas Coal. < 
A smaller quantity of gas coal is leaving the pits owing to 
the advanced season, the gasworks not requiring full contract 
supplies. There is still, however, a moderate business passing in 
spot lots. 


House Coal. 

The demand for house coal continues somewhat disappoint- 
ing, and at the pits some increase of stocks is taking place, with a 
few spot lots on offer. But as a rule collieries are holding out for 
contract rates, and for the better qualities prices are firmly main- 
tained. The London demand is not strong, merchants apparently 
denuding stocks in the hope of replenishing them later on at more 
favourable prices. A satisfactory position is reported in cobble 
nuts and large house nuts. Pit prices:—13s. to 13s. 6d. for superior 
qualities, and 11s. 6d. to 12s. 6d. for inferior sorts. 


Slacks. : 

There is no weakening in slacks, which fully maintain 
their strong position noted in our last. For best qualities the 
demand is ahead of supply, and collieries have full order books. 
Coking smalls are in good demand, with prices very firm. Nominal 
pit quotations: Best washed smalls, 5s. 9d. to 6s. 9d. ; best hard 
slacks, 5s. 9d. to 6s, 3d. ; seconds, 4s. to 4s, 9d. Coke is strong at 
12s. 9d. to 13s. 3d. for best washed, and 12s. to 12s, 6d. for 
unwashed sorts. 


Pig Iron. 

With the exception of hematite a very dull tone char- 
acterises the loca] pig iron trade. For common pigs local consumers 
are apparently quite off the market, having satisfied their require- 
ments for some time to come. There is no change in prices, but 
for the present, at any rate, producers are not anxious sellers. 
Some good buying has taken place of East Coast hematites, and 
also West Coast, and prices are much firmer than for ordinary iron. 
There is a good consumption locally owing to the activity in the 
steel trades. Current quotations :—Lincolnshire, No. 3 foundry, 
52s. ; No. 4 forge, mottled and white, 51s. ; basic, 53:. 6d. ; Derby- 
shire, No. 3 foundry, 52s. to 52s. 6d.; ditto, forge, 48s. 6d. to 
49s, 6d., all per ton net, delivered Sheffield or Rotherham. East 
Coast mixed numbers are at 71s. 6d. to 72s. net for prompt 
business, and 2s. more for forward. Bar iron, £6 lis, Basic 
billets, £5 5s. 


The Steel Trades. 

As noted above, production continues on a heavy scale in 
the local steel trades. One of the most cheering factors, apart 
from the points mentioned above, is the belief that the demand 
for railway material will show a sharp expansion in the c -rrent 
year. The evidences furnished by the home railway reports of a 
marked improvement in the companies’ position give rise to the 
opinion that a good deal more money will be spent on rolling 
stock than in the past two years, which should benefit local makers 
of springs, tires, axles, &c. Spring makers are much better 
employed at the moment than they have been for some time past. 
In other directions the American demand for tool steel remains 
somewhat restricted, but other export markets are ordering 
largely. The consumption of billets is heavy, and the local rolling 
mills are doing well. The feature of the lighter trades is the 
increased inquiry for tools, such as picks, shovels, hammers, &c., 
and in cutlery and plate the export trade is well maintained. The 
annual tenders for a year’s supply of rasps and files to the 
Admiralty specify 33,000 dozens, an increase of about 3000 dozens 
on last year’s requirements. It is stipulated that the consignments 
will, if considered desirable, be submitted to tests in the Herbert 
machine, = 
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NORTH OF ENGLAND. 


(From our own Correspondent.) 


Cleveland Pig Iron. 

THE revival which is being experienced in almost all 
branches of the iron and steel industries is unfortunately not being 
shared by the Cleveland pig iron trade, where the tone is 
depressed and prices weak. The chief cause of this is believed to 
be that the ironmasters continue to produce too much pig iron, 
and the stock of Cleveland pig iron is increasing in Connal’s public 
stores very rapidly. Nearly 10,000 tons has been added this 
month already, the total quantity held being over 560,000 tons. 
It is very generally believed that if five or six furnaces were stopped 
and the output brought down to the level of the consumption a 
marked change for the better would follow. As itis, the weakness 
of prices keeps consumers off the market and no one buys except 
from hand to mouth. The improvement on the Stock Exchanges 
and in the copper and tin markets, which usually has a good 
influence, fails to exercise it just now, and the pig iron 
market is weak and unsatisfactory. Cleveland warrants 
since the date of last report have been at as low a 
figure as 48s, 84d. cash buyers, that being under anything 
which has been reported since last July, and it was only 1d. above 
the minimum of last year. It is held that nothing better than 
the present state of affairs can be expected as long as there is 
over-production on a scale anything like the present. Neither 
speculators nor consumers care to operate in such circumstances 
as now rule. Shippers should now be commencing to buy for 
spring delivery, but they hold back. Some traders are hoping 
that Germany will be taking considerable quantities of Cleveland 
pig iron this spring, as has been usual in past years, but that is 

ardly likely, when the German ironmasters are producing quanti- 
ties in excess of requirements, and accumulating stocks like the 
Cleveland makers themselves. They, indeed, are competing in 
Sweden, Norway and Russia, with British producers. No, 3 
Cleveland G.M.B. pig iron has been quoted generally this week 
for prompt f.o.b. delivery at 49s. 3d. per ton, but business was 
reported on Wednesday at 49s. 14d. No. 1, which is scarce, is 
kept at 52s. 9d., No. 4 foundry at 48s. 3d., No. 4 forge at 48s., 
and mottled and white at 47s. 6d. Prices for forward delivery 
are practically nominal, as consumers will not buy ahead at present. 


Hematite Pig Iron. 

On the whole, there is an improvement in the East Coast 
hematite pig iron trade; inquiry is more active, and prices firmer ; 
while the outlook is altogether encouraging. Last week some 
cheap lots were offered by second hands, but these appear either 
to have been disposed of or withdrawn from the market, for they 
are no longer on offer. There is no doubt that the makers of 
hematite pig iron are in a better position than those who are pro- 
ducing ordinary Cleveland pig iron ; they are not in the hands of 
speculators in the same way as the producers of the latter, and 
they take their proper share in the regulation of the prices of 
what they have to supply, a fact which cannot be stated with 
regard tothe makers of Cleveland iron. No stock of hematite pig 
iron is held in the public stores in this district, and the output is 
not in excess of requirements, whereas the stock of Cleveland pig 
iron is very heavy in the public stores, and for months the pro- 
duction has been larger than the consumption. The ironmasters 
would have been in an appreciably better position if they had had 
half-a-dozen fewer furnaces blowing. The policy of the hematite 
iron makers has proved itself to be greatly superior to that of the 
producers of Cleveland iron, and its benefits on the course of prices 
are very apparent. The price of mixed numbers for early de- 
livery is firm at 65s. 6d. per ton, and 67s. is asked for delivery in 
the second quarter of the year, while 67s. 6d. has been paid in 
a considerable number of cases for delivery in the second half 
of the current year ; indeed, less will not be taken. As a rule, 
mixed numbers East Coast hematite pig iron are 10s. per ton 
above No. 3 Cleveland iron, but to-day they are 16s. 3d. above. 


Ironmaking Materials. 

The stocks of imported iron ore, which were well nigh 
exhausted at some of the works in the summer on account of 
the strikes in the Bilbao district, are now replenished, and iron- 
masters here are well covered by their contracts, so that there 
is very little buying of ore going on. More ore is arriving than 
ean be dealt with efficiently at the wharves. The quotation for 
Rubioore is kept at 22s. 6d. per ton delivered at Middlesbrough ; 
but the ironmasters will not pay that, and it is a merely nominal 
figure. To pay 22s. 6d. for ore a maker will have to realise 
more than 65s. 6d. per ton if cost of production is to be covered. 
Furnace coke is weak at 16s. per ton, and there is too much 
offering, with too large stocks at the collieries. Limestone is 
being obtained at about 4s. 14d. per ton delivered at Middles- 
brongh. 


Manufactured Iron and Steel. 

Most firms are well supplied with orders, but during the 
last fortnight new work has not been coming forward quite so 
rapidly as of late. Nevertheless, the outlook is most encouraging 
in all respects, and there is likely to be no lack of activity 
during the current year. The plate and angle manufacturers are 
generally doing well, and the demand for galvanised sheets is 
almost larger than the power of production, though that has been 
considerably extended of late in this district. Steel ship plates 
are at £6 15s., iron ship plates at £6 12s. 6d., steel ship angles at 
£6 7s. 6d., iron ship angles at £7, steel bars at £6 5s., iron bars 
at £7; steel hoops (ordinary gauges), £6 12s. 6d.; steel strip 
(ordinary), £6 10s.; steel sheets (black), £7 7s. 6d., all less 24 per 
cent. f.o.t. Galvanised and corrugated steel sheets are at £11 5s. 
per ton, less 4 per cent. f.o.b. Heavy steel rails are firm at 
£5 15s. per ton net f.o.b., and cast iron railway chairs at 
£3 12s. 6d_ net f.o.b. 


Shipbuilding. 

The revival in shipbuilding is very pronounced ; indeed, 
it might almost be described as a ‘‘boom,” and this is almost 
certain to continue, as there is marked improvement in shipping. 
Searcely any idle shipping is now reported, and prices of second- 
hand tonnage have gone up considerably. Firms are buying 
second-hand steamers who cannot wait for the vessels they have 
on order. The committee of the Hartlepools Shipowners’ 
Society, in their annual report, say that ‘the shipping 
trade at length shows some sign of recovering from the 
depression which has existed for such a long period. Outward 
and homeward freights in most of the principal trades improved at 
various periods during the year, and although a reaction in some 
directions has setin your committee are hopeful that with a revival 
of trade generally, shipping will soon be placed on a remunerative 
basis.” There can be no doubt that the trade of the world is 
growing steadily now, and this is all in favour of the shipbuilders, 
who have their chief wages settled for the next five years. Several 
of the principal passenger lines are in the market for large steamers, 
and builders in this district have done well lately in the booking of 
fresh orders. The Northumberland Shipbuilding Company have 
secured an order for an 8500-ton steamer for the Netherlands 
Steamship Company, fitted for the transport of pilgrims from 
Java to Mecca. Swan, Hunter, and Wigham Richardson, of 
Wallsend-on-Tyne, will build a 10,000-ton steamer for the Hansa 
Line, Bremen, and also a frozen meat carrying steamer, 490ft. 
long, for the Indra Line, Liverpool. William Doxford and Co., 


Sunderland, have received an order for an 11,000-ton steamer for 
Norwegian owners, and Sir W. G. Armstrong, Whitworth and Co. 
have secured a similar order also for Norwegian owners. Smith’s 
Dock Company, South Bank-on-Tees, has booked an order for two 
steel whaling ships, driven by Diesel oil engines ; they are for 
Norwegian owners who have several whaling vessels being built in 





this country. Tenders are being sent in for steamers for the 
Adelaide Steamship Company and for the Italian mail service, 
The shipyards on the North-East Coast are working at high 
pressure, 


Labour Items. 

While the shipbuilding employers have arranged with the 
bulk of their men the course of wages over the next five years, 
they are having trouble with regard to the wages of the lower-paid 
men—the unskilled workers. The representatives of the Tyne, 
Wear, Tees, and Hartlepool shipbuilding employers on Tuesday 
had a conference at Newcastle with the representatives of the 
National Amalgamated Union of Labour, the Union of Gas- 
workers, the General Labourers’ Union, the Northern United 
Enginemen’s Association, and the National Amalgamated Engine- 
men’s Association to discuss the wages of unskilled workers in the 
shipyards, the men being dissatisfied because, while offering 1s. a 
week advance to those earning 25s. and over, and 6d. to those 
earning 24s., they did not make any offer to the lowest paid hands. 
It seemed likely that this would lead to trouble, but at the con- 
ference above named the employers announced that they would 
extend the 6d. to all able-bodied men. The unions are to give a 
definite reply by to-day (Friday). The men called for a promise of a 
second advance in six months, but the employers would not discuss 
this. It is expected that the men will find no difficulty, however, 
in accepting the masters’ terms. The United Society of Smiths 
and Strikers at Sunderland, is pressing for an advance of ls. per 
week to bring wages up to the level of those on the Tyne, 
where 24s. 6d. is paid, as against 23s. 6d. on the Wear. The 
employers have offered 6d. There has been some trouble on the 
North-Eastern Railway at Newcastle this week ; the look-out man 
of a gang of carriage cleaners was suspended because he refused to 
obey the order of his foreman to join the other men in cleaning. 
At this the other men expressed their dissatisfaction, holding that 
it is dangerous to work without a look-out being kept, as there 
would be a risk of serious injury if anything were shunted against 
the carriages without warning. It was said that the case would be 
taken up by the A.S.R.S. The suspended man has been rein- 
stated. At the half-yearly meeting of the North-Eastern oni | 
Company, the chairman referred to the labour difficulties whic 
have occurred cn the system during the last few months, 
and he said that while regretting the inconvenience which a 
railway strike entailed upon the public, it was impossible 
that the irregular action of the Hull men should be tolerated. 
He held that the company was well justified in the action 
it took in announcing that unless the men returned to their 
work the company would have no alternative but to fill their 

laces. Reference was made also to the Newcastle strike of last 

uly. The Northumberland miners have by a majority of 
22,513—-24,875 against 2362—determined to give six months’ 
notice to the Coalowners’ Association to terminate the present 
Conciliation Board Agreement with a view of having incorporated 
in a new Conciliation Board Agreement a minimum percentage of 
30 per cent. on the 1879 basis, and a minimum wage of 6s, 8d. per 
day is suggested, that being the present figure. They are also 
going in for the eutire abolition of the three-shift system. 








NOTES FROM SCOTLAND. 


( From our own Correspondent. ) 


The Warrant Market. 

THE price of Cleveland warrants further receded to 
48s. 84d. for cash, from which figure there has since been a 
gradual improvement, with a moderate business being done. The 
cash transactions were up to 49s. O4d., while business also took 
place from 49s. to 49s. 34d. one month, and 49s. 64d. to 49s, 104d. 
three months. Cumberland hematite warrants have sold at 
66s. 1}d. for cash, and 67s, for delivery in three months. Trade 
conditions at home are considered quite favourable, and advices 
from the United States are more encouraging than at any time 
since the beginning of the year. Outside =. in warrants, 
however, have been taking comparatively little interest in the 
market, having been disappointed by the quiet demand for iron, 
and the continued increase of stocks of Cleveland iron. Some 
merchants, it may be added, consider it not unlikely that buyers 
may be attracted by the present low prices, 


The Scotch Pig Iron Trade. 

There has been a steady feeling in the Scotch pig iron 
department, and buyers have been operating to a greater extent. 
Consumers have been coming forward more freely for supplies, 
althongh it is understood that there is still a considerable amount 
of iron to be taken up under old contracts. Govan and Monkland, 
f.a.s. at Glasgow, are quoted, Nos. 1, 57s.; Nos. 3, 56s.; Carnbroe, 
No. 1, 61s. 6d.; No. 3, 57s. 6d.; Clyde and Calder, Nos. 1, 
62s.; No. 3, 57s.; Gartsherrie, No. 1, 62s. 6d.; Nos. 3, 57s. 6d.; 
Summerlee, No. 1, 64s. 6d.; No. 3, 59s. 6d.; Langloan, No. 1, 
66s.; No. 3, 6ls.; Coltness, No. 1, 82s.; No. 3, 60s. 6d.; Eglinton, 
at Ardrossan or Troon, No. 1, 57s. 6d.; No. 3, 56s. 6d.; Glengarnock, 
at Ardrossan, No. 1, 64s.; No, 3, 59s.; Dalmellington, at Ayr, No. 1, 
60s.; No. 3, 58s.; Shotts, at Leith, No. 1, 63s.; No. 3, 58s.; 
Carron, at Grangemouth, No. 1, 69s. 6d.; No. 3, 59s. 6d. per ton. 
There are 86 furnaces in blast in Scotland, compared with 85 at 
this time last year. 


Hematite Pig Iron. 

Thereisasteady output of hematite pig iron from Scotch fur- 
naces, and itis believed that aquantity equal to about the wholeof the 
current production is being used by manufacturers. Considerable 
quantities of pig iron have still to be delivered under contracts 
fixed some time ago. For present business the market is steady, 
merchants quoting Scotch hematite 71s. 6d. per ton for delivery 
at West of Scotland Steel Works. There has been a little more 
inquiry for Cumberland hematite in the last few days. 


Finished Iron and Steel. 

The business in finished iron and steel is of moderate 
quantity as far as new orders are concerned. Shipbuilders have 
been using up material that was prepared during the three 
months of the shipyards lock-out, but it is expected that they will 
soon be obliged to come more rane, Mew the market. A con- 
siderable amount of new tonnage has been placed with Clyde ship- 
builders since the opening of this month, and this will add 
materially to the steel to be required. A good business is being 
done in export material and inquiries from abroad lead to the 
expectation that there will be a continuance of work of this 
description. Quotations are ows steady, steel angles being 
£6 10s., ship plates £6 17s. 6d., bars £7 5s., and marine boiler 
plates £7 12s. 6d., all less the usual 5 per cent. discount for delivery 
in Clyde district. Home consumers of finished iron have been 
indifferent buyers, and for export orders competition is keen, so 
that the makers are not too well supplied with orders. Prices of 
malleable iron are on the basis of £7 2s. 6d. for crown bars, less 
5 per cent. for Glasgow delivery, but export prices are consider- 
ably below that figure. 


Shipbuilding and Improved Freights. 

The steady improvement in the freight market, which 
has now been proceeding over a considerable period, is at length 
calling attention to investments in shipping. Vessels in not a few 
directions have been difficult to obtain, A large amount of ton- 
nage is continually held on time charter, miny of the steamers 
being taken for continuation. Much of this tonnage is continually 
in American trades, and only a proportion of it coming eastwards, 
There is a large call for tonnage in a variety of trades, and owners 
are better satisfied with the state of trade than for a long time 
past, It would not occasion surprise, therefore, if there should be 





an increased demand for new vessels for regular service, as well as 
for tramp purposes, 


The Coal Trade. 

An extra large increase in coal shipments is a natura! 
sequel to the detention of vessels by recent fogs, but the coa! 
trade is only in a moderatively active condition. Outputs are 
large, and in some of the colliery districts the miners have not 
been obtaining full employment. The different kinds of coal are 
in fair demand, with little change in prices. It is alleged that the 
shipping trade in coal is suffering owing to the difficulty of con 
ducting the traftic so as to avoid the heavy charges entailed by the 
recent decision on the demurrage question. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Last Week’s Coal Trade. 

SELLERS have not been ready in making concessions, it 
being generally admitted that, though the strike is nearing its 
end, some time must pass before the pits—the Cambrian Combine 
—start. Repairs will be extensive, and lessened outputs must b: 
expected. Hence it has followed that business has been sluggish, 
and prices continue much like those of the preceding week 
Steam coals of the best kind remained several days about 17s. 6d., 
then 17s. 9d. to 18s. Smalls were very firm, and house coal, coke, 
and patent fuel were unchanged. That good business will be don 
no one doubts. Welsh coal must be had, but it will be some day- 
before the regular course is resumed. Another step for th 
attainment of peaceable conditions has just been taken by the re 
moval of the Metropolitan Police. 


Latest Quotations. 

Very slow business with unchanged prices was the report 
in the Exchange when the market opened mid-week. For prompt 
—— sellers were well placed. Heavy tonnage coming in made 

usiness easier of arrangement, with little coal to spare. It was 
stated that the matter of the Cambrian Combine still stops the 
way, and that the executive will not meet until Friday, when the 
course of action is tobe taken. Following this meeting it is expected 
that a ballot of the colliers will be taken. This will postpone the re 
start, and the most hopeful of members on ’Change said that large 
outputs must not be expected until the second week, or even in the 
middle of March. Colliery owners are not depressed, and say 
ample orders are certain, and attempts to bear the market are not 
successful, Latest figures :—Best large steam, 17s. 9d. to 18s. 
best seconds, 16s. 9d. to 17s. 6d.; ordinaries, 16s, 3d. to 16s. 9d. 
best drys, 17s. to 18s.; ordinary drys, 16s. to 16s. 6d.; best 
washed nuts, 15s. to 15s. 6d.; seconds, 14s. to 14s. 6d.; best 
washed peas, 12s. 6d. to 13s. 6d.; seconds, lls. to 12s.; best 
bunker smalls, 9s, 4d. to 10s.; best ordinaries, 9s. to 9s. 6d.; 
cargo smalls, 8s. to 8s. 9d.; inferior kinds, 7s. 6d. to 8s.; best Mon 
mouthshire black vein, 16s. to 16s, 6d.; urdinary Western Valleys, 
15s. 3d. to 15s. 6d.; best Eastern Valleys, 14s. 3d. to 14s, 9d. ; 
seconds, 13s. 6d. to 14s. Bituminous: Very best huuseholds, 17s. 6d. 
to 18s.; best ordinaries, 143. 6d. to 16s. 6d.; No. 3 Rhondda, 
17s. to 17s. 6d.; brush, 13s. 3d. to 13s. 9d.; smalls, 10s, to 
10s. 6d.; No. 2 Rhondda, 13s. to 13s. 3d.; through, 10s. 9d. to 
lls.; smalls, 8s. to 8s. 6d. Patent fuel, 15s. to 16s. Coke: 
Special foundry, 24s. to 26s. 6d.; foundry, 19s. to 22s.; furnace | 
16s. 6d. to 17s. 6d.: Pitwood, 18s. to 18s, 3d. 


Newport (Mon.) Coals. 

A slower arrival of tonnage affected business, but there 
were ample inquiries in the market, and the future was regarded 
as hopeful. Shipments were large—92,000 tons were despatched to 
foreign destinations and 10,615 coastwise. Prices firm. Latest :- 
Very best black vein, 16s. to 16s. 3d.; Western Valleys, 15s. 
to 15s. 3d.; Eastern Valleys, 14s. to 14s. 6d.; other kinds, 13s. 6d. 
to 13s. 9d.; best smalls, 8s. to 8s. 6d.; seconds, 7s. 3d. to 7s. 9d.; 
inferiors, 7s. to 7s. 3d. Bituminous: Best households, 15s. 6d. 
to 16s. 6d.; seconds, 14s. to 15s. Patent fuel, 14s. 6d. to 15s. 
Coke : Foundry, 18s. to 20s.; furnace, 16s. 6d. to 17s, 6d. Pit 
wood, ex ship, 18s. to 18s. 3d. 


Swansea Coals. 

Fairly brisk trade, but inquiry rather slow, and undertone 
easy ; shipments last week 64,465 tons. Patent fuel, 10,775. 
Swansea Valley large quiet ; also red vein; prices low. Machine- 
made nuts improved ; beans and peas firm ; steam coal business 
steady. Best anthracite, 22s. to 24s. net ; second malting, 18s. to 
21s. 6d. net ; big vein, 15s, 6d. to 17s., less 24 ; red vein, 12s. 6d. 
to 13s. 6d. ; machine-made cobbles, 20s. to 21s. 6d. net ; Paris nuts, 
22s. 6d. to 24s. net; French nuts, 22s, 6d. to 24s. net ; German 
nuts, 22s. 6d. to 24s. net; beans, 19s. 6d. to 21s. net; machine- 
made large peas, 10s. 6d. to 11s. net; fine peas, 9s. to 10s. net ; 
rubbly culm, 5s. 3d. to 5s. 6d., less 74 i duff, 2s. 9d. to 3s. net. 
Steam coal: Best large, 17s. 6d. to 18s. 6d.; seconds, 13s. 9d. 
to 15s.; bunkers, 10s. 9d. to 12s.; small, 7s. to 7s. 9d., all less 24. 
Bituminous: No. 3 Rhondda, large, 18s, to 18s. 6d.; through, 15s, 
to 15s. 6d. ; small, 10s. 9d. to 11s, 9d., less 24. Patent fuel, 13s. 
to 13s. 6d., less 23. 


Swansea Valley. 

Most of the industries are in full swing. It was computed 
last week that the collieries did five days’ good work, and now this 
will be continued, as the Samlet colliery is doing well, and lately 
has been bringing the higher veins into development. Tin-plates 
are doing well, and it was rumoured last week that hands were 
likely to get short. The engineering shops and factories are 
reported to be well supplied with urgent orders. In the several 
industries which are frequently hampered by the bad weather 
there has been no cause for complaint of late. 


Iron and Steel. 

There has not been much alteration in the state of things. 
Newport issued the following quotations last week, premising that 
there was little change in the local conditions. Prices are well 
maintained in all departments. There is hardly as much business 
taking place at the rail mills, but there is no easiness in the quota- 
tions given of £5 10s. to £5 12s. 6d. for heavy rails, and the usual 
extras forlight. Pig iron: Scotch warrants, 55s. cash, 55s, 34d. 
month ; hematite, mixed numbers, 65s. 14d. cash, 65s. 3d. month ; 
Middlesbrough, 49s. 04d. cash, 49s. 4d. month ; Welsh hematite, 
72s. 6d. to 73s. delivered ; East Coast, 72s. to 73s. ; West Coast 
hematite, 72s. to 73s. c.i.f.; steel bars: Siemens, £5 5s. to 
£5 6s. 3d.; Bessemer, £5 2s. 6d.; Rubio ore, 21s, 6d. to 22s. 6d. 


Tin-plate. 

The shipments of plates continue at a high rate. Last 
week little short of 137,000 boxes were despatched. Receipts 
from works 110,597 boxes. Stocks now total 193,781 boxes. There 
has rarely been such a time for large and steady make conducted 
without any labour or wage friction. We have lately had occa- 
sion to comment upon the irregularity of tonnage received at the 
port, and now the cause has been notified by the statement made 
at the docks, that during the late gale no less than seven schooners 
which traded regularly from Ireland have gone down with cap- 
tains and crews. Prices continue very firm, and are unaffected by 
the fluctuations in tin. For early delivery plates are not easily 
obtained, and premiums are being readily offered. Latest prices: 
C.A roofing sheets, £9 10s. to £9 12s. 6d.; big sheets for galvanising, 
£9 10s. to £9 12s, 6d.; finished black plates, £12; galvanised 
sheets, 24 g., £M to£11 5s ; block tin, £191 cash, £189 15s. three 
months. Other quotations :—Copper, £55 2s. 6d. cash, £55 17s. 6d. 
three months Lead : English, £13 10s.; Spanish, £13 ; spelter, 
£23 5s.; silver, 28}4d. per oz ‘Tin-plates: Ordinary, 15s.; 
ternes, 26s, 
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NOTES FROM GERMANY, FRANCE, BELGIUM, kc. 


(From our 6wn Correspondent.) 


Rheinland-Westphalia. 

ACCORDING to latest reports from the iron and _ steel 
market, a quiet demand was experienced in most departments 
with regard to home requirements, while foreign (deliveries are 
regular and satisfactory. Pig iron has shown a pretty firm tone ; 
not much is being done, however, at present with regard to 
forward: sales, in view of the possibility of a change in prices. 
Very little of interest can be related of the finished iron and steel 
industry ; comparatively few big sales are being effected ; in the 
bar trade, for instance, business has almost entirely ceased of late, 
owing to a general dulness in the manufactured iron industry. 
Moreover, there is comparatively little life stirring in the building 
department, and it may be some time before bars regain the liveli- 
ness generally felt at this time of the year. The Union of Rivet 
Manufacturers resolved at a meeting on the 7th inst. to prolong 
the Convention till September 30th of this year. A change in 
prices has not taken place. The Mannesmann Works have joined 
in the above resolution. 


Iron and Stee! in Silesia. 

Ironmasters continue to give only a fair account of the 
business they are at present doing in raw and malleable iron. 
Here and there an abatement in demand can be felt; heavy plates 
remain languid, and of bars much the same may be told. In rails 
a moderate business has been done up to now; quotations 
generally are inclined to give way a little in cases where large 
sales are in question. 


Production of Pig Iron in Germany. 


According to official statements given by the Union of | 


German Iron and Steel Masters, the output of pig iron in Germany 

including Luxemburg—was for January, 1911, 1,320,685 t., as 
compared with 1,307,084 t. in December, 1910, and against 
1,177,574 t. in January, 1910. Production of the different sorts 
of pig iron was as foliows:—Foundry pig, 272,114 t., as compared 
with 228,827 t. in January, 1910; basic, 819,397 t,, as compared 
with 749,649 t. in January, 1910; Bessemer, 29,031 t., as compared 
with 37,859 t.; steel and spiegeleisen, 144,775 t., as compared with 
105,772 t.; forge pig, 55,368 t., as compared with 55,467 t. in 
January, 1910. 


The German Coal Market. 


There has been a less animated feeling in the house coal 
trade both in Silesia and in Rheinland- Westphalia, and coalowners 
complain of rising stocks. In engine coal a far better trade is 
done, deliveries last week having been quite satisfactory. 


Austria-Hungary. 


The business in iron and steel has been just a little more 
active in a few instances, but, on the whole, makers as well as pro- 


ducers show a want of confidence, and they are disinclined to do | 


any forward business. The condition of prices has not changed 
from previous weeks, Generally, a pretty firm tone can be 
notic: Spring is expected to bring more life. Until now, how- 
ever, nothing has happened to justify this opinion. From the 
Austro-Hungarian coal market a steady and regular demand is 
reported to be coming in. The short spell of cold weather has 
caused an increase in the consumption of house fuel. Sales in 
engine coal continue moderate, but they have at least not shown a 
decrease lately, 


No Change in Belgium. 

Though the business in iron and steel is far from satisfac- 
tory, orders coming in slowly and rates tending downwards in 
many departments, yet there was a fair activity at all the principal 
establishments last week. No change in prices has taken place ; 
the general condition, however, is weak rather than otherwise. 
Until now no symptom of the improvement which spring was 
expected to bring for the iron trade can be noticed in any depart- 
ment, and the last two weeks have been remarkable for their 
quietness. Coal was in good request, and stiff quotations, all 
through last week, were reported ; prospects are considered fairly 
good in the engine coal business. Wane fuel, though in steady 
call, has shown a slightly weakening tone in a few instances, and 
the next few weeks will probably bring a falling off in demand, as 
stocks are rather heavy. 


AMERICAN NOTES. 
(From our own Correspondent.) 
New York, February 9th. 

THE large accumulation of pig iron at Southern furnaces has 
resulted within a few days in a number of large sales at very low 
shat, the largest sale being made by the Sloss-Sheffield Steel and 

ron rey ong d of 25,000 tons of foundry iron. This company has 
over 100,000 tons stacked in its yards, The fact that makers are 
obliged to force the market accounts for the low prices and the 
hesitancy of large buyers to go much beyond the immediate neces- 
sities. The contract has just been placed for the construction of a 
lake passenger vessel, 470ft. over all, and contracts for the steel 
plates will be let in afew days. The Cambria Steel Company has 
secured a contract to furnish 8500 tons of steel plates and shapes 
for two freight boats for the Shenango Company. A New York 
railroad has placed several small orders for steel rails, amounting 
to 23,000 tons. The New Haven system of New England has just 
ordered 66,000 tons of rails for its various roads and twelve pas- 
senger coaches. (Quite a number of steel plants have within a few 
days increased their output either in whole or in some depart- 
ments. The Gary plant of the Illinois Steel Company will resume 
operations on the 15th instant. Blast furnace capacity in Western 
Pennsylvania and in Ohio has considerably increased. Further 
expansions of capacity have been contemplated, which fact proves 
that there has been a good deal of quiet contracting done outside 
of what has reached the public prints. The undercurrent is 
stronger, and yet there is an evident hesitancy to launch into con- 
tracts covering long periods of delivery. In the lighter forms of 
iron and steel, such as sheets, bars, merchant steel, and the like, 
about the same volume of business is reported. 

The tin-plate demand is expanding, and contracts placed within 
two or three days will run far into the summer for delivery. The 
foundry interests, instead of ordering three to six months’ supplies, 
are keeping close to smali necessities calling for lots ranging from 
1000 to 5000 tons. The copper market continues weak, and total 
exports for the month show up well, amounting to 24,127 tons. 
Domestic buyers are very slow. To-day’s quotation for electrolytic, 
12} cents delivered in thirty days. The rumour that the United 
States Steel Corporation is working with London interests to force 
up tin prices, if true, has had no effect. Independent buyers are 
able to purchase on favourable terms. Total amount of tin afloat 
at this date 2583 tons, and total arrivals so far this month 3935 
tons, 








Wuar is believed to be the largest concrete mining 
shaft ever constructed anywhere has been completed at Hibbing, 
Minnesota. It was sunk for the Tod-Stambaugh Company at its 
Morton iron mine in the Mesabi range. The walls are 4ft. thick, 
and the inside dimension is 21ft., making a total width of 29ft. 
The shaft is 185ft. deep, and exceptional difficulties were encoun- 
tered in its construction. Work was begun over a year and a-half 
ago, and it took nearly three months to sink the last 








BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
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STEAM GENERATORS. 


13,971. June 9th, 1910.—IMpROVEMENTS IN SAFETY VALVES, 
David Cockburn and Donald MacNicoll, both of Cockburns, 
Limited, Cardonald, near Glasgow. 

The valve casing is formed with an inlet branch A and an outlet 
branch B, On the spindie C there is the main valve D and a 
piston E working within a cylinder F. This spindle is spring 
loaded, and can, if desired, be operated by hand from the lever G. 
A passage H leads from the inlet side of the valve to a cylinder J. 
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In this cylinder there is a spring loaded spindle carrying a loosely 
fitting piston K and a valve L. A passage M joins the cylinders F 
and J. When the pressure is normal or below it steam leaks past 
the pistons E and K, filling the cylinders F and J. The piston E 
is thus balanced so that the valve D is held on its seat by the 
steam pressure. When excessive pressure occurs the piston K and 
the valve L move up, thus allowing the steam in the cylinders F 
and J toescape. The piston E is thus unbalanced, and as its area 
is greater than that of the valve D, the latter is opened so as to 
allow the steam to escape past it and out to the atmosphere by way 
of the branch B.—January 25th, 1911. 


INTERNAL COMBUSTION ENGINES. 


9064. April 14th, 1910.—IMpROVEMENTs IN ‘T'Wo-cYCLE INTERNAL 
CoMBUSTION ENGINES, Sydney Charles Newsun, 32, East- 
bourne-road, South Tottenham, Middlesex. 

This engine is of the type in which the charge is compressed in 
the crank chamber. A is the inlet and B the exhaust port. The 
latter is controlled by a piston C working in the cylinder D, one 
end of which is open to the crank chamber, and the other end of 
which is open to a passage E in which an exhausting fan F works, 
G is a non-return valve giving air admission to the crank chamber. 
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The main and secondary cranks are so related that the piston C 
uncovers the exhaust port before the main piston, and so that the 
main piston does not open the inlet port until after the piston C 
has closed the exhaust port. Thus as soon as the main piston 
uncovers the exhaust port, the fan F sucks the products of com- 
bustion out of the main cylinder. As the exhaust port B is closed by 
the piston C before the inlet port A is opened by the main piston, 
no part of the fresh charge is wasted in scavenging the working 
cylinder,.—January 25th, 1911. 


TELEGRAPHS AND’ TELEPHONES. 


1598. January 21st, 1911.—IMPROVEMENTS IN TELEPHONE RE- 
CEIVERS, Siemens Brothers and Co., Limited, of Caxton 
House, Westminster, S.W., London, and Christian Rasmus 
Riber, of Coleraine-road, Westcombe Park, Blackheath, Kent. 

The present invention refers to telephone recvivers which are 
fitted with dished or buckled diaphragms. Hitherto a diaphragm 
previously shaped to the required amount has been employed or 
the dishing has been brought about by buckling a flat plate by 
means of an annular rubber ring placed around its edge and suffi- 
ciently taut to cause dishing to the desired extent. In the pre- 
sent invention a flat metal plate of either circular or oblong form 
is used for the diaphragm, the dishing being effected as shown in 
the drawing by clamping the plate between the receiver body 
and the cap or other clamping device, both the edges A and B of 
which, however, are curved or coned as shown, instead of being 
fiat. When the parts are clamped together the strain put upon 
the diaphragm C causes it to buckle outwards or in a direction 
away from the magnets E as shown in full lines. When the 


magnets are active and adjusted to the correct distance or position 
therefrom, the attractive force will tend to pull the diaphragm 
back to the position F, shown by dotted lines, which is approxi- 
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mately a flat plane. The degree to which the dishing of the 
diaphragm is carried is regulated by the thickness of the metal 
and the strength of the magnets.—Janwary 25th, 1911. 


DYNAMOS AND MOTORS. 


4262, February 21st, 1910.—IMPROVEMENTS IN OR RELATING TO 
Dynamo ELEcTRIC MACHINES FOR VOLTAGE TRANSFORMA- 
TION, Siemens Brothers, Dynamo Works, Limited, of Caxton 
House, Tothill-street, Westminster, and William Parker, of 
The Hut, Weeping Cross, Stafford. 

This invention relates to dynamos for voltage transformation 
which are provided with split or divided poles and extra sets of 
brushes placed on the commutator in position which are inter- 
mediate to the positions of the main or usual sets of brushes. 
Dynamos according to this invention differ from the known 
machines in that motoring poles alternate with generating poles 
around the armature circumference. The main brushes of the one 
polarity short circuit armature conductors situated between motor- 
ing and generating poles, as also do the main brushes of the other 
polarity. The intermediate brushes as in the known machines 
short circuit armature conductors situated between motoring and 
generating poles. With this new alternating arrangement of the 
poles it is clear that a drum winding may be employed, and this is 
a particular feature of the invention, In a four pole dynamo- 
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machine with two divided poles —with an ordinary Jap drum arma- 
ture winding, only one set of intermediate brushes is made use 
of which short circuits armature coils between main brush sets in 
one half of the armature winding. No intermediate brushes are 
employed to short circuit armature coils in the other half winding. 
Similarly in an eight pole dynamo with an ordinary lap winding 
two cross connected positive main brush sets and two cross con- 
nected negative main brush sets are employed, but only two cross 
connected intermediate brush sets in symmetrical positions, that is 
to say, opposite one another. In all cases one half of the arma- 
ture winding—or less than one-half, according to how many of 
the main poles are divided or split—is untapped by the interme- 
diate brushes, whereas in the known dynamos both halves of the 
armature winding are tapped by the intermediate brushes. In 
the engraving the motoring poles are denoted by M and the gene- 
rating poles by G.—Janvary 28th, 1911, 


5652. March 7th, 1910.—IMPROVEMENTS RELATING TO CONSTANT 
CcuRRENT Dynamos, Arthur Hill, of Thurleigh House, War- 
minster, Wiltshire, and Spier and Martin, Limited, cf 101, 
New Church-road, Camberwell, 8.E. 

This invention relates to dynamo electric machines designed to 
give approximately constant current over a large range of speed, 
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and of the type in which auxiliary brushes are used. By way of 
example a two-pole dynamo is shown having a ring armature driven 
in the direction indicated by the arrow, and field magnets B having 
pole pieces B', The main or ordinary brushes are indicated at C 
and C!, and are set in the ordinary or neutral position. The main 
brush C is connected through an external resistance E to an 
auxiliary brush D, which is in advance of the main brush by 
about 90 deg., and the main brush C! is similarly connected 
through an external resistance E to a second auxiliary brush D!. 
The field magnets B are excited by shunt coils F connected across 
the main brushes C, Cl. As C is the negative and C! the positive 
brush, the current in the resistance connecting the main brush 
C! with the auxiliary brush D! will, when the machine is running 
on open circuit, flow from C! to D! and, in the resistance con- 
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necting the other pair of brushes, will flow from D to C. The 
effect of these currents, which of course also flow in the armature 
coils between D! and C!, and C and D, is to strengthen the main 
field. As the load increases an armature reaction is set up which 
displaces the axis of the field forward, and by so doing reduces 
the current in the resistances E, and consequently the magnetic 
tield is also reduced. When the axis of the magnetic field is dis- 
placed by 45 deg., there will be no current at all between the 
main and auxiliary brushes, as they will then be at equal poten- 
tials. A further displacement of the magnetic field due to 
increasing load and speed will cause a current to flow again 
between the main and auxiliary brushes, but such current will 
now be in the reverse direction, and its effect will be to weaken 
the main field instead of to strengthen it. Thus the output of 
the dynamo becomes self-regulating.—Janwary 25th, 1911. 


14,862. June 20th, 1910 —IMPROVEMENTS IN THE COOLING OF 
DyNaAMO ELxgcTRIC MACHINES, the Allgemeine Elektricitits 
Gesellschaft, of Friedrich Karl-Ufer 2-4, Berlin, N.W. 

As indicated by the arrows in the upper ergraving, the cooling 
air flows from the inlet chambers X provided in the cast casing P 
into the inlet air slots B through the axial channels (, through the 
outlet slots D, the outlet chambers R separated from the inlet 
chambers X by the ribs L into the open air. With each of the 
inlet chambers X a number of inlet channels H are connected, the 
number of these channels being limited by the correspondingly 
formed distance pieces F ; these channels are closed at the ends 
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next to the rotor against the air space between the stator and | 


rotor by closing pieces G, likewise used as distance pieces, so that 
from this air space no air can reach the inlet channels and give 
rise to disturbances in the air current. These ends thus closed 


communicate with an axial channel C formed through the stator | 


iron, so that air flowing through this channel C serves only for 
cooling the particular section of stator iron through which it passes. 
After owing through one of the axial channels, the air reaches 


the outlet channel K lying in the outlet slots D separated from one | 


another by specially constructed distance pieces 8; these outlet 
slots ali communicate with the outlet chamber R. The inlet and 
outlet channels cross each other in different planes, so the inlet 
channel H forms a definite angle with the outlet channel K.— 
January 25th, 1911. 


ORDNANCE AND ARMOUR. 
19,991. May 5th, 1910.—IMPROVEMENTS IN CONNECTION WITH 


ORDNANCE, William Beardmore and Co., Limited, Parkhead 
Forge, Glasgow, and Axel Bremberg, of the same address. 


This specification deals with a device to provide adjustment for | 


the wear of worms and worm gearing in ordnance. It is shown 
applied to the traversing gear. The worm A is mounted loosely on 
a shaft B and gears with the worm wheel C. The nave of the worm 
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loading gauge. The sole bars A are connected as usual by head 
stocks B and transomes C. DD are false sole bars extending 
between the headstocks and the transomes. These carry the axle- 
box guides and, by means of brackets E, the axle-box bearing 
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springs. 
the transomes and rests upon springs G, G. 
usual, carried on a spring plank, which plank is suspended from 
the transomes by means of the swing links H.—/unuary 25th, 1911. 


The improvements described in this specification are concerned 





shaft A carried close to one of the sole bars. This shaft is rotated 


N°15,300 








by means of the hand wheel B and the worm and worm wheel 
shown. 


which is adapted to engage in the holes in the collar C, extends 
| upwards above the collar being guided in brackets HK, F. The end 
of this bolt is formed with a head arranged to engage beneath the 
sliding side doorG. The bolt D cannot thus be withdrawn, and 


has first been opened.—/anuary 25th, 1911. 


AERONAUTICS. 
1545. 


AND THE LIKE, James 
Maxim, Limited, Barrow-in-Furness. 
In ordinary airships and balloons the weight of the car is 
| supported from a framework or netting completely enclosing the 
gas envelope. The upward pressure of the atmosphere acts on the 


its pressure is equa! to that of the atmosphere at the lowest part 
of the envelope. In the present case it is proposed to support 











is extended and carries a pinion D, which is driven from the shaft | 


E by way of the bevel gears F and pinion G. 


The shaft B is | 


formed with excentric journals H at each end, these journals | 
engaging in suitable bearings depending from the bracket J. | 


The left-hand excentric journal is provided over part of its 
periphery with teeth K, and with these a worm shaft L engages. 
By rotating this shaft it will be seen the worm A is advanced 
towards the worm wheel in practically a straight line.—Junuary 
25th, 1911. 


TRAMWAYS ANO RAILWAYS. 


7706. 

" ory Bocies ror RaILway ROLLING Stock, Edgar William 
Timmis, Millbank House, 2, Wood-street, Westminster Abbey, 
S.W. 


To prevent swaying, the breadth of the bogie is to be increased 
until it is almost equal to the breadth of the carriage body. In 
ordinary circumstances, the width of the bogie is limited by the 
position of the journals, but with the present invention the width 
ts not so limited, and is settled entirely with reference to the 


March 30th, 1910.—IMPROVEMENTS IN THE CONSTRUCTION | 


| the car from a rigid framework attached to the bottom portions 
| and sides of the envelope. The upward pressure is thus trans- 
| mitted to the framework, and not to the contained gas. The 
| pressure of the gas in the envelope will then be equal to the 
| atmospheric — at the highest point at which the envelope is 
attached to the framework. Hence, for the same weight of gas an 
increased lifting power is obtained with a less pressure of gas, 
| Again, leakage is reduced by this method of supporting the 
| weight. Further, a light netting may be placed over the upper 
parts of the envelope, and by attaching the weight to this the 
balloon may be caused to ascend or descend by shifting the weight 
from the framework on to the netting, and tod d when the 
reverse occurs.—January 28th, 1911. 











The bolster F, carrying the centre pivot, swings between 
These springs are, as 


15,300. June 25th, 1910.—IMPROVEMENTS IN RAILWAY WAGONS 
AND LIKE VEHICLES, Alexander Spencer, 77-79, Cannon-street, 
| E.C. 


with the mechanism for operating the doors of railway wagons of 
the hopper type, having one door at the side and another at the 
bottom. The bottom door is operated through links from the 


‘The boss of the hand wheel carries a collar C drilled as | 
shown with a number of holes. A locking bolt D, the lower end of | heads resting on brackets as shown. 


consequently the bottom door cannot be opened until the side door 


January 20th, 1910.—I MPROVEMENTs IN AIRSHIPS, BALLOONS | 
McKechnie, of Vickers, Sons and | 


underside of the envelope and compresses the gas therein, so that | 





SELECTED AMERICAN PATENTS. 


(From the United States Patent-office Official Gazette.) 





980,662. EXPANDING CHAIN WHEEL, W. 1. 
N.Y. —Filed March 23rd, 1910, 


According to this invention the teeth of the sprocket wheel are 


Mou laugue, Belmon t, 





carried on levers and are supported by screwed bolts, which are 

adjustable as shown, There are six claims. 

980,696. STAY Bout, Bk. OD. Stafford, Pittshury, Va., assiqguor to 
Flannery Bolt Company, Pittshurg, Pa—Kded November 8th, 

This invention consists in making stay bolts with spherical 
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and providing the heads inside 

| the fire-box crown with removable protecting caps. There are ten 

| claims. 

| 980,744. Bet Puttey, M. 7. Bentley, York, Pa. 
26th, 1909. 

This is a curious patent. 


980,744 J 


Filed August 


The pulley is made with openings in 


| 


—_. 





the rim which are provided with fixed aprons intended to create an 
indraught therein, so augmenting the pressure of the air on the 
There are ten claims. 


| 
| 
| 
| 
| 
| 
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| belt and increasing its grip. 
| 980,760. 
20th, 


Excentric, Rk. M. Clark, Webb City, Mo.—Kiled March 
1909, 





This is a patent for an adjustable excentric, the construction of 
which is clearly shown in the drawing. 








Ten thousand tons of rails, together with 1000 tons of 
fastenings and a large quantity of switching material, have been 
shipped from Sydney, Nova Scotia, for the Canadian Northern f 
Pacific Railway Company for its line from Port Mann as far east as 
Popkum. The rails are of the 80 lb. variety, being the heaviest 
used for trans-continental traffic. 
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——————— 
joints, or the formation, by shrinkage of the dam, of | and at the down-stream toe we have :— 
THE PROBLEM OF THE HIGH MASONRY | cracks having a similar effect in isolating portions of the = 17.85 tons per square foot 
DAM. high part of the dam is a matter of great importance, P. gene a 11 (nearly) 
3) REGINALD RYVES, Assoc, M, Inst. C.E., F.R. Met. Soc, since, under some circumstances of construction and ¥ aaa? ¢=18 abenare _ z 
_ No. J conditions of climate, such cracks are very likely to occur P- = m9 weneel 
se There remains the consideration that it is an almost 


In spite of there having been a considerable amount of 
discussion lately on the subject of masonry dams, atten- 
tion has not been seriously paid to the difficult problem 
of designing a really high masonry dam of such length 
that it must be regarded as resisting the water load by 
its weight alone, in any part, according to the theory on 
which the design of masonry dams is based, without 
deriving any help from the ends either by beam action 
or by arch action. 

The limit of height, as regards discussion of the 
theory, has in almost all cases been tacitly assumed to 
be about 150ft., and the complete change in the nature 
of the problem that takes place when we depart from the 
elementary triangle has been persistently ignored by 
most writers on the subject. As for precedent, the limit 
as regards dams actually built is just about 150ft. clear 
of the rock or ground, while even in the few cases of 
dams of this, or nearly this, height the length of the part 
which is 150ft. high, or not much less, is in no case so 
long that we may say that the deep part of the dam 
stands against the water load as if it were a length 
isolated from the ends. In most cases it is obvious that 
if the resistance to overturning provided by the moment 
of its weight were greatly weakened, end support would 
come into play; and in many cases the thickness of the 
dam in proportion to its length is sufficient to allow of 
the existence of a concealed arch strong enough to take 
with moderate stresses the whole water load. Some dams 
are mere plugs in gorges, and it is a matter of the utmost 
importance that the plug shall not, as regards its 
extreme height, be taken as a precedent for a real gravity 
dam. 

A large number of the higher masonry dams are curved 
in plan with radii small enough to make the arch action 
an important consideration as regards the normal] strength 
of the dam, and much more important as regards its 
ultimate strength. 

We may leave out of consideration dams which are 
definitely designed as horizontal arches, such as the Bear 
Valley dam and the Shoshone dam, and consider only 
those which are primarily designed as gravity dams. 

The following may be noted :— 











Name Height. Radius. Remarks, 
Feet. Feet. 

Cheeseman 224 to 100 This dam is in a gorge 30ft. 
water wide at the base and only 
level about 130ft. wide at 100ft. 

above the base. The deep 
part is a mere plug. 

Furens ... 183 828 In a narrow gorge. 

Chatrain.., 170 1300 Has a water cushion. 

Villar - 170 440 

San Mateo l7v 632 In agorge ; only about 100ft. 

length of the dam is of the 
maximum height,and about 
200ft. of a height a little 
less than the maximum. 

Gileppe ... 0... 154 164 Base length only 269ft. 

Alicante . 148, about 351 In a gorge only 30ft. wide at 

the bottom. 

Hijar ‘ 141 210 

Cher . 147 (water, 656 
depth) 


Amongst straight dams we may note :— 

The Cataract Dam (Australia), 154ft. high, but only 
about 110ft., it seems, is above the river bed. 

The Ashokan Dam, to be 200ft. from foundations, but 
only about 130ft. from river bed to water level. 

The Bhatgarh Dam, 130ft. high, but only about 100ft. 
of its length is more than 125ft. high. 

The Hamiz Dam, about 134ft. high, but the length at 
the base is only about 131ft. 

The Vyrnwy Dam, 136ft., but the height of the im- 
pounded water above the tail water is only 91ft. 

The Periyar Dam, 155ft. from foundation to crest, 
about 144ft. to the level of the waste weir. Only about 
420ft. of its length is over 130ft., and not more than 600ft. 
of its length over 100ft. high. 

The New Croton Dam has a height of about 150ft. 
from the made surface of the ground. It is only 90ft. 
high, at a distance of 440/t. one way and 220ft. the other 
way, the length of the part of the dam which stands 90ft. 
to 151ft. above the ground being, therefore, only 660ft., 
and the length of the really deep part muchless. It may 
be noted, however, that the average height of the 660ft. 
length is considerably more than the mean of 150ft. and 
90ft. The ordinary maximum water level is about 138ft. 
above ground. Clearly the highest part has a good deal 
of support from the lower parts. 


THE PROBLEM. 


It would be apart from the purpose of this short note 
to discuss what stresses may be allowed in the part of 
the dam that is in solid soil, gravel, or rock. It will be 
assumed that if the maximum stresses in both dam and 
rock are safe at, say, 15ft. depth in gravel or 5ft. depth in 
rock, then they are both of them safe at any greater 
depth, provided that the down-stream face of the dam 
beyond that depth is continued as a straight line, or 
nearly so, and at an angle of not very much more or less 
than 45 deg. It will also be assumed that there is ample 
resistance to the dam sliding bodily. 

The question that has to be considered then is how we 
are to design a dam down to 5ft. or 15ft. depth in the 
ground, when the height of the dam above that level is 
much more than 150ft., and when this deep part of the 
dam is so long that its stability is that due to the moment 
of its weight alone ; or when a division by joints at right 
angles to its length has the same effect in depriving the 
deep part of support from neighbouring portions, and 
from the sides of the valley. The provision of such 





unless the joints are made. If the joints are construction 
joints only, and are effectively filled in before the water 
load comes on, that is one thing, but if they are 
permanent slip-joints or gap-joints that is another thing. 

We are considering, then, what is the state of affairs 
in a very high dam divided by gap-joints, or, if not so 
divided, of great length. Let us assume a height of 
200ft. above the 5ft. or 15ft. level, and 195ft. or 185ft. 
clear above the surface of the ground. The ordinary 
assumption or belief, namely, that such dams have been 
designed and built, is wrong. 

It will be found that if we design a dam of 200ft. 
height on the usual theory, and even adopting the most 
severe method of computing the stresses at the faces, we 
need not exceed what are usually regarded as safe 
stresses for well made concrete or masonry, with rich 
Portland cement mortar, though we shall very considerably 
exceed the stresses which have, up till very lately at any 
rate, been regarded as the highest that should be allowed 
in dams. But the cost of such masonry is very high, 
and it is usually sought to justify the use of other mortars 
for very large dams, particularly when the mortar gives us 
the important advantage of slow setting, so reducing the 
difficulty caused bya high initial temperature, facilitating 
bonding and lessening the probabilities of cracking. A 
stress not exceeding, say, 12 tons to the square foot is usually 
regarded as a suitable maximum for concrete or masonry 
made with a mortar of the kind referred to. By the theory 
the difficulty of providing for a stress of 12 tons per square 
foot, instead of a stress of 16 tons per square foot, is greater 
than is at first sight apparent, since one of the first expedi- 
ents, battering out, itself increases the maximum stress at 
and near the face. The issue has to a large extent been 
evaded, partly because the full force of this consideration 
has not been appreciated, partly because the building of a 
dam 150ft. clear above ground has been tacitly regarded as 
the maximum likely to be immediately contemplated by 
any one of us as an actual problem, and partly because it is 
generally believed that we do not, with increasing batters, 
get the maximum stresses given by the theory. Of the 
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three considerations the last is the only one that applies 
to the subject in hand. 

In the case of the New Croton dam, the maximum 
allowed stress below ground level was much greater than 
that above ground level, though the minimum depth at 
which the higher stresses might be allowed does not 
seem to have been laid down, probably because the 
increase would necessarily be sufficiently gradual. At this 
juncture the great stand-by of the earlier engineer fails 
us. We cannot keep our stresses within any predeter- 
mined minimum by the simple plan of increasing 
dimensions, even when cost allows, because the weight 
of the material itself begins to tell too severely for this. 

The application of Dr. Unwin’s method of calculating 
the maximum stress precludes, on the other hand, the 
successful reduction of the maximum stress by battering 
out. 

If we call the vertical component of the pressure as 
calculated by the old method “the old p,” we have by 
Bouvier’s theorem, maximum stress = p X sec.? a, and 
by Unwin’s theory, maximum stress = p X sec.? ¢; where 
a is the angle between the resultant and the vertical, and 
¢ the angle between the face and the vertical. 

At a depth of 200ft. we not only find that the calcula- 
tion by the last method gives us a very high stress at the 
down-stream toe, but also that the steeper batter at the 
up-stream toe is sufficient, and necessarily so, to make 
sec.? @ a factor of some importance at this end of the base 
line. If the designer makes his batters steeper he reduces 


lin the formula p = “” (2 — 38 r) and so increases p ; 
if he makes the batters flatter he increases ¢, sec. ¢, and, 
still more, sec.? ¢ in the formula, 

Maximum stress = p sec.? ¢. 

Fig. 1 is a typical design for a 200ft. dam of which 15ft. 
(not shown) is in firm rock, and on hard rock. This is 
about as good a compromise as we can get, the specific 
gravity of the marerials being 2}. 

At the up-stream toe we have :— 

Dp. = 1065 tons per square foot 
p sec? 6= 1066 ,, - ,, ” 


general opinion of engineers, and an opinion to which the 
author subscribes, that the theory of the maximum stress 
(Unwin’s) is modified by the fact that it does not apply 
right up to the down-stream face, particularly in high 
dams which have several batters on the down-stream 
face. Professor Unwin has himself drawn attention to 
this, and has said that the dam problem cannot be 
settled by pure mathematics. As some engineers express 
it, the forces “ take a short cut” to the base. This idea 
is very strongly supported by the consideration that in 
some dams actually built the strict application of the 
theory would show impossibly high stresses. See Fig. 2. 

Further strong evidence in its support is given by the 
experiments with models of plasticine and of rubber. 
(See Minutes of 
“ Proceedings, ” 
Institution of 
Civil Engineers, 
Vol. CLXXIL, 
p. 89 et seq.). 

It would seem 
that there is a 
special _ signifi- 
cance in the fact 
that the models 
of such different 
materials gave 
results pointing 
the same way. 

If the curve of 
pressures, reservoir full, is really something like the 
dotted line in Fig. 38, we may reasonably allow a 
higher maximum stress than we could if it were 
the straight line curve with a maximum at the face. 
Masonry inside other masonry is better able to stand a 
given stress than is masonry at an open face. On the 
other hand, we must not fail to see that by taking this 
view we no longer find a facing of ashlar of such value as 
it was under the old theory, and we have to allow for a 
stress not far short of the theoretical maximum, and that 
over a considerable length of the base. Let us be quite 
clear on this important point, namely, that having no means 
of estimating accurately either the amount or position of 
the maximum stress, we must, as regards amount, treat it 
as not far short of the theoretical maximum, and as regards 
position, we must provide for it over a considerable 
length, say quite a third of the base. In the future it 
will probably be 
regarded as more 
important to put 
specially strong 
material in the 
lower part of a high 
dam, and less im- 
portant to put it 








Fig. 2 








near the down- 'Z D 
stream face; but (~~, paula elas ee? 
built masonry, Fig. 3 


rather than con- 
crete or cyclopean masonry, will probably be preferred 
for quite the outer skin because it is easy to repair, allows 
of later additions, such as a temperature skin, and is 
generally more amenable to treatment of any kind than 
is a smooth concrete face. 

Since definite values must be assigned to the various 
stresses in order that we may design dams and compare 
the designs, the following is proposed as a practical com- 
promise. Having calculated the old p by the equation 
2W 
a5 ( — 


3 u 
i) 
we may then calculate the stresses with a normal, or 
high, factor of safety on Bouvier’s theorem : 

p max. = (old p) X sec. a, 
at the same time specifying that the factor of safety must 
not be less than some given figure when 

p max. = (old p) X sec. *¢. 


In the case already cited this gives, assuming the 
masonry to have a 
crushing strength 
of 120 tons per 











square foot :— 

By Bouvier’s 
theory, factor of 
safety 

12 
= ” =11, nearly. 

>| By Unwin’s 
theory, factor of 
a safety 
‘ = 120 Lan nearly. 
18 : 

It may be sug- 

gested that for 
Fig. 4 mortars other than 


rich Portland ce- 
ment mortars we might adopt these factors of safety or 
such limits as— 


By Bouvier, 11 tons per square foot. 
By Unwin, 17 tons per square foot. 


It will probably be generally agreed that considering 
how very much greater is the range of stress near the 
down-stream toe than it is near the up-stream toe, and 
especially at depths where the latter is always under 
considerable compression, we may adopt considerably 
higher maximum allowable stresses near the up-stream 





toe than we do near the down-stream toe: Engineers 
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have been slow to do this, but they will probably do it 
in future in designing very high dams. It is not merely 
a matter of the range of stresses, but it is a fact that the 
factor of safety which we regard as a reasonable safeguard 
against the loss of life and property which would follow 
the failure of the dam with reservoir full, becomes almost 
absurd in the case of the up-stream face of a dam which 
we may, in some cases, be almost certain will never be 
quite empty, in other cases will very soon have 30ft. or so 
of permanent silt, and in the few remaining cases could be 
carefully inspected before refilling the reservoir, so as 
to make quite sure that no crushing of joints had left the 
way open for water to enter the dam. 








A CHART FOR THE CALCULATION OF 
ENGINEERING FORMULZ. 
By M. E. J. GHEURY, Lecturer at the Woolwich Polytechnic. 


WHEN it is frequently required to find the value of a 
quantity dependent on the value of another variable 
quantity, it is known that the plotting once for all of the 
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graph representing the variation of the two correlated 


variable quantities, to a suitable scale, gives the means | 


of obtaining readily the value needed, with the required 
accuracy, without any further calculation. The use of a 


graph in this connection has two advantages:—(1) a | 
saving of time once the graph is drawn; (2) a complete | 
immunity from error, if very moderate care be taken in | 


using the graph. It is open to the objection that a large 
amount of labour has sometimes to be expended on the 
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drawing of the graph itself, which is, as a rule, a curved 
line which has to be very carefully drawn by means of a 
French curve through many points plotted one by one 
from calculated data. This objection, however, disappears 


rapidly drawn by means of ordinary drawing instruments, 


even of one point only when it passes through the origin. 


the labour of compiling such a table, if it be sufficiently 
ample to be used without calculation at all, is vastly 
greater than that necessitated by the construction of the 
graph it is intended to replace, even if the latter be of 
specially awkward construction. 


in the calculations of the co-ordinates of one of the points 
to plot in order to obtain the graph is at once detected by 
the peculiar position of the corresponding point 

When the formula to use for calculation involves more 
than two variables, the advantages inherent to the use of 
a graphical method of calcu- 
lation are the more marked 
that the disadvantages of the 
other methods assert them- 
selves more emphatically: 
longer calculations, increased 
risk of mistakes, and greater 
bulk and unwieldiness of 
tables; the latter, indeed, 
beyond three variables, be- 
come absolutely impractical. 
The chief objection to the 
use of a graphical method, 
namely, the labour required 
by its construction, when 
applied to the use of sets of 
graphs—or “ charts,” as they 
are generally termed—for 
three or more variables is, 
however, of much greater 
weight, for if the chart be con- 
structed without a careful 
consideration of the formula 
it is to represent graphically, 
the labour may be quite out 
of proportion to the work of 
repeated casual computation. 


It is, however, a peculiarity 
of relations involving three 
and more variables that the 
graphs representing them 
may often take the form of 
straight lines without depart- 
ing from the use of the ordi- 
nary type of uniform scales, 
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when the graph is a simple geometrical line, that can be | 


small, the use of the chart being then such a considerable 
saving of time that such cases are of special interest to 


| designers. The object of these notes is the explanation 


| 


that is, a circle or a straight line, and specially the latter, | 
which only requires the determination of two points, or | 


It is true that a table of conversion may be used, but | 


of the general principle and method of construction of a 
chart of this nature, from which it will be easy to devise 
the course to be taken in other cases. i 
The chief desiderata to keep in view in the construction 
of any chart are :—(1) That the chart can be easily con. 


structed; that is, it is composed of geometrical lines 


Moreover, such a table, | ‘ : ; 
unless very carefully checked, may contain errors which | involve so much labour as to defeat its own purpose, 
may have very serious consequences, while any error | , l ; 

requirement be not satisfied, and closing and opening 





which can be drawn with simple instruments, such ag 
circles or straight lines, preferably the latter; (2) that the 
scales along which the values of the various quantities are 
taken are uniform ; thatis, “even ” scales, all the divisions of 
which are of equal length and value. Ifthe former con. 
dition be not observed the construction of the chart may 
which is a saving of time and labour. If the second 
scales are used, similar to those on the face of an ordinary 
slide rule, one has to increase greatly the number of 
divisions on these scales in order to ensure accuracy 
instead of using the squares on the paper itself. This is 
unavoidable, because one cannot estimate accurately frac. 
tions of divisions on an uneven scale, the division spaces 
of which are not small, since the middle of a space does 
not correspond to half the division value, and so on for 
other fractions. 

The particular type of chart it is proposed to describe 
involves four variables, the relation which it represents 
being of the form 

y= 2(Z + 2). 
y, x, Z, and z being variables, each of which may be 
associated with constants by way of addition, subtrac. 
tion, multiplication, or division, so that it may be used 
without important modifications in connection with 
rather complex expressions, the general form of which is 
Ay+B_Dr+F . GZ+He+K 

Cc I L 
where A, B, C ...L are constants, some of which 
(B, E, K), may be zero, while others (A, C, D, F, G, H, 
L) may be unity, so that in the simplest case this 
reduces to the above form: y = x (Z + 2). 

This type of equation is frequently met with in engi. 
neering, physics, and other sciences. The brake horse. 
power of an engine, 

Pp 27r(R+ rN 
i“ 33,000 
the equivalent weight of steam at 212 deg. Fah. from 
feed water at 212 deg. Fah., used to compare boiler 
performances, 
w (H — h) 


WwW; =- 


WwW + a) — (w — b) t : 
} 


965.3 
the heat conducted through a material layer, 


H= kA; (T- H: 
p 
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if they be judiciously constructed. A curved graph repre- 
senting a two variables relation, on the other hand, can 
| only be coaxed into taking a straight line course by the use 
of opening or closing scales, tedious to construct and in- 
convenient to use unless the graduation is very minute. 
Moreover, as will be shown presently, in some particular 
cases charts for three or more variables involving curved 
graphs may be construeted with incredible rapidity, so 
that the labour of constructing the whole chart remains 





the power transmitted by a belt, 
vo (T — ft) 
33,000 ° 
the calorific value of a fuel, 
(W + w) (T — ty 
Wi 
where w (the water equivalent of the calorimeter) and 


P= 


~ 


H= 
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W, (the weight of fuel sample) are constants; the cor- 
rection f! of a thermometer for the column of mercury 
(n scale divisions) which, not being immersed in the sub- 
stance tested, is at a different temperature ¢ than the 
temperature T of the rest, 
t= Na(T— 4), 
are all given by formule of the same type; the examples 
stated are too familiar to need further explanation ; they 
could be easily multiplied. 

All these can be represented by a chart giving all the 
values on plain ever scales, and constructed in an 
extremely short time, despite the fact that it is partly 
composed of curves of a complex nature. The construc- 
tion of the chart may best be explained in connection 
with an actual example, which will help also to throw 
light on the way in which various little difficulties are 
overcome, as well as on the general principles and con- 
siderations to keep in view in the designing of any chart. 

Take, for instance, the first expression given above 

2r(KR + 7)N | 


] 1 pe see 
33,000 (Ww + a) — (w b (1) 


P — 
where 

P is the brake horse-power, 

R is the radius of fly-wheel, in feet, 

r is the radius of the rope, in feet, 

N is the number of revolutions per minute, 

W! is the hanging weight, in lb., 

a is the weight of the lower portions of the rope and 
of the fittings, in ]b., 

w: is the tension indicated by the spring balance, 
in Ib., 

} is the weight of the upper portion of the rope and of 
the fittings, in Ib. 

It may be written 


P = .000 1904 (R + r) N W! + a) — (w! — d)- 
) 


kh, r, a and 6 are constants, so that it is of the form 


P=CxN(W-w»w). (2) 
where C = .000 1904 (R + r) (3) 

W+aewWwW.... (4) 

ee ee (5) 
If, moreover, we write C N = N’, we have 

Poe — Bs ens a (6) 
The four variables are P, N', W, and w 
Let 

W-w=X (7) 
then 

P = N'X., (8) 


In this way we split the given expression in two others 
having only three variables; one of these, being com- 
mon to both, may be called the “linking” variable, or 
the “auxiliary” variable; its actual value .is never 
required. 

Consider the equation (8); it contains three variables ; 
if one of them be given a constant value the expression 
can be plotted in the usual way, a graph being obtained 
which represents the correlated variations of the two 
other variables. This graph may be called an “‘isoplethe ” 
(from isos, equal, and dynos, quantity), or, more simply, 
an “isograph,” since it does consist of all the points 
for which one of the variables has the same value through- 
out. By altering this constant value to another, not 
very different, another isograph will be obtained, and by 
repeating the process, giving the same variable a suc- 
cession of constant values separated by equal differences 
or “steps,” a set of graphs, all having a generally similar 
appearance—and for this reason called sometimes a 
“family ” of curves or graphs—will be obtained. Owing 
to its appearance a chart consisting of such a set of 
graphs may aptly be termed a “ web,” to distinguish it 
from an alignment chart. The name “web” will there- 
fore be used henceforth to denominate a set of graphs 
having some common feature, and obtained through 
altering by equal steps one of three correlated variables, 
and plotting the two others. The spacing of the isographs 
or “elements” of the web constitutes the scale of the 
quantity to which the constant consecutive values are 
given. 

The shape of the isographs will generally vary accord- 
ing to the particular variable selected as a constant; for 
instance, in the equation (8) if P be kept constant, the 
equation is of the form 2 y = a, and the isographs will 
be hyperbolas. If N! or X be kept constant, the equation 
is of the form y = a a, the isographs being straight lines 
through the origin. For this reason, the variable to 
which constant consecutive values are given will be 
called the “ characteristic variable” of the web; it will 
be designated by placing the symbol representing it 
within square brackets, so that [P] = N' X is the equa- 
tion of a web formed of parabolic isographs, each of 
— is obtained in giving a definite constant value 
to P, 

The selection of the characteristic variable is a matter 
of great importance, since it will decide the shape of the 
isographs, and therefore govern the amount of labour 
needed in constructing the web. In this case, either 
P = [N'] X or P = N! [X] must evidently be taken, 
as both give a rectilinear web, each isograph necessitat- 
ing the position of one point only, the other point being 
the origin. Which of these two is adopted is not, how- 
ever, an indifferent matter, as will appear hereafter. 

A first consideration of the two expressions (7) and (8) 
shows that, since they have the variable X in common, 
their webs may have the scale of X in common; hence, 
X should not be taken as a characteristic variable, and 
P = [N"] X will be adopted. Now, either [W] — w= 
X or W — [w] = X give rectilinear webs, but here 
again the selection is not an indifferent matter; the 
former of the two must be given the preference, for W, 
the hanging weight (corrected), is generally varied by 
equal increments of several pounds at a time, while «, 
the reading of the spring balance, may be anything on 
the range for which the balance is designed, and may 
even involve fractions of a pound. If we select [W] — 
» = X, W takes a limited number of values only, there 





will be a limited number of isographs, and no point on 
the web will ever be fo to fall between these, so that 
no interpolation will be fieeded. 

Suppose that the dynamometer is designed for engines up 
to 100 brake horse-power, and speeds up to 500 revolutions 
per minute ; that the spring balance reads up to 200Ib., 
and that the hanging weight may go up to 600lb. by 
steps of 20]b. each. Let R +r = 4.2ft., a = 10]b., 
b = 5lb., it follows that P = 4.2 x .0001904 N (W — 
#) = .0008 N (W — w), so that N' = ‘0008 N; w may 
go up to 200 — 5 = 195lb., and W may be as high as 
600 + 10 = 6101b. In practice the reading on the 
spring balance is never reduced so low as to indicate no 
tension of the rope, so that the minimum reading will be, 
say, 15 lb., then, from equation (7) above, the maximum 
value of X is 610 — (15 — 5) = 600 ]b. 

W can only take 30 values, and the web [W] — w = 
X will have only 30 isographs (parallel straight lines), 
no interpolations being ever needed. The two webs are 
disposed side by side, so as to have the scale of X as a 
common edge, as shown in Fig. 1. In this figure all the 
numbers and indications within brackets do not appear 
on the finished web, being shown only to make clear the 
manner in which the web isdesigned. The right portion 
is the web P = [N!] X, the isographs being numbered 
with the corresponding values of N instead of N?, so as 
to be entered at once with the observed number of revo- 
lutions. The left-hand portion is the web [W] — w = 
X. The value numbers of the isographs are, however, not 
W, but W! = W — 10, from (4), so that the web can be 
entered at once with the actual weight hanging on the 
rope. Similarly, the scale of w is numbered with corre- 
sponding values of w! = w + 5, from (5). The scale of 
X does not appear at all; it was needed only for 
constructing and connecting the two webs, and once this 
task performed, it is done away with, one passing from 
one web to the other merely along the horizontal lines 
of the squared paper. The combined web gives at once 
any one of the variables knowing the three others. To 
use it to find the brake horse-power enter with w! and 
find the point A on the proper W' isograph; find B, on 
the same horizontal line as A, on the proper N? isograph, 
interpolating if necessary; the brake horse-power is 
obtained vertically underneath B. This method of using 
the web is shown by the arrow in the unused portion of 














Fig. 4 


the squared paper. In Fig. 1 the points A and B cor- 
respond to w! = 127, W! = 240, N = 258, giving P = 
26.4 brake horse-power. The isograph for N = 258 has 
to be imagined (interpolation), but if there be one drawn 
for every 5 revolutions, this can be done with fair 
accuracy. 

A combined web, however, suffers from the disadvantage 
of requiring twice as much space as a single web; hence, 
for a given size, some scales are reduced to half the 
length they would have if the whole space available was 
occupied by each web separately. The attempt to super- 
pose the two webs follows as a matter of course, and this 
is done in Fig. 2, the unnecessary (bracketed) indications 
being omitted to avoid confusion. This form of web is 
more compact and gives a greater accuracy owing to the 
larger scale permissible without increase of size. The 
left portion of Fig. 1 has merely been turned round the 
scale of X as a hinge. In both arrangements it is to be 
noticed that the connection between the two webs, 
whether side by side or juxtaposed, is effected by hori- 
zontal lines, this being readily done by means of the 
squared paper itself. This is common to all the webs in 
which a common scale is used for the auxiliary variable 
X. This second web is used in the same way as the 
first; the points A and B show the method of finding 
-P (81.7) for w! = 82, W' = 440, and N = 274. 

It will be found, however, that the use of N isographs 
leads to frequent interpolation, and it may be worth while 
to find out if there are no other arrangements which 
would be free from this drawback. Returning to equa- 
tion (8) we notice that X is only an auxiliary variable, 
the value of which is not wanted in any particular case, 
and therefore, although value numbers must be affixed 
to the isographs for the purpose of constructing the 
second portion of the web, as will be apparent later, these 
value numbers need not appear in the final web, which is 
therefore simpler. This arrangement has besides a very 
important advantage, namely, that once the web is con- 
structed by means of a certain number of isographs, as 
many more isographs as may be convenient, in order to 
reduce considerably the chance of interpolation, and to 
facilitate it when it is needed, may be drawn without any 
calculations whatever, since they do not require an 
value numbers. These isographs must only satisfy the 
geometrical condition of the particular case under con- 
sideration ; in this case they must all pass through the 
origin. The web may therefore leave the elements very 
close together without much more labour, which is advan- 
tageous, as a close meshed web will make interpolation 





less frequent and more accurate than a wide meshed one, 
and can be therefore used with greater speed and accuracy. 
It will be convenient to name such isographs “free 
isographs,” to distinguish them from those to which a 
value number must be affixed. The web P = [N'] X 
will therefore have special advantages. 

Constructing it in the usual way, we have the recti- 
linear web of Fig. 3, where the scale of N! is numbered 
so as to become a scale of N. The isographs are given 
temporarily their value number, in pencil, to be rubbed 
off after the completion of the graph. 

With this arrangement, however, there is no scale of X 
available as a link between the two portions of the com- 
pound web, and some other way of introducing a connec- 
tion must be sought. It is found that if along the scale 
of N we place the scale of w, and if we use the X iso- 
graphs already drawn, since from (7) w = W — X, when 
we keep W constant, while the value w increases regu- 
larly by equal steps, the value of X decreases regularly 
by equal steps of the same magnitude as those of w, so 
that if steps of 20 are used, each successive pair of equi- 
distant simultaneous values of w and of X is represented 
by the successive intersections of two systems of lines 
which are already drawn, namely, a system of horizontal 
parallel lines, given by the squared paper itself and the 
system of diverging lines formed by the web already 
drawn. These intersections exist already on the web at 
this stage, and need not be plotted, and a French curve, 
applied to them, enables one to draw, at once, a curved 
line which is the isograph of W corresponding to the 
constant value assigned to it. This line is merely formed 
of all the curved diagonals of successive trapeziums, such 
as a, c, b, d, already existing on the web. The other iso- 
graphs are obtained as readily ; for instance, the isograph 
for W = 370, for which w 370 — X,is obtained by 
giving w the values 10, 30, 50, &e., X taking 
the corresponding values 360, 340, 320, . ee 
for w = 190, for instance. X = 180, and the point a is 
obtained (Fig. 3), w = 210 gives X = 160, and from these 
the point 6 is obtained, and so on, the other points being 
so easily obtained that, once the curve started, the points 
can be readily picked without paying further attention 
to their representative values. If the free isographs 
are sufficiently numerous, and correspond to regularly 
increasing values of X, the curved isographs may be 
drawn freehand with sufficient accuracy for most pur- 
poses. For this type of isographs the name of “ guided 
isographs” may conveniently be adopted. The value 
numbers on the free isographs are then rubbed off, and 
the values of W and w are replaced by the corresponding 
values W! and w!, so as to leave a web with the observed 
quantities N, W', w! only, besides the variable P to obtain 
numerically; on the web of Fig. 8, the unnecessary indi- 
cations are not given, not to complicate it, since the prin- 
ciple of change of scale is the same as that shown on 
Fig. 1. The characteristic variable of the curvilinear 
web is W, since, as we have seen above, this does away 
with interpolation with a limited number of isographs (30 
in this case). 

The web arranged in this way can be drawn in a very 
short time, specially if the variables forming the factor 
(Z + 2) of the general expression are free from additive 
(or subtractive) constants which necessitate a sliding of 
their respective scales. To use it, enter the web with 
the value of w! and find horizontally, on the isograph 
corresponding to the value of W', a point Q; through 
this point imagine (if there be none already) a straight 
line issuing from the origin, and follow it till a point S is 
arrived at, on the horizontal through the value of N; 
vertically underneath S is found the value of P. The 
points Q and §, in Fig. 3, illustrate the numerical example 
w' = 150, W! = 400, N = 368, for which P = 78.0. 

With this arrangement, however, the passage from one 
constituent web to the other is effected along diverging 
rectilinear lines, and is not therefore as convenient as in 
the compound webs of Fig. 1 or Fig. 2. This is the case 
whenever the auxiliary variable is selected for the char- 
acteristic variable. 

A striking property of the curved isographs is, 
moreover, discovered as soon as their nature is in- 
vestigated mathematically. They are, of course, para- 
bolas, being obtained by the geometrical construction 
familiar to all engineers; it can be easily shown that 
they are all the same parabola, displaced in a certain 
way. Since w and N! are on uniform scales, the zeros of 
which coincide, w oc N'; suppose N'! = K w, then, 
replacing in (6) we have P= Kw (W — w)or P= K 


W\2 K W? 
(w — » W) = K (« _ zi — “eee that 


Sate W 
-«(P- K = = (#- 2 a an expression of the 
form — . x = y*, equation of a parabola passing 


through the origin, convex to the positive direction of 2. 
Now K is independent of W, hence all the parabolas will 
be exactly the same for various values of W. Moreover, 
the co-ordinates of the vertex of a parabola 
k(«—a)=(y — bfarex=a,y=b 

(see Fig. 4), so that in this case the co-ordinates of the 
vertex are 

{ _ ke 

- z ag 4 

ly = 
K 
equation as before, only the sign of the parameter being 
altered. It follows that the locus of the apex of the 


and therefore x = K y” or x = y’, exactly the same 


'Y | parabolic isographs is a parabola exactly similar to each 


of them, but concave to the positive direction of z, having 
its apex at the origin. 


hence x = .0016 y”. This is the equation of the parabola 





184 





Fes. 24, 1911 





THE ENGINEER 





shown dotted on Fig. 3, the locus of the apex of the para- 
bolic isographs. Making a light card template of this 
curve, reversing it so that it is convex to the right, as 
shown by the shading on Fig. 5, and marking on it the 
apex A, by displacing it so that A is always on the curve 
O A C—Fig. 5—while the edge of the template passes 
always through the origin O, as many isographs as may 

required may be drawn rapidly. This will enable a 
web of this kind to be constructed in a surprisingly short 
time, rendering it therefore specially useful in a drawing- 
office whenever any particular relation of this form is 








Fig. 5 


frequently used. The choice between the arrangements 
of Fig. 2 or Fig. 3 depends greatly on the nature of the 
case, the personal taste of the computer, and on his skill 
in using accurately webs connected by lines which are 
not parallel, as that of Fig. 3. 

Norr.—In Fig. 3 there are three scales along the 
vertical edge of the web, on the left side. To avoid con- 
fusion the numbers which belong to the scale of W', 
which goes right round the web, are put in small 
rectangles, so that only two scales, that of N and that of 
w', remain. 








INSTITUTION OF MECHANICAL ENGINEERS. 


THE annual general meeting of the Institution of 
Mechanical Engineers was held last Friday, when the 
the report of the Council for 1910, an abstract of which is 
given below, was read. 


The deeply lamented death of his Majesty King Edward the 
Seventh has deprived the Institution of its most illustrious 
honorary life member. An address was sent to his Majesty King 
George the Fifth upon his accession ; and it is very gratifying to 
report that his Majesty graciously consents to remain an honorary 
life member of the Institution. His Majesty the King has conferred 
honours on the following members of the Institution :—Sir William 
Mather has been appointed a member of the Privy Council, and 
Engineer Vice-Admiral Henry J. Oram, C.B., has been made a 
Knight Commander of the Order of the Bath. 

Early in the year a donation was received from Mr. Herbert A. 
Humphrey for engineering charities, to be expended at the dis- 
cretion of the Council. The Council trust this donation may prove 
the precursor of many others, and that in time an adequate 
benevolent fund may be established. 

Progress has been made with the plans for the extension of the 
Institution House. Four architects have been invited to submit 
competitive designs, which will shortly be submitted for adjudica- 
tion. The members will as soon as possible be fully informed of 
the proposals of the Council. 

The first award in connection with the Bryan Donkin Fund for 
assisting original research was announced in February (see *‘ Pro- 
ceedings,” 1910, page 380), as follows :—£10 to Mr. William 
Mason, associate member, for continuing his ‘‘ Research on Com- 
bined Stress”; and £10 to Professor C. A. M. Smith, associate 
member, for his ‘‘ Investigation to obtain Data Concerning the 
Laws of Elastic Failure of Ductile and Brittle Materials.” The 
second award, of the value of about £34, will be made in February, 
1913, in response to applications for grants in aid of original re- 
search in mechanical engineering. 

The seccnd award of the Water Arbitration Prize, the conditions 
of which were issued to members on Ist July, 1909, and were re- 
printed in the last annual report, has been made to Mr. William 
Rankine Eckart, associate member, for his paper on ‘‘ The Appli- 
cation of the Pitot Tube to the Testing of Impulse Water-wheeis,” 
which was read and discussed at the general meeting on 7th 
January, 1910. This prize, of the value of about £31, is offered 
biennially. 

The first award of the Starley Premium for the best original 
paper dealing with ‘“‘The Development of Road Locomotion,” 
published in the ‘“ Proceedings” of the Institution during the 
previous three years, has been made to Mr. Lucien Alphonse 
Legros, member, for his paper on ‘The Development of Road 
locomotion in Recent Years,” which was read and discussed at the 
general meeting on 18th November, 1910. The second award, of 
a value of about £45, will be made in February, 1914. 

The work of the Alloys Research Committee has been continued 
at the National Physical Laboratory, ard it is expected that the 
tenth report will be presented for discussion during the current 
session. This report will deal with the binary system of alloys of 
aluminium-zine, together with some preliminary results obtained 
in a ternary system of aluminium-zine-copper, the quantity of 
copper being limited in amount. The Committee, under the 
chairmanship of Sir William H. White, K.C.B., report with regret 
the decease of Mr. J. D. Bonner who, although not a member of 
the Institution, served for five years as a member of the 
Committee. 

The work of the Gas Engine Research Committee, under the 
chairmanship of Sir Alexander B, W. Kennedy, has been continued 
at the University of Birmingham, and Professor F. W. Burstall is 
preparing a report dealing with a new series of tests on the experi- 
mental engine at the University, varying only the ratio of air to 
gas; dealing also with the composition of the charge during 
expansion. This report will be presented to the members for 
discussion at an early meeting. 

During the year Professor H. C. H. Carpenter concluded his 
research, referred to in the annual report for 1907, upon ‘‘The 
Production of Castings to withstand High Pressures ” ; and a paper 
thereon by Professor Carpenter and Mr. C. A. Edwards was 
presented for discussion at the December meeting. 

Of the remaining researches in the hands of special committees, 
that on the value of the steam jacket is in abeyance at present, 
while that on the friction of various gears is awaiting the publica- 
tion of the results of some experiments in the United States. 

It has been decided not to undertake experiments on ‘‘ Heat 
Transmission ” at present. 

Other subjects suggested by members for research have had 
attention. It is hoped that the results of an investigation dealing 





with “The Action of Steam Passing through Nozzles and Steam 
Turbines,” also a paper upon “‘ Refrigeration,” will be ready for 
discussion in 1911; and the questi of investigating ‘‘The Con- 
traction of Crucible Cast Steel in Hardening” is under considera- 
tion. 

The Council have had under consideration the proposals of the 
Marine Department of the Board of Trade as to alterations in the 
qualifications for engineers in the Mercantile Marine; and have 
communicated to the Board their general concurrence with the 
views expressed thereon by the Institution of Naval Architects, 
and by the Institute of Marine Engineers. 

At the Diisseldorf quinquennial meeting in June of the Inter- 
national Congress of Mining, Metallurgy, Applied Mechanics and 
Practical Geology, the Institution joined with five kindred 
societies in an invitation to the congress to hold its next meeting 
in London in 1915. This invitation has been accepted. 

The report having been read, the prizes—awarded to 
Mr. Legros and Mr. Eckart for the papers referred to in 
the report—were then presented. Book prizes were 
also given to Messrs. G. W. Moss and T. H. Sanders 
for the best papers read before the Graduates’ Section. 
Next the names of the officers for the ensuing year were 
announced ; they are as follows :—As President, Mr. W. 
B. Ellington; as Vice-presidents, Messrs. Michael Long- 
ridge, H. F. Donaldson; as members of the Council, Mr. 
Dugald Clerk, Sir Robert A. Hadfield, Dr. Ndward 
Hcpkinson, Mr. George Hughes, Mr. Henry A. Ivatt, 
Engineer-Vice-Admiral Sir H. J. Oram, Captain Sankey, 
and Mr. W. H. Patchell, the latter gentleman having been 


-| elected to fill the vacancy caused by the appointment of 


Mr. Michael Longridge as vice-president. 

The retiring president, Mr. J. A. F. Aspinall, then 
announced that it was his pleasant duty to call upon his 
successor to take the chair. He felt sure that Mr. 
Ellington would do all in his power to foster the interests 
of the Institution. He had already devoted a great deal 
of time to the work of the Institution, and his know- 
ledge of the work would undoubtedly enable him 
to serve them well in the position he was about to fill. 
Mr. Ellington was an engineer of wide experience, and 
had done an immense amount of useful work. Finally, 
Mr. Aspinall thanked the members of the Council for 
their support, and expressed the hope that they would be 
equally generous to his successor. 

In proposing a vote of thanks to the retiring president, 
Dr. Maw drew attention to the responsibilities which 
rest upon a president's shoulders, and pointed out that 
during the time Mr. Aspinall had been in office the duties 
had been exceptionally arduous. The last summer 
meeting, when it would be remembered their American 
engineering friends joined them, entailed much organising, 
and many matters relating to that meeting had to be 
settled by the president; and he had been subjected to 
considerable strain. He was pleased to say that every- 
thing turned out well, and the summer meeting was well 
up to their expectations. In seconding the vote of thanks, 
Mr. Tannett Walker also bore testimony to the excellent 
manner in which the retiring president had carried out 
his duties, and said that all knew what an able 
engineer and organiser he was. The vote was then 
carried with acclamation. 

The new president then called upon Mr. W. Pitt to 
resume the discussion on Messrs. Walter Dixon and 
George H. Baxter’s paper, entitled “‘ Modern Electrical 
Dock Equipment, with special reference to Electrically- 
operated Coal Hoists.” 

Mr. Pitt remarked that at the previous discussion a 
great deal had been said about the question of speed, but 
he thought that was of little importance since the speed 
at which any machine worked was simply a question of 
providing it with sufficient driving power. As regarded 
the advantage of electrical driving he thought that the 
secret of its progress lay mainly in the advantages to be 
derived from an electric generating station and the ease 
with which the power could be transmitted from one place 
to another. Unlike the hydraulic power station the elec- 
trical plant could be made to fulfil other purposes ; 
besides supplying power for an electrical plant, it would 
supply current to light a dock, as well as drive its 
machinery. As for the question of transmission, electri- 
cal cables could be run anywhere with the utmost ease, 
and in that respect also the electrical system stood at a 
distinct advantage. Again, the electric motor was a very 
economical machine, and one of its principal advantages 
was that it was remarkably simple to put a meter in 
circuit with it and so to determine what was happening 
under all conditions of working. The authors had shown 
that coal hoists could be worked electrically, and that 
very good results could be secured from electcically- 
operated cranes and capstans. As regarded the latter, 
he had found that all the claims which the authors had 
made for the Clyde capstan were fully substantiated. 
Finally, Mr. Pitt drew attention to the ease with which 
an hydraulic crane could be converted into an electric 
one, and remarked that, on removing the hydraulic gear, 
places were found available for the motor and switch gear, 
just as if they had been specially provided. 

Mr. Roger T. Smith, of the Great Western Reail- 
way, remarked that compared with the hydraulic accu- 
mulator, the method which the authors had adopted 
was expensive, but compared with a battery booster 
plant it was cheap. He then went on to refer to 
a number of docks at which belt conveyors are 
dealing with coal. Instancing a place in the north, 
Mr. Smith said that two belt conveyors were dealing 
with 270 tons of coal per hour and lifting it to 
a height of 40ft. They were driven by a 100 horse-power 
motor. At Hull two 500-ton conveyors had been ordered. 
After referring to various other instances of the applica- 
tion of belt conveyors, the speaker said that their chief 
advantages, compared with other methods, were that 
they gave a very good load factor, they greatly reduced 
weight, and effected an enormous reduction in the maxi- 
mum load. Success with belt conveyors largely depended 
upon the type of belt used. Cotton belts were guaranteed 
to deliver 1,000,000 tons of coal. At Fowey Harbour, 
where the Great Western Railway had a belt con- 
veyor at work, 150,000 tons of china clay had been 
shipped, and test figures showed that 10} tons could 
be handled per kilowatt hour as compared with 





74 tons at Rothesay. He thought it safe to predict 
that in ten years time no more tips would be erected. He 
considered that what the authors had said with regard to 
the Clyde capstan was fully justifiable. The Great 
Western Railway Company had recently ordered twenty. 
eight of them. They possessed the great advantage of 
reducing the maximum load on the generating station, 
and, moreover, they effected a considerable saving jin 
ropes, a saving, in fact, of as much as 80 to 90 per cent, 
The advantage of the Clyde capstan from the point of 
view of reducing the maximum load was particularly 
marked when current was paid for on the maximum 
demand system. The authors were quite justified jn 
refusing hydraulic capstans at £70, and, in fact, even if 
they were going to be given to them. 

Mr. P. S. Meik said that he had experienced great difti. 
culty in getting reliable figures relating to the two 
systems. Some years ago he had+to deal with the ques. 
tion of erecting a coal-handling plant on the Thames, and 
he found much trouble in procuring reliable figures 
relating to electrical plant. There were three items to be 
considered—the cost of plant, the cost of producing power, 
and the cost of maintenance. As regarded the former, 
that was the same in both cases, as was borne out 
by the statements on page 30 of the author’s paper. At 
the time when he had to deal with the installation men- 
tioned there was not much to choose between the cost of 
electric and hydraulic power, and he advised his clients 
to use electric plant if they could purchase current at 
14d. per unit; but as current was not obtainable at that 
figure, he advised his clients to stick to the hydraulic 
system. The speaker went on to complain that the 
author’s figures relating to working costs were not at all 
definite, and the figures to be found in one part of the 
paper differed from those given in another part. Mr. Meik 
also brought forward a large number of working costs 
which he had recently obtained from various sources, and 
expressed the opinion that from the point of view of 
maintenance the hydraulic system stood at an advantage. 
He was also of opinion that the Clyde capstan was a very 
excellent machine. 

Mr. C. J. Hobbs did not think that the authors had 
made a very strong case for their electrical equipment, 
and argued that the author's statement that the cost of 
shipping 1000 tons of coal by electric power would be 8s. 
cheaper than by hydraulic power was not fair. The 
speaker also argued that it was a disadvantage to operate 
a coal hoist with a single lever. Turning to the question 
of the capstan, Mr. Hobbs said that it had never been 
claimed that it was an efficient machine, but nevertheless 
it was exceedingly robust, and it could be knocked about 
to any extent. Moreover, it was remarkably simple, and 
perhaps its efficiency had been somewhat sacrificed on that 
account. The electric capstan was a rather more delicate 
machine, and under adverse circumstances it was liable 
to spit fire. It had often occurred to him that if hydraulic 
machinery had never been invented, and that if every- 
thing was worked electrically the sudden introduction of 
the hydraulic system would be appreciated in many 
instances. 

Mr. E. G. Brewer dealt with the gravity system of 
loading in conjunction with high capacity wagons. With 
that system it was possible to have from eight to ten 
thousand tons of coal ready to discharge at any moment. 
Touching on the question of high capacity wagons, the 
speaker said the railway companies had told him that they 
had so much capita] sunk in small wagons that it was im- 
possible to adopt large ones. Mr. Brewer then went on 
to say that the railway companies took a great deal of 
trouble to take the coal down to the dock level and then 
lifted up again, and he considered it would be a wiser 
plan to run the coal train straight up to elevated hoppers, 
into which the coal could be dumped, and from which it 
could be shipped by gravitation. 

Mr. Morrison thought that by adopting the prac- 
tice of using a separate generator for each coal hoist, 
the authors had robbed the electric system of its 
flexibility, and he considered that as the plant was ex- 
tended considerable confusion would arise. 

Mr. E. Kilburn Scott expressed the opinion that a rever- 
sible booster used in conjunction with a battery had much 
to commend it when variable peak loads had to be dealt 
with. Such an arrangement did not run down like a fly- 
wheel, nor did it need speeding up. He noticed that the 
authors had provided casings for the fly-wheels in order 
that they might run in vacuum, but they had deemed the 
provision of the latter unnecessary. He had been con 
nected with the Brenan mono-rail system, the fly-wheels 
for which took a long time to run up and stop again. In 
the case of these fly-wheels it was impossible to run them 
for any length of time without the vacuum, for they 
quickly got very hot, and the heat was transmitted to the 
motors. In conclusion, Mr. Scott remarked that the 
electric accumulator was more akin to the hydraulic 
accumulator than the fly-wheel. 

The discussion was brought to a close by Mr. J. A. I’. 
Aspinall, who said that it appeared that it might be 
justifiable to use the electric system where the load was 
variable, because under those conditions the electric 
scheme was economical. Where the load was constant, 
however, the hydraulic system appeared preferable. He 
did not consider that electric plant had been used for 
dock equipment long enough to enable engineers to judge 
as to whether it was as good as the hydraulic-operated 
gear as regards maintenance. The question of the effect 
of coal dust on the plant was important. Turning to the 
question of employing high-capacity wagons, Mr. Aspinall 
pointed out that a great number of the wagons that carry 
coal are the property of traders, who were always very 
unwilling to make a change, for the small wagons suited 
their varied requirements best. The coal hoists had to deal 
with very varying weights, and were subjected to widely 
varying loads. Under those conditions the hydraulic 
hoist was wheconomical, and, perhaps, the electric motor, 
which automatically adjusted its current to suit the load, 
would show again. It was doubtful, however, whether 
any engineer would venture to say which system was the 
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best without going carefully into the circumstances relat- 
ing to each case. The subject, he considered, might be 
discussed with advantage a few years later. 

As the hour was late the authors were requested to 
reply as briefly as possible, and to send in the remainder 
of their remarks in writing. Mr. Walter Dixon, who 
spoke first, said that he regretted the omission of details, 
but those who had asked for them had to remember that 
their inclusion would have made the paper far more 
bulky than was desirable. It had been remarked that 
the future working costs were estimated at 1d. per unit, 
but at present they were a good deal in excess of that. 
When it was remembered, however, that at present they 
were working at one-third of the anticipated load, it 
would be realised that their estimate was not unreason- 
able. The hydraulic engineers had severely criticised the 
average price, which had been fixed for water, but he 
wished to point out that 9d. per 1000 gallons at a pres- 
sure of 750 lb. per square inch had been fixed after much 
investigation, and further that figures very much in excess of 
that had been given in other papers, and nothing whatever 
had been said about it. Here the speaker drew attention 
to a table on the wall giving prices quoted in papers read 
by various engineers, some of the figures showing a con- 
siderable increase on 9d., rising to as much as 17.67. 
He would like to ask hydraulic engineers what the water 
really did cost. As regarded the question of the relative 
efficiencies, he thought it was an established fact that 
the electric motor possessed distinct advantages, and he 
considered that Mr. Ellington had made a remarkable 
statement when he said that 95 per cent. of the water 





pumped from the station was registered by the consumers’ 
meters. But what about the poor consumers? Here Mr. | 
Baxter drew attention to a diagram on the wall which he | 
had prepared to show the inefficiency of hydraulic-operated | 
lifts at various loads. Coming to the question of speeds, | 
the speaker said that was.merely a question of power, and | 
it was possible to work a hoist at any speed provided 
there was sufficient power. Even if the hoist was 
operated by donkeys its speed could be increased to any 
desired value by employing a sufficient number of those 
animals. But increasing the lifting speed did not result 
in much difference in the actual amount of work per- 
formed, and even if it were increased from 100ft. per 
minute to 200ft. it would not increase the actual amount 
of work performed by the hoist by more than 10 per cent. 

With a few very brief remarks from Mr. Baxter con- | 
cerning the cost of generating power the meeting was | 
then brought to a close. He maintained that when the 
Rothesay Dock was fully equipped and working at full 
capacity the cost of electric power would be 9d. per unit, 
which was only 60 per cent. of the equivalent cost of 
hydraulic power at the Queen’s Dock, Glasgow. 

It was announced that the summer meeting of the 
Institution would be held in Ziirich. 


THE RAILWAY POSITION. 





ON Monday week the President of the Board of Trade was 
asked if his attention had been directed to the enhanced 
dividends earned by the London and North-Western Railway 
Company, the Midland Railway Company, and the Lanca- 
shire and Yorkshire Railway Company as a consequence of 
new working agreements in limitation of competition, and 
whether, in view of the remarkable results accomplished, he 
would submit legislation to combine the entire British rail- 
way service under public ownership, to effect further 
economies, to assist the public revenues, and to stimulate 
British home and foreign trade, as is done in Germany. To 
this Mr. Buxton replied that he was aware that the railway 
companies named have, like others, declared increased divi- 
dends, but he did not know how far the increase might be 
connected with the working arrangements between the com- 
panies. The whole question of railway working agreements, 
he added, was at present under consideration by a Depart 
mental Committee, and, pending receipi of its report, it 
would be premature to consider any question of legislation. 

The Departmental Committee referred to has sat in 
private, and it is not possible to surmise how it will report. 
Whatever the conclusions, it is certain that the advocates of 
the State purchase of railways will not let the matter rest. 
In the meantime, the able men who administer British rail- 
ways are strengthening their position by (1) avoiding capital 
expenditure; (2) strengthening the road and rolling stock 
while times are good; (3) building up large reserves in the 
shape of bridge renewal funds, steamboat renewal accounts, 
accident funds, &c.; and (4) lessening expenses by eliminat- 
ing competition, and by sending goods, &c., by the shortest 
route. At the same time, they are satisfying the stock- 
holders by paying an increased rate of dividend, and 
diplomatically avoiding giving any offence to traders or the 
general public by the withdrawal of any facilities. As a 
matter of fact, the latter cannot but benefit by the better 
conditions. One of the happy examples of these is the 
service introduced last summer between Liverpool, Man- 
chester, and the North, and Bournemouth, which goes by 
the North-Western to Birmingham, thence by the Midland 
to Bath, and on by the Somerset and Dorset. Formerly 
this service was round by Willesden, and an hour longer. 

The past half-year, despite the unsatisfactory holiday 
weather, was a very satisfactory one for the railways of 
the United Kingdom. All the leading companies report an 
increase, except the Barry, which, in addition to the coal 
troubles, lost £15,000 through abandoning its steamer traffic. 
The North-Eastern, Taff Vale, Rhymney, Barry, and the 
Midland Great Western of Ireland, are the only companies 
that have not increased their dividends. The Midland pays 
1 per cent. more, in addition to placing £40,000 to a bridge 
renewal fund, and the North London has a similar increase, 
and pays 5 per cent. now. The result on the latter line is 
due to a reduction in working expenses, as the line is now 
operated at 56.5 per cent. of the receipts, as against 60.3 a 
year ago, and 6.49 in July-December, 1908. The North- 
Western, after adding £100,000 to its reserves—an increase 
of £50,000 over the corresponding quarter—has increased its 
dividend by ? per cent., and the Lancashire and Yorkshire 
has a similar rise. The Great Western, Great Eastern, 





Great Northern, and Brighton are up 4'per cent., the first 


named paying 74 per cent., the highest rate since 1891. 
The increase on the South-Western and Tilbury is } per 
cent. The North-Eastern, Taff Vale, Rhymney, and 
M.G.W. of Ireland pay the same rate as a year ago, and the 
Barry 4 per cent. less. 

These results are due primarily to better trade conditions, 
assisted by the economies referred to, and are secured in the 
face of higher operating expenses. Train mileage has risen 
generally, except on the North-Eastern, where there is a 
decrease of 30,086 miles, and on the Lancashire and York- 
shire, where there is a decrease of 148,513 miles. The Great 
Western ran 583,287 more miles, due, no doubt, to the new 
Birmingham services. The Midland covered 362,718 more 
miles, of which 221,177 miles were for goods and mineral 
trains, and the North-Western 310,754 more, of which 
244,457 were passenger miles. Results on these two lines 
suggest that the Midland takes care of the competitive goods 
traffic, and the North-Western of the competitive passenger 
traffic. In connection with these lines, again, there must be 
remembered the large decrease in train mileage on the 
Lancashire and Yorkshire. The Great Northern has 274,919 
miles more, and in this, we imagine, there is to be seen its 
costly efforts to prevent the London-Bradford-Halifax- 
Huddersfield traffic from going over to the Midland vid 
Thornhill. 

The Scotch results will not be known for another week or 
so, but the traffic returns all show increases, and it is 
common knowledge that the Scotch companies have effected 
great economies. Better times still may be expected for 
them as a result of the wagon demurrage judgment. The 
way this case went was, we believe, in accordance with the 
opinion given by the Board of Trade to the traders at the 
conference held in London about a year ago. 

Perhaps the most interesting feature of the recent half- 
yearly meetings was the retirement of Lord Stalbridge from 
the chairmanship of the North-Western Company. His 
Icrdship has been a director for forty years, and was made 
chairman on the retirement of the late Sir Richard Moon in 
1891. Lord Stalbridge leaves the chair at a noteworthy 
moment. As he reminded the shareholders a fortnight ago, 
the gross receipts of the past year were the largest in the history 
ofthecompany ; the amount distributed in dividends was the 
largest it had paid, although the rate per cent. had been higher 
and ‘the capital expenditure during the year was the lowest 
in the history of the undertaking. Among the other items of 
interest was the statement of the Brighton Company’s 
chairman that the traffic from London to Brighton and East- 
bourne was the best on record, and a similar tale was told by 
Lord Claud Hamilton as to the seaside traffic generally on the 
Great Eastern. During the past half-year the second class 
has been entirely abolished on the Great Western, and now 
its early withdrawal from the suburban trains on the 
Brighton line is intimated. It is officially stated that the 
electrification of the Manchester South Junction and 
Altrincham Joint Line of the North-Western and Great 
Central companies is being considered by a committee. 
There are hopes, too, that something will soon be done with 
the East London, so as again to allow the trains of the 
Metropolitan and District companies to run through to New 
Cross, a service that had to be discontinued when electric 
trains were introduced. 

The proposed Greater London Railway is evidently to be 
opposed by the other companies, as was a fairly similar 
scheme five years ago. Thiswas known as the Outer London 
Railway, and it was under consideration by a select com- 
mittee, with Sir George Doughty as chairman, for eighteen 
days in May and June, 1906. The line was to be run from 
Feltham on the South-Western to West Ham on the Tilbury, 
a distance of 324 miles. Both therailway companies named 
were to have running powers over the line, the latter com- 
pany in return for access to Tilbury Docks. The scheme was 
rejected because it was considered to be a contractors’ pro- 
motion, and the estimates of the engineers and traffic officers 
were deemed too sanguine. The committee considered that 
the line could not, certainly within the next twenty years, 
earn more than one-third of the amount that the promoters 
estimated. 

The most interesting event of late in the railway world is 
the proposed absorption of the Tilbury Railway by the 
Midland. The latter company is to hand to holders of 
Tilbury debenture and preference shares such an amount of 
Midland stock as will make up the 4 per cent. the 
Tilbury shareholders are now receiving. The holders of 
ordinary stock are to receive £240 of Midland 2% per cent. 
consolidated preference stock for every £100 of Tilbury stock 
they hold. This is equivalent to a perpetual 6 per cent. for 
the Tilbury ordinary shareholders. These are only the 
rough heads of the financial part of the scheme as explained 
by the Tilbury chairman; the full details are not yet settled. 
The situation is interesting for many reasons. The proposal 
of the Port of London Authority to spend nearly three 
millions at Tilbury Docks is one reason, and another is the 
working of the electrical trains of the District Company, 
which, jointly with the Tilbury, owns the Whitechapel and 
Bow Railway. Part of the Tilbury Railway has been 
electrified, so that the District trains can run to Barking, 
&c., and it has been thought that electrical working would 
be extended. What most people are waiting to see is the 
attitude of the Great Eastern. It may be assured that the 
shareholders of the Midland and Tilbury companies will 
approve of the transfer when it is submitted to them, as it 
necessarily must be, in due course. After that will come the 
difficulty—its sanction by Parliament. The Bill cannot, 
however, come before the Legislature for another twelve 
months, and much may happen in that time. 








An important review of current American single-phase 
overhead practice which recently appeared in the ‘‘ Proceedings” of 
the American Institute of Electrical Engineers, contained a descrip- 
tion and designs of many details such as steel poles, brackets, and 
hanger rods. At least one pivot joint in the rod is recommended. 
The best material for trolley wire is discussed, especially in con- 
nection with the wide temperature range of 130 deg. Fab. which 
has to be allowed for in the United States. A minimum tension 
of not less than 2000 lb. is recommended for copper wire at the 
highest temperature, entailing a tension of about 5000 lb. at the 
lowest temperature. At this tension a mechanical splice is found 
unreliable, and bronze splicing slides are recommended into which 
the ends of the trolley wire can be inserted and soldered. The 
sliding bow which replaces the trolley wheel for high speeds is not 
considered as ep as a rolling contact, one design of which is 
illustrated, and is said to have a life of 67,000 miles. 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





THE REFORM OF ENGINEERING DESIGN. 


S1z,—In my letter published in your issue of the 13th January, 
I ventured to advocate the use of more advanced theoretical methods 
by British mechanical engineering designers, pointing out the great 
progress which Germany was making as the result of the application 
of such methods in her practice ; the improvement in the detailed 
design of steam turbines, of centrifugal pumps, of turbo-com- 
pressors, of large gas and oil engines—in all of which British firms 
are working under German licences, and are, or have been, 
employing German juniors to work out their calculations—is 
directly due to the higher mathematical attainments of such 
foreign designers, and to their consequent ability not only to fur- 
nish new ideas, in which British engineers have never been 
lacking, but also to develop these ideas as well by mathematical 
reasoning as by the method of trial and failure which you so ex- 
clusively advocate. 

I am perfectly well aware that not a single machine has, as you 
say, ‘‘ever been given perfect to an admiring world” by theory 
alone and without resort to experimental trial. It would indeed 
require the mind of a god to perform such a feat. 

ut there is a great difference between the costly ‘‘ cut-and-try ” 
method you advocate and a design based on mathematical reason- 
ing and on experimentally obtained facts, which—it seems to me 
a mere truism to state—is the proper way of proceeding. 

Mechanical engineering is not only an art or craft, but it largely- 
consists also in the application of ‘mathematical and physical 
principles. Men who do not possess a good knowledge of these 
principles are incapable of foreseeing in what way a new apparatus 
will behave. They can, in fact, only repeat with slight and timid 
modifications what other engineers have done before ; and, as 
Professor Perry said, ‘‘ by dint of expensive trial and failure they 
sometimes arrive at results which they might have arrived at very 
inexpensively if they had been better educated.” 

In reply you say, ‘‘ Well, but even you, who profess to be a 
theorist, have had no success on these lines ; your first two boilers 
were failures !” 

I say in answer, Notso; quite the contrary. My experimental 
plant was so successful that I evaporated more steam per square 
foot of heating surface per hour than has ever been done before. 
The application of the high-speed theory of heat transmission from 
gas to water, founded on previous experiments (see my paper to 
the Junior Engineers), enabled me to determine by simple theory 
within small limits of error what should be the proportions of the 
length and diameter and what the total cross sectiun of the flues, 
so that I should not only get the desired terminal gas temperature 
from the economiser, but also spend just so much power un the 
fan as would leave the correct vacuum at each point and burn the 
right amount of coal per square foot of grate per hour of surface 
section and draught. 

Before accomplishing such an adjustment your ‘Old Guard ” 
using ‘‘ mechanical instinct” only would have had to make 
probably half a dozen different plants at a cost many times greater 
than mine. 

I admit, on the other hand, that I failed to get a high furnace 
efficiency, and that I failed to prevent the water drum in the flue 
from overheating ; but this was the only part of the design to 
which theory was inapplicable. The ‘‘ Old Guard” who have been 
making furnaces for fifty years know next to nothing about the 
proper way to burn coal, and could give no guidance as to the best 
mode of constructing a reverberatory chamber. 

As for the overheating of the internal drum, its arrangement in 
the fine and its behaviour when there were not matters of vital 
importance in the final result. The object of the experiments was 
to test the effect of high velocity of gas flow. onetary con- 
siderations obliged me to be content with adding certain appa- 
ratus to a borrowed boiler—whose grate area I knew to be far 
too small—in order to convert it into an appliance for primarily 
testing the validity of Osborne Reynolds’ law. 

I was therefore far from being discouraged by the almost 
expected overheating of the steam drum, and the consequent sub- 
stitution for it of a brick plug, which you kindly magnify into “‘a 
second boiler” ! This substitution was really only an incident in 
the course of the series of experiments. 

I think therefore that, in view of this and of the statement by 
Mr. Longridge (who is, you will admit, one of the most literally 
accurate and conservative of our foremost engineers) that ‘‘ no other 
boiler that I know of has given so high an evaporative efficiency, 
combined with so high a rate of evaporation per square foot of 
heating surface,” you ought, if you really wish to maintain your 
ckaracter for fairness, to withdraw the statement that : ‘‘ His first 
boiler, he admits, failed. Then he had a second boiler made. 
Mr. Longridge’s test destroyed his confidence in that. Here we 


have two trials and errors!” Could misrepresentation further 


Is this the proper spirit in which should be received by a leader 
of engineering opinion the efforts of a man whose only aim was to 
carry into practice the correct theory of boiler design, which it 
was his business as a professor of engineering to understand / 

Fair and argued criticism of my attempt to introduce the high- 
speed principle in boiler design I should be bound to accept, and 
would gladly try to meet ; but wild and careless statements such 
as you have made in both your leaders on the subject, however 
little real bearing they may have on the facts, are calculated to 
lead some, at any rate, of your readers to dismiss the matter with- 
out giving it a sufficient and impartial consideration. 

In reference to your criticisms of my pro proportions of 
boiler tubes, I wou'd respectfully ask, What do you or the “Old 
Guard” know about the matter? You know what tubes of given 
length and diameter in a locomotive or water-tube boiler will do, 
but if the least change of proportion, whether as to length, 
number, diameter or pitch is proposed, you are immediately all at 
sea, 

As against my proportions, you say forced feeding was tried by 
Herreshoff and others forty years ago. I beg to point out that 
the ratio of length to diameter of the Herreshoff boiler tubes was 
2400 to 1, instead of 240 to 1, as mine is. Surely it is a far cry to 
condemn my 10ft. tubes because their 100ft. ones were unsatis- 
factory ! 

Finally, you commit yourself to the statement that whatever 
the conditions of boiler operation may be, whether the cotton mill, 
the power house, the merchant steamer, the battleship, or the 
torpedo destroyer, ‘‘in all cases it is the ruling object to get as much 
heating surface as possible!” Such a statement as this goes far to 
justify the well-known foreign sneer at our engineering that ‘‘it 
contains plenty of iron and very little brains.” 

Nothing has hindered the understanding of the law of heat 
transmission in boilers so much as this fallacious notion that the 
greater the heating surface the greater the amount of heat trans- 
mitted and the higher the efficiency. Is it really n to 
remind you that it has been proved experimentally again and 
again (and in exact accordance with Osborne Reynolds’ law) that 
in the case of, say, two locomotive boilers, one of which has twice 
as many tubes as (and therefore twice the surface of) the other, if 
the draught is arranged so that they both burn the same amount 
of coal per unit of time, then they will both evaporate the same 
amount of steam ? 

As the gas speed is doubled, so alsois the rate of evaporation per 
square foot of heating surface per hour. As Professor Perry said 
ten years ago (v. ‘‘The Steam Engine,” page 591) :—‘‘. ina 
well-constructed boiler the mere area of the heating surface ought to 
be of slight importance. If in any class of boiler the efficiency 
depends upon mere area of heating surface, we have a proof bad 
circulation of the water ; a proof that the carrying off of heat by 
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the water from the metal has not been attendedto. . . As 
better and better circulation is provided on both sides of the metal, 
it seems tome that the total resistance must approximate more 
and more to that of the metal itself.” 

It is a good instance of the slight importance which our boiler 
engineers have hitherto attached to theoretical work, that such a 
statement as this, made by an eminent scientific engineer, and 
based upon the examination by him of many boiler experiments, 
should have passed unheeded and unchallenged, but that on the 
contrary, the practitioners of steam engineering are quite content 
to go on plotting boiler efficiencies against areas of heating surface 
quite oblivious of the proportions of the flues or tubes as to length 
and diameter (see, ¢.g., Bryan Donkin, ‘‘Steam Boilers” (page 223). 
No wonder the law of boiler efficiency with type and surface has so 
far remained a mystery. 

In reference to your correspondent’s letter on ‘‘ German 
Supremacy” (THE ENGINEER, January 20th, 1911), his excellent 
list of British inventions, though very gratifying to our national 
pride, and going far to prove his statement that the Teutonic mind 
1s not so inventive as the British, has no bearing on the contention 
which I put forward in my letterin your issue of the 13th January. 
[ there said: ‘Instead of continuing to be a nation of pioneers we 
are, I fear, in danger of becoming mere machine men.” 

The days of the invention of ‘‘ the puddling furnace, the rolling 
mill, the spinning frame, and the power loom,” are past and 
gone. Our business as engineers now consists largely in the 
improvement and perfection of appliances and processes whose 
lines were broadly settled by our forefathers. All I contend for is 
that since such improvement is only possible as the result of a 
complete understanding of the laws which govern mechanical 
operations, and since such laws can only be expressed and under- 
stood by the aid of mathematics, the necessity for the better 
education of our engineering designers, and the possession by them 
of higher attainments in mathematics and physics, has become a 
matter of much greater urgency than in the old days when the 
inventions your correspondent enumerates were in their early and 
crude state, and when perfection in design and the exact attain- 
ment of expected results was not competitively called for. 

With your correspondent ‘‘ An Interested A.M.I. Mech. E.,” I 
am heartily in agreement when he says he trusts your valued 
periodical will encourage ‘‘those to use mathematical methods 
more who at present are inclined to ignore their value.” Only, 
instead of the words ‘‘long continue” at the beginning of the 
sentence, I think it would be more truthful to substitute ‘‘soon 
begin!” In support of the propriety of this correction, I may 
quote from your leader of August 27th, 1909, where you say, ‘‘ The 
machinery and apparatus of the higher mathematics are not 
required in the ordinary affairs of engineers,” or again, ‘‘ simple 
arithmetic serves every purpose.” 

Referring to your correspondent of January 27th, I regret I 
cannot agree with him about the theory of the steam engine, and 
I regret also to be quite unable to understand what he means by 
‘the concentration of heat.” As he cannot express himself in 
such a way as to be understood by any logical mind, I am afraid 
little importance will be attached to his bald assertion that my 
letter was ‘‘a laboured statement which I could not prove.” 

In conclusion, I think it is rather significant that those of your 
correspondents who have written in disparagement of the use of 
mathematics by practising engineers have one and all declined to 
come out into the open by signing their names. Although ex- 
cessively proud to subscribe themselves as belonging to the ‘‘Old 
Guard,” they are not anxious, it weuld appear, to have everybody 
know that they, personally, like the Oxford classic, ‘‘ never 
possessed the low cunning required to solve a quadratic equation.” 

School of Technology, Manchester, JOHN T. NICOLSON, 

February 14th. 


THE CORROSION OF ALLOYS-—MUNTZ METAL. 


Str,—I notice in your issue of February 10th an article by Mr. 
J. Rhodin on the subject of Mr. D. Bengough’s report to the 
Institute of Metals. With regard to the scientific issues raised by 
Mr. Rhodin, I can safely leave Mr. Bengough to deal with the 
points raised, and I should not have written to you on the subject 
had not Mr, Rhodin introduced my name into his article and made 
certain comments and statements on the subject of Muntz’s metal, 
and thereby laid the public and users of Muntz’s metal open to 
possible misapprehension as to the nature and quality of the 
manufactures in which my company is employed. 

Mr. Rhodin’s theories on Muntz’s metal, and the use of 
electrolytic copper and its manufacture are ingenious, as I have 
always found Mr. Rhodin’s theories to be ; but it is also erratic, 
and unsound, because it is based on false premises. During the 
brief period during which Mr. Rhodin was employed by Muntz’s 
Metal Company his work was confined to the laboratory, and he 
had no practical part in the manufacture of Muntz’s metal other 
than, as far as was included, in the analysis of the various charges 
cast, and their acceptance or rejection in accordance as to whether 
or not they came within the limits of accuracy, which has always 
been insisted upon at the French Walls Works since the 
manufacture was begun by the patentee some three-quarters of a 
century ago. Nevertheless, such knowledge as Mr. Rhodin had of 
the regulations of the establishment should have sufficed to 
prevent his making such statements as those contained in his 
article on the subject of the suitability of electro-copper for the 
manufacture of Muntz metal sheathing, &c. It is an indisputable 
fact now that electro-copper is unsuitable for the manufacture of 
Muntz metal where the metal is to be used in contact with sea- 
water. The explanation which Mr. Rhodin finds so simple might 
be so if it happened to coincide with the facts; but it does not. 
He is correct in stating that in the melting of electro-copper with 
zinc added less zine is ‘burnt out,” or, as more usually 
described, less zinc oxide is formed, and therefore more zinc is 
absorbed in its metallic state ; but from that point onwards his whole 
statement of the case is misleading. To begin with, no one with any 
knowledge of the manufacture of Muntz metal would attempt to 
employ the same ‘“‘tallies” for using electro-copper as would be 
used in conjunction with furnace smelted and refined copper ; 
neither would it be possible in any works where the resultant 
quality of the metal was under proper control for tallies to be con- 
tinued to be used which gave the metal too large a proportion of 
zinc. In the works of Muntz’s Metal Company analyses are taken 
from every heat cast, and the total variation allowed is 2 per cent. 
—that is 1 per cent. up ordown. An alloy of 61 per cent. copper 
and 39 per cent. zinc is aimed at ; anything outside the 2 per cent. 
margin is condemned and thrown out. With long experience 
such perfection in practice has been obtained that a very small 
percentage of the total charges cast has ever to be thrown aside. 

Unfortunately for Mr. Rhodin’s simple explanation, it has been 
found, over and over again, that metal made from electro-copper 
and containing a copper percentage of from 61 to 62, and even up 
to 62.5, has failed absolutely, by dezincification. I do not base 
this statement on isolated cases, but unfortunately from a very 
large number of most troublesome and expensive failures, which 
were for a very long time quite inexplicable to us, and to everyone 
else who took a hand in trying to elucidate the mystery. 

With regard to the defects said to develop subsequently in 
rolling, of course, anyone who knows anything at all about the 
rolling of Muntz metal sheets is aware that “‘low metal,” that is, 
metal containing an excess of zinc—that is, more than 40 per cent. 
of zinc~shows a rough blankety surface, and cannot be rolled hot 
smooth. Even if subsequently cold rolled the sheets retain a 


mottled appearance on the surface. Of course, Muntz metal for 
sheathing is always rolled hot. To cold roll would be to court 
subsequent failures by corrosion, that was discovered something 
like eighty years ago ; hence it becomes a practical impossibility 
for metal to be sent out containing an excess of zinc, because the 
veriest dullard, even an untrained man, could, after a few moments 
instruction, not fail to notice the rough surface, and throw any 





sheet out which happened to get through the mills, even if the 
alloys were not controlled, as it is at the French Walls Works, by 
analysis, In older days it was by the very matter of surface 
appearance that the quality of the metal was tested and judged, 
for it was long after I entered the service of the company—in fact, 
during Mr. Rhodin’s short time with us—that the system of analysis 
was accepted in place of the old practice, and as an extra check on 
the regularity of the quality. 

Mr. Rhodin attributes the defects he refers to to ‘‘the smaller 
inner friction of the purer metal.” As to the means by which he 
arrives at the fact that there is a smaller inner friction with ons 
metal I don’t know ; I leave it to more highly scientific minds to 
settle whether there be ornot. Exactly what Mr. Rhodin intends by 
‘ liquation ,” I confess I don’t understood. It is anew theory to 
me, and one that I should like a little more proof of. His state- 
ment that ‘‘ Muntz metal made from electro-copper should contain 
62 per cent. of —— ” is another arbitrary statement and one which 
there is no justification for. The proper proportions of Muntz’s 
metal are 61 per cent. copper and 39 per cent. zinc, and a margin 
at most of 1 per cent. up or down should be allowed. If that 





margin is exceeded Muntz's metal is not obtained, but alloys with | 


quite other properties, and by no means as reliable. 
strict adherence to exactitude which has won for our metal its 
world-wide reputation ; and which has been one of the causes of 
the failure of so many of our would-be imitators, who have 
attempted to supply a metal similar but cheaper, because made of 
less valuable material, and with less care as to the proper percen- 
tage of the alloys. Of course, it is impossible to 5 | who may 
be the caster and roller of Muntz metal to whom Mr. Rhodin 
refers as ‘‘ agreeing that electrolytic copper makes Muntz metal 
soft.” All metal sold as Muntz metal is not Muntz metal, and he 
may have had experience in works where different practices 
obtain ; but at the French Walls we have certainly made no such 
discovery. ‘‘ Soft metal,” amongst yellow metal makers, is usually 
intended to convey the meaning that the metal contains an excess 


It is the | 





of zinc and does not refer to its ductility when cold. There is no 
doubt that Muntz metal, made from electro-copper, is more ductile | 
when cold than that made from smelted copper, and the same 
remark applies to all brass alloys, whether hot or cold rolled, 
GERARD A. MUNTZ, 
Managing Director of Muntz’s Metal Company. 
President of the Institute of Metals. 
February 22nd. | 
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A PROBLEM. 


Area in table. 
FB = -3025 -200462 x 1 = + 200462 
FO= -225 © -132272 x 222 = 1-21 = -160049 
POAT aac 
-360511 Total 
Deduct this from 392699 
and we get error No. 2. -031288 too smu! ° 
Multiply the difference of the two supposed values of » by 
the lesser error and divide by the sum of the two errors, and we 
get -02 as a correction to be deducted from -6, making w = «5s, 


We now get 
FB = -3364 = -232066 x 1 = + 282066 
FC = -21) = -119898 x 22% = 1-3456 = -161835 
393401 
Deduct from this -392699 


Error No. 3 -000702 
(-58 — +55) « -0007 : 
3 =: » 

-032188 + -0007 siren 

This subtracted from -58 gives -57936, which is near enough for 
the final value of 2. 

Whatever the size of the circular field, if the diameter is muiti- 
an by this decimal, we shall get a value of the radius which), 
oeing struck from any pw in the circumference of the circle 
will cut off an area equal to half that of the circle. 

For example, suppose the field to be exactly one acre, that is 
1840 yards, the diameter will be 





Correcting, as before, 


a» / 4880 x 4 78-5014 yards, 
T 
and 78-5014 = -57936 = 45-48 yards, the radius required. 
Sutton, February 14th. W. H. Bales 


[No more letters can be published on this subject.--Ep. Tur §. | 





LIVE STEAM FEED HEATING. 
Sik,—-As one who has studied the various problems of boiler 


| design and the phenomena of the formation of steam, I may lx 


permitted to say a little in the way of criticism about Professor 
Gibson’s article on page 107 of your last issue. I do not propose 
to write anything just now concerning the use of heating feed 


| water with live steam. What I have to say only concerns the 


Sir,—The problem of the circle which has appeared in your last | theory of circulation advanced by your contributor. I may digress 
two issues can be solved by a table of areas of segments and by | however, for a moment to say that I do not think any useful infor 


‘double false position.” | e ed ; 
or _ | are largely matters of conjecture. The quantities dealt with by 





/ | \ 
/ f \ 








Let ABDE be the circle, and let BD be the radius with its 


centre at B, which will strike acurve DC A so that the area ABDC | 


shall equal half that of the circle. 


ae 
wa 
7 


mation can be drawn from experiments the stated results of which 


| Mr. Billborough and Mr. MacLachlan were very, very small, and 


| 


plenty of room exists for making mistakes. My experience goes 
to show that no word does more mischief in research than ‘* if, 
which constantly claims dignity by becoming ‘‘ assuming.” 

I take particular exception to the following statement made by 
Professor Gibson :—‘‘ A further source of error in such experi 
ments, whose effect may be slight or serious, depending on the 


|length of the ebullition period, would appear to have been 
| hitherto entirely overlooked. This is due to the fact that where 
| water is in a state of violent ebullition in such a vessel, owing to 


the forces called into play in virtue of the acceleration of the 


| rising and the retardation of the falling columns of water, the 


pressure exerted on the bottom of the vessel is greater than the 


| true weight of the water.” 


In my opinion, the motion of the water inside the containing 
vessel has nothing whatever to do with the matter. The presence 


| of bubbles may alter the position of the centre of gravity of the 
| mass of water, but it can do no more. 


That, however, there 


| should be a small downward force manifested is nothing more than 


By Euclid XLVIL., D 02 = FO2 + F LD” and B D2 = BF? + F D2, | 


But BD = BC and DO = BO .. BO2 — Fu2 = Fle 
and BU? — BF= = F D2 
- BO? —- FO? = BC? - BF? 


| solid water. 


Also (BO - FO)(BO + FU) = (BC - BF)(BC+ BF). . (1)| 


Now (BO - FO) = BF and BO + FO= OE + FO=EF 
and BC - BF = FC 
Therefore (1) can be written: BF « EF = FC(BC 4 
Let the radius of the field BO or DO = 
and the radius required B DP or BU = » 


BF) (2 


and let the quantity rc" 
Substituting these values in (2) we get 

BF = BC - FC = (« - y 
EF = BE — BF = 2r - (x — y) 
BC + BF =-2+ (s y¥) = 22 y 

and (x — y)[2r - (« — y)] = 4 (24 - ») 

ory = 7" - = 
; Zr 


or supposing 27 the diameter of the field to equal unity 
y=u- 2 
Then the height of the segment A C D will therefore be 
(x -#2@)=2x(l-2z)=y 
and the height of segment A BD = 
(7 - y) = 2? 
In order to bring these equations into a form to adapt them toa 
table of areas of segments, we divide the versed sines given above 
by the diameters of their respective circles, and we get 


FB_# (3) 
B71" Fee ot ee ee te ee 
F ty Fg el w) 1 / 
1 en, SS a SS pick) Salat pee 
an’ BC 2x 2 





In order to evaluate equations (3) and (4) we must give to 


| cold one. 


it is reasonable to expect. Very delicate apparatus is, however, 
necessary to measure the minute effort, which is due to the re 
sistance offered by the atmosphere to being pushed back from the 
surface of the water. If a lid is fitted to the boiler, and a hole 
made in the lid through which the steam escapes, the reaction 
will be much greater. It is not what happens zx the water, but at 
the moment that a bubble bursts just above the water that we are 
to seek for a cause of the augmentation in weight such as it is. 


It has long been a favourite contention with some persons that 


circulation takes place in a U tube—the experiment is classical— 
because in one leg we have solid water, and in the other a mixture 
of water and steam bubbles, which must be much lighter than the 
I have never been able to see how this conclusion 
has been arrived at. The whole argument is based on the 
assumption that there is much less water in the hot tube than the 
But the hydraulic depth is not affected by quantity or 


| weight of water concerned. Let us, for example, assume that the 


| volume of steam is the same as that of the water. 


| 


If, now, we 


| withdraw the source of heat and put into the steam leg, as I will 


call it, a glass rod, displacing half the water, will the water rise 
and flow over the end of the tube’ I trow not. The fact 


| that the water is boiling instead of at rest has no influence 


| ton, or twenty tons. 


whatever in the matter. A pint of water will balance a 
The true reason why circulation takes 
place is that hot water will stand higher in the steam 
leg than it will in the downcomer. The action is so far pre 
cisely that to which the success of heating by hot water pipes is 
due. The greater rapidity of the circulation when the water is 
boiling is due to the formation of bubbles which rise. Now, the 
bubbles rise not by any inherent tendency to rise—indeed, they 


| can with little trouble be made to descend—but because they 


are caused to float up by the descent of a body of water equal to 


| them in bulk—a condition brought about by the “desire,” if | 


may use the word, of centres of gravity to remain fixed. Let us 
suppose that we have a tube half filled with water, and vertical. 
Let now a bubble of steam or air be introduced at the bottom. 
The effect is to raise the centre of gravity of the combined mass 
of the tube and water. To restore it to its original place water 
descends, and getting, so tospeak, under the bubble, the latter is 
pushed up to the top just as a cork would be, and the centre of 
gravity fallsagain. The current of water following the bubble up and 
carrying it will move at a rate equal to eight times the square root 
of the height—that is to say, the distance from the bottom of the 
tube to the top, less much loss caused by friction, surface tension of 
the bubble, and various other causes. The tendency when water 
moves is always to drag other water with it, and so circulation is 
set up. 

Penmatidaane: there is true and false circulation, and it is not 
difficult to establish conditions in which water is moving very 
slowly ; that is to say, the quantity transferred from the down- 
comer to the steam leg is really very small, although it is appa- 


“x” some supposed value, EB being supposed to be unity. rently moving very fast. If this were not the case many of the 


Let x be 0-6. ‘ 
By (3) FB = 0-86, and by (4) FC = st = 0-2 
Areain Square of 
table. diameter. Ares. 
0-36 -254451 x 1 = +254451 
0-20 -111824 x (27)? = 1-44 = . 161026 
Total area -415477 


The actual area of a circle of diameter 1 = -785398 
and of half this circle -392699 


The excess of the above area over the semi-circle is 
»415477 
-392699 


-022778 This is error No. 1, and is too much, 
We will therefore assume « = -55 instead, and we get 


Therefore F B = 
FC= 





best water tubes in the market would fail, the downcomers being 
much too small to maintain the supply in the boiler tubes. 

The water in the downcomer leg of the tube takes the place of 
the bubble, because it is more easy for it to move than for the 
water in the hot leg to find its way down among the bubbles, and 
it must never be forgotten that water is extremely mobile, and 
once started in any direction it will continue moving. : 

In further proof of my contention I may say that Mr. Yarrow 
has shown that if both legs of the tube are equally heated and 
steam is being produced in both, circulation may take place in 
either direction, the steam rising in one and descending in the 
other ; which is quite an inexplicable phenomenon on the assump- 
tion that circulation takes place because the contents of one tube 
leg weighs less than that of the other, D.S. 

February 7th. 





Srr,—It was a pleasure to read Mr. Hall’s letter in your current 
issue on this subject, There is a breezy self-contidence about it 
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—— 
which is refreshing. He has made a few tests, and is quite 


catisfied that he has settled the question for all time and for all 
But, unfortunately, he has given us no facts; he merely 


ies that he was unable to find any saving by his tests. Now, 
other people have also made tests, and have found a decided saving, 


and I do not think that Mr. Hall’s negative evidence will convince 
them that their positive evidence is a mistake. 

Mr. Hall asks that the tests should be made under “ working 
conditions.” The tests I speak of are better than that ; they were 
made in actual work, and the result was shown, and is being 
shown, in the coal bill. i 

Mr. Hall evidently has a poor opinion of professors, except when 
they agree with himself, and of those commercially interested. 
| shall leave the a to defend themselves, but why should 
the opinions of those commercially interested be dishonest? The 
very fact that they have devoted their time and money to the 
manufacture of such apparatus seems to prove that they are 
honestly convinced of its efficiency. At the same time, I do not 
think that in questions of physical fact the personal factor should 
weigh very heavily. Mr. Hall insists, rather strongly, that he is 
qualified to have an opinion on the matter because he has made 
some trials. Now, I have made hundreds of trials for every one of 
Mr. Hall’s, but I do not ask people to take my opinion ; I ask them 
to try for themselves, or to think for themselves, 

In the paper which I read in 1902, and which you reprint in the 
current issue, I stated well-known facts about the cooling power of 
evaporation, and drew certain deductions which appear to me to 
be logical. Nobody has ever controverted these facts, nor 
traversed the deductions, Mr. Hall’s objection that they are of a 
“conundrum ” nature cannot be taken asa serious objection. In 
my paper of 1902 I pointed out that water when evaporating 
would cool the heating surface more than colder water which was not 
evaporating, and now, in 1911, Professor Gibson proves, by means 
of an actual experiment which can be repeated ” any one with 
the same apparatus, that the plate in contact with boiling water 
can only be heated half a degree to one degree hotter than the 
water, but that when the water is not boiling the plate can be 
heated 40 deg. Fah hotter than the water, and actually some 7 deg. 
or 8deg. hotter than the plate in contact with the hotter water. 

Professor Gibson’s figures are as follows :- 
140 .. 


1600 .. 


Temperature of water, deg. Fah. 120 .. 
215 .. 


180 .. 213 
Temperature of plate, deg. Fah. 190 .. 21 


om .. 1 
Excess temperature of plate .. 70... 68 .. 55... 40.. 


Unless these figures can be disproved by further experiments 
the question of live steam feed-water heating efficiency can no 
longer be a matter of controversy. Some of Mr. Hall’s letter I 
find rather confusing. In his last paragraph he says, “‘ From my 
personal experience of the system ow say that those who have 
tried it in any form, under equal conditions, have not secured the 
economical results that have been promised, &c.”” May I ask if 
the results are not satisfactory, why do steamship owners who have 
adopted live steam feed-water heaters specify them for each new 
steamer, and why do mill owners who have tried them in some of 
their boilers always have them fitted to their remaining boilers / 

If Mr. Hall is ever in Belfast I can prove these facts to him, and 
prove that steamers have saved 5 per cent. of fuel on the round 
voyage to China and back, and that mill boilers have saved as 
much as 10 per cent. These facts I can prove, not by testimonials 
but by the books of the companies which have made the savings. 

Belfast, February 14th. Aveustus W. HaAMILton, 





Sir,—As one who has manufactured and sold large numbers of 
live steam feed-water heaters for boilers during the last few years 
which are in use in all parts of the world, I have been much 
interested in the articles and correspondence which have recently 
appeared in the technical Press arising upon the published results 
obtained by Prof. Gibson in his researches at the University 
College, Dundee. 

The opinion amongst engineers as to the efficacy of live steam 
temperature feed-water is sharply divided, and a number of corre- 
spondents have tried to explain away Prof. Gibson’s results by 
stating that the increased evaporation with steam temperature 
feed-water isdue to priming. That this is not so is proved beyond 
contention by the fact that where superheaters are used it is found 
that the superheat is higher with live steam feed-water in use than 
where the feed-water is used from the economiser direct. If, as 
the said correspondents have alleged, water were carried over with 
the steam there would be a drop of temperature in the super- 
heater, Increased superheat is realised in all cases under equal 
conditions, and this effectively disposes of the contention that live 
steam heating produces wet steam. 

There is another curious result which I have observed on many 

occasions—?.e,, where full steam temperature feed is used there is 
a decided increase in the temperature of the water from the 
economiser, The increase may be anything from 10 deg. Fah. 
upwards ; and this greater activity in the economiser shows that 
live steam feed-water has also a beueticial effect on combustion 
probably due to hotter boiler surfaces presented to the flues, which 
allow the flames to reach further without being demped out by 
the otherwise cooler surfaces which obtain with the lower tem- 
perature feed-water. 
_It isa fact that in many instances years ago the application of 
live steam feed-heaters resulted in failure, but this was due to the 
want of knowledge as to the conditions which must obtain in order 
to ensure beneficial results. 

The comparatively few engineers who have had extended 
experience in the application of live steam heaters have no diffi- 
culty in showing continuously economical results ; but they would 
not think of putting heaters to work under conditions such as have 

n named, and which have resulted in failure and disappoint- 
ment. If the engineers who display such rabid hostility towards 
live steam feed-water heating had more extended experience 
they would know under what conditions substantial economy is 
obtained, 

Harrogate, February 18th. 


GO, WILKINSON, 


_ 5IR,—The position taken up by Professor Gibson is to me a most 
interesting one, and I wish to ask him point blank if, having in 
mind the trials by Professor Goodman, he is prepared to maintain 
that economy is inherent in the system of live steam heating! Is 
= willing to guarantee every time, in any type of boiler, on any 
oad, a saving of 5 per cent. or even 2.5 per cent.’ Will he, with 
puadence, put the results of the trials he made against those by 
rofessor Goodman? I wish Professor Gibson to realise fully the 
hature of the questions I am asking’ And I also wish him to under- 
stand that I know what I am talking about when I ask those 
erga: I know the answer to the first much better than he 
on _/ say that from the most reliable sources of information 
Here 1s no economy by the system in any shape or form on the coal 
consumption, In the utilisation of exhaust steam economy is 
inherent in the system. Not so with live steam. 
Professor Gibson asks why I do not publish figures to prove my 
Goal My figures are exactly in atnueidaes with those by Professor 
o man, Are his figures not sufficient? They were the result 
: and practical tests, not in the laboratory, but in a boiler in 
ctual working conditions, and I will back his result and mine 
against the world, because they are true in every detail without 
xy | assumptions about them. 
some Os80F, Gibson asks are not the tests he made in the laboratory 
— criterion as to what can be obtained in actual practice? No, 
med are not. I absolutely refuse to accept the results and 
ren ee derived from a boiler in which the coal is put on in 
that T as having any bearing on the question. Do you think, Sir, 
will accept such figures against those by Professor Goodman, 
— those conducted on boilers from 6000 1b. to 20,000 Ib. 
aggre per hour, and where the whole of the coal used in the 
hdee tests would go into one corner of the grate? Tests by 





students on a little laboratory boiler, against the actual working 
experience, on actual working trials, by the most skilled and practical 
engineers to be found in England ! 

I notice that one of — readers thinks I give my whole case 


om A when I admit er evaporations by thermal storage. 
Nothing of the sort. e evidently does not know what he is 
writing about. 


I There is no difficulty in doubling the evaporation 
with thermal storage. I would, however, remark that the difficulty 
does arrive when you to uce the coal bill, From m 
remarks above Mr. A. B. will see that it takes just as many Britis 
thermal units to heat and evaporate 10001b. of water by means of 
live steam heating as it does to perform the operation with any 
ordinary boiler in general use. 


Kingston-on-Thames, February 18th. JouN I, HALL. 





Sir,—Allow me to post out that the statement in Mr. Erith’s 
letter in your issue of February 10th inst., ‘‘ The thermal effect of 
any live steam heater is necessarily similar to that of a live steam 
injector,” appears to me to be very far from correct. What 
happens is, as 1 tried to show in my letter of the same issue, as 
soon as the steam injection valve is opened, if the boiler tempera- 
ture is 366 deg. the steam falls 154 deg. in temperature. This loss 
of heat is instantaneously converted into kinetic energy and half 
of the momentum of the steam can, as a maximum, be transferred 
to the feed water. The actual energy of the combined mass forces 
open the delivery valve and sends the feed water iuto the boiler, 
but leaves little heat for heater pur 5 

I think the only difficulty about the live steam heater is to get a 
reliable statement of the saving per cent. of fuel under given 
conditions, 

Dr. Gibson in his letter quotes a shipowner who always found a 
saving of 10 per cent. with this heater. Comparing this with the 
performance of the Cunard liner Lusitania, taking the figures 
from a ier by Mr. Bell published in THE ENGINEER of July 10th, 
1908. This steamer has no live steam feed heater, using only 
exhaust steam from the auxiliaries to heat feed up to about 
200 deg. If the live steam feed heater had been used instead, 
11 per cent. saving of coal instead of 10 per cent. might be taken, 
as the hot well temperature is low, 68 deg. only, and the rate of 
combustion 24.1 lb. per square foot of grate per hour. The saving 
per shaft horse-power hour would be 1837 heat units, the water 
evaporated per hour by 1 lb. of coal being 10.9 lb. by the exhaust 
steam method used, the total weight of feed per shaft horse-power 
hour by number of degrees feed is raised above temperature of 
hot wel] = 121 x 15.35 = 1857 heat units saved, which is practically 
the same as the live steam heater. 

Where the loss is cohsidered everything is in favour of the live 
steam feed heater. Raising the feed to a little over 200 deg. 
means the loss of the vacuum to all the auxiliaries 

The turbines for the electric installation indicating over 
2000 horse-power will lose fully half their power from the want of 
the vacuum. The loss to the other auxiliaries, though not so great, 
will be very serious, 

The complication and troubie will be very great compared with 
the simple live steam feed heater. A condenser is provided for 
the auxiliaries, which will only occasionally be used. 


February 20th. A. R. 





Sir,—The explanation of the fact that in many cases an 
economiser makes an indirect fuel saving, as well as the direct fuel 
saving due to recovery of heat from waste gases, is very simple. 
Most boilers using cold feed-water are hand-fired and have poor 
draught ; when an economiser is added the chimney is frequently 
rebuilt, and, in any case, the recovery of waste heat makes the 
fireman’s work much easier, so that the smaller quantity of coal is 
more intelligently fired, and the indirect fuel saving is due to 
improved combustion. 

A long experience with exhaust steam feed-water heaters shows 
similar results ; for instance, the direct fuel saving due to heating 
water with exhaust steam through 160 deg.—-say from 50 deg. to 
210 deg.—is about 15 per cent. ; but the average actual saving is 
about 20 per cent. higher, say 18 per cent. ; the indirect fuel 
saving is the direct consequence of improved combustion at the 
reduced rate of firing. This is confirmed by the fact that occa- 
sionally combustion is more efficient at the higher rate of firing, in 
which case the economiser or the exhaust steam heater gets 
credited with less fuel saving than is due to the recovery of 
waste heat ; but such cases are rare. In modern plants, using 
both exhaust steam heaters and economisers, with boilers fitted 
with mechanical stokers, and air positively supplied by a fan, 
the efficiency of combustion is almost identical at different rates 
of firing ; and under such conditions the fuel saving is merely that 
due to the recovery of waste heat by the feed-water, with 
neither indirect gain nor indirect loss. 

Another proof that, apart from the direct fuel saving due to 
recovery of waste heat, the temperature of feed-water entering 
the boiler is immaterial, is afforded by the well-known fact that 
boiler efficiency guarantees are made for ‘ equivalent hourly 
evaporation from and at 212 deg. Fah.,” with coal of specified 
heat value; the quantity of coal being thus determined, the 
boiler efficiency guarantees are filled by tests made with either 
cold or heated feed-water, as may be most convenient to the 
boiler users. If the boiler efficiency were reduced by testing with 
cold feed, boilermakers would insist on hot feed for guarantee 
tests ; but they do not doso. The heat transmission from gases 
to boiler water is the cause, and not the effect, of ebullition and 
circulation of water in boilers. Experiments on heat transmis- 
sion to water in open pans have no bearing on boiler practice. 

There is every reason that waste heat should be recovered by 
feed-water, both from exhaust steam and from waste gases ; but 
the live steam heater can make neither direct nor indirect fuel 
saving. Hx nihilo nihil fit. 

Professor Gibson’s patent medicine analogy is very apposite ; the 
patient recovers after taking the patent medicine, just as a fuel 
saving ‘‘ follows the installation” of the live-steam heater: in 
either case a testimonial may result. 

Professor Gibson will tind in Babcock and Wilcox’s boiler cata- 
logue the following clear statement :—‘‘ All heat imparted to 
feed-water by injectors and ‘live-steam-heaters’ comes from the 
fuel and represents no saving.” Professor Gibson can hardly 
expect anyone to believe that his small locomotive type boiler, 
i ents feet heating surface, evaporated 1106 lb. water hourly 
with less than 1 per cent. of moisture in the steam ; nor can engineers 
accept as a ‘careful measurement” of moisture in steam the 
mere calculation from such part of the moisture as was deposited 
in a steam separator. Even calorimeter tests are now disregarded 
as evidence of dry steam. The difference between spraying water 
and using three successive waterfalls in the steam space is difficult 
to follow ; but the actual practice cannot fail to give wet steam. 

Professor Gibson does not seem aware that Professor Goodman 
did not employ this priming device, but an external live-steam 
heater, which would not influence priming one way or the other. 

CHARLES ERITH. 

London, February 20th. 





DANGEROUS BOILERS ON THE RIVER THAMES. 


S1r,—I am pleased to see that Mr. R. N. Tough, a member of 
the Thames Conservancy, has seen fit to answer my letter that 
appeared in your columns with regard to dangerous boilers on the 
river Thames, and in reply wish to say that owing to the Thames 
Conservancy not having taken any practical steps, after tive years of 
continuous correspondence, to protect that public against dangerous 
boilers, was the reason why I i oe that the rd of Trade 
were the proper authority to deal with the matter, more especially 
seeing that boiler inspections could be economically carried out by 
their existing Thames staff. It is a very weak attitude for the 
Conservancy to hide their responsibility by saying that they have 





not the powers and to take no practical steps after five years’ 
correspondence and proof of the existing state of en 

Mr. Tough refers to the Boiler Tapiecians Act. hat would 
this do beyond filling the pockets of lawyers and experts at an 
inquiry, which would result in the respondent being ordered to pay 
a portion of the costs of the inquiry, generally an infinitesimal 
amount, instead of a heavy fine, which ought to be inflicted in all 
cases where boilers are proved to be worn out. 

I quite agree with Mr. Tough that a boiler fourteen years old 
does not necessarily mean that it is worn out ; any engineer knows 
this. What I meant was that in the hands of an odd man who does 
gardening, cleans boots, and such like work, steam boilers are not 
likely to have a long life, more especially as the majority are laid 
up in the open. ese fire-tube boilers, moreover, are subject 
to having heat raised in them in a hurry, which is detrimental, to 
say nothing of the probability of their being occasionally short of 
water. 

I am informed that the steam launch Brunette was sold to the 
last owner for under £30. Is it to be reasonably expe ted that a 
good steel hull, somewhere about 35ft. in length, with a pair of 
engines and a sound locomotive boiler, could be purchased for 
such a price? I examined and condemned the boiler as unfit for 
any useful pressure, but the owner innocently never gave a thought 
as to the condition of the boiler, and was astonished when 
I reported as to its condition, he having been informed by a local 
boat builder that the boiler was good for some years. What goud 
are the Boiler Acts in such cases? I maintain that such craft are 
a danger to the public. 

Take another case of the steam launch White Ladye, bought by 
a gentleman whom I know for the sum of £15, and sold at the 
end of the season for £7 ; the boiler and fittings were in a shocking 
condition. 

Then again, about two years ago, a craft for comic advertising 
purposes made a single trip down the Thames from the river 
Kennet. The Conservancy no doubt took the registration fee and 
tolls, but was an inquiry made as to its condition? The vessel was 
a perfect wreck, hardly able to keep steerage way through defec- 
tive machinery; in fact, the breakdowns of this vessel were 
actually reported in a daily paper. These are the craft that Mr. 
Tough, a member of the Conservancy, is wishing to make us 
believe that the owners of are alive to their responsibility. In all 
probability the launch was bought for a song for the trip and solid 
as old iron after running down the Thames and frequenting the 
crowded locks. 

In due fairness to Mr. Tough, I wish to say that in a newspaper 
cutting that I sent you reporting the meeting of the Conservancy, 
nothing was mentioned as to his having proposed that no new 
registration should be granted without a certificate showing that 
the boilers had been examined—this is as it should be, and without 
this the danger will always be there notwithstanding any Acts of 
Parliament. The Conservancy spend £500 a year on the inspection of 
petrol boats ; why not include boilers? How was this power so 
easily obtained and carried out / 

It is true that boiler explosions have been very few on the upper 
river—I only know of two serious cases, but it must be borne in 
mind that 25 years ago there were comparatively few steam 
launches on the river. It is the old craft which are sold at 
old iron prices that are the cause of the danger which is increasing 
as they grow older. Then again, look at the class of men taking 
the place of engineer ; some are coachmen, and with others their 
engineering training has been derived from working a mowing 
machine ; these are the men in whose hands the old-fashioned 
Salter spring safety valve is put. 

Mr. Tough, however, omits to give a reason why the Conservancy 
should still allow a steam launch proprietor to risk twelve lives, 
but not thirteen. No amount of argument will make me believe 
that such a regulation is a rational one, and the sooner the Con- 
servancy and the Board of Trade arrive at some understanding 
among themselves as to who is the right body to take the respon- 
sibility the better. 

In conclusion, seeing that*I can show that a dangerous boiler 
has been worked on the Thames, it is astonishing that a member 
of the Conservancy can now end his reply to my letter by saying 
that he does not think that any case has been made out for adding 
to the existing laws on the subject. If Mr. Tough would like to 
have any further evidence in support of what I maintain should be 
a public cause, if he will communicate with me privately I shall be 
pleased to give him further information on the subject. 

Falmouth, February 13th. BaRRETO. 


RAILWAY SPEED IN 1910. 


Sixk,—The Belfort-Paris run of 275} miles in 5 hours 50 min. 
alluded to by your correspondent is not really performed. The 
intermediate stops for service purposes at Chaumont and Troyes 
are not shown in the public time table, as the train is intended 
solely for passengers from Italy and Switzerland. The old State 
railway alone among the French lines possesses track water troughs, 
and the tenders of the express engines of the Eastern Company are 
limited in capacity to about 4400 gallons of water, which 1s barely 
enough to allow of a break of 120 miles. Track troughs are not 
used in Germany, and it is only by encumbering the engine with a 
tender of large capacity, viz., 6872 gallons, that the non-stop run 
of 158 miles between Berlin and Hanover is rendered possible. 

London, February 18th. THE WRITER OF THE ARTICLE, 





HEAT ABSORPTION BY WATER. 


Six,—With reference to the letter signed ‘‘S. R.” in your publica- 
tion of the 17th inst. dealing with the above subject, wherein it is 
stated that the cutting through of a cast iron vessel containing 
water by means of an acetylene blow-lamp was successfully 
accomplished, is not this due to the failure of the cast iron to 
transmit the heat through its thickness at the same rate as it is 
received / 

It appears that could the heat be dissipated by conduction at 
such a rate as to prevent the material being raised to its melting 
temperature the water would be able to absorb it. 

Newecastle-on-Tyne, February 2ist. W. T. DALTON. 








INSTITUTION OF PosT-OFFICE ELECTRICAL ENGINEERS.—The fifth 
ordinary meeting of the Metropolitan Centre was held at the In- 
stitution of Electrical Engineers on Monday, the 13th inst. Mr. 
E. W. Pettit read a paper on ‘‘ Conveying Systems,” with special 
reference to their adaptability for use in post-offices. Mr. Pettit 
stated that, apart from the difficulty of commercially justifying the 
introduction of conveyors into existing offices— use, on account 
of the complex organisation of these offices it is only possible in the 
majority of cases to deal mechanically with sections of the work 
and not with the whole of it—yet considerations of speed, 
increased facilities for supervision, and general convenience may 
and often do make the installation of Se machinery desir- 
able. The principal conditions to be fulfilled by postal conveyors 
are freedom from breakdown, and from danger to staff, and the 
elimination of machinery from the office itself. In the opinion of Mr. 
Pettit, the conveyor which more closely approximates to these con- 
ditions than any of its rivals is the form known as the ‘‘band,” 
and the lecturer showed complete designs for two large conveyors 
—one 450ft. in length—and suitable for carrying bags weighing up 
tol}cwt. Methuds of distributing correspondence from ban 
conveyors either at stated positions or automatically over a given 
length by means of deflection planes were discussed. Slides of 
conveying installations in several American post-offices were shown 
and the installations fully described. Mr. Pettit also gave a 
formula which he had used in practice for the calculation of the 
driving power required for conveyors, 
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BOILERS AND MECHANICAL STOKERS 


NEW MIDLAND RAILWAY POWER STATION 
AT DERBY. 


THE power station which has recently been erected by | 


the 


Midland Railway Company at Derby is situated | 


between the canal and river, near the locomotive works, | 
and is approached from the latter by a bridge spanning | 


the canal, which is also used for the conveyance of coal, | } C 
| drum type; they run at 3000 revolutions per minute. 


and has been provided in connection with the new | c v 
P | There are two rows of impulse blading, and five stages of 


station. The station provides power for the locomotive, 


carriage and wagon, signal, telegraph, general stores, and | 


other departments, and lighting for these and the whole 
of the chief offices of the railway company. The installed 
capacity is about 3000 kilowatts, while the normal load 
on the present basis will be approximately 1900 kilowatts. 


Coal is delivered on the locomotive works side of the | 


canal, and is elevated and conveyed to the power station 
over the bridge above mentioned. The elevator hopper, 
inade in the railway company’s locomotive shops, has a 
capacity of 20 tons. The bridge, which was also con- 
structed in the locomotive shops, has two main girders of 
box section supported from walls at either end, and from 
two sets of intermediate stanchions. One end is free, and 


the connection with the stanchions is a sliding one to | : A , , 
| from the condenser-room and is delivered into the engine- 


allow for expansion. 


The bucket elevator and conveyor belt, supplied by | 


Leech, Goodall and Co., of Leeds, have a capacity of 
15 tons per hour. 
canvas, and is 185ft. long by 18in. wide. 
made by Royce and Co., Limited, of Manchester, runs on 


The belt is of waterproofed surface | 
A 10-ton crab, | 
| vided with a “ vacuum augmenter.” 


| 


| three rows each of reaction Parsons blading. 


| room. 


course of construction. It will be used to remove ashes, 
&e., during ordinary running. The power cables and 
pipes for “make up” feed for boilers, &c., are carried 
over the bridge. 

There are in the power station two turbo-generators, 
each of 1250 kilowatts capacity. They were supplied by 
Willans and Robinson, Limited, and are of the disc and 


Steam is 
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COAL ELEVATOR 


are also by Willans and Robinson, and are of thie 
Edwards type, three-throw, 1lin. diameter, Zin. stroke. 
Two small engine-driven generating sets have also 
been provided. They are for use during the light night 
and week-end loads, and will also come into service 
should one turbine set become disabled. The engines are 


| of Willans’ central valve type, and have been removed 


supplied through fourteen nozzles, four of which are | 
| permanently open; three are operated automatically for 
| overload, and the remainder are hand operated in two 


sections of four and three. In case of failure of the 
main governor an emergency governor comes into opera- 
tion. 
plied by a pump driven from the turbine shaft. The oil 
is filtered and passed through a cooler before being 
returned to the bearings. The generators driven by these 
turbines were supplied by Siemens Brothers Dynamo 
Works, Limited, as sub-contractors to Willans and Robin- 
son, and are of the revolving field type, two-pole, 50 
cycles, 460 volts, three-phase. Air for cooling is drawn 


The exciters are direct coupled. 

The main condensers were supplied with the turbines 
by Willans and Robinson, and are of the surface type. 
Each has a cooling area of 2160 square feet, and is pro- 
In case of a failure 


Forced oil lubrication, at 10 Ib. pressure, is aup- | 


the bottom flange of the bridge girders, and served to | of the vacuum the turbines will be put to atmosphere by | 


convey machinery, kc., to the power station while in | Alley and MacLellan automatic valves. 


The air pumps 





other electrical stations of the railway com- 

One is of 250-kilowatt and the other 160-kilowatt 
capacity. The generators of these sets are new, and were 
supplied by Ernest Scott and Mountain, Limited. The 
sets originally ran non-condensing, but a single condenser 
for the two has been fitted. This condenser is by I. 
Storey and Sons, Limited, Manchester. The air pump is 
by the same firm. It is of the Edwards’ type, is two- 
throw, 12in. diameter by 10in. stroke, and runs at 125 
revolutions per minute. The steam is received through 
a Reid and Adie oil separator, and an automatic atmos- 
pheric exhaust is provided. 

The main low-tension switchboard was imade by 
Cowans, Limited. It consists of four generator, three 
transformer, and four feeder panels; one testing, one 
station lighting, one lighting distribution, and one spare 
panel. Three 400 kilovolt-ampére transformers, by the 
British Westinghouse Company, raise the pressure from 
460 volts on the main bars to 6600 volts for transmission 
to the carriage and wagon department through two British 
Insuluted and Helsby paper lead-covered cables. The 
high-tension switekbnosel was made by the Midland Rail- 
way Company, and Ferranti’s switch gear, &c., is fitted. 
It controls the 6600 volts supply to the carriage and 
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CROSS SECTION OF THE BOILER HOUSE 


wagon department. There are three 400 kilovolt-ampére | a direct-current 440-volt supply for cranes, &c., in the 
transformer, and two feeder cells; the normal load is | locomotive shops, and for driving the auxiliaries in the 
about 600 kilowatts. Two 150-kilowatt rotary converters, | power station. Each set has its own auto-transformer 
supplied by the British Westinghouse Company, provide and switch panel. A 15-ton overhead three-motor elec- 




















/ | 





Swan Sc. 


tric crane, made by Adamson, Ramsbottom and Co., is 
provided in the engine-room. 

The steam piping is made of steel with welded flanges 
and branches, and was supplied by Aiton and Co. The 
valves are of Hopkinson’s make, those in the steam piping 
being of the Hopkinson-Ferranti type with steel bodies. 
The feed piping is made of cast iron, and is run- in 
duplicate. The condensed water from the turbines can 
be returned either direct to the hot-well or through a 
Lea recorder notch tank. The piping is so arranged that 
any one or all of the discharges can be measured. The 
recording instrument is fixed on the turbine-room floor. 

Circulating water is obtained from the river, and is 
pumped up by two Rees Roturbo pumps, each of 2200 
gallons per minute capacity. These are situated in a 
well by the river, and are driven by vertical shaft motorr 
which are controlled from the engine-room. The wates 
is taken through pipes 2ft. internal diameter to the con- 
densers and returned to the river, the outlet being drowned 
at all levels of the river, thus maintaining a syphon action. 
A steam ejector is provided in the turbine-room to deal 
with the air released from this water, and a small elec- 
trically-driven air pump will shortly be installed for this 
purpose. A steam feed pump, by J. P. Hall and Co., 
delivers 40,000 Ib. of water per hour. The steam cylinder 
is 24in. diameter, and the water cylinder Tin. diameter 
by 18in. stroke. An electrically-driven turbine pump, 
also of 40,000 Ib. per hour capacity, was supplied by the 
Rees Roturbo Company. It runs at 2250 revolutions per 


‘minute, and is driven by a 15 horse-power variable speed 


motor. 

The main contractor for the boilers was the Stirling 
Boiler Company. The three Stirling boilers will each 
evaporate 20,600 lb. per hour with feed at 80 deg. Fah. 
The working pressure is 170 1b. per square inch with 
150 deg. superheat. They are of the five-drum type, with 
three steam and two mud drums, and have 480 tubes 3}in. 
diameter. Their heating surface is 6021 square feet, grate 
area 109 square feet, and weight complete 46 tons each. 
The temperature of the flue gases is about 500 deg. Fah. 
Superheaters of the “ Foster” type have been supplied by 
Heenan and Froude, as sub-contractors tu the Stirling 
Boiler Company. Two automatic stokers are fitted per 
boiler. These are by the Underfeed Stoker Company, 
also under a sub-contract to the Stirling Boiler Company. 
These are arranged to burn low grade cheap coal, 
commonly known as smudge. 

Forced draught is supplied through ducts passing 
under the boilers from back to front. The fans are by 
Heenan and Froude, and are driven by motors made by 
the railway company. Each fan gives normally 12,000 
cubic feet of air per minute at 2}in. water gauge, and 
when forced 15,000 cubic feet per minute at 23in. water 
gauge. Separate chimneys are provided for each boiler. 
These are 44ft. internal diameter, and rise to 60ft. above 
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the grate level, being lined to a height of 30ft. The flue 
gases are sampled continuously by a CO, recorder of the 
Simmance and Abady type. An ash subway is provided 
under the boiler-room at the front of the boilers to allow 
of easy removal of the ashes. 

The main cables to the various shops, and. to the 
carriage and wagon department, are run overhead on 
the walls, and in and on the roofs of the locomotive shops. 
These are all three core-bitumen insulated, and are 
carried in boxing, except the high-tension cables to the 
carriage and wagon shops, which are paper lead covered. 

The work of changing over from the old steam and 
shafting drives to the new electric motor drives is being 
rapidly pushed on. The station has been designed by the 
railway company’s engineers, and, except where the 
names of the firms have been mentioned, the plant has 
been manufactured in the company’s locomotive shops. 
We are indebted to Mr. H. Fowler, the company’s chief 
mechanical engineer, for permission to publish this 
description and illustrations, and those on page 192, and 
to Mr. J. Dalziel, who, under Mr. Fowler's direction, 
designed and supervised the work, for his explanation of 
the various details. 








OBITUARY. 


JOHN WYLIE NISBET. 


WE much ‘regret to have to announce the death of 
Mr. John Wylie Nisbet, chairman of the Junior Institu- 
tion of Engineers, which occurred on Friday, 17th 
February, at Putney, at the early age of forty-two. Mr. 
Nisbet was born at Edinburgh, and was educated at 
Polmont, Falkirk, and at the Andersonian College, Glas- 
gow. His apprenticeship was served at the Reading 
Colliery Works of J. T. Salveren and Co., of which his 
father was for many years chief mechanical engineer. 
Mr. Nisbet was engaged in the locomotive department of 
the North British Sete Cowlairs, Glasgow, from 1888- 
1891, and afterwards acted as superintendent for Lucas 
and Aird on the construction of the West Highland Rail- 
way. In 1895-1898 he was occupied on the construction 
of the Budleigh, Salterton, and the Holsworthy and Bude 
Railways, for John Aird and Co., and during the next two 
years was at Birmingham for the same firm on the 
erection of the corporation’s new gasworks at Nechells, 
including a gasholder tank of 8} million cubic feet 
capacity, a retort house, with circular span roof, inclined 
retort installation, &c. He was subsequently appointed 
works manager to Messrs. Aird at their Belvedere-road 
depét. A man of tremendous energy, tempered with the 
greatest tact, of a lovable disposition withal, his loss will 
be keenly felt both in the business and social circles in 
which he moved. 








ANALYSES OF SCALE FORMED IN 
ENCLOSED FEED HEATER. 
By A. W. EMPSON, A.M.I.E.E., A.M.I. Mech. E. 

THE subject of boiler feed water and its impurities having 
lately received a large amount of attention, the writer trusts 
that the results of his investigations, given in this article, 
will prove of interest, in that they show the action of a feed 
heater on a particular water step by step. 

The use of a feed heater in the exhaust line serves to 
recover a large amount of heat which would otherwise be lost 
in heating up the circulating or injection water, and, where 
economisers are installed as a second stage in the heating 
process, has the beneficial effect of preventing sweating and 
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consequent corrosion of the economiser tubes occasioned by 
the use of cold water. 

Makers of economisers recommend that the minimum tem- 
perature of the entering water should not be less than 90 
deg. Fah., and where no other means of obtaining this 
temperature are available, it is usual to by-pass some of the 
hot water from the outlet into the feed pump suction, with 
the result that power is wasted in pumping against the 
pressure, and the capacity of the feed pump is reduced. 

When hard water is used without undergoing any softening 
process, the heater will precipitate a fair amount of the tem- 
porary hardness, and thus lessen the quantity thrown down 
in the boilers. 


a 


waters is carbonate of lime, or calcium carbonate, Ca COs, 
which is held in solution as calcium bi-carbonate, Ca 
(HCOs)2, by carbonic acid, COs. 

This may be eliminated by boiling, as the carbonic acid 
gas which holds the lime in solution is driven off, and the 
carbonate of lime is thrown down as an insoluble precipitate. 

This action is shown by the chemical equation :— 

Ca (HCOs)2 = Oa Cos + H,0 + CO. 

The same applies to magnesium carbonate, Mg CO;, the 
equation then being :— 

Mg (HCOs,)= — Mg CO; + H,0 + CO). 

Hardness due to bicarbonate of lime or magnesia is termed 
‘* temporary hardness,’’ and while complete precipitation is 
brought about by boiling the water, even moderate heating 
will effect a considerable reduction, as the following analyses 
will show. 

In the case investigated, the water supply was obtained 
from an artesian well, being raised by compressed air into a 
tank from which it gravitated through the feed heater, the 
pressure of water in the heater tubes being only a few 
pounds. 

The heater was situated in the exhaust line of a compound 
engine above the jet condenser, and the water, entering at 
the bottom, made eight passes through the tubes, which were 
arranged horizontally. 

Samples of scale were taken from the diaphragm plates at 
the second, fourth, sixth, and eighth passes, as shown in 
Fig. 1, only one tube being shown in each section, and the 
average temperatureseat these points are given in the curve 
Fig. 2. 
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Several tests were made at different times in order to 
ascertain the reduction in the temporary hardness of the 
water after passing through the heater, and these gave an 
average of 6.70 per cent. 

The analyses of scale are given in Table I., and the per- 
centages of lime and magnesia have been plotted in the curve 
Fig. 2. 

The average of several analyses of the well water is given 
in Table IT. 


TABLE I.—Analyses of Scale. 

















2nd pass. 4th pass. 6th pass. | 8th pass. 
Silicaandsand .. .. .. 14.643 1.196 0.559 0.996 
Oxide of iron and alumina 1.870 2.296 1.646 8.546 
Calcium carbonate .. .. 73.025 88.500 | 90.808 $1,807 
Magnesium carbonate 2.163 2.959 3.405 3.212 
Organic matter, &. .. 8.299 5.049 | 3.582 | 5.439 
Total .. 100 100 % 100 


100% | 
| 





Norgs.—Samples dried at 215 deg. Fah. previous to analysis. 
TABLE II.—Analysis of Well Water. 


Grains per gallon. 
Silica and sand. . .. 0.839 


Oxide of iron and alumina 0.072 





Calcium carbonate .. . 12,525 
Magnesium carbonate 2.650 
Magnesium sulphate 3.055 
Sodium chloride 4.580 
Sodium sulphate a3 2.730 
Oxidisable organic matter 0,069 

Total solids . 26.520 


The above analysis shows that the water could be greatly 
improved by treatment in a softening plant, and apparatus 
for this purpose is now being installed. 








DOCKYARD NOTES. 





THE Zeit learns that the Austro-Hungarian naval authori- 
ties have finally agreed to fix the expenditure upon Dread- 
noughts, fast cruisers, and torpedo-boats at £12,500,000, 
spread over six years instead of five, as was originally pro- 
posed. This, while lessening the immediate burden on the 
taxpayers, will not affect the time occupied in construction. 
The first Dreadnought is to be launched at the end of Decem- 
ber next, after which the building of the third and fourth 
will be proceeded with. 





THE pair of 12in. guns, Mark XI., in the fore barbette of 
the battleship Vanguard, refitting at Devonport, have been 
exchanged for two of the later pattern Mark XII. The 
latter guns, which are 50 calibres in length, and fitted with 
improved breech mechanism, will be subjected to a series of 
experimental tests. 





THE success which has attended the policy of the British 
Admiralty in substituting oil fuel for coal has been so great, 
that the Government is now asking for tenders for 200,000 
tons of oil for use as fuel in the Navy. A sum of £45,000 
was allotted in the last Navy Estimates to provide additional 
storage accommodation for oil fuel for warships at Chatham, 
while during the last few years oil tanks have been erected at 
Plymouth and other naval bases. The increase in the use 
of oil fuel is shown by the fact that the first order last year 
was for 100,000 tons, which has been doubled in twelve 
months. 








One of the most common impurities found in natural 





which is fitting out at the dockyard of Scott’s Shipbuilding 
and Engineering Company, Greenock, are in progress. The 
machinery has been found to work perfectly. The vessg] 
was launched on April 9th last, and notwithstanding the 
prolonged delay caused by the lock-out in the shipyards, the 
main and auxiliary machinery has been fitted well within 
contract time. The Colossus is expected to leave early in 
March for the South, where she will be docked. She wil] 
return later to the Clyde to run acceptance trials. 





THE unarmoured cruiser Active will be launched at Pem-. 
broke Dockyard on February 27th. 


THE armoured cruiser Drake, the flagship of the !ifth 
Cruiser Squadron, which was paid off at Portsmouth on the 
15th inst., is to undergo a very extensive refit, though jot 
so extensive as that which has been carried out on her sister 
ship, the Good Hope. The estimated cost of the Drake's 
refit is £24,219. On the Good Hope over £66,000 has heen 
expended at this dockyard. The Drake has been constantly 
employed ever since she was completed in 1902. Until the 
completion of the Indomitable she was the fastest steaming 
cruiser in the British Navy, and all through her career she 
has never given any trouble whatever. 

COALING results of the Home fleet at Arosa Bay were :— 
Dreadnought received 1018 tons, average 309 tons per hour: 
Collingwood 1050, average 247; Temeraire 900, average 
235.5; St. Vincent 950, average 230; Natal 900, average 
218.8; London 900, average 193.5; Prince of Wales 1200, 
average 189.9; Venerable 1000, average 186.8; Britannia 
800, average 186.6; Lord Nelson 950, average 185.4 (swept 
collier) ; Agamemnon 1100, average 185.3; Hindustan 1400, 
average 184.8; Formidable 1000, average 179 ; Black Prince 
| 800, average 165; Dominion 800, average 164.5; Cochrane 
| 700, average 160.5; Queen 808, average 153.9; Warrior 

1150, average 136.9 (swept collier); Achilles 1000, average 
| 122.5 (swept collier) ; Glasgow 650, average 116.4; Venus 
| 500, average 3.5; Doris 500, average 101.5; Duke of 
Edinburgh 1300, average 98.5 (swept collier); Bristol 650 
| average 88.5; Gloucester 500, average 85.9 (swept collier) ; 
| Liverpool 500, average 73.5 (swept collier). 








THWAITE FUND.—We are requested to state that the balance of 
this fund having been handed over to the Public Trustee to 
administer under a deed of transfer accepted by him, the com- 
mittee of the fund has now been dissolved, and take this oppor 
tunity of returning their sincere thanks to all who so kindly 
subscribed to the fund. 


THE INSTITUTION OF HEATING AND VENTILATING ENGINEERS. 
The annual general meeting of the above Iustitution was held at 
the Trocadero Restaurant, Piccadilly-circus, on Tuesday, February 
14th. The president, Mr. C. Ingham Haden, was in the chair, 
The minutes of the last meeting, held on October 18th, 1910, were 
read by the secretary, and confirmed by the meeting. The report 
and balance sheet were adopted. There were twelve new members 
elected, thirteen associates, one member re-elected, and two trans 
fers from associate to full membership. The new president, Mr. 
O,. M. Row, M.I. Mech. E., of Irlam, Manchester, was inducted 
to the chair by the retiring president, and the presidential address 
was given. A paper was read by Mr. John H. Blizard, A.M. Inst 
C.E., F.R.I.B.A., of Southampton, on the ‘‘ Ventilating and 
Heating of Public Buildings in their Relation to the Prevention of 
Tuberculosis,” An address was given by Mr. W. H. Hurtley, 
D.Se., of St. Bartholomew's Hospital, London, on ‘“ The Air of 
Inhabited Rooms with Special Reference to Dust,” and a ‘Case of 
Corrosion by Water of the Hot-water Pipes ata Sanatorium.” Mr. 
Dolby’s paper was deferred till the Chester meeting. The paper 
and address were full of interest and well received by the meeting, 
discussions taking place on both. The dates of future meetings 
were fixed as follows :—Summer meeting at Chester, July 3rd and 
4th ; autumnal meeting, October 17th, at the Institution of 
Mechanical Engineers, Storey’s-gate, London, S.W.; and the 
annual meeting in London on February 6th, 1912. The usual 
dinner followed the general meeting, and a very enjoyable evening 
was spent. 


THE JUNIOR INSTITUTION OF ENGINEERS.—An interesting paper 
has recently been read on ‘Condensing Plants,” by Mr. G. L. 
Kothny, before the Junior Institution of Engineers. The author 
spoke chiefly about modern air pumps, realising that with the 
high vacua now demanded, this part of the plant is of supreme 
importance. Dealing mainly with rotary pumps he described in detail 
the LeBlanc dry air pump. It was shown how a reversed turbine 
wheel, revolving before a jet of water, cuts off thin sheets, which, 
projected through stationary nozzles, each entrap a sandwich of 
air. This air and water sandwich is compressed into a plug, which 
— through a diffuser to atmosphere, or any required head. 

e author explained that the latest design can be self-starting, 
and will continue working with unexpectedly heavy air leaks. 
Mr. Kothny next outlined various forms of condensers to which 
the rotary principle is applied, dealing first with the ‘‘ simple jet,” 
in which the steam is condensed, and the air removed by a single 
jet composed of many sheets of water exposing an enormous sur 
face to the steam. He next described the “‘multiple jet,” in 
which the cooling water is projected through nozzles into a steam 
space, and falling is extracted by a turbine pump, mounted on the 
air pump shaft, the latter working on the above-mentioned system. 
After touching briefly on ‘‘ Barometric Plants” the author passed 
on to the consideration of ‘‘surface condensers,” and gave a 
description of turbine-driven auxiliaries, air, circulating, and hot 
well pumps, all being direct coupled to a small impulse turbine. 
In conclusion, he discussed the relative advantages of different 
types, and the particular purposes to which they are adaptable. 


DEPARTURE OF A HAMBURG-AMERIKA LINER.—The Bayern, 2 
large steel screw steamer, which has been built by Messrs, Harland 
and Wolff, Limited, for the Hamburg-Amerika Linie, went out on 
her trials on Saturday, the 11th instant, and subsequently left for 
Antwerp and Hamburg. The Bayern, which isa sister ship to the 
Sachsen built recently for the same firm, is 470ft. long, 58ft. beam, 
and of about 8000 tons. She has been specially designed for the 
Eastern. trade, is of the three-deck type, with p, bridge, and 
forecastle, and is of very strong construction, built to the highest 
class of British Lloyd’s, Germanischer Lloyd’s, and to the require- 
ments of the See-Berufsgenossenschaft, Hamburger Baupolizci, 
and other German authorities. She has seven watertight bulk- 
heads extending to the upper deck, steel decks, and cellular double 
bottom extending right fore and aft. The new vessel has four 
steel pole masts, fore and aft schooner rig, and three derrick posts 
fitted with steel tubular derricks. There are in all twenty-one 
derricks, including 40-ton and 25-ton derricks, the facilities for 
working cargo being exceptionally good. The vessel has seven 
large cargo hatches, and the winches, windlass, and steering gear 
are of the latest type The ship has a complete installation of 
electric light, and also Suez Canal electric projector. The saloon 
is situated at the forward end of the bridge deck, the captain's 
and officers’ quarters adjoin the saloon, and the engineers’ quarters 
are at the after end of this deck. The crew’s accommodation is 
under the forecastle deck. The Bayern is fitted with quadruple- 
expansion engines on the “balanced ” principle, also constructed 





THE preliminary dock trials of the battleship Colossus, 


by Harland and Wolff, Limited. 
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RAILWAY MATTERS. 


We hear that the new Kavanagh design of car, which 
was recently introduced on the Huddersfield tramway system, is 
attracting a good deal of attention, and numerous deputations 
from other municipalities t ave visited Huddersfield for the purpose 
of inspecting the car, 


THE report of a Joint Commission on Metropolitan 
‘Jmprovements presented to the American Legislature states that it 
js inexpedient to require the railways to electrify the Boston lines 
at the present time, on account of the great cost of the work and 
the absence of a standard system of electrification. 


On Monday, February 20th, the Midland Railway Bill 
and the Great Western Railway Bill came before the examiners at 
the House of Lords. Proof of compliance with the Standing 
Orders having been submitted by the parliamentary agents, the 
hills were allowed to proceed to the first reading stage. 


Tur question of the reconstruction of Aberdeen station, 
which is jointly owned by the Great North of Scotland, North 
British and Caledonian Railway companies, has been under con- 
sideration for a number of years, and it has now been decided to 
proceed with the work. It is estimated that the undertaking will 
take three years to complete. Great satisfaction is felt at the 
decision. 


Tue Government of Costa Rica announces that for two 
years from December 14th last, rails, metal sleepers, engines and 
cars for tramways in farms are to be exempted from Customs 
duties. E.M. Consul at San José points out that, apart from 
Customs duties, all merchandise imported into Costa Rica is 
subject to ‘‘wharfage” and ‘‘theatre” taxes, which amount to 
14 cents, currency, per kilogramme (0.15d. per Ib.). ; 


Ture Canadian Trade Commissioner in Barbados states 
in a recent report that a syndicate of Canadian and United States 
capitalists, acting through an agent in Barbados, have purchased 
the mule tramway system of the Bridgetown Tramways Company, 
and intend to electrify the lineand extend it. A system of trolley 
cars is to be introduced, with overhead power, and new rails are 
to be laid of standard width. The cost of these works will 
probably reach £100,000. 


AccorDING to the Electrician, there are at the present 
time eight standard-gauge lines and thirty-six narrow-gauge lines 
electrically operated in Switzerland. The thirty-six narrow-gauge 
lines are either mountain railways or absolutely local in character. 
Electrical energy is supplied from forty-nine hydro-electric 
stations. The standard-gauge lines are very short, though they are 
likely to be lengthened during the next four years, when, owing to 
the opening of the Litschberg tunnel, electric operation will be in 
force from Spiez to Iselle. Further, the electrification of the 
Gothard line will be completed. 


ANoTHER section of the Wallasey tramways, completing 
the new route from Seacombe to Wallasey and New Brighton, vid 
Poulton, was opened on Tuesday, February 7th, after inspection 
by Colonel Von Donop, R.E., on behalf of the Board of Trade. 
One portion of this section was opened in July last, and by the 
completion of this track, which joins up the Warren Drive route 
after passing through Wallasey village, there are now three alter- 
native routes through the borough from the Birkenhead side to 
New Brighton. The track construction was carried out by the 
Corporation, under the direction of the borough surveyor and 
engineer. 


Recorps kept by the Pennsylvania Railway Company 
of the time occupied in changing from electric to steam motive 
power and vice versd, at Manhattan Transfer station, near Harrison, 
N.J., show that 93 per cent. of the trains now go through the 
transfer in the time allotted for the change of power, which is 
{ min, for uncoupling, switching, and coupling. From 106 to 109 
trains pass through the transfer on week days. Owing to the diffi- 
culty of detaching the steam hose from the engine in cold weather, 
it has not been thought advisable to makea shorter time allowance 
during the winter months. Thus far the record for the change is 
1 min, 30 sec, 


WueEnN, a few years ago, the Great Western Railway 
Company constructed the North Warwickshire line from Birmingham 
to Stratford-on-Avon, general disappointment was expressed at 
the situation of the station at Shirley. This was placed in an 
inaccessible spot at Hasluck’s Green, over a mile and a-half from 
Shirley village and the main Stratford road. Thus, despite the 
immediate success of the new line, its value to Shirley has been 
much discounted. According to the Railway Times, a new road is 
now being constructed to shorten the distance by three-quarters 
ofa mile. The Hasluck’s Green estate is be developed on garden 
city lines, and the new road will be a main artery through it. 


Tue Council of Ministers held at the Elysée on Satur- 
day, February 18th, approved the measures which the Minister of 
Public Works had decided to take regarding the Western State 
Railway, creating three great services for the working of the 
permanent way and the rolling stock, with responsible directors 
at their head. M. Claveille, chief engineer to the road surveying 
department, is appointed director-general of the railway, and will 
have under him two assistant directors entrusted with the sur- 
veillance of the services, while two engineers in the Department 
of Public Works will exercise permanent and active control over the 
permanent ways and the traffic. The present director and 
assistant directors of the Western State Railway will receive other 
appointments, 


Tuer importance to the London Electric Supply Cor- 
poration of its contract with the London, Brighton and South 
Coast Railway will be gathered from the following extract from its 
report for the past year, which we take from the Railway News :— 
‘The s fety, economy, and efficiency of the single-phase system 





NOTES AND MEMORANDA. 


Ir has been found at a goldfield mill that it is good 
practice to distil quicksilver into dilute sulphuric acid, as the acid 
attacks any distilled impurities such as zine and lead which may 
have found its way into the amalgam. This acid dissolves them 
and holds them in solution, thus preventing them from contami- 
nating the mercury. The sulphuric acid does not attack the mer- 
cury to any appreciable extent. 


In a new rapid graphical method of measuring the slip 
of induction motors Bain’s telegraphic paper, which has been 
successfully used by Janet for measuring the frequency of alter- 
nating currents, is employed. The chemical paper is cut in the 
form of a circle and applied to a disc driven by the motor by gear- 
ing of known ratio. A metallic point connected with one of the 
terminals of the motor presses lightly on the paper. When the 
disc turns, the point makes a blue trace every period. ese 
marks can be made to form a spiral by moving the point inwards, 
and so the slip can be easily found. The device may also be used 
as a simple revolution counter. 


A “Crrcutar” of the American Bureau of Standards 
announces that from January Ist last the Bureau adopted a 
new value for the electromotive force of the Weston cell—viz., 
1,01830 international volts at 20 deg. Cent. This is equivalent to 
an increase of about 0.08 of 1 per cent. in the value of the inter- 
national volt, and the new value has been arrived at by interna- 
tional co-operative investigation. The following values for the 
Weston normal cell have been in use up to the present time :— 
United States, 1.0189 international volts at 25 deg. Cent. (equiva- 
lent to 1.019126 international volts at 20 deg. Cent.) ; Germany, 
1.0186 international volts at 20 deg. Cent.; Great Britain, 1.0184 
international volts at 20 deg. Cent. 


CrrTaIN Hamburg importers and dealers have raised 
the point that few American manufacturers fit their boat engines 
with coupling devices. The coupling device is in common use in 
Germany and is almost indispensable in order to make sales. 
Without it the boat begins to move as soon as the engine starts, 
whereas with it the propeller shaft must be coupled with the 
engine in order to secure headway. It is usual in Hamburg to 
have the steering apparatus so connected that one person may 
handle both rudder and engine with facility. One dealer also 
mentions that valveless motors are not liked in his market. The 
speed of German boat motors seldom exceeds 750 revolutions per 
minute, while American motors often have a speed of 1200 revolu- 
tions, 


TuE Minister of the Interior at Ottawa has issued a 
report embodying the following statistics concerning recent pro- 
gress made in the Dominion :—The value of the gold and silver 
production of 1910 is calculated at over £5,300,000, as compared 
with £4,700,000 in 1909. The value of last year’s bond issues 
amounts to £46,300,000. This figure includes £14,000,000 issued 
on behalf of railways. It is interesting to note that 81 per cent. 
of the aggregate amount of these various issues found a market in 
Great Britain. No less than 600,000,000ft. of lumber were cut in 
Ontario alone during the past year. Canadian trade has increased 
88 per cent. during the last decade, which compares favourably 
with the percentage increase in the trade of the United States and 
Great Britain in the same period, viz., 55 and 33 per cent. respec- 
tively. 


INVESTIGATIONS to discover the causes of rusting in 
galvanised wire have been undertaken by the agricultural engi- 
neering department of the University of Iowa, Ames, Iowa. It 
has been well known that the lower wires of a fence, down among 
the moist grasses and weeds, where rusting action would be 
expected to be most active, invariably last longer than the upper 
wires in the dry air. M. L. King, experimentalist for the depart- 
ment, says he has found that these lower wires in fences of any 
length ordinarily carry small currents of electricity, reaching in 
some cases a value as high as 0-001 ampére, and sometimes show- 
ing a difference of potential of as much as 1 volt above ground. 
Such currents are absent in the upper wires, and it has been 
suggested, but not proved, that the greater preservative action in 
the lower strands is due to the suppression of local electric couples 
by the currents flowing in the lower wires. 


A RECENT number of Terrestrial Magnetism and 
Atmospheric Electricity contains a report of the Berlin meeting of 
the mmission on Terrestrial Magnetism and Atmospheric 
Electricity, and+a useful reprint of the whole of the resolutions 

assed by the commission since the Munich meeting in 1891. 
Many of these refer to the steps to be taken to facilitate the com- 
parison of the results obtained at different observatories. For this 
purpose, it is desired that the curves of variation of declination be 
reproduced to the scale of 1 minute of are to 1 millimetre, those of 
horizontal and vertical intensities to the scale of 0.00005 C.G.S. 
unit to 1 millimetre, and that for disturbances the time scale be 
1 hour to 15 millimetres. The importance of regular and frequent 
comparisons of the instruments used at the various observatories 
is insisted on. So far, nothing appears to have been done to carry 
out the suggestion of the commission that magnetic observatories 
be established along the magnetic meridian passing through the 
centre of Africa. 


A NOVEL scheme for washing gravel has been in use 
at Bango~, where construction has been under way for some time 
on a new mechanical filtration plant. The concrete aggregate is 
delivered in piles near the work, and carried from them to the 
mixer in wheelbarrows. The gravel contains a certain amount of 
loam, and it was considered necessary to wash it before incorporat- 
ing it in the concrete. To accomplish this holes were punched in 
the bottoms and sides of the wheelbarrows, converting them prac- 
tically into sieves. Between the mixer and the storage piles a 
water pipe was connected up with a large perforated nozzle at 
its discharge end. Each wheelbarrow load of gravel on its way 
to the mixer was rolled under the nozzle and streams of water 





having been proved in connection with the supply of power (nearly 
5,000,000 units per annum) to the London, Brighton and South 
Coast Railway for working its South London line, the railway com- 
pany has decided to proceed with the electrification of other portions 
of its suburban system, and a new contract was entered into on the 
12th of July last for the supply of electric power up to 30,000,000 
units perannum. Thiscontract is for seventeen years. An order 
for turbine plant of 14,000 horse-power has been placed to deal 
with it.” The total number of units sold amounted to 13,538,124, 
as against 10,308,537 in 1909, and the profit on working at £53,224 
was £2538 larger. 


A Nore in the Electrician refers to an electric goods 
locomotive which has recently been purchased by the Galt, Preston 
and Hespeke Street Railway of Ontario, The new locomotive is 
designed for standard gauge, and weighs complete 100 tons. The 
gear ratio of 16:57 gives a normal speed of 8-5 miles per hour, at 
which speed a tractive effort of 18,220 lb. is developed. The 
maximum tractive effort is 25,000 lb. The locomotive carries 
four-pole continuous-current motors, having a nominal total rating 
of 400 horse-power at 600 volts, These motors are fitted with 
special windings for slow-speed service. Unit switch control is 
provided through two master controllers, one at each end of the 
cab. These controllers carry only the very small current from a 
storage battery for exciting the electro-magnetically actuated 
needle valve which admits air at 70 lb. pressure to the air cylinders 
of the unit switch. The action of each switch is therefore 
positive and cee: aye were of fluctuations in the line voltage. This 
locomotive is of the double-swivelling truck type, with rigid frame 
and centrally placed cab. The trucks are of the equalised 


pedestal type, with square wrought iron frames and semi-elliptic 
springs, 





Each axle carries one motor. 


discharged upon it, the material being churned about with a 
spade to expose the lower part of the load to the cleansing 
action of the water. The water and the loam which it flushed out 
passed out through the perforations in the wheelbarrow, and the 
clean gravel was then carried to the mixer and used. 


At a meeting of the Birmingham Section of the 
Institute of Metals, held on Tuesday, February 13th, Mr. G. A. 
Boeddicker read a paper on ‘‘A Visit to Some Rolling Mills in 
America.” In the course of his remarks Mr. Boeddicker said he 
had arrived at the conclusion that all the American works were 
admirably planned and admirably managed. A great many 
improvements had been introduced, a large number of which were 
only advantageous where it was possible to deal with large quan- 
tities. In Europe, where there was a multiplicity of small works, 
it was impossible to adopt a great many of these improvements, 
pate because the works were not large enough and partly 

ause the orders received were on a much smaller scale than in 
America, where everything was standardised more than here. 
Where they dealt with four or five different qualities of German 
silver, for instance, we had to deal with about twenty. Where 
they got one order of five tons of one size and one gauge, we 
perhaps got one hundred orders of 1 cwt. each for one hundred 
different qualities and sizes. In his opinion it was a great mistake 
to say use we had not adopted new ideas as quickly as our 
friends in America we were behind. Every country, every 
industry, developed Sagano. to special requirements, and if ever 
we should come to a consolidation of any of our industries by 
which greater specialising in the different works wou'd be possible, 
he felt perfectly sure it would be proved we were quite as able and 






MISCELLANEA. 





For the first time success has been obtained in opening 
communication from the Eiffel Tower with a wireless telegraph 
station in Canada. 


AccorDING to a contemporary, the new long-distance 
telephone line between Omaha and Denver has been practically 
completed, thus finishing the continuous circuit between New 
York and Denver, a distance of 2500 miles. Early in December 
last a conversation was carried on between these two cities. 
Refinements in the adjustment of the equipment are now being 
made, and it is believed the line will be ready for regular commer- 
cial use very shortly. 


A DEMONSTRATION of the practicability of aeroplanes in 
naval warfare recently took place at San Diego, California. The 
aviator, using a hydro-aeroplane, alighted on the water alongside 
the cruiser Pennsylvania, and his machine was hoisted on board. 
Later it was drop back into the water, and the aviator flew 
back to his shed. The test was made in order to show the navy 
department that an aeroplane properly constructed does not need 
a specially provided platform on the ship’s deck to make it of 
practical use to the navy. 


At the present time there is a remarkably heavy 
demand from Canada and the United States for finished black 
plate made in the Midlands. According to the Times, the material 
is required for making stoves, and while prices are advanced new 
orders are accepted subject to deliveries not beginning for several 
months, Foreign orders for tin-plates are treated in a similar 
manner. During the last few days an offer for 3000 boxes of tin- 
plates was ak tak to a merchant with the intimation that it 
could not be undertaken before June, while delivery to shipside 
was wanted in March. Other makers state they cannot guarantee 
consignments before next September. 


Tue lignite coals of Texas are excellent fuel for 
stationary plants and domestic purposes. e coal mining 
industry in Texas at present is not extensive, but the time is not 
far distant when the State will rank as an important coal producer. 
There are thousands of acres of lignite coal in several counties of 
Texas. The coal runs from 4ft. to 10ft. in thickness, ranging from 
30ft. to 90ft. under the surface. At different places in the same 
section coal is found at a depth of 125ft. The seams have no gas 
or fire-damp. The lignite is easily mined, and it takes less money 
to put such a mine in operation than 1t does to develop any other 
class of coal in existence. The operators in Texas have found 
lignite mining a profitable business. 


A carp and leaflet have been prepared, by direction of 
the Secretary of State for the Home Department, for the purpose 
of affording to persons engaged in mining clear and simple 
instructions on the subject of testing for fire-edamp. The method 
of testing is the one described by Sir Henry Cunynghame, in the 
paper read before the society last November, viz., the observation 
of the appearance of the ‘‘ caps” corresponding to different per- 
centages of gas. The leaflet is intended more especially for the 
use of the under-officials of mines ; the card, which is in a form 
convenient for carrying in the pocket, more especially for miners. 
Both card and leaflet contain a coloured illustration showing the 
appearance of the ‘‘cap” corresponding to percentages of 1, 14 
and 2 of fire-damp. 


Tue report of the Auditor-General upon the Naval 
Appropriation Account for the year ended March last shows that 
the total gross expenditure was £37,358,460, leaving a surplus of 
£97,785. The total number of all ranks shown in the Estimates 
was 128,000. The net loss upon salvage operations on the cruiser 
Gladiator was £10,487. The losses through collision between the 
steamer Eddystone and submarine CXI, off Cromer, in July, 1909, 
when the submarine sank, was placed at £43,030. Of this sum 
£18,281 was recovered from the owners of the Eddystone. Over 
£6000 was expended bythe Admiralty in attempting to salve the 
submarine. The amount paid in compensation for damage done 
to colliers in coaling warships was £7900, compared with £7093 
paid in the previous year. 

Ir is stated in the Electrician that a large electrical 
manufacturing company recently received an order from a farmer 
in Kansas for a 30 horse-power motor to drive some of his farm 
machinery. The farmer wrote that he had read of the 
advantages and economies of the electric drive, and from 
one of the company’s catalogues had selected the rating 
speed and voltage of the motor he thought fitted for his needs. 
As the amount of the full list price of the motor accompanied the 
order, the machine peace. was shipped immediately without 
further inquiry. Full wiring diagrams accompanied the motor, 
but two weeks later the farmer wrote back that his new motor 
would not run. He was sent a letter of instruction and more 
wiring diagrams, but again the answer came back that, although 
everything was connected up just as shown in the drawing, the 
niotor still refused to budge. Finally, the electrical manufactory 
sent one of its men to inspect the Kansas farm installation and 
determine the trouble. He found the motor wired up exactly as 
the plans called ‘or, but he also found that there was no supply 
of electricity within 20 miles of the truly ‘‘isolated” motor 
installation. 


Tue Imperial Trade Correspondent at Toronto reports 
that there was great activity in the machine tool and power 
machinery trade in Canada during 1910. A large number of 
factories were enlarged, and many new plants set up, for which 
complete machine tool equipments were required. The giving of 
large orders for railway equipment and the opening of a number 
of motor car factories had a stimulating effect on the machine tool 
trade. With the industrial activity in Canada, there was also 
much development of water powers in the various provinces. 
This resulted in keeping the Canadian electrical manufacturers 
supplied with work, and a large number of orders were also placed 
in Great Britain, Sweden, &c. Manufacturers of boilers and 
engines were working to their full capacity ; it has been almost 
impossible to stock these goods on account of orders placed with 
the manufacturers. Taken together, 1910 has been a very satis- 
factory year for the machinery trade in Canada, and bright hopes 
are held of even greater prosperity in 1911. In the course of 
last year an amalgamation of a number of machinery manufac- 
turers took place, and those interested are taking steps to secure 
a share of the trade in the several provinces. 


On Thursday, February 16th, Mr. Churchill told Mr. 
Markham, in the House of Commons, that the Royal Commission 
of Mines recommended that the law should be amended so as to 
permit the use by miners only of safety lamps of such types as had 
passed a Government test ; and he was proposing to give effect to 
this recommendation by a provision in the new Mines Bill which 
was now in course of preparation. In order, however, that no 
time might be lost in bringing the provision into force when it 
became law, it was decided, with the approval of the Treasury, to 
proceed at once with the construction of the necessary station and 
apparatus, and with the determination of the nature of the test to 
be applied. The Woolwich station and apparatus were designed 
for the testing of explosives, and would not have been suitable for 
the testing of lamps. A provisional sum was, accordingly, taken 
in the Estimates for the present year, and a Departmental Com- 
mittee was appointed by him (Mr. Churchill) last June to consider 
the nature of the test. The general arrangements as regarded the 
station had now been settled, and it was hoped that the station 
would be ready by the summer. The total cost would probably 
amount to not quite £1000, and the necessary further provision 
was being made in the Estimates for the new financial year. 
When the station was ready, the experiments for settling finally 





anxious to adopt up-to-date methods as our American friends. 


the details of the test would be proceeded with at once. 
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The Racing of Internal Combustion Engines at Sea. 


THE adoption of the internal combustion engine 
afloat is making such rapid progress that there is a 
great danger, as with all innovations, that the 
interest in the success of the general principles will 
obscure the need for considerably more attention 
being paid to several of the little details, the 
absence or failure of which will be quite sufficient 
to spell failure of the whole. Foremost among 
these, we think, is the provision of some means of 
preventing racing due to a head sea or a broken 
shaft or lost propeller, which, if we may judge from 
details which have been made public, appears to 
have been almost entirely ignored, although we 
understand that the question has been studied by 
more than one maker. Ofcourse, it must be remem- 
bered that with the steam engine there were for 
very many years no satisfactory means of shutting 
the throttle as required, and the engineer had to 
devote the whole of his energies to this when in a 
head sea, and it was only as the piston speed and 
the size of the engines, and so the weight of the 
reciprocating parts increased that a_ reliable 
mechanical device became an absolute necessity. 
The complete collapse of one set of engines of the 
City of Paris some fifteen years ago, due to a frac- 
tured shaft, with consequent injury to the other 
set, undoubtedly provided a lesson which will never 
be forgotten by steam men at all events, and there 
is now at least one really reliable mechanical means 
of reducing the steam supply directly the revolu- 
tions exceed a pre-determined amount, and of 
reverting to the original conditions as soon as the 
cause of the acceleration is removed. So, too, it 
must be with the internal combustion engine if it 
is ever to challenge the supremacy of the steam 
engine for ocean-going ships. 

The plea may be put forward by its sponsors that 
the marine internal combustion engine is yet but in 
its infancy, but we must say that we look for some 
satisfactory arrangement in the immediate future, 
and with the greater mechanical knowledge of the 
present day, a suitable device should be more 
quickly arrived at than was the case with 
steam, even though the problem is altogether 
different from that which faced the steam engi- 
neer. Then we had a perfectly flexible engine, 
which could run at an almost infinitesimal number 
of revolutions, and which would immediately 
respond to the opening of the throttle even if prac- 
tically stopped, and it only required the discovery 
of some positive method of conveying the effect of 
an acceleration to a gear strong enough to close the 
throttle. Now, however, whilst we have that positive 
mechanism we are faced by the inherent vice, if we 
may so Call it, of the internal combustion engine, 
that it will stop altogether if it is not given suffi- 
cient fuel—either in the form of a gas or a fluid 
which shall combine with the air in the cylinder 
to make a combustible mixture—to enable it to 
maintain a certain minimum. number of revolu- 
tions, and which, if stopped, will require some 
alteration in the setting of some of. its com- 
ponent parts to admit compressed air: or to 
allow the application of some external power to 





re-start it. In the case of the Vulcanus, which we 
described lately, it will be remembered that the 
range of maximum to minimum revolutions was 
from about 160 to 60 revolutions per minute; the 
supply of fuel to enable the engine to drive the 
propeller when fully immersed at 60 revolutions per 
minute would be sufficient to bring the engine 
down if the propeller were suddenly to emerge 
without the supply of fuel being still further reduced. 
Thus the problem will be seen to be no easy one. 
As far as our information goes, the arrangements 
made by makers of the Diesel type of engine have, 
up to the present, consisted of the provision of 
some means of cutting off the supply of fuel from 
one or more cylinders consecutively till the speed 
is suitably reduced, and re-admitting the fuel as 
soon as normal conditions are restored. To this 
system the Diesel engine of course, lends itself 
admirably, as the firing is readily taken up 
again immediately on the re-admission of the 
fuel, but we think that there is still a lot left to do; 
the consequences of the engine stopping altogether 
in a heavy sea due to its inherent inelasticity and the 
too sluggish, or not sufficiently anticipatory, action 
of the governor might be too serious a thing to the 
ship herself if not immediately re-started to be left 
to chance. We think the whole case may be 
briefly summed up by stating that some method 
must be found not only of very carefully propor- 
tioning the supply of fuel to the immersion of the 
propeller, but also of enabling the internal combus- 
tion engine to run with certainty, at all events at 
an almost equally low number of revolutions as a 
steam engine, so as to ensure that it shall be able 
to pick up again without hesitation on the re- 
admission of the fuel, even with the most sudden 
application of the full load. To this, on the face 
of it, the very principle of ‘the internal combustion 
engine as at present designed seems to be absolutely 
opposed. 


It may be helpful, then, to review the 
various points from which the problem may be 
attacked, and if possible to suggest directions in 
which investigations might with advantage be 
pursued, and we may well begin by considering the 
merits or otherwise of existing arrangements— 
namely, the cutting off of the fuel supply from 
successive cylinders till the necessary reduction in 
speed is reached. We can well believe that with an 
inertia governor this method would prevent actual 
racing, but assuming that in a six-cylinder engine 
it would be necessary to cut out four of the six in 
order to enable the engine to run sufficiently slowly 
with the propeller emersed, we cannot help thinking 
that in certain cases the re-immersion of the pro- 
peller might be so sudden as to put a greater load 
on the two cylinders in action than they could deal 
with by themselves, and the engine would stop 
before the other four cylinders had time to come 
into action. We do not suggest, of course, that 
that would always be so, but cases might 
reasonably be expected to be of no infrequent 
occurrence, and the very possibility is, we 
think, sufficient to condemn the system. To 
provide against it, the action of the governor 
would have to be more of an anticipatory nature. 
With this object it might be possible now-a-days to 
make a success of the principle of the old Dunlop 
marine governor, which depended on the head of 
water at the stern acting on a rubber diaphragm to 
open and close the throttle, though this was never 
extensively used owing to the constant failure of 
the diaphragm through standing unused for long 
periods, and to the eddies around the admission 
hole in the ship’s side, which made its action 
entirely unreliable. If these difficulties could now 
be overcome the plan would appear to offer some 
prospects of success, though each case would pro- 
bably require a good deal of trial and erroradjustment 
to obtain the correct setting. Turning to other 
possibilities, no fly-wheel action could, of course, 
be considered for a moment, as, in the first place, 
it would be impracticable to carry a wheel of suffi- 
cient weight or diameter, and, in the second place, 
even a comparatively small fly-wheel would sadly 
interfere with the ease of reversing. 


There remains the system adopted by Cockerills, 
which appears to us to suggest the lines upon which 
success may be attained, though as designed it also 
contains a feature which, we venture to think, is 
entirely inadmissible for large powers at sea. In 
their latest six-cylinder engine speed control is 
obtained by disconnecting the three forward 
cylinders from the three after ones by means of a 
clutch, and making the former into a constant 
speed air compressor, which then supplies com- 
pressed air on which alone the three after cylinders 
run. This then provides the completely elastic 
engine required: for driving the propeller, as 
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amenable to accurate governing as a steam engine, 
and presenting no risk of stopping; but it only 
furnishes to the propeller half the power which 
the engine is capable of giving out, and it has, 
besides, the great objection of a clutch, which, 
as we say, would not be admissible on high 
powers. Hopeful as we are to see compressed air 
superseded, we must admit that at the moment we 
cannot see how the difficulties we have mentioned 
can be overcome without invoking its aid in some 
such direction as that boldly proposed by Messrs. 
Cockerill. 

In the Vulcanus the engines were started by the 
admission of compressed air to all six cylinders and 
the movement of two small levers—which, by the 
way, might easily have been combined into one—was 
sufficient to switch over from the compressed air 
to the fuel. There would not appear, therefore, to 
be any great difficulty in connecting the fuel supply 
valve as well as these two small “switch over” 
levers to an improved Dunlop type of governor, in 
such a way that when racing was threatened 
through the emersion of the propeller, the fuel 
supply would just be reduced to a point as low as 
it might be considered safe to go, when it would be 
entirely cut off and replaced by compressed air by 
the action of the “switch over” levers ; the control 
of the elastic and self-starting engine could then be 
safely left entirely in the hands of a governor of the 
inertia type acting on the throttle, and the return of 
the propeller to its proper element would automati- 
cally reverse the operations and allow the engine 
again totakeupits workonthe fuel. Thisarrangement 
would, of course, necessitate the continuous running 
of an air-compressor, which might be driven either 
by a separate auxiliary engine, or in the case of 
small powers, by a clutch on the main engine shaft, 
which would be engaged only when encountering 
heavy weather. This would not, however, involve 
any very great loss of power as with the Cockerill 
device, as sufficient air would only be required for 
the proportionately few revolutions the engine 
would make when running light, that is with the 
propeller out of water, when, too, the power 
developed would be trifling. It will thus be seen 
that our suggestion is that the engine should be 
converted practically into the equivalent of a steam 
engine for just the period when maximum elasticity 
is required, and no more, and with an eight-cylinder 
engine of the four-cycle type giving the equivalent 
of a two-cylinder double-acting steam engine, the 
governing ought to be attended with no difficulty 
or risk whatever. It is not suggested that this 
arrangement could be used to enable the internal 
combustion engine to run at all times sufficiently 
slowly for all the purposes required by the bridge, 
but as a safeguard against racing only, and we 
submit it with a view to stimulate investigation 
and experiment in a direction which is bound to 
demand most careful attention in the immediate 
future. 


The Eight Hours Act in the North. 


THE serious discontent among the miners in 
Durham and Northumberland over their earnings 
and working shifts, consequent upon the Eight 
Hours Act, is a matter of more than local interest. 
By an overwhelming vote the men in the latter 
county have decided to abolish the Conciliation 
Board, terminate the new Eight Hours Agreement, 
refuse to work on the multiple-shift system, press 
for a fixed minimum wage, and appeal to the 
National Federation for support in this drastic 
policy. An almost identical movement is on foot 
in Durham. All the elements of a county strike— 
or rather two county strikes—are in evidence, with 
the possibility of a national strike looming large on 
the horizon, for seldom if ever has there been such 
widespread unrest in the mining industry as pre- 
vails to-day. Indeed, the resolution of the Miners’ 
National Conference of 26th ult., relative to the 
minimum wage, is nothing less than an ultimatum 
to the coalowners throughout the country. In the 
North, however, something more than a mere 
question of wages is at stake—some cardinal points 
in the vexed problem of State interference with 
industry are involved, for the Eight Hours Act is 
at the root of the mischief. 

And it is evident that the miners of the North 
are not going to submit quietly to the incon- 
veniences, losses, and hardships inflicted upon them 
by this new measure. The plain truth is that this 
Act will not fit the natural and economic condi- 
tions of the Northumberland coal trade. The idea 


that peace had been established in the North when 
the miners who had been on strike there from 
January to April last year returned to work was 
quite mistaken. 


The trouble, as was stated in 





these columns at the time, was not over. It is 
not- yet over. There is no sign of permanent 
peace. Only a very lop-sided armistice was patched 
up when the strikers returned to the pits. Since 
the close of the strikes both men and masters have 
been quietly preparing for a renewal of hostilities. 
The miners who struck against the new Eight Hours’ 
Act agreement in January last year only consented 
to go back to work under protest, at the urgent 
request of their leaders, under the threat of the 
suspension of their strike pay, and upon the distinct 
understanding that the union, backed by the 
National Federation, would at the earliest possible 
moment set about getting the multiple shift clause in 
the agreement abolished. Having returned to work 
after their unauthorised strike against the agree- 
ment signed by their own officials, and actually 
endorsed by their own ballot vote—having gone 
back to work merely to put themselves in a “ con- 
stitutional”’ position with their Union and Federa- 
tion—the men at once appointed a new Eight 
Hours Act Committee with instructions to get the 
agreement amended by the deletion of the “ shift” 


‘clause, and by a thorough revision of pay rates. 


Thus the matters in dispute which led to many of 
the pits being idle for periods ranging up to sixteen 
weeks were by no means smoothed out. The 
whole controversy that had raged round the work- 
ing of the new Act from the middle of 1909, six 
months before the law really became operative in 
the North, down to April, 1910, was re-opened 
immediately the strikers went to work. Since then 
negotiations have been constant, but, so far, fruit- 
less. The situation is grave. The men are pro- 
foundly dissatisfied, while the owners declare that 
the agreement which the men violated in the early 
part of last year, and now wish drastically amended, 
is their last word so far as material concessions are 
concerned. 


Under this new agreement, made by the miners’ 
union and the coalowners’ association to fit the 
new conditions created by the Eight Hours Act, 
the owners granted several readjustments in the 
men’s pay rates and allowances in order to 
minimise, as far as possible, the loss in earning 
time. A whole series of advances was given, 
chiefly to the transit hands and datal workers, 
whose hours were mostly affected. But these con- 
cessions were granted only upon the clear undertaking 
by the union that the owners would be permitted to 
work their pits such number of shifts per week as 
they might deem fit consistent with the law. This 
meant the introduction of the multiple shift at a 
number of pits. Indeed, it had always been under- 
stood in high quarters that upon the passing of an 
Eight Hours Bill the multiple-shift system would 
come into force in the North of England and in 
South Wales. Nay, more; the owners, whenever 
they complained that an eight hour law would reduce 
output, were advised by statesmen and politicians 
to introduce the multiple shift. There was never 
a suggestion or hint that the owners would be doing 
wrong by putting their pits on the admittedly 
economical multiple shift. All through the contro- 
versy it was a cardinal point with the advocates of 
a legal Eight Hour day that such a law would 
prompt owners to work their pits on a two or three- 
shift system, and also to introduce improved 
appliances. But now what do we find? To 
practically every new appliance brought into the 
mine the men set up a vigorous opposition, while 
they declare emphatically that they will never 
submit permanently to the multiple shift. In 
South Wales the miners kicked so hard against the 
bare suggestion of the multiple shift (after the Act 
was passed) that the owners dropped the proposal. 
And now in Northumberland, after a year’s trial of 
the system, the men say they will have no more of it. 
And it is impossible not to sympathise with the 
men of the North. This new system—the intro- 
duction of three shifts of men and two of boys, in 
place of two shifts of men and one of boys— 
coupled, in many cases, with the loss of the usual 
Saturday holidays, the disorganisation of repair 
squads, and the creation of a new class of “ hewing- 
putters,” is inconvenient to the men, it is detri- 
mental to the health of the boys, it imposes some- 
thing like slavery upon the women, and it com- 
pletely upsets the domestic and social customs of 
the mining community in general. In households 
where two or three sons, or lodgers, as well as 
father are employed at the pits, the new eight-hour 
arrangements cause the workers to be gcing out and 
coming in at almost all hours of the day and night. 
The house is never quiet for long. The women 
have never done preparing meals, baths, and changes 
of clothing. Evening leisure is well nigh destroyed 
for both men and women. In the case of the boys 
grave injury is being done. The changing shifts— 





the early rising for the “fore” shift and the late 
knocking off on the “ back ” shift, coupled with the 
loss or curtailment of “bait” times—strike at 
once a blow at the boys’ health, their recreation, 
and their education at evening classes—not to 
mention their pockets. 

Thousands of the miners struck against these 
new conditions at the beginning. All the time 
they have been pressing for a remedy; in other 
words, they desire to go back to the conditions 
which prevailed before the Eight Hours Act was 
passed. But the owners cannot very well comply 
with this request and at the same time comply 
with the law. Nevertheless, the men are about to 
prosecute their demand still more vigorously. The 
most unfortunate part of the business is that the 
miners, misled by Socialists, are inviting the coal- 
owners to remedy their grievances, when, as a 
matter of fact, they ought to appeal to Parliament 
for a remedy, for their grievances are the outcome 
of au Act passed by Parliament, and which Parlia- 
ment alone has the power to amend. As we have 
all along suggested, the best way out of the difficulty 
would be by way of an amending Act permitting 
“local option ’—that is, giving each district the 
right, upon a ballot vote, to contract out of the 
Eight Hours law. 


More about Condensation. 


IN our impression for February 10th, writing 
about freight train resistance, we said that 
questions and problems continuously present them- 
selves to the engineer, to which he is almost com- 
pelled to believe that no answer can be found, the 
most careful research giving nothing but results 
which are either contradictory, indefinite, or in- 
complete. To the list of such questions which we 
then gave must of a certainty be added the con- 
densation of steam, with its entailed questions 
concerning the laws of the transmission of heat 
through metal plates. We have kept our readers 
fully informed hitherto of the results of every 
inquiry of importance that has been held in 
connection with the subject, and we have now 
something to say concerning the painstaking 
research of Mr. G. A. Orrock, a United States 
engineer, particulars of which form a paper read 
before the American Society of Mechanical 
Engineers last December. The title of this paper 
is ‘An Experimental Determination of the Rates 
of Heat Transmission in Surface Condensers.” _ 

How is it, we may ask, that so much attention 
has been given of late years to the efficiency of 
condensers? Until recently it sufficed to follow 
empirical rules which had been found quite satisfac- 
tory. Thus it was known that if for every two 
of heating surface one of cooling surface was pro- 
vided, all would be well at sea. The explanation is 
the turbine. That requires an extravagantly good 
vacuum ; and in order to keep down the size and 
weight and cost of a surface condenser its efficiency 
must be the greatest attainable—that is to say, 
every square inch of cooling surface must be made 
to condense the largest possible quantity of steam. 
It is known, or at all events it is assumed very 
generally, that certain conditions make for efficiency, 
as, for example, a rapid flow of cooling water and 
of steam over the surfaces, the elimination of air 
and one or two other things of less importance. 
Mr. Orrock set himself to obtain such information 
as would enable him to establish a law of trans- 
mission of heat which would be of general appli- 
cation, and he begins by pointing out (a) the 
quantity of heat transmitted by a unit of surface 
in unit time is proportional to the temperature 
difference—Joule, Rankine, and most of the experi- 
menters—-or to the square of the temperature 
difference—Werner, Grashof, and Weiss—between 
the media on the different sides of the tube. (d) 
The quantity of heat transmitted is proportional 
to some power of the water velocity (WV. by 
Joule and Ser, v Vw by Hagemann and Josse, 
Vw by Stanton). (c) The quantity of heat trans- 
mitted is proportional to some power of the steam 
velocity or mass flow (VV. by Hausbrand and 
Ser, mass flow by Jordan). To these may be added 
many others, by Reynolds, Hudson, Ostwald, «c. 
It will be seen that the differences here are irre- 
concilable. When one experimenter gives the 
rate of transmission as 10 and another as 100 
under similar conditions, it is clear that explana- 
tions cannot help us much. The New York 
Edison Company enabled Mr. Orrock to carry out 
a competent investigation. He fully describes his 
apparatus, which was quite simple, and then tells 
us how he proceeded with his inquiry. At the 
outset he got such divergent results that 
they taught nothing; and so he had a 
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new and rather more elaborate apparatus con- 
structed, with which he was fairly successful. His 
desire was to ascertain the effects of the rate of 
flow of water and of steam under actual conditions 
in a surface condenser. Thus, was it better to send 
the water quickly through the tubes of a condenser, 
or slowly, and if so, how much better ? 

Here we can only give general results. These 
undoubtedly upset some hitherto accepted views. 
Thus, at vacuums varying between 15in. and 27in., 
it was found that the rate of heat transmission 
varies only as the square roots of the water 
velocities. As for the effects of velocity in the 
steam, Mr. Orrock says, “ We have been unable to 
detect any effect on the heat transmission which 
might be charged to the velocity of steam approach- 
ing the tube surface.” He deals at considerable 
length with what goes on inside a condenser, 
pointing out that with high vacuums the volume 
of the steam to be dealt with is enormous. Thus, 
while at atmospheric pressure the volume of steam 
s about 1660 times that of an equal weight of 
water, at 28in., or, say, 1 lb. absolute pressure, the 
ratio becomes 21,500 to one, while at a 0.25in. 
vacuum a cubic foot of water becomes no less than 
77,000 cubic feet of steam. The velocity with 
which the steam molecules strike the tubes is 
independent of the distance they have to travel, 
and varies from about 1750ft. per second at an 
absolute pressure of 1lb. to about 1900ft. per 
second at 14.7lb. Writing U as the coefficient of 
heat transmission, the result of the inquiry is that 
U is inversely proportional to the eighth root of the 
mean temperature difference. It is also approxi- 
mately proportional to the square root of the 
velocity of the cooling water. It is independent of 
the vacuum and of the velocity of the steam 
among the tubes in the condenser passages. The 
effect of air is very marked and _ mischievous, 
and everything should be done to keep it 
out, and, having got in, to get it out again. 
These results do not justify the belief that the 
transmission of heat may be enormously accelerated 
by making the steam and water move at high 
velocities over the transmitting metal. In fact, 
they only add to the number of irreconcilable 
conclusions to the existence of which we have 
referred. It may be argued that, in the first place, 
the nature of the materials at work affected the 
results, which would be quite different if they had 
been gas and water instead of being steam and 
water; and in the second place, the formule which 
we have cited above refer to very high temperatures, 
while those dealt with by Mr. Orrock were very low. 
It must not be overlooked, however, that little or no 
qualification on this score has ever been suggested 
by any of the experimenters who have preceded 
Mr. Orrock. The entire inquiry goes, we think, to 
confirm the opinion we have repeatedly expressed, 
namely, that so long as water is kept in molecular 
contact with a heated plate it is of no consequence 
whether the water is moving or not, save in so far 
as motion is conducive to the maintenance of that 
molecular contact. The difference in the values of 
U, as far at least as the surface condenser is con- 
cerned, seems to be so small that, whether we force 
a given weight of water in a unit of time through 
the tubes at one velocity or another, the result will 
be about the same. Of course, this must not be 
confounded with an augmentation of the total 
quantity of water sent through the tubes due to 
more rapid pumping, as, for example, at sea. Of 
course, the unfortunate aspect of the whole affair is 
that nothing advanced by Mr. Orrock can be 
accepted as final, and all that can be said to the 
designer of surface condensers, with the various 
values of U which we have quoted before him, is, 
“You pays yer money and you takes yer chice.” 
Dr. Nicolson would, we think, find this paper worth 
reading. 


Corrosion of, Condenser Tubes. 


It is very satisfactory to learn that the Corrosion 
Committee of the Institute of Metals is to continue 
its investigation. Corrosion of all sorts has, as we 
have said many times of late, been far too long 
neglected, and we rejoice that at last it is becoming 
the subject of careful study. It must be regarded 
in the same light as consumption of the human 
body, and as a persistent crusade against the former 
combined with a much enlarged knowledge has 
brought about its decrease, so may we hope that in 
course of time we shall solve the mysteries that are 
now associated with the corrosion of metals, and 
find some means of prevention. That end is only 
to be achieved by very careful, systematic work, 
and such work is of necessity lengthy and expensive. 
The Committee of the Institute of Metals has at 
present only one hundred pounds collected for this 





investigation, and much more, it need scarcely be 
remarked, will be needed. The Institution is there- 
fore about to make an appeal to all who are inter- 
ested in the corrosion of condenser tubes—the first 
subject to be studied by the Committee—to assist 
them by contributions to the fund. Sir Gerard 
Muntz, the President of the Institute, has asked us 
to support this appeal, and we do so very heartily. 
A few pounds contributed now by each of the firms 
manufacturing condenser tubes would, we are con- 
vinced, be money well spent. Mr. Bengough, who 
is in charge of the scientific work of the Committee, 
has already shown his willingness to approach the 
inquiry in the proper spirit—a blend of commer- 
cialism and science—and he is supported by a 
number of practical and scientific men who may be 
thoroughly trusted to carry on the inquiry wisely 
and energetically. 
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Ia Marine de Guerre. By A. Sauvaire Jourdan. Paris: 
Libraire Vuibert. 1910. 

So far as we are aware, there is no other book quite like this, 
either in scope, intention, or fulfilment. Itis a large quarto 
volume of 372 pages, illustrated with spirited sketches 
and wash drawings by d’Albert Seville. There are some 
books which, depending on detail for their value and 
interest, must stand or fall by their accuracy or inaccuracy. 
Others must be estimated by a far larger standard— 
by, in a word, their worth as dealing with. general 
descriptions ; and their power of imparting concepts, com- 
prehensive rather than minute, of the subject with which 
they deal. The book before us falls under the latter 
category. Monsieur Jourdan set out to give his readers a 
general picture of the French navy, what it has been and 
what it is; and he has attained to such a measure of 
success that we have not the smallest hesitation in saying 
that it ought to be included in the library, however small, 
of the officers of our own and other navies, while for 
members of Parliament interested in naval questions no 
more convenient text-book can be named. There is a 
preface by Admiral Fournier, which may be commended 
to the consideration of those mistaken politicians who 
advocate a reduction of our naval power. 

The work is divided into nine chapters:—I. Le port de 
guerre; II. Le Navire de guerre i Travers Les Ages; 
III. Le Navire de Guerre Moderne; IV. L’Artillerie 
Navale; V. Le Personnel—La vie 4 bord; VI. La 
Navigation—Un Navire Isolé; VII. La Navigation en 
Groupe—Le Combat; VIII. Sous l’eau; IX. Notre 
Marine et nos Marins. Our author deals with all these 
matters’in very pleasant language. His touch is delicate. 
He is never monotonous or wearying; and it is clear 
that he understands very fully what he is writing about. 
Indeed, we find in many places information supplied of 
a kind that our naval authorities would not feel them- 
selves justified in giving to the world. 

It almost goes without saying that it is impossible 
within reasonable limits of space to follow our author step 
by step; the most that a reviewer can do is to select 
here and there prominent features which adequately 
indicate the character of the book. The field of view is 
far too large tc be handledin detail. The reviewer must 
accept the risk of producing something disjointed; may 
we venture to hope that the reader will regard this as 
his misfortune rather than his fault. 

The first pages introduce us to the foundation on 
which the naval power of France reposes, namely, what 
may be termed her ports of war, the places where fleets 
and their armaments come into existence, the localities 
where her crews assemble. 

The naval ports of France are Toulon, Cherbourg, 
Brest, Lorient, and Rochfort, and in Africa Bizerte. 
Admirable maps are given of Brest and its roadsteads ; 
Bizerte, on the African shore, with its lake and estuary. 
The latter are important stations for submarines. 
We are told that the number of hands perma- 
nently employed in the arsenals are as follows :— 
Cherbourg 3500, Brest 4770, Lorient 3740, Rochefort 
2290, Toulon 5260, Bizerte 1500. Our author states that 
much dissatisfaction exists among the sailors because of 
the disappearance of the nuns and sisters of charity “ qui 
remplissaint dans nos Hépitaux avec tant de dévoue- 
ment, tant de douceur, tant de bon grace leur admirable 
mission de charité.” 

The mode of construction of a ship and the way in 
which she is launched are described in general terms, 
and illustrated by sketches, from which we learn that 
the shore ends of the launching ways are permanent 
masonry structures, on which the ways rest, and 
which are fitted with launching machinery such as 
horizontal screw jacks and hydraulic presses. Three 
drawings are given with “legends” to teach the 
reader the technical names of various parts of the 
ship, such as bilge keels, for instance, and of the cradles 
and shores used in launching. The details of the 
mechanism used are different in many ways from those 
employed in this country, and will repay examination. 
They differ in every yard, each following its own methods. 
Chains are largely used for taking up the momentum of 
the ship. In some yards the stern of the ship is fitted 
with a great ‘“‘ masque” or “ buckler” of timber, having an 
area of 30 or 40 square yards, secured transversely to the 
sternpost. As this takes the water, it offers an enormous 
resistance to the onward movement of the hull. Curiously 
minute information is given as to the construction and 
use of mines. Much is said about the mines used in the 
Japanese-Russian War, and it is not pleasant to know 
that it is believed that there are dozens of them still 
“alive ” in the neighbourhood of Port Arthur and in the 
Yellow Sea. 





It is impossible to. do more than direct attention to the 
second chapter, which gives a brief history of warships. 
It contains toward the end much that deserves very care- 
ful reading, being as it is an exposition of the reasons 
why particular types of war vessel have been and are 
now favoured in the French navy. It is carefully 
reasoned, and it can scarcely be said to favour any par- 
ticular policy. It is a direct, straightforward statement 
of the trend of naval policy. But always we have the 
reiteration of the assertion that the very life of the nation 
depends on a powerful navy. If this is true of France, 
how much more is it true of Great Britain ? 

In Chapter ITI. we have, first, a popular description of 
a modern armoured ship. Her armament, her machinery, 
her boilers, all very well done. Incidentally we learn 
that the spur has been definitely abandoned by French 
naval constructors. Longitudinal sections and eleva- 
tions are given of the Patrie, 14.800 tons, and the Danton. 
A number of sketches are also given. Some pages are 
devoted to the question of piping, and we learn that the 
failure of brazed joints has been the cause of many dis- 
asters. We have nothing to record concerning the British 
Navy which parallels such catastrophes as a boiler explo- 
sion on board the Revanche in 1875, which killed forty- 
nine persons; another on board the torpedo-boat Sarrazin 
in 1894 had six victims. These and several other explo- 
sions called for deeds of heroism to which our author 
does justice. > 

Chapter IV., devoted to naval artillery, is in itself a 
valuable and quite up-to-date little treatise on the arma- 
ments of French ships of all grades, from the torpedo 
boat up, illustrated by spirited sketches, drawings, 
and detailed engravings. It is worth notice that all the 
ships afloat carry guns of no later date than 1906. Two 
new cruisers, now on the stocks, of 23,400 tons, will be 
armed with 5.5in. guns of a new model, 1910. There will 
be 22 in number in each ship, in casemates. Our 
author quotes a passage from Loir et de Cacqueray’s 
“La Marine et le Progres,” describing what goes on 
inside a 30 centimetre—11.8in.—gun whenit is fired. The 
powder charge produces 100,000 litres of gas, which 
develop a pressure of 2700 atmospheres, or 40,000 lb. 
per square inch. This acts on the projectile for about 
75 ten thousandths of a second, giving a muzzle velocity 
of 2800ft. per second to a projectile weighing 750 lb. 
The stress on the breech is about 2600tons. This causes 
a recoil of 3ft. in 25 hundredths of a second. The piece 
is good for about 250 rounds. “It follows that this 
weapon, a marvel of metallurgical industry, whose con- 
struction entailed twenty months of continuous labour, at 
a cost of about £12,000, is but a giant of ephemeral life, 
the time during which it works being not more than two 
and a-quarter seconds.” If all this is accurate, then 
a more violent powder is used than that favoured 
in our own Navy. Much of interest is to be found 
in the pages devoted to powders. The particulars given 
of the explosions which took place on board various ships, 
notably the Brazilian cruiser Aquideban in 1906, by which 
the ship and 212 lives were lost, and the Jéna, causing 
118 deaths, have not before been made public in this 
country. It would seem that warning had been supplied 
by the experience obtained on board the Forbin and the 
Amiral Duperé in 1900. Disaster was only averted by 
vigilance. For a description of the measures which have 
been taken to secure immunity from spontaneous com- 
bustion in the future we must refer our readers to the 
book itself. 

To follow Monsieur Jourdan in detail through the remain- 
ing chapters of his book would, as we have already said, 
occupy more space than we have at our disposal. We 
have, we hope, succeeded in giving our readers a concept 
of his methods; more we cannot attempt. A remarkable 
feature of the book is the enormous quantity of informa- 
tion which it supplies without any attempt at detail; and 
it is all arranged in orderly fashion and set forth, as we 
have said, in admirable French. Nothing seems to have 
been forgotten. The total absence of bombast and the 
frank recognition of failures, defects, and shortcomings 
add to the value of the book. We have had reason to 
say already that it contains much that has not been 
published before. Take, for instance, Chapter VII., 
“Ta Navigation en groupe—Le Combat,” really fleet 
actions. We have a complete dissertation, illustrated by 
admirable freehand drawings, of the manceuvring of 
fleets, signalling, and the duties of each officer. Lessons 
are drawn from the Japanese and Russian fleets. All 
this is written for the general reader, but not the less 
does it claim consideration from the sailor. Furthermore, 
the information given is always of the latest, as, for 
example, we are told that wireless telephones are now 
being tried in the French navy, while the chronometer 
will be supplemented, if not ultimately superseded, true 
time being transmitted from the Paris Observatory by 
wireless telegraphy. The chapter on submarines may be 
regarded as the last word the French navy has to say 
concerning them. 

All this might have been done in a dry, matter-of-fact 
way, and the result might have been just as useful; it 
certainly would not have been so pleasant. Monsieur 
Sauvaire Jourdan makes the navy of France alive for his 
readers, and that is a great literary achievement. 


The Engineer's Year Book of Engineering Formule, Rules, 
Tables, Data, and Memoranda. By H. R,. Kempe, M. Inst. 
C.E. 1911. London: Crosby Lockwood and Son. Price 
10s. 6d.—This excellent annual really needs no words of 
introduction. Its position is well established, and it 
is among the most useful books of reference of its class 
which exists, if, indeed, it is not actually the most useful. 
It is brought carefully up to date each year, and the pre- 
sent edition shows an enlargement of more than 150 pages. 
There has been some slight re-arrangement of the sections, 
so as to bring them more in accordance with their relative 
value and connection with one another, and much new 
matter has been added. It is very rarely that one looks for 
something in ‘‘ Kempe’’ and does not find it. 
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THE TABULATOR. 
No. IIL* 


IN our previous article we described the tabulating machine 
proper. We have now to deal with its adjunct, the sorting 
machine. The duties of this machine were made fairly clear 
in our first article, so that before passing to a description of 
its mechanism we need only here remark that by its assist- 
ance the cards can be arranged according to the numerical 
order of the numbers punched in any one field. Alterna- 
tively, the sorting machine enables us to pick out all the 
cards punched with any one particular number, the cards 
bearing all other numbers being neglected. 

In Fig. 11 we give a general view of the sorting machine. 
From this it will be seen that the arrangements adopted for 
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Fig. 11-THE SORTING MACHINE 


feeding the cards are identical with those possessed by the 
tabulator and already described. Passing through the slot 
in the card table the cards are engaged by the mechanism 
shown in Fig. 12. It will be seen that this is somewhat 
different from the corresponding details of the tabulator. In 
the first instance, there is only one brush, shown at A, and this 
bears not on a contact block but on a brass contact roller 
B extending the full width of the card. This roller is 
carried in ebonite bearings, so that it is completely insulated 
from the framing of the machine. A flat plate brush C bears 
against it and forms the lead by which the current is taken 
to the mechanism described hereafter. Immediately in front 
of this contact roller is a spindle driven by gearing from the 








Fig. 12-CARD ENGAGING MECHANISM 


belt pulley. This spindle carries three eboniterollers D which 
can be adjusted in position along the shaft so as to leave room 
for the brush A to operate on any particular ‘‘ field’’ on the 
card. Two rollers EE of red fibre are fixed to the end of the 
same spindle and by their friction keep the proper amount of 
tension on the cards passing through the machine. The 
spindle is borne in spring-pressed bearings so as to give a 
certain amount of pressure on the cards. The brush itself is 
carried on an arm F attached to a small block which can be 
slid along the top of a stirrup G. This stirrup is supported 
from the framing of the machine in insulating ebonite 





* No. Il. appeared February 10th. 


bearings and is pulled forward by springs H attached to | 
insulated pins as shown. Close to the rollers D is an ebonite | 
strip J to which is secured a steel strip, the top edge of which | 
is provided with teeth. A projection from the underside of 

the arm F fits between these teeth so that the brush 

can be held in any desired position on the contact 

roller. There are as many of these positions as there 

are vertical rows of figures on the cards employed. 

A strip cut from the top of a specimen card so as 

to show the various ‘‘ fields ’’ can be conveniently fixed to | 
the front of the toothed plate, and by means of a small | 
pointer carried beneath the plate F, the brush can be set to 

work on any particular vertical row of figures. From the 

stirrup carrying the brush arm the current is led down the 

right-hand spring H to a terminal on the framing, whence a 

lead as from the brush C is taken to the controlling magnet | 
referred to hereafter. 

Directly beneath the contact roller B and the ebonite 
rollers D a pair of feed rollers K is arranged. As a card is 
fed downwards by these rollers it comes within reach of 
certain flexible vertical guides arranged in a bunch across the | 
path of the descending card. Without going into details in 
the meantime we may say that the current of electricity 
caused by the contact of the brush A with the roller B has by 
this time opened these flexible guides and brought that one | 
associated with the particular figure punched on the card im- 
mediately beneath the line of contact of the rollers K. The | 
card once between its proper guides is shot downwards and 
into @ suitable receptacle in which at the end of the process 
of sorting all its fellows punched with the same number as 
itself will be found. 

In Fig. 13 we give a diagram showing in elevation the 
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Fig. 13 


guides and three of the card pockets. The guides them 
selves A consist of vertical strips of watch spring steel. | 
There are thirteen such strips, so that there are twelve spaces 
between them and twelve corresponding card pockets. At 
their upper ends the guides are perfectly flexible and can be | 
crushed together until no space is left between them, or | 
opened out at any desired division. Commencing at a point 
B and extending downwards, the guides are held at a card 
thickness apart by the interposition of thin distance strips C 
between each pair of guides. Bolts pass through the whole 
and attach it to a suitable standard D, forming part of the | 
framework of the machine. Following down any particular 
guide, say that marked E, we find that where it terminates | 
at a certain distance down, its end is bent outwards over the 
lip of its pocket, as shown at F. Over this lip the card, 
passing down between the guide E and its immediate left- 
hand neighbour, is shot into the pocket, as shown at G. As 
the immediately preceding guide on the left hand has ter- 
minated at one pocket higher up, a light spring H is pro- 
vided to press the falling card against the guide E until it 
reaches the bent-upend F. The extreme right-hand guide | 
terminates at the lowest pocket, this pocket being | 
numbered 9. The next guide ends at pocket No. 8, the | 
next at No. 7, and so on until we reach pocket No.0. The 
succeeding pocket is lettered X, and the top one ofall R. It 
may here be remarked that R stands for ‘’ reject,’’ and in it 
after a sorting operation will be found such cards as have not | 
been properly punched, or which have not been punched at | 
all. The X pocket is for cards punched through a point one 
position above the zero figure as is sometimes done. 

It will be understood from Fig. 14. where the flexible upper | 
ends of the guides are shown at A, that there are two sets of 
guides and that these grip the two vertical edges of the card. | 
To cause the card to pass downwards when once between its | 
proper guides a revolving endless band carrying projecting | 
fingers is arranged on the machine as shown at B Fig. 11. | 
The ends of the fingers pass downwards between the pairs of 
guides, and the speed of the endless belt is so arranged that 
the fingers shall come in contact with the top edge of the 
card just at the moment when it is leaving the lowest pair of 
feed rollers. 

We have now only to explain how the flexible guides are 
opened at the divisions corresponding to the punch marks on 
the cards and our account of the mechanism of the sorting 
machine will be pracically complete. Each flexible strip in 
the bunches A A—Fig. 14—is attached separately to a 
horizontal sliding plate as shown at CC. It will be seen 
that there are only eleven flexible guides and eleven sliding 





~ | plates shown on each side in Fig. 14. As will be understood 


| tion by three separate agents. 
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presently, the extreme right-hand and the extreme left-hand 
guide do not require to be moved. The sliding plates C are 
each, as shown at J, Fig. 13, pulled towards the left by a 
spring. Each sliding plate is, however, acted upon in addi 
In the first place, there is a 
stirrup D common to all the eleven sliding plates. Secondly, 
there is a lever arm E, also common to each group of sliding 
plates. Thirdly, each plate is acted upon separately by the 
end of a bell-crank lever F. As shown in the engraving, the 
stirrups D havean in-and-out motion, and are carried between 
bell-crank levers G. These levers are joined at H by a 
knuckle joint, and tend to force the stirrups D against the 
sliding plates by reason of the springs shown at J, Fig. 14. 
The motion of these bell-crank levers is, however, controlled 
by a cam K and an exactly similar cam bearing against the 
lower pair of levers. The lever arms E are driven in unison 
backwards and forwards by means of cams L. 

Coming now to the bell crank levers F, it is to be under 
stood that each pair is connected by a knuckle joint just as 
at H, and that they are each acted upon by springs similar 
to those shown at J. Their motion is also controlled by a 
cam M, and the drawing indicates that this cam is stepped 
for each of the eleven pairs of levers. The right-hand member 
of each pair of levers is provided with a small hook as shown 


‘at N. A catch carried on the end of the armature of a 
| magnet works in conjuction with these hooks, as will be 


presently understood. 

We will now suppose that a certain card, say one punched 
through the 4 of the vertical column being sorted, is about 
to pass through the machine, and will trace out the working 
of the above mechanism until the card has been deposited in 
its proper pocket. Just as the card begins to move down- 
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Fig. 14—GUIDE CONTROLLING MECHANISM 


ward between the contact roller and the brush we find the 
mechanism shown in Fig. 14 in the following position :—The 
slide bars C are as far towards the left as they can go under 
the influence of the springs attached to them. The lever 
arms E are also on their back dead centres, and are almost 
touching the left-hand side of the recesses provided for them 
in the slide bars. The stirrup D is bearing up against all 
the slide bars at a point midway between the shoulders Q 
and R. The bell-crank lever ends F are all in the out 
position and just directly over the mid point between the 
shoulders P and Q. As the 9 on the card is just about to 
pass the brush the cam M allows the lowest bell-crank lever 
F to fall down on its slide bar. The card continues its 
passage, and as the 8 is about to cross the brush the second 








Fig. 15—CONTROLLING MAGNET 


lowest lever F goes in against the second lowest slide bar. 
As each successive number passes the brush the cam M 
allows another lever F to goin. When, however, a punch 
hole—in this case the figure 4 has been assumed punched— 
comes to the brush the magnet shown in Fig. 15 is 
energised, its armature is attracted, and a catch A carried by 
it moves into engagement with the hooks N on all such levers 
as have not yet gone in on their slide bars. Thus, in the 
case chosen the armature catch clips into the hooks on the 
six top levers, but.escapes those on the five lowest. Thecam 
M, of course, continues to revolve, but the six top levers 
cannot now move, as they are held out by the magnet catch. 

The lever arms E shortly before this have begun to move 
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forward under the influence of the cams L, and just as the 
ero on the card is about to pass the brush the arms E are 
bearing against the right-hand edges of the recesses formed 
for them in the slide bars. They continue to move forward, 
and now carry with them all the slide bars in a mass. As 
soon as this motion commences the cams K cause the stirrups 
D to move out and to remain out during all the time the for- 
ward motion of the slide bars continues. During this for- 
ward motion the five lowest bell-crank levers F in the case 
chosen would be riding up over the projections P, and at the 
end of the movement it would be found that they had clipped 
down behind the vertical face of these projections. The cams 
L now allow the lever arms E to return, but it will be under- 
stood, the five lowest slide bars cannot now go back, as they 
are firmly held in their forward position by the five lowest 
bell-crank levers F. The six top slide bars, however, not 
being so held, are free to follow the retreating lever arms. As 
soon as the two groups of slide bars have been separated in 
this manner by a short space the stirrups D fall down into 
place, catching behind the vertical faces of the projections Q. 
in the case of the five lowest slide bars, and falling on the 
front sloping faces of the same projections in the case of the 
six upper slide bars. 

The flexible guides A have now been opened at the proper 
place, and just at this point the card is being fed into the 
mouth thus provided. The backward motion of the six top 
slide bars continues until it is arrested by the shoulders R 
coming against the stirrups D. Up to the time when the 
stirrups fall down into place, catching the five lowest slide 
bars, the controlling magnet has been energised, the same 
arrangement for converting the momentary punch hole 
current into a continuous current being adopted in the sorting 
machine as in the tabulator. But when the top group of six 
slide bars has been separated from the lower group of five, 
the energising current is mechanically broken and the top six 
bell-crank levers are once more set free. It will be seen that 
their ends will fall on the slide bars somewhere between P 
and @. Simultaneously with the de-energisation of the 
magnet, all the bell-crank levers F are moved out by the cam 
M, and very shortly afterwards the cycle commences again 
with the lowest lever F falling in against its slide bar. The 
fact that the six top slide bars are still in their back position 
does not affect the working in the least. When the lever 
arms EK next move forward for the succeeding card, they will 
strike the six top slide bars first, but otherwise all the eleven 
slide bars will begin to move forward in a mass at exactly 
the same point in the second series of operations as in that 
described above. 

We have said that only eleven out of the thirteen flexible 
guides are arranged to be moved by slide bars. This will 
now be understood by referring to Fig. 13. The extreme 
left-hand guide is, it will be seen, bent over and fixed in 
position by a pin as at K. A card falling between this guide 
and the first of the eleven movable guides finds its way into 
the ‘‘ reject ’’ pocket, and it is to be understood that this 
‘reject ’’ pocket guide is always open ready to receive the 
cards. If, however, the card is to go to any other pocket, 
the guide-controlling mechanism described above will pull 
the required number of movable flexible guides towards the 
left, closing up the ‘‘ reject’’ pocket guide, and opening a 
new mouth directly in the path of the falling card. If the 
card has to go to the ninth pocket all the eleven movable 
guides are moved to the right, the thirteenth one remaining 
in position. As the thirteenth guide has thus never to be 
moved, it is in practice not made flexible, but is formed by 
the standard of the machine framework, to which the guides 
as a whole are bolted. 

A point concerned with the actual working of this machine 
which, we are informed, is not always readily understood may 
here be referred to. We will suppose that we are given a 
bundle of cards punched with all numbers from 0000 to 9999 
in a certain field, and that we are required to arrange these 
cards in numerical order by means of the sorting machine. 
As there is only one brush, we can only sort on one vertical 
row of figures ata time. Here the point arises—Are we to 
commence on the units or the thousands column? We will 
suppose that the cards are passed through the machine with 
the brush in the first instance operating on the thousands 
column. Obviously the initial bundle is divided into ten sub- 
bundles, and by taking these sub-bundles from the pockets in 
turn, commencing with the lowest or ninth pocket, we have 
rearranged the cards in ascending order, as far as the thousands 
figures are concerned. The second passage of the cards through | 
the machine is now made with the brush operating on the | 
hundreds column We will concentrate our attention on a 
particular pocket, say number six, during this process and 
watch the cards as they fall into it. As the initial bundle is 
now arranged in numerical order for the thousands column it | 
is clear that the cards will fall into the sixth pocket during | 
the second passage with the thousands column still in order. | 
In other words, the first cards to fall into it will besuch as are | 
numbered 96XX. These will be succeeded by cards numbered | 
86XX, and so on down to 06XX. Hence it will be seen that | 
the sub-bundle taken from the sixth or any other pocket after | 
the operation is not arranged in numerical sequence both for | 
the thousands and the hundreds column. The cards | 
numbered 99XX will be found at the foot of the ninth sub- | 
bundle. These should be followed by those numbered 98XX, | 
but for such we must look in the eighth sub-bundle and so | 
on down to 90XX, which would be taken from the zero sub- 
bundle. Then we would need to return to the ninth pocket 
for the cards numbered 89XX and so on through all the 
bundles again. Hence we cannot start a sorting operation 
on the thousands column. By applying the same reasoning 
to the case when the cards are sorted first to the units, then to 
the tens, the hundreds, and the thousands in turn, it will be 
seen that the cards will ultimately come out in ascending 
numerical sequence. 

It should be noted, however, with regard to the above 
remarks that if we merely wish to pick out all the cards re- 
lating to a particular number and neglect the rest it is 
correct to start on the thousands column. By doing so we 
can at once eliminate nine-tenths of the card numbers. 
With each succeeding passage we can likewise eliminate 
nine-tenths of the card numbers remaining, so that the end 
is reached very quickly. 

The sorting machine, like the tabulator, is arranged to 
stop automatically when the supply of cards is exhausted. 
Unlike the tabulator, however, no provision is made for in- 
terrupting the working of the mechanism during the space 
between each card. The reason is obvious when we reflect 
that the mechanism operated is not cumulative in its action. 
We understand that the sorting machine can deal with 











15,000 cards per hour and the tabulator with 9000. 
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FURNACE CHARGING MACHINE. 





UNTIL recently the manufacture of furnace charging | 
machines has been very largely in the hands of German and 
American manufacturers, but the machine which is illus- | 
trated on this page has been entirely designed and made by | 
an English company—Thos. Broadbent and Sons, Limited, of | 
Huddersfield. This firm, with a view to the fact that it had | 
had a wide and extensive experience in designing electric 
cranes of various descriptions, not only for machine shops, | 


foundries, stockyards, &c., but also for steel works, decided, | a separate motor. 


a little while ago, seriously to take up the design and manu- 
facture of box-charging machines, both of the overhead and | 
ground type, ingot-handling machines for serving reheating 
turnaces, ingot strippers, vertical soaking pit cranes, and 
machinery of a kindred nature. 

Shortly after making it known that it was in a position | 
to manufacture charging machines, it received an order irom | 
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two tons. The various motions just referred to are the 
following : — 
Longitudinal travelling ’ 
Cross traversing 
Bar rocking or tilting 
Bar turning 
Slewing | 
Vertical lifting and lowering / 


All these motions 
- being performed 
by electric motor 


| and locking of the box arm in the end of the box, this being 


Each of the first six motions is operated b* 
The machine is claimed to be novel 
in that it embodies both hoisting and rocking or tilting 
motions. 

To meet the requirements of the very severe service for 
which it is intended, its wearing areas throughout have been 
given specially large dimensions. The structure is rigidly 
stiffened in all directions with the object of enabling it to 
resist the constant reversal of stresses, which vary consider- 


done by hand. 

















Fig. 2—THE CHARGING MACHINE, SHOWING UNDERSIDE OF GANTRY 


the Grovesend Steel Company, Limited, of Gorseinon, South 
Wales, and designed, built, and erected for that company, 
the open-hearth furnace-charging machine which is illus- 
trated herewith and described in the following article. 

The design of the apparatus is claimed to embody all that | 
is most up to date in machines of this type, and it is further 
claimed that the machine is much more substantial, and 
more highly efficient than any made at the present time. 
It should be pointed out that in designing it the makers had 
to face a considerable local difficulty in the shape of the 
limited amount of headroom available, and were thus | 
impelled to make the design extremely compact, afact which 
will be appreciated from a study of the engravings. 

The machine was constructed with a view to making it 
suitable for specially rapid service. It embodies seven | 
separate motions, and the stresses and strains were calculated | 
so that it should be capable of manipulating three tons of | 
charging metal at the end of the box arm, although, as a | 
matter of fact, the working load will only be equal to! 


ably in magnitude owing to the slewing motion being required 
to operate at different levels of lift, and also to the sudden 
picking up and dropping of the load. In order to limit as 
far as possible the range of these stresses, the revolving 
centre of gravity of the machine was confined within the 
smallest possible radius, and in the design the makers have 


| utilised the effect of the weight of the rocking gear partly to 


balance the load at the end of the boxarm. This effect is 
further increased by the weight of the cab and its contents, 
which, in addition, considerably lessen the work of the 

rocking motion. ; ; 
Fig. 1 gives a good general idea of the charging machine 
as it was erected in the maker’s works before despatch, and it 
shows the loaded box in its lowest possible position. The 
small space taken up by the machine above the trolley wheels 
in order to bring it within the limits of headroom, of which 
we have already spoken, will be evident from this engraving. 
Fig. 2 gives a more detailed view of the mechanism, the bar 
being slewed at right angles to the bridge of the crane. The 
4 
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vertical steel column, or mast, rotates and slides in bearings 
fixed at the extremities of the cross bracing of the suspended 
structure. Fig. 3 shows the crank which effects the racking 
motion, and also displays the cab and its contents, including 
the hand lever for the locking bar, that is to say, the bar 
which secures the charging-box to the end of the box arm. 
Tt also shows the mechanism for revolving the box arm, and 
the controllers and other electrical apparatus. 

With regard to the height to which the box can be lifted, 
the makers point out that as there are motions for tilting 
and vertical lifting, the height is considerably greater than 
if there were only one of these motions in the machine. The 




















Fig. CAB OF THE CHARGING MACHINE 


charging-box in its highest position is raised through a 
distance equal to about three-quarters of the distance from 
the ground to the gantry rail level. 








RECONSTRUCTION OF A PADDLE STEAMER’S 
HULL. 


IN the matter of cutting asunder and lengthening ships, 
making good damaged bottoms, bows, and sides, and of 
overhaul of ships generally, very notable work has been done 
from time to time by ship-repairing firms having dry docks 
or hauling-up slips in various shipbuilding centres. The 
hauling-up slip at Pointhouse Shipyard on the Clyde—of 
which establishment Dr. John Inglis is the able head—has 
been the scene of many interesting and difficult undertakings 
of this kind; and at the present time an exceptionally 
interesting piece of work is proceeding in connection with the 
Clyde passenger-carrying paddle steamer Eagle III. The 
work in question is not repair work as ordinarily understood, 
necessitated through any damage sustained in the course of 
service, nor through the exigencies of trade expansion such 
as frequently cause shipowners to lengthen and strengthen 
their vessels, but in order to increase her steadiness and 
comfort when steaming with her full complement of passen- 
gers on board. 

The Eagle III was launched from the works of Messrs. 
Napier and Miller, of Yoker, in April last year—and fitted 
with engines and boilers by Messrs. A. and J. Inglis, of White- 
ball Foundry, Glasgow—to the order and under the direct 
supervision of the owners themselves, the Buchanan Steamers, 
Limited. She is a vessel 215ft. long, 25ft. beam, and 8ft.6in. 
deep, having two complete decks, the uppermost one having 
a promenade the whole length of the ship, over which again 
is a shelter deck of a special kind. Associated with this 
feature when the vessel was launched were life-saving buoyant 
sections containing lifebelts, &c. The very large area of 
promenade deck provided was naturally much taken advantage 
of by the saloon passengers in fine weather, while even in 
showery weather the fact of her being provided with a 
permanent shelter deck over the promenade deck led many 
to prefer the upper deck to the saloon. 

Such deck arrangements for the comfort of passengers, of 
course, imply a good deal of weight highly placed in the vessel, 
the cumulative effect of which, conjoined to the very fine 
under-water form of hull adopted, rendered her not wholly 
satisfactory as regards stability when carrying her full 
complement of passengers. After various modifications 
in the amount and disposition of weights on board had been 
tried, the vessel was withdrawn from service, and the owners, 
after full consideration, some time ago placed the vessel in 
Messrs. A. and J. Inglis’ hands for rectification on a carefully 
designed and very thorough structural plan, concerned not so 
much with the modification of the upper works as with the 
reconstruction of the hull form. After hauling up and duly 
supporting the vessel on blocks and shores, the whole of her 
underbody, except for the length of her engine and boiler 
space, was removed in a gradual manner and new framework 
at the same time substituted on lines giving greater fulness 
of form forward and aft, thereby increasing the displacement 
and readjusting the position of the metacentre and centre of 
buoyancy. When completed the reconstruction thus out- 
lined will, it is confidently expected, make the vessel an 
absolutely steady steamer, and will at the same time enable an 
increase to be made in the passenger carrying capacity. 

The method adopted in the work of reconstruction has 
consisted of first removing shell plates, abstracting each 
alternate frame—allowing the neighbouring frame to remain 
temporarily for structural binding purposes—introducing the 
new frames, and firmly binding them to beams and stringers ; 








then repeating the process with regard to the alternate frames 
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first left ; binding all the framework, keelsons, &c., perman- 
ently ; and then re-clothing the whole with the new and some 
of the old shell plates. Although the scantling of the 
material dealt with was not very heavy, the varied work of 
cutting and handling involved considerable skill, while the 
shoring of the upper works so as to hold them accurately in 
place, and at the same time not to impede the work carried on 
below, required no little ingenuity. The whole of the opera- 
tions are being carried out under the surveillance of Mr. FE. 
Gemmell, on behalf of the Board of Trade. The re-advent of 
the reconstructed steamer some months hence is being looked 
forward to with interest. 








SENSITIVE TURRET RADIAL DRILLING 
MACHINE. 


A NEW type of high-speed sensitive turret radial drilling 
machine has just been patented and put on the market by 
J. H. Storey and Co., of Hatcham, S.E. This machine, a 
view of which is shown in the accompanying engraving, has 
been specially designed for all classes of repetition work in 
which drilling, tapping, studding, &c., is required over large 
and various surfaces, and it is claimed to have for certain 
classes of work all the advantages over an ordinary sensitive 
radial drilling machine that a turret lathe has over an ordi- 
nary lathe. In fact, we are informed that in some cases it 
has increased the output in the ratio of 4 to1. As ordinarily 
supplied, the tool has six spindles, as shown in the illustra- 
tion, but if required any number up to twelve can _be fitted. 
It has an automatic reverse for tapping, and is provided with 
ball bearings so as to keep the friction as low as possible. 

The maximum radius of the turret on the arm is 3ft. 8in., 
and the feed of the turret spindles 9in. The arm can be 
raised and lowered through 2ft. 6in. The machine will drill 
holes up to lijin. in diameter, and will tap up to lin. in 
diameter. It will admit up to 2ft. 4in. between the table and 
the spindle, and up to 4ft. 3in. between the spindle and the 
base. The traverse of the saddle on the arm is 2ft. 6in. 
The spindles are 1gin. in diameter, and they are bored to 
No. 3 Morse taper. 

The radial arm is moved up and down the column by 

wer. The saddle, which has a long bearing on the arm, | 
is traversed along the latter by screw and hand wheel. The 
head is balanced and can be supplied if required with a posi- 
tive self-acting feed. The spindles can be started, stopped, 
or reversed by the movement of a lever, and only the spindle 
which at the moment is actually in use revolves. A gear- | 
box for four or eight speeds can also be supplied if desired in 
place of the countershaft and cone pulleys shown in the | 
illustration. The floor space occupied is 8ft. by 6ft., the | 
overall height is 7ft. 6in., and the approximate net weight of | 
the machine is 34 cwt. | 








was in excess of the reduced price quoted to large users like 
Government departments at which it could be purchased from 
the local supply company. The larger demand created by 
the extensions somewhat altered the position, as there was 
the need to provide for the heating and ventilating, as well 
as the lighting, of a very large block of buildings. A power 
plant being already in existence, the whole question was 
made the subject of careful investigation. It was shown that 
the elimination of the lighting load would only effect a small 
reduction in the annual costs, and careful calculation based 
on what had been done elsewhere suggested that by utilising 
the exhaust steam for heating purposes, the whole of the 
requirements in respect of lighting, heating, and ventilating 
could be satisfied at a cost but little in excess of the charge 
for lighting alone, if current were purchased from the supply 
company. The Office of Works therefore decided to enlarge 
the power-house equipment and make it possible to bear the 
whole of the load, and experience with that portion of the 
plant already in service has shown that the anticipations as 
to operating costs have been fully realised, the total charges 
being only a small fraction of a penny in excess of the special 
rate quoted for lighting only. 

The power station, which is now approaching completion, 
is intended to have a total capacity of between 900 and 1000 
kilowatts, and the plant will include seven Lancashire boilers 
28ft. long by 7ft. 6in., and six Browett Lindley engines, non 
condensing driving Newton dynamos. Current will be 
supplied at a voltage of 220, and the three-wire system of 
distribution is being employed. As previously stated, exhaust 
steam is utilised for heating requirements, and some 1700ft. 
of cast iron mains have been laid. The mains are carried 
from the Imperial Institute under the Imperial Institute-road, 
and the plant will serve the needs of the Imperial Institute, 
the Royal College of Science, Victoria and Albert Museum 
galleries, the Science Section of that museum, the new Post- 
office, the Meteorological Office, and the Natural History 
Museum. It is contemplated that, at least as far as lighting 
is concerned, the Imperial College of Science and Technology 
shall be served by the new power station. 








INTERNATIONAL AERONAUTICAL EXHIBITION ATST, PETERSBURG. 
An International Aeronautical Exhibition, organised by the 
Imperial Russian Technical Society, will be held in April next, in 
the building of the Michael Manege. The object of the exhibition 
is to show the present state of aeronautical industry, to explain 
the advantages of each of the existing types of flying apparatus 
and accessories for same, to start and establish commercial con- 


| nections with centres of aeronautical industry abroad, and to 


promote in this way the development of aviation in Russia. 


EXTENSIONS AT SEAHAM HAarRBoUR.—The quantity of coal 
shipped at Seaham Harbour is rapidly increasing. The half-yearly 
report just issued states that the coal shipments for the past six 
months were 1,013,600 tons, an increase of 37,000 tons over the 


| corresponding half-year, and a record forthe port. A much larger 








NEW POWER STATION AT THE IMPERIAL | 
INSTITUTE. 


A NEW power-house has recently been put to work at the 
Imperial Institute. There has been a power station serving 
the needs of portions of the South Kensington establishment 
for several years past, but in connection with the recent | 
extensions, the Engineering Department of H.M. Office of 
Works, which is responsible for the scheme now adopted, had 
a somewhat new problem to solve. With the old plant 
experience proved that the cost of producing electric current 





| increase is anticipated next 


ear, when new collieries commence 
drawing, and to provide for the increased shipments the directors 
of the Seaham Harbour Dock Company have decided to erect new 
coal] staiths and sponts at the South Dock, and they have instructed 
Messrs. P, A. Mudd and Co., consulting engineers, of West 
Hartlepool and Newcastle-on-Tyne, to prepare the designs and to 
supervise the carrying out of the work. the extensions will con- 
sist of approach railway bridges leading on to steel work coal 
staiths, Govtt. long and 48ft. high, carrying four railway lines and 
equipped with modern coal spouts fitted with large hoppers. The 
new coal staiths will be capable of shipping 5000 tons of coal per 
day, and steamers loading will be able to obtain quick despatch. 
The estimated cost of the work is £22,000, and it is expected to be 
completed by August next, 














Fes. 24, 1911 


THE ENGINEER 


199 








eS 


ELECTRICALLY 


DRIVEN 


COWANS, SHELDON AND Co. 











The Engineer” 


AN ELECTRICALLY DRIVEN COAL CONVEYOR. 


AN electrically driven coal conveyor has recently been con- | 
structed and erected for the North-Eastern Railway Company | 
at Tyne Dock by Cowans, Sheldon and Co., Limited, of 
Carlisle. This conveyor has been specially built for use in | 
connection with the high timber coaling staiths which are 
invariably used on the north-east coast, and it is capable of | 
delivering coal into a ship’s hold at the average rate of 550 | 
tons per hour. The general design of the conveyor is illus- | 
trated in the accompanying engraving, from which it will be | 
seen that the wagons discharge into a hopper, of 7 tons capa- | 
city, placed between the track, from which the coal flows by 
gravity down to the conveyor belt. This belt is constructed | 
entirely of steel, and is carried in a braced steel girder, which | 
can be elevated or lowered through the distance shown. The | 
belt is driven by an electric motor through a train of steel 
machine-cut gearing. 

The electrical equipment manufactured by Siemens 
Brothers Dynamo Works, Limited, and designed for working 
on alternating three-phase current at 440 volts, consists of a | 
20 brake horse-power motor, running at 600 revolutions per | 
minute, complete with controller, resistances, and switch- | 
board, all constructed in accordance with the North-Eastern 
Railway specification. The belt girder is carried on a 
multiple purchase of steel wire rope, which is coiled on a 
turned and grooved cast iron barrel in one layer. The barrel | 
is driven from the motor through steel machine cut spur 
gearing, and an automatic mechanical brake is fitted on the 
intermediate shaft, capable of safely sustaining the jib in any 
position. The whole of the machinery is mounted on the 
vertical self-contained steel framing, the bottom end of which 
is carried on to the lower staith platform and the upper part 
pinned into a bracket attached to the top platform. Hand 
gearing is provided in order to enable the belt girder to be 
turned horizontally through an angle of 25 deg., so as to 
facilitate the distribution of the coal. 

This installation is the first of its type to be introduced on 
the North-East Coast, and was carried out to meet the 
requirements of Mr. Wilson Worsdell, late chief mechanical 
engineer of the North-Eastern Railway Company. 














A NEW RESISTANCE BOX. 


AN oil-cooled decade resistance box, which possesses new 
features, is being placed upon the market by the firm of 








immersed in oil above the level of the contacts. 





Robert W. Paul, of Newton-avenue Works, New Southgate, 





Fig. 1—OIL-COOLED RESISTANCE BOX 


N. It is shown in the accompanying illustrations—Figs. 1 
and 2. The coils are wound on split brass tubes and each 
Set, comprising ten coils, is mounted on a vertical shaft with 
ball bearings. From the illustration—Fig. 2—it will be 
seen that the shaft also carries the contact segments. The 





a brushes are stationary, and mounted so as to be self- 
adjusting to the contact surfaces, pressure being applied by 
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two independent springs to each brush. The latter are built 


| up of a large number of copper strips, and make direct con- 


nection between one dial and the next, as can also be seen 
from Fig. 2. This construction obviously dispenses with 
internal connections, and at the same time reduces the con- 
tact resistance to about .0002 ohm. Any complete unit 


| may be lifted out of the box after removing the adjacent 


brushes from their bearings. All the resistance units are 
mounted on a strong aluminium frame, and the whole is 
The insula- 
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Fig. 2—RESISTANCE BOX—CASING REMOVED 
tion throughout is of mica. A box of this type, having a 
total resistance of 111 ohms, is capable of carrying one 
ampere continuously. 





LEGAL INTELLIGENCE. 


MARCONI AND MARCONT’S WIRELESS TELEGRAPH COM- 
PANY, LIMITED, z BRITISH RADIO-TELEGRAPH AND 
TELEPHONE COMPANY, LIMITED. 


ON February 21st Mr. Justice Parker delivered judgment in this 
case, the hearing of which had occupied his attention for many 
days during Michaelmas sittings and in January. The claim was 
for an injunction to restrain the infringement of (¢xter alia) the 
letters patent No. 7777 of 1900. The patent was alleged to be 
invalid on various grounds, and infringement was denied. 

Mr. Astbury, K.C., Mr. Walter, K.C., and Mr. Hunter Gray 


| were for the plaintiffs ; Mr. T. Terrell, K.C., and Mr. Colefax for 


the defendants. 

In the course of his judgment, Mr. Justice PARKER explained 
that wireless telegraphy depended for its effect on the current in- 
duced in a circuit when cut by the lines of force in the magnetic 
field created round itself by the electric current in a primary 
circuit. While the sensitiveness of the secondary circuit 
diminishes in proportion to the cube of the distance, the energy of 
the disturbances in the ether produced by the sudden charge of a 
condenser falls off only as the square of the distance. Conse- 
quently the utilisation of these disturbances was far more efficient 
than the utilisation of the lines of force ina magnetic field. It 
was Hertz who, in 1839, showed that during the discharge of a 
condenser, the electricity surged rapidly backwards and forwards 
across the spark gap. Kelvin and Helmholtz later on established 
the necessary conditions as to resistance capacity and inductance 
of the circuit having such as oscillatory discharge ; while Clark 
Maxwell, in 1868, showed that each oscillation would create an 
etheric disturbance or wave, travelling through space at the rate 
of 300,000,000 metres a second. When striking across a circuit 
capable of carrying an oscillating current they tend to induce in 
such circuit electrical oscillations corresponding in frequency with 
their wave lengths. 

It was Hertz who put Clerk Maxwell's theory into practice. and 
he rendered his detector more sensitive by utilising the principle of 











rly tuned 


By means of a detector pro; 
he showed how ether waves could be made to induce in the 
detector a minute spark in the tiny spark gap. Branly, in 1890, 
first made use of the coherer to manifest the same influences, and 
in 1892 Crookes, in an article in the Fortnightly Review, first sug- 
gested that Hertzian waves might lead to a system of wireless tele- 


sympathetic resonance. 


graphy. It was then Marconi appeared on the scene. The 
difficulty he had to overcome was that a circuit which is a good 
conserver of energy, and one capable of creating a series of waves 
of equal amplitude, is a bad radiator, while a good radiator which 
will surrender 70 to 80 per cent. of its energy to the ether during 
each oscillation is necessarily a bad conserver of energy, and will 
not create a long series of waves of approximately equal amplitude, 


| but one big wave, followed by a short train of waves of rapidly 


diminishing amplitude. After dealing with Marconi’s patent of 
1896, Lodge (1897), and Thompson (1898), Mr. Justice Parker said 
that in his patent of 1900 Marconi, in order to get over a well- 
known difficulty in applying the principle of resonance as between 
transmitter and receiver, substituted for a single circuit in both 
transmitter and receiver a pair of circuits, one of which was so 
constructed as to radiate or absorb readily, and the other of which 
was so constructed as to oscillate persistently and be a good con- 
server of energy. It was not disputed that, if this was the inven- 
tion, it got over the difficulty it was designed to meet. Further, 
its utility was undoubted, as it at once doubled the distance to 
which effective messages could be sent by means of ether 
waves, and effectively secured selectivity in all cases in which the 
receiving stations were not so near as to be disturbed by single 
waves or the first three or four waves of a series. In the literature 
quoted there was no trace of the idea underlying Marconi’s inven- 
tion, nor was there a single suggestion from which a competent 
engineer could arrive at his idea. The pleas of want of subject- 
matter and prior user wholly failed. As to the question of in- 


| fringement, the defendants proposed to make use of a system of 


wireless called the ‘‘Balsillie System of Radio Telegraphy. 
Having described this system, his lordship said the defendants’ 


| apparatus contained all the essential features of the invention 
| protected by Marconi’s 1900 patent. 


How, then, could it be said there was no infringement’ It had 
been argued that the substitution of auto-transformers for 


| Marconi’s two-coil transformers made it a new invention ; but he 
| could not assent to that. 


Numerous cases had been cited in which 
the word transformer had been used to include auto-transformer. 
The defendants’ apparatus appeared to him to contain everything 
of real value in every claiming clause, the only difference being 
that the necessary inductive linkage was supplied through an auto- 
transformer and not through a two-coil transformer, and that in 
no way affected the result. 

In these circumstances the plaintiffs were entitled to a perpetual 
injunction and to an inquiry as to damages. 








CLYDE AND TYNE SHIPYARD EXTENSIONS.—We have been asked 
to state that the four 15-ton two-barrel tipping cranes employed 
by E. Nuttall and Co., of Manchester, on their contract for the 
extensions at Sir W. G. Armstrong, Whitworth and Co.’s works, 
Walker-on-Tyne, were supplied and erected by Royce, Limited, 
Trafford Park, Manchester. These cranes were illustrated on 
page 144 of our issue of February 10th, and by an oversight the 
maker’s name was omitted. 


Tue G. P. KNow.es’ ANNUAL DinNER.—The second annual 
dinner of past and present pupils of Mr. G. P. Knowles was held 
at the Criterion Restaurant on Friday evening last. Mr. Knowles 
was in the chair. The toast list included ‘‘The Chairman,” pro- 
posed by Mr. J. S. Killick, A.M. Inst. C.E.; the toast of ‘‘ Past 
and Present Pupils,” by the chairman, to which responses were 
made by Messrs, G. S. Szlumper, A.M. Inst. C,E., F. G. Whitley, 
A.M. Inst. C.E., and R. K. Jones, P.A.S.I.; ‘‘The Professional 
Institutions,” by Mr. G. E. Poole, and replied to by Mesars. F. B. 
Goddard, A.M. Inst. C.E., F.S.L, &c., and W. H. Rean, Stud. Inst. 
C.E., G.I. Mech. E., Stud, Inst. E.E.; and ‘‘ The Visitors,” by Mr. 
J. B. Knowles, and responded for by Messrs. Szlumper, sen., Sibley, 
Gayford, and Littlejohn. Interspersed with the toasts was a 
capital musical programme eontributed by Messrs. S. Carrs, F. 
Fox, F. B. Goddard, J. H. Hill, G. P. Knowles, J. B. Knowles, 
A, H. Reynolds, Robinson, F. C, Stally, F. H. Whitley. 
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GAS-POWER ELECTRIC GENERATING STATION AT HONG-KONG 
RICHARDSONS, WESTGARTH AND CO., LIMITED, AND DICK, KERR AND{CO.,.LIMITED, ENGINEERS 


( For description see page 201) 
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interchangeability and a reduction in the number of spare | removable rollers whereby the gear can be disconnected as 
parts required are secured. By means of a special arrange- | soon as the engine is under way. 

ment of couplings, the crankshafts are also arranged to| Under a full load test the engines, &c., were found to run 
duplicate with one another. For cooling purposes water is | on the guaranteed gas consumption of 68 cubic feet—at 140 
drawn from the sea by two electrically-driven centrifugal | British thermal units per cubic foot—per brake horse-power 
pumps, and stored in a large cast iron tank situated above the | per hour. The combined mechanical efficiency of the gas 


engine-house. From this tank the water flows by gravity to | engines and generators was found about 80 per cent. In 
Fig. 1 we show a plan, and opposite 


a general view of the power-house at the 
works of the Taikoo Dockyard and Engi- 
neering Company, Limited, and a draw- 
ing of the single-crank engines and 
dynamo, and in Fig. 4 a cross section 
of the cylinders through the inlet and 
outlet valves will be seen. 

The gas-producing plant was supplied 
by the Power-Gas Corporation, Limited, 
of Stockton-on-Tees, and consists of 
three ‘‘Mond’’ producers having each 
an internal diameter of 10ft. In addition 
there are one patented mechanical 
washer, a gas cooling tower, two 
centrifugal cleaners, scrubbers and a 
governor. Like the gas engines them- 
selves, the gas producer needs no general 
description, as its design is familiar to 
most. 

One of its principal features is to 
be found in the double cylindrical 
steel shell forming the casing. The 
annular space between the shells acts 
as an air jacket, and affords a passage 
for the blast of air and steam which, 
entering near the top, passes down be- 
tween the shells to the cone-shaped grate 
at the foot of the inner casing. This 
inner casing is lined with thin fire-brick, 
and is kept cool by the passage of the 
blast outside it. As a result the forma- 
tion of clinker is prevented, and the life 
of the brick lining is greatly increased. 
In addition to this the blast itself during 

: ; its progress through the annular space be- 

The gas engine plant was supplied complete by Richardsons, ; the cylinder jackets, covers, valve chests, valves, &c. Two | tween the casings is superheated, thereby bringing about an 
Westgarth and Co., Limited, of Middlesbrough, and con- | small additional centrifugal pumps are provided for circulat- | important effect on the yield and the richness of the 
sists of two 1100 brake horse-power twin-tandem ‘‘ Cockerill- | ing high-pressure cooling water through the piston-rods and | gas. 

Westgarth ’’ engines and two 550 brake horse-power single | pistons. At the Hong-Kong installation, a general view of which is 
tandem engines of the same type. These engines, which For starting purposes the works supply of compressed air | shown in Fig. 2, and an elevation in Fig. 3, the fuel to be 


have double-acting cylinders 25gin. in diameter with strokes | at 100 1b. pressure is compressed up to 200 1b. by a motor- | gasified is as usual delivered by an elevator into a bunker 
above the producers. From this the fuel is fed as desired 


into the cast iron charging hopper on the top of each producer. 

As is customary, water lutes seal the foot of the producer, and 

these are so constructed that ashes may be removed at all 

times without in any way interfering with the steady produc- 

tion of gas. An electrically driven Roots blower supplies the 
| air blast. 

On leaving the producer the gas is led into a rectangular 
steel washer, where it comes into contact with a fine spray of 
water thrown up by quickly revolving paddles. Here dust 
and a certain proportion of the tarry matter are removed and 

| the gas cooled down. Passing from this washer the gas 
| enters a cooling tower. This tower is packed with short 
| earthenware tubes over which water trickles from the top. 
| The gas on its ascent from the foot of the tower thus comes 
into intimate contact with the water, so that it is cooled and 
| a large amount of the tar remaining in it is removed. On 
| leaving the cooling tower the gas, now largely cooled and 
| fairly clean, enters a pair of specially designed centrifugal 
| cleaners. Here it is still further cooled, and when it leaves 
| the apparatus it contains but a small trace of tarry matter. 
| This small percentage is removed in the scrubbers through 
| which the gas is next led. These scrubbers are rectangular 
steel boxes containing a number of trays on which are placed 
| wood shavings or sawdust. The gas is now thoroughly clean 
| and is taken direct to the engines. 
| The operation of the plant is said to be very simple, and 
| but little labour is required torunit. An automatic governor 
| controls the production of gas, so that in amount it is just 
| what is required by the engines, even when the load is vary- 
| ing, The stand-by losses, it is claimed, are very small, and 
| we understand that after it has remained idle for as long as a 
| fortnight or more the plant can be got into working order in 
about 20 minutes. After ordinary night stoppages, likewise, 
| it is only necessary to turn on the blast for five minutes to 


driven compound compressor, and is stored in a large steel | get the full supply of gas required by the engines. 
| receiver for use as required. The cipacity of this receiver | In addition to the gas engines described above, the ‘‘ Mond”’ 


A LARGE GAS POWER PLANT AT HONG-KONG. | 





THERE has recently been erected at the Taikoo Dockyard, 
Hong-Kong, a large power plant comprising gas engines 
having a total output of 3300 horse-power and gas producers 
for supplying the necessary fuel. 
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Fig. i—POWER HOUSE OF THE TAIKOO DOCKYARD AND ENGINEERING COMPANY, LIMITED, HONC-KONG 














Fig 2—MOND GAS PRODUCER PLANT 


of 31gin., run at 120 revolutions per minute, and are directly 
coupled to direct-current generators of 750 kilowatts and 375 


kilowatts capacity, supplied by Dick, Kerr and Co., Limited, 


is sufficient to make either engine revolve several times, | producers supply gaseous fuel to a wide variety of furnaces 


of London and Preston. The electrical energy thus generated 
is employed for driving the large centrifugal pumps at the | 
dry dock, for running the machinery in the shipyard, engine 
works, machine shops, &c., and for general lighting purposes. 
In addition, some adjoining works obtain their supply of 
power from the Taikoo Dockyard power-house. 

The ‘‘ Cockerill-Westgarth’’ type of gas engine is now 
well known and needs no description here. Those who desire | 
further particulars of the general design of these engines 
may refer to our issue of May 5th, 1905, page 457. We may, | 
however, say that the ‘‘ Cockerill-Westgarth ’’ engine has a 
variable gas admission and a constant compression, the 
governing being effected by varying the gas supply according 
to the load. High-tension ignition is provided, and there 
are two sparks at each end of each cylinder. Two important 
features of the design are the main and side frames and the 
manner of securing the cylinder covers. The main frames | 
are heavy castings carrying the crosshead and crankshaft 
bearings, and are firmly attached to the foundations. Ata | 
point just in front of the front cylinders the main frames | 
are secured by flanges to the side frames. 


These latter are | 
box section rectangular castings supporting the two double- | 
acting cylinders and carrying guides for the intermediate | 
crosshead. To support the side frames a cast iron base is | 
placed under the centre of each cylinder, but otherwise the | 
side frames are not connected with the foundations. In this | 
way expansion and movement in the longitudinal direction | 
are allowed for, and the principal stresses are transmitted | F 
directly to the main bearings without being passed through | ead 
either cylinders or distance pieces, as is sometimes done. | eT 
With regard to the cylinder covers, these are secured by | 
longitudinal tie bolts running from end to end of the cylinder | 
casting through the water space and passing through each | 
cover. These bolts take the direct stresses on the covers due | 
to the explosion. _ ; | From the reservoir the compressed air is led to valves on 

In the particular installation under notice one size of gas | one of the cylinders of each engine. These valves are cam 
cylinder has been adopted throughout the six engines, so that | driven from the distribution shaft, and are provided with 


“The Engineer” 
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Fig. 3—GENERAL ARRANGEMENT OF GAS PRODUCER PLANT 


| throughout the works. Among such are the forge furnaces, 
| the brass melting furnaces, the foundry core drying stoves, 


the galvanising baths and the rivet and bolt furnaces, The 
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fuel used is a mixture of Chinese anthracite varying from 25 
per cent. to 50 per cent. of the charge with 75 per cent. to 50 | 
per cent. of bituminous coal. The anthracite is cheap and | 
costs no more than other coals. It, therefore, is economical | 
to use it. It is, however, we understand, less reliable in 
supply than the bituminous coal. The water used for 
cleaning and cooling the gas is, like that employed in tho | 
engines, derived from the sea, and when its work is done it is 
passed through a settling tank, where the tar and other | 
impurities are removed, and returned to the source from 
whence it came. 

The whole of the gas plant and gas engine installa- 
tion is under European supervision, the rest of the labour 
being Chinese. In December, 1909, official trials were | 
carried out with the combined plants. During runs of several 
days’ duration the coal consumption was found, on the 
average, to be as follows :— 


RE 5s. ws sie 0.92 lb. per B.H.P. hour 
Three-quarter load . me 
Half load .. 1.125 a 


Since the plant described above was completed the Power-Gas 





FORTHCOMING ENGAGEMENTS. 


TO-DAY. 

JUNIOR INSTITUTION OF ENGINEERS.—At 8 p.m. Paper on ‘‘The 
Construction of the Royal Automobile Club Building,” by Mr. S. 
Bylander. 

Roya InstiTuTION.—Albemarle-street, Piccadilly, W., at 9 p.m. 
Discourse, ‘‘Mouvement Brownien et Réalité Moléculaire” (in 
French), by Professor Jean Perrin (Faculté des Sciences & la 
Sorbonne, Paris) 


INSTITUTION OF CIVIL ENGINEERS —Students’ meeting. Paper 


| to be read and discus-ed, ‘‘The Design and Construction of Works 


for the Bacterial Purification of Sewage,” by Mr. R. J. Samuel, 
Student. 8 p.m. 

BRITISH FOUNDRYMEN’S ASSOCIATION.—A meeting will be held 
in the Meeting Hall of the Institution of Mechanical Engineers, 
Storey’s-gate, St. James’s Park, Westminster, S.W., at 8 p m., to 
found a Branch of the British Foundrymen’s Association for 


| London and district. The President will give an address showing 


the progress of the Association since its formation. 
PuysicaL Society oF LONDON.—Meeting at the Imperial College 
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Fig. 4-CROSS SECTION OF GAS ENGINE CYLINDER 


Corporation has received two further orders for the same 
dockyard. The first of these is for a washing apparatus, 
whereby a portion of the gas will be partially cooled and 
cleaned. It was at first intended that the gas for the 
furnaces should be used as produced without cleaning. But 
in order to prevent trouble with the mains, particularly the 
necessity for cleaning them out at periodical intervals, it has 
since been decided as advisable to lay down the additional 
plant referred to above. The second order is for a fourth 
producer, whereby the total capacity of the installation will 
be increased by 2000 horse-power. 











THE INCORPORATED INSTITUTION OF AUTOMOBILE ENGINEERS.— 
A meeting of the Institution was held on the 8th inst., when a 
paper was read by Mr. G. A. Burls, M. Inst. C.E, entitled “‘A 
Proposal for a Maximum Power Rating Formula for the Petrol 
Engines of Automobiles,” and the report of the Horse-power Com- 
inittee with a note on the same by Mr. Dugald Clerk, F.R 8., were 
also presented. The annual general meeting of the Institution 
will take place on March 8th, to be followed by a paper on “ Air- 
craft and the Problems Relating Thereto,” by Mr. Mervyn 
O’Gorman, M.I, Mech. E, 





of Science, South Kensington. Agenda: Professor the Hon. R. J. 
Strutt, F.R.S., on ‘Flames of Low Temperature supported by 
Ozone ;” Dr. Albert Griffiths on ‘‘ The Movement of a Coloured 
Index along a Capillary Tube, and its Application to the Measure- 
ment of the Circulation of Water in a Closed Circuit ;” and Mr. E. 
H. Rayner, ‘‘An Optical Lever of High Power suitable for the 
Determination of Small Thicknesses and Displacement.” 


NortuH-East Coast INSTITUTION OF ENGINEERS AND SHIP- 
BUILDERS.—The fifth general meeting of the session will be held 
in the Lecture Theatre of the Literary and Philosophical Society, 
Westgate-road, Newcastle-upon-Tyne, at 7.30 p.m. The discus- 
sion on Mr. F. H. Alexander’s paper on “‘ Note on a Method of 
Calculating Cross Curves of Stability” will be resumed, and a r 
on ‘*Superheated Steam and Marine Engines,” by Mr. A. F. White, 
will be read and discussed. Members of the Council will meet in 
the Institution Rooms, Bolbec Hall, at 7.15 p.m. 


SATURDAY, FEBRUARY 25ru. 


MANCHESTER ASSOCIATION OF ENGINKERS.—Paper to be read 
and discussed on ‘‘ Large Gas Engines of the Two-cycle Type,” by 
Mr. A. E. L. Chorlton. 

NortH-East Coast INSTITUTION OF ENGINEERS AND SHIP- 
BUILDERS: GRADUATE SEecTION.—The fifth general meeting of the 
session will be held in the Institution Rooms, Bolbec Hall, New- 
castle-upon-Tyne, at 7,15 p.m. A paper by Mr, Gilbert F. 


Haddock, B.Sc., on ‘ Refrigerating Machines” (illustrated by 
lantern slides), will be read and discussed. 


MONDAY, FEBRUARY 27tu. 

Royat Society or Arts.—John-street, Adelphi, W.C., at 8 p m, 
Cantor Lecture, ‘‘ Brewing and Modern Science: Lecture IV., The 
Fermentation Process,” by Professor Adrian J. Brown. 

INSTITUTE OF MARINE ENGINEERS —58, Romford-road, Strat. 
ford, E., at 8 p.m. Adjourned discussion on ‘Marine Boiler 
Repairs.” Lecture on ‘‘ Electrical Distance Thermometers,” by 
Mr. G. A. H. Binz. 


TUESDAY, FEBRUARY 28rx, 

Roya InstiruTion,—Albemarle-street, Piccadilly, W., at 3 p.m, 
Lecture I. on “Crystalline Structure: Mineral, Chemical, and 
Liquid,” by Dr. A. E. H. Tulton, F.R.S. 

THR NATIONAL ELECTRICAL MANUFACTURERS’ ASSOCIATION (IN. 
CORPORATED).—The annual general meeting will be held at the 
Institution of Electrical Engineers, at 2.30 p.m. 

RoyaL Socrety or Arts.—John-street, Adelphi, W.C., at 
4.30 p.m. Colonial Section. ‘‘The Resources and Problems of 
the Union of South Africa,” by the Hon. Sir Richard Solomon. 

INSTITUTION OF CIvIL ENGINEERS.—Great George-street, West- 
minster, S.W., at 8 p.m. Ordinary meeting. Paper to be read 
and discussed, *‘ Modern Railway Signalling: Some Developments 
upon the Great Western Railway,” by Mr. Alfred Thomas Black: ||, 
M. Inst. C.E. 

CoLD SToRAGE AND IcE AssociaTiON.—A meeting will be held 
at the Royal Society of Arts, John-street, Adelphi, London, W.«., 
at 8 p.m. A paper will be read on ‘‘Thermometry in its Applica- 
tion to the Carriage and Storage of Refrigerated Produce,” by Mr. 
Fredk. Simpson. 

WEDNESDAY, MARCH Ist, 

Roya. Society oF ARTs.—John-street, Adelphi W.C., at 8 p.m, 
Twelfth ordinary meeting. ‘‘Caisson Sickness and Compressed 
Air,” by Dr, Leonard Hill, F.R.S. 


THURSDAY, MARCH 2np, 
RONTGEN Society. —66, Victoria-street, Westminster, S.\. 
Ordinary general meeting. Paper on ‘‘Some Experiments with « 
10,000-volt Storage Battery,” by A. A. Campbell Swinton. 


FRIDAY, MARCH 3rp. 
_ Roya. Instirution.—Albemarle-street, Piccadilly, W., at 9 p.m. 
Discourse, ‘‘ The Scent of Butterflies,” by Dr. F. A. Dixey, F.R s. 
INSTITUTION OF CiviL ENGINEERS.—Students’ meeting at 8 p.1. 
Paper to be read and discussed, ‘‘ Lagos Harbour Survey, 190 
1910,” by Mr. H. Ellis Hill, jun., Student. 


SATURDAY, MARCH 4ru. 
JUNIOR INSTITUTION OF ENGINEERS.—At 3 p.m. Students’ visit 
| to the London County Council’s Greenwich Generating Station. 
Roya. INstirvTion.—Albemarle-street, Piccadilly, W. Lecture 
| 1. a Energy and Matter,” by Professor Sir J. J. Thon 
json, F.R.S. 





MONDAY, MARCH 6ra, 
SocreTy OF ENGINEERS.— At the Institution of 
Engineers, Victoria Embankment, W.C., at 7.30 p.m. 
will be read on ‘‘ Petrol Air-gas,” by E. Scott-Snell. 


Electrica! 
A paper 








ELECTRICAL TRADES BENEVOLENT INSTITUTION.—It has been 
decided to hold the festival dinner of the Electrical Trades Bene 
volent Institution on April 26th, 1911, at the Hotel Cecil. We are 
informed that the association has recently had several cases to deal 
with, and it is sincerely hoped that the electrical trade generally 
will give it their very full support, so as to enable it to carry out, 
not only the granting of temporary relief, but to place it in such a 
position as will enable it to grant pensions to its qualified members 
or their widows, 

REINFORCED CONCRETE IN HYDRAULIC WorkS.—The Permanent 
International Association of Navigation Congresses, which will 
hold its twelfth meeting at Philadelphia in the spring of 1912, has 
appointed Mr. R. W. Vawdrey, A.M. Inst.C.E., to prepare a 
report upon the work which has recently been carried out in the 
United Kingdom in reinforced concrete as applied to hydraulic 
| works, Communications on this subject from engineers who have 
used this form of construction in this direction should be sent to 
Mr. Vawdrey, Queen Anne’s Chambers, Westminster, who will be 
glad to incorporate these particulars in his report. 

PRESIDENCY OF THE Royal Socrety oF Arts.—The Council of 
the Royal Society of Artsannounce that, with the approval of His 
Majesty and the consent of his Royal Highness, they elected, at 
their meeting on Monday, the 13th inst., H.R.H. the Duke of 
Connaught, K.G., as President of the Society. The Council also 
passed a cordial vote of thanks to the Lord Chief Justice, who has 
held the office of President since it was vacated by His Majesty, 
and who resigned in order to make way for H R.H. the Duke 
of Connaught.. Former Presidents of the Society have been 
H.R.H. the Duke of Sussex, 1816-1843; H.R.H. the Prince Con- 
sort, 1843-1861 ; H.R.H. the Prince of Wales (King Edward VII.), 
a ; H.R.H. the Prince of Wales (King George V.), 1901- 
1910. 


PRESENTATION AT STAFFORD.—A presentation, consisting of two 
silver candelabra and a silver vase, was made to Mr. T. E. 
Ingoldby, A.M. Inst. C.E., for four years assistant works manager 
of Messrs, Siemens, Stafford, on the occasion of his promotion to 
the company’s head office in London. The presentation, which is 
exceptional in that it is the first time in the history of the works 
an official has been so honoured except on a the company’s 
service, was made by Dr. Kloss in the large hall of Siemens 
Institute, Stafford, on Friday last, the 17th inst., in the presence 
of the members of Siemens Literary and Debating Society, of 
which society Mr. Ingoldby had been president. The large 
Eee which included the principal members of Messrs. 
Siemens’ staff, and the hearty applause which greeted Dr. 
Kloss’ speech appreciative of Mr. Ingoldby’s services to the com- 
pany and to his colleagues, showed how popular the assistant 
manager had made himself, and how much his leaving was felt. 
Mr. Ingoldby was also the recipient of a hearty vote of thanks for 
his services as president of the Debating Society. 


TAPE PACKINGS FOR SURFACE-CONDENSER TUBES —We have had 
brought to our notice some samples of cotton tape packings for 
surface-condenser tubes which have been patented and put upon 
the market by the J. E. Shackleton’s Tube Company, Limited, of 
Thornbury-road, Bradford. These packings are made of specially 
prepared tape wound into the form of a tube, and it is claimed 
that they are very much superior to anything which has hitherto 
been used. Their special advantages are set out by the makers 
as follows :—(1) Being comparatively rigid by reason of their con- 
struction and the waterproofing preparation with which they are 
treated, it is an easy matter to put them into position with finger 
and thumb ; in fact, it is stated that the process only takes half 
the time that is necessary for other forms of packing ; (2) the 
special preparation only makes the packing — rigid, so that 
they can be crushed up when screwing the ferrule, and the prepa- 
ration helps to lubricate the gland ; (3) they are without seem, 
and therefore more uniform than stifched packings; and (4) 
they are waterproofed in a very thorough manner before leaving 
the works, every fibre of the cotton being impregnated, so that 
they should be more durable than packings which haye not under- 
gone this process, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Pig Iron and Spring Trade. 

THERE is a remarkable lack of interest in the pig iron 
circles in the development of the spring trade. Business is almost 
at a standstill, and buying and selling has takenon an uninteresting 
aspect. Very little buying is going on, and things are moving only 
from hand to mouth. The only explanation forthcoming is that 
consumers are well bought, but, considering that we are now nearly 
into March, demand should certainly have more animation about 
it. In face of a market like that just described prices cannot be 
good ; indeed, pig iron is losing ground, and to-day (Thursday), in 
Birmingham, Northampton and some other descriptions of forge 
iron were easier by 6d, per ton. South Staffordshire common 
forge is offered at 50s. to 50s. 6d., part-mine at 52s. to 53s., best 
all-mine at 85s., and cold-blast at 1153, Other quotations are : 
Northamptonshire, 50s. 6d. to 51s. 6d. ; Derbyshire, 52s. 6d. to 
43s, 6d. ; North Staffordshire, 51s. to 52s. 


Manufactured Iron Profits. 

There is little change in the finished iron trade. A good 
demand still exists for Staffordshire marked bars, and prices 
remain unchanged at £8 for best and £7 for second grade sorts. 
For good merchant bars quotations remain at £6 5s. to £6 7s. 6d., 
delivered Birmingham, but most makers would accept the lower 
figure, in spite of the recent increase in irouworkers’ wages. 
Common bars are £6 and £5 17s. 6d., the European competition in 
nut and bolt and hurdle bars fiercely keeping down Staffordshire 
prices. With regard to profits, things are really going from bad to 
worse, and it is becoming a question who can longest stand the 
strain. There is a slight improvement in the demand for strip, 
and chainmakers keep up a fair consumption of small bars. Tube 
strip is £6 15s. per ton, common hoops £6 15s., superior hoops 
£7 5s., and rivet iron £6 15s, to £7, 


Fall in Galvanised Sheet Prices. 

The galvanised sheet trade is in anything but a satisfac- 
tory way. There has of late been great increase in productive 
capacity, with a consequent sharpening of competition, and the 
iaying down of more mills in South and North Wales is still going 
on, There is a continuous fall both in galvanised and black 
sheet prices. Business is done at £10 12s. 6d. to £10 15s., and on 
to £10 17s. 6d. nominal for 24 gauge corrugated sheets f.o.b. Liver- 
pool. Despite the huge shipments of galvanised sheets to oversea 
markets, and the steady demand at home, it is more and more 
apparent that producers are becoming overstocked once more. 
The black sheet trade is also feeling the reaction. The conver- 
sion of Black Country mills to meet the shortage which developed 
last autumn has the effect of aggravating the present excess of 
supply over demand. Values are weak, and have now dropped to 
as low as £7 7s, 6d. to £7 10s, for doubles, £7 17s, 6d. for trebles, 
and £7 2s. 6d. to £7 5s. for singles. 


Canadian Reciprocity and Iron Trade. 

Some concern is felt as to the probable effect on the 
British galvanised and black sheet iron trade of the reciprocity 
agreement between Canada and the United States. Mr. 
Ebenezer Parkes, the well-known Staffordshire ironmaster, 
speaking in Birmingham this week, went so far as to give utterance 
to the suggestion that ‘‘the probable effect of the contemplated 
agreement between Canada and the United States would be that 
trade between Canada and the United States would develop so 
enormously that for commercial purposes they would become one 
country.” Needless to say, this is not the universal opinion of the 
Staffordshire iron trade. 


Steel. 
There has been no fresh development in the steel trade. 
New business is slack, but producers continue steadily employed 
on previous bookings. Girder plates are quoted £7 2s. 6d. to 
£7 5s. per ton; engineering angles, £6 12s, 6d. to £6 15s.; and 
joists, £6 5s. Raw steel is selling on the basis of £5 easy for bars 
and billets, and other descriptions in proportion. 


Valuable Russian Engineering Contract. 

Much interest has been aroused in South Staffordshire by 
the information that the firm of Messrs. Griffiths and Co., railway 
contractors, London, whose head, Mr. J. Norton Griffiths, is 
Member of Parliament for Wednesbury, has just obtained 
another valuable foreign engineering contract. It is that for the 
construction of waterworks required by Baku. The value of the 
contract exceeds £1,000,000, and it is said to have been taken 
in open contest with several foreign firms. It is hoped that this 
foreign contract may mean some pipe orders for some of the 
South Staffordshire foundries. 





NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Slow Trade Generally. 

The market for pig iron ruled flat, and business at 
Tuesday's Iron Exchange was very limited in character. On the 
other band steel was firm, and English billets were higher, notwith- 
standing the statement that a quantity of American billets had been 
landed at the Manchester docks. Copper and lead were un- 
changed. ‘Tin ingots were very variable. 


Quotations. 

Pig iron: Lincolnshire No. 3 foundry, 54s.; Stafford- 
shire, 54s. to 54s. 6d.; Derbyshire, 55s.; Northamptonshire, 
56s. 6d.; Middlesbrough, open brands, prompt, 57s. 4d. to 57s. 10d.; 
February-March, 58s, to B88, 6d. Scotch: Gartsherrie, 62s. 3d.; 
Glengarnock, 60s. to 60s. 6d. (official, 61s.); Eglinton, 60s. delivered 
Manchester. West Coast hematite, 67s. 6d. to 68s. 6d.; East 
Coast ditto, 66s. to 67s. 6d. and 68s, 6d., f.o.t. according to 
delivery. Delivered Heysham: Gartsherrie, 60s. 3d.;Glengarnock, 
58s, to 58s. 6d. (official, 59s.); Eglinton, 58s. Delivered Preston: 
Gartsherrie, 61s. 3d.; Glengarnock, 59s. to 59s. 6d. (official, 60s. ); 
Eglinton, 59s. Finished iron: Bars, £6 15s.; hoops, £7 7s. 6d.; 
sheets, £8 to £8 2s. 6d. Steel: Bars, £7; Lancashire hoops, 
£7 7s. 6d.; Staffordshire, £7 7s. 6d.; sheets, £8 to £8 5s.; 


boiler plates, £7 17s. 6d.; plates for tank, girder, and bridge 
work, £7 5s.; English billets, £5 7s. 6d. to £5 12s. 6d.; foreign ditto, 
£4 15s, to £4 17s. 6d.; cold drawn steel £9 10s. to £9 lis, 


Copper: Sheets, £70 ; tough ingot, £58 to £58 10s. ; best selected, 
£58 to £58 10s. per ton. Copper tubes, 8}d.; brass tubes, 63d. ; 
condenser, 7#d.; rolled brass, 6}d.; brass wire, 64d.; brass turn- 
ing rods, 64d.; yellow metal, 6d. to 64d. per lb. Sheet lead, £16 
to £16 5s, English tin ingots, £193 per ton. 


The Lancashire Coal Trade. 
There was a rather quieter feeling on the Manchester 
Coal Exchange, especially in household fuel. Shipping inquiry 
was also rather slow. Stock, however, was scarce, and maintained 
full rates. Quotations:—Best Lancashire for domestic purposes, 
15s. to 16s.; seconds, 13s. to 14s.; common, 10s. 10d. to 12s.; best 
burgy, 10s. 5d. to 10s. 11d. ; round furnace coal, lls. 5d. to 
11s. 11d.; best slack, 8s. 11d. to 9s. id.; medium, 8s. 5d.; common, 
6s, 5d. to 7s. 5d. at the pit. Coal for shipping and bunkering 
urposes, 9s, 9d. to 10s. 6d.; unscreened, 9s, 3d, to 9s, 9d., 

elivered Manchester Ship Canal, 





A “‘ Spot ” Cotton Market for Manchester. 


Steps are being taken for the formation of a ‘‘futures” 
market in cotton in Manchester. If this comes about, a mild 
revolution will be created in the raw cotton trade, and the Man- 
chester Ship Canal will benefit enormously. The Manchester 
Cotton Association is at the back of the movement, which has 
hitherto met with opposition on the part of a similar body in 
Liverpool, 


Motor Car Exhibition. 

The Society of Motor Manufacturers, which has hitherto 
confined its members to the one exhibition at Olympia has modified 
its attitude in this respect by permitting them to exhibit their 
wares at the show which is being held this week at Rusholme, 
Manchester. The result is an admirable collection of cars by 
nearly all the leading makers, which compares not unfavourably 
with that held in London last November. It is true that 
most of the models shown are those which motorists were able 
to inspect at the Olympia Exhibition, but there are many 
users of motor vehicles in the North of England who 
cannot find time to visit London, but are able to pay a visit to the 
Manchester Show, and I understand that most of the exhibitors 
are well satisfied with the new departure. In addition to pleasure 
cars, the commercial vehicle is well represented. Amongst the 
makers of these are the Albion Company ; Belsize Motors, Limited ; 
W. Tasker and Sons, Limited; Alley and MacLellan, Limited ; 
Commercial Cars, Limited ; Lacre Motor Car Company, Limited ; 
Fodens, Limited ; Leyland Motors, Limited ; Clayton and Co, 
(Huddersfield), Limited ; and Dennis, of Guildford. Quite a feature 
of the exhibition is the display of petrol motor-driven fire engines 
by Dennis, Morris, and the Leyland Company. 


The New Cunarder, Franconia. 

The latest addition to the Cunard Company’s fleet, which 
I had an opportunity of inspecting on Wednesday, as she lay in 
the Mersey at Liverpool, though not so large in point of gross 
tonnage nor built with the object of eclipsing her sister ships in 
regard to speed, embodies some features of interest, especially in 
connection with her passenger accommodation. She is 625ft 
long, 72ft. broad, has a gross tonnage of 18,000 and 
a displacement of 25,000 tons. The Franconia is intended 
for the Boston service, and in this service she will be 
the largest and fastest of the fleet; in fact, it is claimed that the 
new ship will be the largest to enter Boston Harbour. She was 
built by Swan, Hunter and Wigham Richardson, Limited, and has 
graceful lines. The engines are of the inverted, direct-acting, 
uadruple expansion type, balanced on the Yarrow, Schlick and 
"weedy system. There are four cylinders to each set of engines, 
the diameters of which are :—-33in., 47in., 67in., and 95in., and the 
stroke 60in. These engines are estimated to give about 11,500 horse- 
power, with asteam pressure of 2101b. per square inch, and will propel 
the vessel by means of twin-screws revolving outwards at a speed 
of about 17 knots. There are six double-ended boilers, with eight 
furnaces working under natural draught. There is accommoda- 
tion for 2300 third-class, 500 second-class and 250 first-class 
passengers, and special attention has been paid to the facilities 
provided for the second class, Special mention should be made of 
the adequate deck space, which includes a lengthy covered-in pro- 
menade. The Franconia leaves Liverpool on her maiden voyage 
to New York on Saturday next. From New York she will sail to 
the Mediterranean, and then, returning to Liverpool, will enter the 

regular Boston service. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 

The position of affairs in the hematite pig iron trade is in 
no way changed ; but, at the same time, there is not quite that 
Still an increased amount of business is coming into makers’ 
rush of new business that was so much expected a few weeks ago. 
hands, and they are able to dispose of their output of iron, there 
being now 26 furnaces in blast in the whole district of North 
Lancashire and Cumberland, there being 17 at work of this 
number in the latter district Prices are firm, with makers 
quoting 68s. 6d. per ton net f.o.b. for parcels of mixed numbers of 
Bessemer iron. For special qualities of iron there is a steady 
demand, with a tendency to increase. Those makers laying 
themselves out for this class of trade are increasing in number. 
They quote 71s. to 75s. per ton net. In warrant iron two 
transactions only were noted last week, 66s. 14d. per ton net cash, 
and 67s. at three months. The stores of warrant iron have been 
decreased on the week by 310 tons, and now represent in the 
aggregate 35,425 tons held, 8735 tons in Furness, and 28,690 tons 
in Cumberland. 


Iron Ore. 

The iron ore trade is well employed. At the mines all 
through the district a good output is being maintained, and the 
whole of the ore can readily be disposed of, the requirements of 
local users, and also on account of Beotch smelters, being large. 
Prices are firm with good average sorts at 12s. 6d. to 16s. 6d., and 
the best Hodbarrow ores fetch 22s. per ton net at mines. Some 
Irish ore is being imported into Barrow from the Red Bay district. 
Importations of foreign ore are still on the quiet side. Last week 
there arrived one cargo from Almeria of 2500 tons. Spanish ore is 
quoted at 14s, to 22s. per ton delivered to West Coast furnaces. 
The freight represents about 4s. 6d. per ton. 


Steel. 

The steel trade is without change., The general demand 
for steel sections is active, and the works are kept busily employed 
in most departments. The exception still is that of shipbuilding 
material. There is a full demand for piates, &c., on local as well 
as general home account, and good orders have recently been given 
out, but none have come this way, and the plate mill is standing 
idle. For rails there is a steady request on the part of home 
buyers, and also for oversea account. Heavy sections are quoted 
£5 10s. to £5 12s, 6d. per ton. Light rails are quoted at £6 5s. 
per ton, and heavy tram sections at about £8 10s. perton. The 
rail trade promises to keep at ubout the present position for some 
time tocome. Tin bars represent a fair business for home buyers, 
and hoops are in steady request at £7 10s. per ton. 


Shipbuilding and Engineering. 

In these trades there is a very busy state of affairs. In 
every department the work is being pushed forward. This is par- 
ticularly the case with the British battleship-cruiser Princess 
Royal. A little army of men is employed on her shell, and every 
effort is being made to get her into the water on the top of a high 
tide in the spring. No new orders are reported. 


Fuel. 
There is a steady demand for coal and coke throughout 
the district. Prices are unchanged. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


General Conditions. 

THE comparative neglect into which the pig iron market 
has fallen gives a less healthy appearance to the iron and steel 
trades of this district, but nevertheless most manufacturers are 
able to report steady, if not exceptionally brisk, employment in 
most of their departments. Prospects are regarded favourably. 
The annual report of Henry Bessemer and Co, bears out the 
statements made in this letter regarding the position of railway 





material, for the directors state that the demand for such material 
has been poor and prices unremunerative. The present year, they 
add, opens with brighter prospects. A report has been in circula- 
tion that the Yorkshire Engine Company has secured an order for 
thirty tank engines for the North British Railway, but we understand 
that the report is premature. With regard to the new forging press 
which we recently reported as having been ordered by John Brown 
and Co., Limited, we understand that the press wiil be one of 
6000 tons, being thus considerably heavier than any in this district, 
the home of big presses. Davy Brothers, Limited, are building 
the press, and the huge castings for the crosshead will be executed 
by Cammell Laird and Co. 


The Coal Trade. 

Steam coal prices are firmer than they were a month ago, 
owing to the more frequent inquiries for shipping. No important 
contracts have as yet been fixed up, and current prices for best 
brands rule at 8s, 6d. to 8s. 9d. per ton at the pits ; but some of 
the collieries are understood to aac arranged as many contracts 
as they desire for the time being. The industrial consumption is 
a very heavy one, and shows signs of further expansion. 


House Coal. 

The local demand for house coal is rather better, owing to 
the spell of bad weather. London merchants are taking larger 
supplies of best coals, and country station orders also show a slight 
improvement. On the whole, prices are steady, stocks at collieries 
not being burdensome. Late prices are repeated. 


Slacks and Coke. 

Slacks are a very strong market at the old prices ; and 
owing largely to the heavy demand for slacks, coke prices remain 
firm at 12s, 9d. to 13s. 3d. per ton at ‘the ovens for best washed 
samples, unwashed being quoted 6d. less. Nominal pit quotations: 
Best washed smalls, 5s. 9d. to 6s. 9d.; best hard slacks, 5s, 9d. to 
6s. 3d.; seconds, 4s. to 4s, 9d. Coke is strong at 12s. 9d. to 
13s. 3d. for best washed, and 12s. to 12s. 6d. for unwashed sorts. 


Pig Iron. 
There seems to be little or no life in the market for locally 
roduced pig iron, both Lincolnshire and Derbyshire qualities 
ing neglected by buyers, and deliveries on old contracts are not 
being taken as regularly as makers could desire. The dull tone is 
partly attributed to the unsatisfactory state of affairs revealed by 
the statistical position of Cleveland iron and the warrant market. 
On the other hand, neither Lincolnshire nor Derbyshire makers 
are disposed to revise prices, and are not pressing sales, being 
fairly well sold forward. The possible revival in the demand for 
railway material may stimulate the finished iron trade, but at the 
moment bar iron makers are doing none too well, although the 
mills are running fairly good time. There is no attempt to obtain 
premiums on Lincolnshire iron now. The special qualities of 
hematite are unaffected by the prevailing dulness, but ordinary 
mixed numbers are quieter, although the cost of ore is preventing 
any rise in quotations, Current quotations :—Lincolnshire, No. 3 
foundry, 52s.; No. 4 forge, mottled and white, 5ls.; basic, 53s. 6d.; 
Derbyshire, No. 3 foundry, 52s. to 52s, 6d.; ditto, forge, 48s. 6d. 
to 49s. 6d., all per ton net, delivered Sheffield or Rotherham. 
East Coast mixed numbers are at 71s. 6d. to 72s. net for prompt 
business, and 2s. more for forward. Bar iron, £6 15s. Basic 

billets, £5 5s, 


The Steel Trades. 

In railway material there is a fair quantity of work coming 
forward, and manufacturers report themselves as being fairly busy, 
but there is no ‘‘boom” or even orders of large dimensions. 
Most mills are now working full day time, but the pressure is not 
such as to put on double shifts. Nevertheless, the position is a 
great improvement on what has been thecase. Prices are reported 
to be not very remunerative, and no very great expectations are 
entertained of advances in finished material. From the general 
engineering trades there is a fair demand for small forgings and 
castings, and most of the foundries are working better than they 
did as a whole last year. This is owing partly to the better 
orders from the shipbuilding districts and to railway requirements. 
The heavy trades continue to feel the stimulus of Government 
work, and all classes of special steels are selling well, chiefly on 
shipping account, while the file trade is much busier. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

THE amount of business which has been done this wee 
on the Cleveland pig iron market is very small, and everyone is 
disappointed that the expectations entertained when the year 
opened are so far from being fulfilled. Instead of prices moving 
up they have declined, and consumers are holding off from buying 
from delivery ahead. Better news has come from the United 
States this week respecting the condition and prospects of the iron 
and steel industries there, but that has not had the good infiuence 
that might have been looked for. The downward move- 
ment there lately was one of the chief causes of the weak- . 
ness of the pig iron market on this side, and it might 
have been expected that the revival there would have 
had a favourable effect upon the market here. Doubt- 
less, the continued increase in Connal’s stock of Cleveland 
pig iron has a counteracting influence, and traders believe that a 
sound improvement will not be reported until the stocks begin to 
go down smartly. The reduction in the bank rate to 3} per cent. 
has not had the good effect upon business in the pig iron trade 
that might have been counted upon, and it does not seem to have 
stimulated speculation in warrants. The over production of pig 
iron in the district is undoubtedly the weak spot in the trade at 
the present time. Tuesday’s price for No. 3 Cleveland G.M.B. pig 
iron was 49s. per ton for prompt f.o.b. delivery, but 49s. 3d. was 
generally obtained on Wednesday, with 53s. for No. 1; 48s. 3d. for 
Nos. 4 foundry and 4 forge; and 47s. 9d. for mottled and white, 
all of which qualities are somewhat scarce, except No. 3. 


Hematite Pig Iron. 

Though producers of East Coast hematite pig iron are well 
off for orders, and have good prospects, yet, as second hands have 
been accepting lower prices, makers have had to sell at somewhat 
reduced rates, and this is the first ‘‘set-back” that has been re- 
ported since the value of hematite iron began to advance in the 
autumn. It is somewhat unexpected, however, for the outlook is 
encouraging and deliveries are good. A larger proportion than 
usual of the pig iron exported from this district is of hematite 
quality, the increased quantities being required for Italy and Wales, 
the iron sent to the latter being mainly for the manufacture of 
tin-plate bars, and the Welsh demand for East Coast hematite 
iron has developed somewhat heavily during the last three or four 
years. While the leading makers hold out for 65s. 6d. per ton for 
early deliveries of mixed numbers hematite, they can be got fairly 

ily at 65s. per ton, and it is reported that some of the second 
hands have sold at 64s. 9d., and even 64s, 6d. for immediate de- 
livery. But higher prices must be given for forward delivery— 
66s, for the second quarter and 67s. 6d. for the third quarter. 
Ironmasters with one consent refrain from buying foreign iron oro 
just now ; they have large stocks and are well contracted ahead, 
so that they can afford to wait. The merchants continue to quote 
22s. 6d. per ton delivered here for best Rubio, but this consumers 
have consistently refused to give, as the prices which they realised 
for hematite pig iron did not permit them to pay so high a figure 
for their ore, and now that pig iron prices are easier, the makers 
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are less able than before to give the prices which merchants con- 
tinue to ask, for the Spanish mineowners will not abate their rates. 
With mixed numbers hematite iron at no more than 65s. per ton, 
it is held, and not witbout good reason, that 22s. 6d. is too much 
to have to give for Rubio ore. Some relief in the matter of coke is 
to be had, for the price has been reduced to 15s. 9d. per ton de- 
livered at Middlesbrough furnaces, and 15s, 6d. is accepted also for 
good coke. 


Manufactured Iron and Steel. 


Producers of finished iron and steel are well off for orders, 
and are likely to be so all the current year, but just now they find 
that some of those who have bought from them are slow about 
sending in their specifications, so that the mills are not kept in 
operation as fully as they might be. However, there are no changes 
in prices. nor have there been for some considerable time. Heavy 
steel rails are generally quoted at £5 15s. net f.o.b., and cast iron 
chairs at £3 12s. 6d. net f.o.b. Steel ship plates are at £6 15s.; 
iron ship plates, at £6 12s. 6d.; steel ship angles, at £6 7s. 6d.; 
iron ship angles, at £7 ; packing iron and steel, at £5 15s.; steel 
bars, at £6 5s.; iron bars, at £7; steel) hoops (ordinary gauges), 
£6 12s. 6d.; steel strip, £6 10s.; steel sheets (singles), £7 7s. 6d., 
all less 24 per cent. f.o.t. Galvanised and corrugated steel sheets, 
24 gauge, are at £11 5s., less 4 per cent. f.o.b. At the works of 
the British Chilled Roll and Engineering Company, at Haverton 
Hill, near Middlesbrough, in the presence of a large number of the 
members of the Middlesbrough and District Association of Fore- 
men Engineers and Draughtsmen, a large grain roll was cast. It 
measured 43in. in diameter by 20ft. in length, and weighed 39 
tons. It is for one of the chief steel works in the district, and will 
be used for rolling steel plates up to 12ft. 9in. wide. The firm 
commenced operations in the district some four years ago, and has 
in hand a contract for six sets of rolls for one of the local steel 
sheet manufacturing firms. Chilled rolls, 37in. diameter by 20ft. 
long, and weighing 27 tons each, are being made at the works for 
rolling linoleum. 


Shipbuilding and Engineering. 
Business is very good at the shipyards, and prospects 
altogether encouraging. Mr. Robert Ropner, the managing 
director of the firm of R. Ropner and Sons, shipbuilders, Stockton, 
speaking at a meeting the other evening, said that if peace could 
be assured between employers and workmen there was a prospect 
of a long period of good work in the local industries, and, con- 
sequently, prosperity for the district. He, however, remarked 
that shipbuilders at the present time are working on contracts 
which were entered into during a period of trade depression, and 
which afforded only a small margin of profit—some merely gave a 
return equivalent to standing charges—but fresh orders are now 
being booked at a much more remunerative tigure, and altogether 
he considered the outlook most hopeful. Craig, Taylor and Co., 
Thornaby-on-Tees, have booked an order for a 9000-ton steamer 
for Thomas Radcliffe and Co., of Cardiff, and Richardson, Duck 
and Co., also of Thornaby, have secured a contract for an 8000- 
ton steamer for W. and C. T. Jones, of Cardiff. Two steamers, 
each of 7000 tons, have been ordered by Edward Nicholl and Co., 
of Cardiff, from William Doxford and Sons, of Sunderland. Swan, 
Hunter, Wigham Richardson and Co., of Wallsend-on-Tyne, have 
booked an order for a large steamer for the Archangel-Mourman 
Company, of St. Petersburgh. It is expected that the Transporter 
Bridge at Middlesbrough will be completed next autumn, and the 
Duke of Connaught is to be asked to perform the opening 
ceremony, as the King, owing to the great number of his engage- 
ments. is unable to undertake the function. 


Coal and Coke. 


Business is very quiet, the demand falling considerably 
short of expectations, and of the productive capacity of the dis- 
trict. Prices are unsatisfactory, and there is a good deal of lost 
time at the collieries. Owing to the competition of second hands 
prices have had to be reduced, and in some branches they are 
fully 3d. per ton lower than they were last week. Best Northum- 
berland steam coals are at 9s. 6d., and seconds at 8s. 3d. per ton, 
while ordinary smalls are down to 4s. 6d. Best gas coals are at 
9s. 44d., and seconds at 8s. 3d., while ordinary bunkers are 8s. 6d. 
to 8s. 9d., and best 9s. 3d. Coking coals are 8s. tid. and 8s. 9d. 
for best, and coking smalls 8s. to 8s. 3d. The executive council 
of the Durham Miners’ Association have decided that, in view of 
the alleged danger in the use of electricity in mines, to ask the 
employers to cease working all coal-cutting machines by electric 
power. The council are also to impress upon the Government the 
necessity of withdrawing the use of electric power from under- 
grouna working altogether, or only to use it under the most 
stringent precautions, 








NOTES FROM SCOTLAND. 


(From our own Correspondent. ) 


The Pig Iron Warrant Market. 


A VARIETY of causes have combined to produce rather more 
interest in pig iron warrants, chief of these being the decidedly 
improved tenour of the advices regarding the iron trade of the 
United States. Merchants report that the interest of outsiders in 
pig iron appears to be increasing. Last week’s business in Glasgow 
market was the largest for a considerable time, and the prices 
have been well maintained. Business has been done in Cleveland 
warrants this week at 48s. 11d. to 49s, 1d. cash, 493. 1}d. to 49s. 3d. 
one month, and 49s. Sd. to 49s. 104d. three months. Transactions 
are also noted at 48s. 114d. for delivery in seven days, and 49s, 53d. 
for 12th and 13th April. 


The Scotch Pig Iron Trade. 


For Scotch pig iron the demand has been quiet, but large 
deliveries continue to be made under existing contracts. In some 
cases merchants have been quoting prices 6d. to 1s. per ton below 
makers’ prices, so that it would appear they have still a consider- 
able cal] uponiron purchased some time ago. On the other hand, 
there is a disposition on the part of makers to maintain values, 
especially in the case of special brands, for which there has been 
a good market. G.M.B. is, at the same time, quoted 6d. lower. 
Free at ship at Glasgow, Govanand Monkland, Nos. 1, are quoted, 
56s. 6d.; Nos. 3, 55s. 6d.; Carnbroe, No. 1, 61s.; No. 3, 57s.; Clyde, 
No. 1, 61s. 6d.; No. 3, 56s. 6d.; Gartsherrie and Calder, Nos. 1, 
62s.; Nos. 3, 57s.; Summerlee, No. 1, 65s.; No. 3, 60s.; Coltness, 
No. 1, 82s. 6d.; No. 3, 61s.; Eglinton, at Ardrossan or Troon, 
No. 1, 57s.; No. 3, 56s.; Glengarnock, at Ardrossan, No. 1, 64s.; 
No. 3, 59s.; Dalmellington, at Ayr, No. 1, 60s.; No. 3, 58s.; Shotts, 
at Leith, No. 1, 62s. 6d.; No. 3, 57s. 6d.; Carron, at Grange- 
mouth, No. 1, 69s. 6d.; No. 3, 59s. 6d. per ton. The output of 
pig iron is maintained, there being 86 furnaces in blast in Scot- 
land, compared with 85 at this time last year. 


The Hematite Trade. 


There has been comparatively little business of a fresh 
description in hematite pig iron since last report. Cumberland 
warrants have remained steady at 66s, 14d. cash, with no business 
reported. The amount of pig iron going into consumption 
certainly does not diminish. Indeed, it is believed to be gradually 
increasing. Much of it, perhaps by far the greater proportion, 


was purchased a considerable time ago, and as makers are busy 
making such deliveries, and have prospects of a continuance of 
steady business, they have not been disposed to make any conces- 
sion in price. Scotch hematite is quoted 71s. 6d. per ton for Clyde 


Finished Iron and Steel. 


The steel trade has now full employment, 
assurance of this state of matters continuing over an in- 
definite period. Stocks of material that accumulated during the 
last three months of 1910, owing to the shipyard lock-out, are 
reported to be much reduced, and the supply of specifica- 
tions for shipbuilding steel is accordingly increasing. Since the 
beginning of the month a considerable number of fresh shipbuilding 
contracts have been arranged, and it is presumed that the great 
bulk of the steel required for these will be supplied from the local 
steelworks. In the circumstances of the trade, there has been no 
call for radical changes in prices. Steel angles are quoted £6 10s. ; 
ship plates, £617s. 6d.: bars, £7 5s.; and boiler plates, £7 12s, 6d., 
all less 5 per cent. discount for delivery in the Clyde district. The 
position of the finished iron trade has been unsatisfactory for 
some time, owing to cutting of prices on the part of makers 
outside the Association. An effort is now being made to 
overcome this trouble by a working arrangement among the 
makers, by a species of pool of the work coming into their hands. 
This scheme has been under consideration in the last few days, 
and the principle of it is reported to have been adopted, the details 
to be adjusted so as to allow the plan to be in operation with as 
little delay as possible. Prices of manufactured iron are on the 
basis of £7 2s. 6d. for crown bars, subject to the usual 5 per cent. 
discount, export prices being considerably lower. 


The Coal Trade. 
The demand for coal in the last few days has been more 

active than usua!. The engine-keepers at the whole of the Scotch 
collieries have tendered a fortnight’s notice, intending to strike at 
the end of that time if their demand for an eight hours day is not 
conceded. If the colliers are to work the full eight hours allowed 
by Act of Parliament, it is not easy to see how the engine-keepers 
can obtain an eight hours day. No doubt an effort will be made 
to avert a general strike, which would stop all the coal and shale 
pits throughout Scotland. Numerous meetings and conferences 
have already been held on the subject, but the men have rejected 
all the proposals of the employers. In the meantime the supplies 
of coal are full, and the prices for some kinds of coal have been 
tending easier. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Last Week’s Coal Trade. 
THE impression amongst coalowners is that it will be 

some time before trade reverts into its old and steady condition. 
Last week, when the market was opened, many thought the end 
was near; but the miners’ executive rejected the terms put for- 
ward, and once again the strike of the Cambrian Combine, affect- 
ing 12,000 colliers, blocks the way. Mr. W. Brace contends that 
there is a vital principle at stake, and that what is needed in a satis- 
factory arrangement that will meet the views of coalowners and 
colliers is a price list giving a security of a fair day’s work and a fair 
day’s pay. He contends that it is through a failure to construct this 
that negotiations have proved futile. The strike is now extended, 
and the arrangements are upset. Prices stiffened last week, and 
the continuance of stormy weather affected the coming in of 
tonnage, and altogether the business done was meagre. There was 
little or no alteration in price, colliery owners being well provided 
with orders, and best steam coal tiuctuated about 17s. 6d. to 17s. 9d. 
and 18s. as usual. This fact is certain, namely, that trade is 
drifting, and that a heavier sale than usual is taking place of the 
steam coal of Monmouthshire. 


Latest Prices. 

The upset in business is causing trouble by the detention 
of wagons. There wasa rumour current, too, that America was 
supplying Italy with coal, and another that was not without an 
influence upon buyers, that labour troubles were occurring in the 
North. Still colliery owners remained passive, having good 
business in hand. The latest prices are as follows :—Best steam 
coal, 17s. 6d. to 18s.; best seconds, Its. 9d. to 17s. 6d.; ordinaries, 
16s. 3d. to 16s. 9d.; best drys, 17s. to 17s. 9d.; ordinary drys, 16s. 
to 16s. 6d.; best washed nuts, 15s. to 15s. 6d.; seconds, 14s. to 
14s, 6d.; best washed peas, 12s. 6d. to 13s. 6d.; seconds, lls. to 
12s.; best bunker small, 9s. 9d. to 10s.; best ordinaries, 9s. to 
9s. 6d.; cargo smalls, 8s. 3d. to 8s, 9d.; inferior, 7s. 6d. to 8s.; best 
Monmouthshire black vein, 16s. to 16s. 3d.; ordinary Western 
Valleys, 15s. to 15s. 6d. ; best Eastern Valleys, 14s, 3d. to 14s, 6d. ; 
seconds, 13s. 6d. to 14s. Bituminous: Very best huuseholds, 17s. 6d. 
to 18s.; best ordinaries, 14s. 6d. to 16s, 6d.; No. 3 Rhondda, 
17s. to 17s. 6d.; brush, 13s. 3d. to 13s. 9d.; smalls, 10s. to 
10s, 6d.; No. 2 Rhondda, 13s. to 13s. 3d.; through, 10s. 9d. to 
lls.; smalls, 8s. to 8s. 6d. Patent fuel, 15s. to 16s. Coke: 
Special foundry, 24s. to 26s. 6d.; foundry, 19s. to 22s.; furnace, 
16s. 6d. to 17s. 6d. Pitwood, ex ship, 17s. 9d. to 18s. 


Newport (Mon.) Coals. 

The coal business last week was steadier, principally as 
the tonnage came to hand with more regularity. The totals show 
that the demand for Monmouthshire coals was well maintained. 
Latest prices :—Best black vein, 15s. 9d. to 16s.; Western, 
14s. 9d. to 15s. 3d.; Eastern Valleys, 14s. to 14s. 3d.; other kinds, 
13s. 6d. to 13s. 9d.; best smalls, 8s. to 8s. 6d.; seconds, 7s. 3d. to 
7s. 9d.; inferiors, 7s. to 7s, 3d. ; bituminous, 15s, 6d. to 16s. 6d.; 
seconds, 14s. to 15s. Patent fuel, 14s. 6d. to 15s, Coke: 
Foundry, 18s. to 20s.; furnace, 16s. 6d. to 17s, 6d. Pitwood, ex 
ship, 17s. 9d. to 18s. 


Swansea Coals. 

This week the inquiry for Swansea Valley large was weak, 
and sellers for prompt loading were willing to grant concessions so 
as to keep their collieries working. Red vein coals not in strong 
demand ; prices easy ; machine nuts and cobbles fairly steady ; 
steam coals firm and good demand. Closing prices :—Best 
anthracite, hand-picked, 22s. to 24s. net ; second malting, 18s. to 
2ls. 6d. net; big vein, 15s. to 17s., less 24; red vein, 12s 
to 13s. 6d., less 24; machine-made cobbles, 21s, to 22s. 6d. net ; Paris 
nuts, 23s, to 24s. 6d.net ; French nuts, 23s. to 24s. 6d. net ; German 
nuts, 22s, 6d. to 24s, 6d. net; beans, 19s, 6d. to21s. net ; machine- 
made large peas, 11s, to 11s. 6d. net ; fine peas, 9s. 6d. to 10s. net ; 
rubbly culm, 5s. 6d. to 5s. 9d., less 24; duff, 2s. 9d. to 3s, net. 
Steam coal: Best large, 17s. 6d. to 18s. 6d.; seconds, 13s. 9d. 
to 15s.; bunkers, 10s. 9d. to 11s.; small, 7s. to 8s., all less 25. 
Bituminous: No. 3 Rhondda, 18s. to 18s. 6d.; through, 15s. to 
16s.; small, 10s. 9d. to 11s. 6d., all less 24. Patent fuel, 13s. to 
13s. 6d., less 24. Coal quotations all f.o.b. net cash, thirty days. 


Port Talbot. 

In the history of the port, last week gave the third largest 
total of business, This was 58,162 tons, export and import. It 
will not be very long before the German collieries get into swing, 
and then export totals are expected to increase. 


Llanelly. 

We are glad to learn that the old series of strikes appear to 
have ended, and all works are in full operation. Steel works and 
foundries very busy ; steel bars firm and hardening. Tin-plates as 
usual in brisk demand, and new mills are being built. Coal is 
better, but not so vigorous as one would wish to see. This will 
change, it is expected, when the Crown Collieries are giving their 
output from the Cwmmaur seams, which are being developed. 


Iron and Steel. 


with an 


rails and sleepers, which have kept the steel workers at high 
pressure, but last week there was a falling off, and the works were 
not so well employed as recently at Dowlais. At the Metal 
Exchange, Swansea, this week the following quotations were 
given :—Pig iron: Hematite, mixed numbers, 66s 14d. cash, and 
66s. 4jd. month ; Middlesbrough, 49s. cash, 49s. 3d. month : 
Welsh hematite, 72s. 6d. to 73s. delivered ; Scotch, 55s, cash’ 
55s. 3d. month; East Coast hematite, 72s. to 73s. c.i f.; West 
Coast hematite, 72s. to 73s. ci.f. Steel bars: Siemens, £5 5s,- 
arg £5 2s. 6d. Iron ore, ¢.i.f. Cardiff or Newport, 21s. 6d. 
to 22s, 6d. 


Tin-plate. 


The falling off in the demand by America for tin-plates 
was discussed in business circles this week, and it was agreed that 
America was inereasing its home make, and that its requirements 
from Swansea might lessen. Against this conclusion it was 
argued that with the increase of mills make had advanced. The 
need was to keep up the quality. There are now 26,000 persons 
employed in the tin-plate industry, and at the close of January 
there were forty-seven more mills at work than in the correspond 
ing period of last year. Asremarked on ‘Change this week, prices 
are exceptionally high, whilst raw material is plentiful at fair cost, 
It follows that tin-plate manufacturers in Wales are prosperous, and 
thanks to wages boards, the workmen are fully employed, and the 
earnings good. Latest statement, Swansea: Tin-plate market quiet, 
but prices steady and unchanged, Consumers fairly well supplied 
for some months, and manufacturers’ book well filled. For earl, 
delivery prices are:—-Bessemer coke, 15s.; ternes, 26s, (C.A, 
roofing sheets, £9 10s. to £9 )2s, 6d.; big sheets for galvanisiny 
£9 10s. to £9 12s. 6d.; finished black plates, £12; galvanised 
sheets, 24 g., £11 to £11 5s.; block tin, £194 cash ; £189 5s. three 
months. Other quotations :—Copper, £55 5s, cash, £55 18s. 9d, 
three months; lead, English, £13 10s.; Spanish, £13; spelter, 
£23 5s.; silver, 24,4,d. per oz. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, February 15th. 

THE most marked change in the situation over a week ago 
occurred in the steel pig market, where a fair demand suddenly 
sprang up for basic md Bessemer pig. While the transactions were 
not particularly heavy, the orders came from concerns which ar: 
nearly out of iron and who have secured large contracts for work 
which will force them to come into the market. Machinery 
manufacturers have also presented a number of good sized orders 
for certain grades of pig iron, and the same condition as to new 
work and necessity for buying prevails, There is a general 
improvement in sight for machinery for mining, railroad, and 
general manufacturing purposes. A good deal of good railroad 
shop equipment is to be purchased chiefly for western systems. 
These reyuirements have been held up for some time. Some of the 
electrical works in the neighbourhood of Niagara Falls have just 
appeared in the market, and the new sheet mills at Gary, 
Indiana, are in the market for machine tools for shop work. A 
large railroad shop at Furgason, Kentucky, will call for a good deal 
of machinery. There are also calls for steam shovels and con 
tractors’ machinery. A New York railroad is in the market for a 
large list of machine tools. Orders are pending for 18,000 tons for 
the Woolworth building of this city and for several thousand in 
this city and Newark, New Jersey, for warehouse construction ; 
another New York railroad for 4000 tons to equip new car shops 
at Watervliet, New York. These orders indicate a more general 
movement for material, and manufacturers are encouraged to renew 
their efforts to secure business. The new State prison at Dover, 
New York, will take 3000 tons. In the lighter products, such as 
sheet iron, bars, merchant steel and pipes, there is a larger move- 
ment that is affording encouragement to the manufacturers of 
these products. Tin plate holds its own well, and the demand for 
coke is increasing output. Last week’s car shipments from the 
Connellsville region was 8896 cars, the products of 24,741 ovens out 
of a total of 39,605 ovens. These activities have stimulated the 
demand for heavy melting steel scrap with a corresponding 
improvement in prices. Total exports of copper from the first of 
the month, 8135 tons, and imports for week ending February 9th, 
3450 tons. The tin market has been disturbed downward for two 
or three days owing to unfavourable London reports. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Mr. THOMAS ASHBURY, consulting engineer, asks us to state 
that in future his only postal address will be Ash-grove, Victoria 
Park, Manchester ; telegraphic address, ‘‘ Aluminium, Man 
chester.” 

Mr. JoHn Ror, who for many years was assistant works 
manager at Messrs. A. Handyside and Co., Limited, is starting a 
new foundry in Derby in conjunction with Mr. James Harrison, 
who for over 30 years was foundry foreman at Messrs. Handysides, 
under the title of Roe and Harrison, Limited, Globe Foundry, 
Stores-road, Derby. 

WE are informed that Rud. Chillingworth, of Niirnberg, has 
made arrangements for the sale of the Chillingworth patent pressed 
steel gear cases in the United Kingdom, and for export therefrom, 
to be handled by the British Thomson-Houston Company, 
Limited, exclusively. All inquiries hitherto sent to Rud. Chilling 
worth at Niirnberg, or to his representatives in the United 
Kingdom, should in future be referred to the British Thomson 
Houston Company, Limited, Rugby, or to its branch offices. 








ContTracts.—The Chesterfield Town Council has ordered a 
Merryweather ‘‘ Hatfield” motor fire engine with a reciprocating 
pump. The engine is to have a pumping capacity of 450 gallons 
per minute, and one of the conditions imposed is that it shall be 
capable of ascending steep gradients of a maximum of | in7 at 
eight miles per hour.—The Montania Engineering Company, 
Limited, has just received an order for one of its internal combus- 
tion locomotives of 50 horse-power for a large sugar estate in South 
Africa. This is thought to be the largest paraffin locomotive yet 
made.—The Underfeed Stoker Company has recently received 
orders for 36 stokers of different sizes. 


On Tuesday, February 21st, a silver model of a 
Sheffield Corporation tramcar was presented to the Lord Mayor on 
his opening a new tram shed in Shoreham-street. By building 
this shed near the centre of the city the Tramways Committee will 
save £1722 yearly on the reduction of waste mileage at present 
necessitated by running to sheds at distant termini, There will 
be accommodation for ninety-five cars. Sir William Clegg, chair- 
man of the Tramways Committee, stated that when the corpora- 
tion took over the tram system about eleven years ago they paid 


£121,265 for it, and they had spent on it since £1,325,000. a 
is 


they carried about 10,000,000 passengers in the first year. 
year they expected to have carried 84,000,009. Ten years ago they 
had forty-four cars, now they had 264. _The number of men em- 
ployed had grawn from 260 to 1640. The Tramways Committee 
had given over £200,000 in subscriptions and donations in various 
directions out of their profits, and last year they relieved the rates 








and West of Scotland delivery, 





There have been some heavy despatches of late both of 


to the extent of £12,000, 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 


(From our own Correspondent.) 


The Iron Market in Silesia. 

‘THERE is still no alteration in the position of the iron and 
tee] trade, purchases being confined’ to what is absolutely 
necessary. In scrap iron rather a slow trade is being done : 
import in scrap iron to Germany increases from year to year, while a 
falling off can be noticed in exports; but rates, nevertheless, con- 
tinue the same as before. 


Rheinland-Westphalia. 

Latest reports from the iron market state inland demand 
for pig iron to be quiet, while a good inquiry comes in from abroad. 
Shipments during the past week have been satisfactory. ‘There 
was a further quieting down in the bar trade, and prospects are 
still clouded. Girders and sectional iron also have been wanting 
in tirmness. Altogether there is little business of weight being 
done, the absence of enterprising spirit being very marked. Ata 
recent meeting of the Zinc Mills Union it was resolved to reduce 
the price for Silesian zine by M. 1.50 per 100 kilos., M. 48.50 and 
M. 47,50 being now quoted for refined and for raw zinc. 


From the Siegerland. 

A quiet but steady business is going on in the Siegerland 
iron industry. Buyers continue to show reserve, in consequence 
of the uncertain condition of the bar trade. At the Martin steel 
works good employment is reported to be going on, while the 
rolling mills and the foundries are irregularly occupied. Prices 
continue slightly depressed, in consequence of fierce competition. 


List Quotations. 
The following are the latest list prices per ton free at 
works :-—Raw spathose iron ore, M. 11.60, 
M. 10.90 in last month ; roasted ditto, M. 16 50, as compared with 
M. 15,50 last month ; Nassau red iron ore, 50 per cent. contents, 
M. 12.50 to M. 13 ; spiegeleisen, M. 63 to M. 65; white forge pig, 
Rhenish- Westphalian quality, M.59 to M. 60 ; Siegerland sorts, 


M, 58 to M. 60; iron for steel-making, Rhenish- Westphalian sorts, | 
M. 62 to M. 63; Siegerland sorts, M.'9 to M. 60; German Besse- | 
mer, M.70 ; basic, free Luxemburg, M. 53 to M. 55; Luxemburg | 


forge pig, free Luxemburg, M. 48 to M.50; Luxemburg foundry 
pig, No. 3, M.52; German foundry pig, No. 1, M. 66; No. 3, 
M.64; German hematite, M.70; good merchant bars, common 
quality, M. 130 to M.133; hoops in basic, M. 140 to M. 145; 
common plates in basic, M. 122 to M. 124; steel plates for boiler- 
making purposes, M. 132 to M. 134; sheets, M.140 to M. 145; 
drawn wire in iron or steel, M. 130. 


Coal in Germany. 


During the 'ast two weeks business in coal was disappoint- | 


ingly slow in Silesia. The cold weather that prevailed for a short 
time only has had but a passing influence on the coal industry, 
and stocks in house fuel are again very heavy. Best sorts of nuts 
remain in active request. In engine fuel also consumption has 
been rather lower than was anticipated. 


felt in the small coal trade. Gas coal is in lively request, both 
locally and on foreign account. From the Rhenish-Westphalian 
coal trade much the same is reported, quietness prevailing 
generally, 


Austria-Hungary. 

Demand and quotations have not altered since former 
letters, a quiet tone being reported by all trades. The Minister 
of Commerce has recently issued figures concerning Austro- 
Hungarian foreign trade in the past year. The total import is 
reported to have amounted to 2843.1 million crowns, or 96,8 
million crowns more than in the year before; export was 2392.6 
million crowns, or 738 million crowns more than in the year 
before. From the Ostrau-Karwin district satisfactory accounts 
are given as regards the business in coal, the raised output meet- 
ing with gocd demand during the last two weeks. Here also, as 
in Silesia, the reduced consumption of the sugar mills has been 
felt, but a rising demand is reported to come in from the chalk 
works and brick kilns, Gas coal sells briskly. Output in coke has 
been increased in order to equal the demand ; prospects, generally, 
in the coke trade are favourable. The condition of the brown 
coal trade leaves room for improvement, although more business is 
being done now than at this time last year. Elbe shipments have 
ceased entirely. 


From the Belgian Iron Market. 


Very little change can be reported in the position of th® 


iron and steel industry, but there is rather an improving tone in @ 
few instances, and rates have shown more firmness. The basi* 
price for bars is £4 14s, and £4 lds. p.t., f.0.b. Antwerp ; iron bar® 
realise 1f. to 2f. p.t. more. Plates are easily disposed of at £5 ¥s., 
and £5 11s, has even been paid, The demand for thin plates and for 
sheets is satisfactory, and rail makers can boest of having obtained 
numerous, as well as large, orders. Steel castings have of late 
been in better request, both for inland and English consumption. 
The Cockerill works are reported to have formed an agreement 
with the neighbouring works of the French company, Escant et 
Meuse, for the purpose of forming a company for making seamless 
tubes in Belgium. Weakness continues the characteristic feature 
of the pig iron market, forge pig especially being very depressed in 
consequence of foreign competition. It now stands at 62f. p.t. ; 
foundry pig remains firm at 68f. to 69f. p.t. ; semi-finished steel is 
being sold freely to England. On the Belgian coal market house 
fuel is comparatively quiet and neglected, while for engine coal a 
rising demand can be noticed. 





LAUNCHES AND TRIAL TRIPS. 





STEEL screw trawler; built by the Goole Shipbuilding and 
Repairing Company; for towing off Iceland and the Bay of 
Biscay, &c.; dimensions, 126ft. 8in. by 23ft. by 12ft. 6in ; engines, 
constructed by Karle’s Shipbuilding and Engineering Company, of 
Hull; launch, February 2nd. 


Bra-Kar, steel screw steamer ; built by the Tyne [ron Ship- 
building Company ; to the order of F. Olsen Linie, of Christiania ; 
dimensions, 400ft. by 51ft. by 29ft. 9in.; engines, triple-expansion, 
26in., 42in., 7lin., by 48in. stroke, pressure 1801b.; constructed 
— Dickinson and Sons, of Sunderland ; launch, February 


CARMEN, steel screw steamer; built by W. Doxford and Son, 
Limited : to the order of Oscar de Lucovic, of London ; dimen- 
sions, 370ft. by 50ft, by 28ft.; engines, constructed by the builders ; 
launch, February 14th. 


ISHERWOOD, steel screw steamer; built by Sir W. G. Arm- 
strong, Whitworth and Co., Limited ; to the order of A. F. 
Klaveness and Co., of Sandefjord ; dimensions, 452ft. by 58ft.; 
engines, triple-expansion, 28}in., 47in., 7Sin. by 54in. stroke, 
pressure 1801b.; constructed by the North-Eastern Marine Engi- 
neering Company : launch, recently. 


_ KOoPHANDEL, steel screw steamer ; built by Irvine’s Shipbuild- 
ing and Dry Dock Company, Limited ; to the order of Furness, 
Withy and Co., Limited, of West Hartlepool ; dimensions, 
289ft. Gin. by 40ft. 2in. by 20ft. 64in.; engines, triple-expansion, 
20}in., 33in., 54in, by 36in. stroke, pressure 1801b.; constructed 
by Richardsons, Westgarth, Limited ; launch, recently. 


as compared with | 


The requirements of the | 
sugar mills have been limited on the whole, and this was keenly | 
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INTERNAL COMBUSTION ENGINES. 


8280. April 6th, 1910.— AN IMPROVED CARBURETTER FOR 
INTERNAL COMBUSTION ENGINES, William Woodland, 344, 
Melville-road, Walthamstow, Essex. 

A is the air inlet and B the induction pipe. Air drawn in at A 
ascends up to the piston valve C, and, passing through the ports 
shown, descends past the outside of the tube A until it reaches the 
slots D formed in the outer casing E. Here it comes in contact 
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with the liquid fuel, the surface level of which is maintained con- 
| stant at about the foot of the slots D by the float chamber F. 
Passing round the baffle G, the saturated vapour enters the mixing 
chamber H. By lifting the valve C until its ports are in line with 
| the ports J nothing but air will be drawn into the cylinders. 
Intermediate positions will give mixtures of varying strength. K 
isa wire gauzedome whereby free liquid in the mixture is held 
back and whereby a back fire is extinguished before it reaches the 
unvaporised fuel.—/ebrucry 1st, 1911. 


13,154.—May 31st, 1910.—A SILENCER FOR ASPIRATION AND Ex- 
HAUST Pipes OF INTERNAL COMBUSTION ENGINES, Jans Brons, 
of Oppingedam, Holland. 

The silencer for the induction pipe consists of a spiral spring of 
square section, as shown at A. The end of this spring is closed at 
B by a plate, and the silencing effect is the result of the air having 
to pass through the interstices between the helices of the spring. 
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To reduce the area of the air admission interstices a rod C is 
attached to the plate B and toacrank D. The crank shaft carries 
a disc E provided with holes, and by means of a pin F the crank 
can be held in any desired position. For silencing the exhaust a 
spring |having the cross section shown at G is employed. It is 
claimed that simply by compressing this spring any soot which 
may collect on it is removed.—Febrvary 1st, 1911. 


DYNAMOS AND MOTORS. 


18,837. August 10th.—IMPROVEMENTS IN STATOR WINDINGS FOR 
SINGLE-PHASE ELECTRIC [INDUCTION MoTors, Siemens Brothers, 
Caxton House, Westminster, S$. W. 

This invention has reference to an improved stator winding 
which is especially suitable for small single-phase induction motors 
of the known kind wherein a rotating field is produced due to the 
alternating currents having different phases in two sets of stator 
coils, the magnetic axes of the coils of one set being displaced 
around the stator with respect to the magnetic axes of the other 
set. Referring to the upper engraving, which shows diagrammatic- 
ally a stator on which is a winding divided into two parallel 
connected branches A and B, the winding is a four-pole one 
having three slots per pole. One of the branches A is shown by 
long interrupted lines and thick circles in the slots, and the other 
winding by short interrupted lines and thin circles in the slots. 
The directions of the currents are indicated by dots or crosses in 
the circles, Taking one pole, which embraces the teeth X, Y and 
Z, it will be observed that both windings A and B embrace the 
tooth X, whilst A only embraces tooth Y, and B only embraces Z. 
It will also be observed that the magnetic axes of the branched 
windings are displaced around the stator by sixty electrical 
degrees. In a winding of this kind it is usual, in order that the 
branches may have different self-induction, to wind one branch 
with a different number of slot conductors to the other branch. 
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In the upper engraving this feature has been omitted for the sake 
of clearness and simplicity. The lower engraving shows the two 
branched windings A and B connected in parallel, the winding B 
having a greater number of turns than the winding A. In starting 
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up both branches would be connected in parallel across the supply 
mains, and for normal running the connections may be the same as 
for starting, or one of the branches may be disconnected.— 
Ke bruary 1st, 1911. 


23,122. October 6th, 1910.—A METHOD or REGULATING COMPEN- 
SATED SINGLE-PHASE ALTERNATING-CURRENT COMMUTATOR 
Motors witH SHUNT Excitation, Maschinenfabrik Oerlikon, 
Ocrlikon, Switzerland, 

This invention relates to a method of regulating the speed and 
phase displacement of a single-phase commutator motor comprising 
a uniformly distributed winding with a number of tappings, and a 
rotor provided with fixed short-circuiting brushes within the axis 
of the stator winding and with exciting brushes which are displaced 
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by 90 deg. against the short-circuiting brushes, and can be con- 
nected by the intermediary of an adjustable voltage transformer 
to two tappings of the stator, characterised by the fact that when 
passing from synchronous speed to higher or lower speeds the 
number of windings of the stator winding overbridged by the 
exciting brushes is decreased. At the same time the angle between 
the axis of winding of the windings and the axis of the short- 
circuiting brushes is increased towards the one or the other side, 
and the pressure at the exciting brushesis increased by the adjust- 
able transformer.—Fehrvury 1st, 1911. 


GAS PRODUCERS. 


12,894. May 27th, 1910.—IMpROVEMENTS IN GAS PURIFIERS, 
Robert Dempster and Sons, Limited, of Rose Mount fron- 
works, Elland, Yorkshire, and John Wilson Broadhead, of 
The Hollies, Elland. 

The improvements described in this specification relate particu- 
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larly tothe construction of the grids for supporting the oxide or 
purifying material through which the gas is passed. As shown at 
A, the lowest compartment is covered with ordinary grids. The 
two top tiers are composed of rough wooden bars resting on cross 
bearers B. It will be seen that each tier is formed of three sets of 
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bars, and that the ends of the middle set act as distance pieces to 
the others, and vice versd. The bars in the top tier are staggered 
relatively to those in the second. C is the gas inlet and D the 
outlet.— February 1st, 1911. 


LOCOMOTIVES. 


17,293. July 21st, 1910.—Compressep Air LocomoTIvE, Willy 
Trapp, of No. 23, Rappelerstrasse, Benrath-on-the-Rhine, 
Germany. 

The compressed air locomotives described in this specification 
are for working in mines, and their design, while giving the 
maximum storage capacity, is such as to permit the driver to see 
clearly the track ahead of him in the gallery. The compressed air 

reservoirs, four or eight in number, are arranged in the form of a 

square, as shown at Aand B. A plate C bored out with passages 

D affords a connection between the different reservoirs. This plate 
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is further provided with a clear opening E or F at its centre, and 
through this the track ahead can be observed. A modification 
describes an appliance for bringing the air during its passage from 
the reservoirs to the cylinders to the temperature in the gallery. 


This appliance consists simply of a pipe having a large surface | 


carried beneath the reservoirs. Through this the expanding air 
passes on its way to the cylinders. The fall in temperature caused 
by its sudden expansion is, however, overcome by the heat which 
it receives from the outer air during its course through the pipe.-- 
February 1st, 1911. 


AERONAUTICS. 


7783. March 31st, 1910.—IMPROVEMENTS IN PROPELLERS, John 
William Cook, 18, Exchange-street, Manchester. 
This propeller is provided with movable blades so that the pitch 
may be altered as required. The propeller boss A is provided 
with tapered shanks B, and in the bosses C of the blades corre- 
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sponding tapered recesses are formed for the reception of these 
shanks. Bolts D provided with nuts E hold the blades on to their 
tapered shanks. Reliance is placed on friction to prevent the 
blades turning round on their seats. To facilitate setting, a scale 
F is engraved round one of the blade bosses, while the shaft boss 
can be provided with a pointer.— February 1st, 1911. 


LIGHTING AND HEATING. 


10,595. January 26th, 1910. -— IMPROVEMENTS IN — 
HEATERS, Evershed and Vignoles, Adolph Schneider, and 
William Clark, all of Acton-lane Works, Chiswick. 

The upper left-hand engraving represents a longitudinal section 
of a soldering iron constructed in accordance with this invention. 
The engraving below this is a cross-section of the same, and the 
engraving on the right a longitudinal section of a heater for 
liquids. A is a conductor wound in slots B in the core C, and 
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prevented by an air space or insulation F from coming into metallic 
contact with the envelope D, to which it delivers its heat. H is a 


ring of asbestos or other suitable material preventing the conductor 
from accidental contact with the envelope. K is a piece of asbestos 
sheet or uther insulation and M is the terminal board to which the 


blocks. In the first-mentioned engraving G is a packing sepa- 
rating the envelope from the outer case N ; P represents a movable 
soldering bit screwed to the envelope by means of the small stud Q ; 
and O is a cap protecting the terminals at the back of the soldering 
iron. In the right-hand engraving, which represents a heater 
adapted to be immersed ina liquid for the purpcse of heating, Ris 
the tubular end for the handle adapted to lead in the wires, and 
screwed to the envelope, the joint tae made water-tight y | the 
packing ring S. In each case it will be seen that the core C and 
conductor A are entirely unrestrained so far as expansion and con- 
traction are concerned, while any blow or jar communicated to the 
envelope D is not likely seriously to injure the parts owing to the 
practically floating character of the support.—/ebrvary 1st, 1911. 


9225. April 16th, 1910.—IMPROVEMENTS IN ELEctTRIC Arc Lamps 
OF THE PROJECTED Type, The Westminster Engineering Com- 
pany and Arthur George Way, of Victoria-road, Willesden 
Junction, N.W. 





| bines the advantages of both types. The carbons are placed at 


This invention enables the inclined carbon lamp to be used as an 
enclosed lamp with a minimum of space oceupied, and thus com- 


right angles or nearly so, the crater of the horizontal carbon A 
pointing in the direction in which the light is projected. The 
method of operating the horizontal carbon is by means of a lever 
B working on a ring clutch C opposed by a spring D and a friction 
contact E. The carbon is moved forward in a series of steps, the 
lever being drawn forward and released alternately, the clutch 
carrying the carbon forward and the spring carrying the clutch 
back. By this arrangement the length of a rack and pinion or 
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similar motion is avoided. The enclosure F around the arc is of 
glass or other transparent material, the side of this enclosure being 
vjierced with a hole G to allow the horizontal carbon te enter. 
his hole is sufficiently large for the carbon to feed through freely, 
but not large enough to allow an undue quantity of air to pass. 
The enclosure may be of cylindrical form, and has in addition to 
the opening in the side a larger opening in the top or bottom 
closed by a flat metal plate, and through which the vertical carbon 
H enters the enclosure. The feeding of the vertical carbon, which 
may be either below or above the horizontal carbon, is controlled 
by a clutch or rack and pinion attachment J. A magnet coil or 
permanent magnet K is placed near the tips of the carbons to 
steady the light and to ‘‘ bow” the arc in the required direction, 
a light of maximum efficiency thus being obtained. The bottom 
carbon may be placed excentrically in the glass to prevent undue 
heating in the direction of projection.— February 1st, 1911. 


MISCELLANEOUS. 
12,385. May 21st, 1910.—IMPROVEMENTS IN SUGAR-CANE MILLS, 
James Harvey, of the Harvey Engineering Company, Limited, 


224, West Scotland-street, Glasgow. 
The upward thrust from the shaft A carrying the top roller is as 
usual taken up by a hydraulic cylinder and ram B. his is when 
the mill is running normally. When, however, the ram leathers 
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ieak and have to be renewed bars C are interposed between the 
pad D on the top of the shaft A and thecover E. The movement 
of these bars is controlled by the right and left-handed screw- 
threaded shafts F, and under normal conditions the bars will be 
out of place and will lie within suitable recesses G.— February 1st, 
1911. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





ComBusTion Encine, 7. W. 


Chicago, Ill.—Filed July 19th, 1909. 


Heermans, 





ends of the conductor are brought, and on which they are 
connected to the source of energy; L represents the terminal 





being introduced directly into the cylinder, and ignited by the 






high compression temperature. The essential claim runs thus ; 
In a two-cycle internal combustion engine, the combination with 
a cylinder and its crank case or compression chamber and means 
for injecting a liquid fuel into the cylinder, of a hollow piston in 
said cylinder, an inertia-operated inwardly opening valve carried 
by the piston for admitting the supply of air through the hollow 





piston to the crank case and a light spring tending to hold the 
valve against its seat, the piston being provided below said valve 
with a port, through which air under pressure is admitted from the 
crank case to the outer end of the cylinder at the end of the power 
stroke of the piston and the cylinder, being provided with an 
exhaust port, which is uncovered by the piston prior to the inlet of 
air thereto. There are twenty-one claims, mostly of ‘‘the house 
that Jack built” kind. 

981,280. MetTHop or Repvucine Iron Ork, J, T. Jones, how 

Mountain, Mich.— Filed May 12th, 1910. 

This invention consists in mixing with the ore fresh hydrocarbon 
fuel and passing the mixed mass through a highly heated oxidising 
atmosphere to preheat the ore, distil the fresh fuel and burn off 
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any sulphur content of the ore, aid then passing the preheated 

mass through a hot deoxidising atmosphere to reduce the metallic 

oxides to metal without rendering fluid any metallic or slag making 
constituents of the mass. There are five claims. 

981,311. Turbine, J. H. Rivers, Niotaze, Kans., axsignov to 
Kaessmann-Rivers Development Company, St. Louis, Mo., a 
Corporation of Missouri —Filed April 4th, 1910. 

This patent is for a turbine comprising conical surface acting 

members telescoped one within the other; oppositely developed 








ridges on the adjacent surfaces of the cones, and means for 
admitting steam into the exterior cone tangentially to the ridges 
thereon. There are five claims. 


981,697. METHOD or ForMmING RAILWAY CAK AXLES, 
Simpson, Detroit, Mich.—Filed January 22nd, 1910. 
This patent is for a method of producing railway car axles, which 
consists in piercing a billet, subjecting the pierced blank to opposed 
internal and external pressure to elongate the same toa greater 
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length than the axle, gripping the blank in forming dies, and up- 
setting the end portion to decrease the le: 
sectional area, and then upsetting the end portion to form a sub- 


ngth and increase the cross 





This central idea is the Diesel engine, the hydrocarbon fuel 


stantially solid section, and in externally fashioning the solid 
section. 


There are three claims. 
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London’s Arterial Roads. 

Tue third annual report of the London Traffic 
Branch of the Board of Trade was published during the 
month. It discusses the main roads leading out of the 
Metropolis, showing where they are sufficient and where 
inadequate, and suggesting in the latter case means for 
their improvement. The proposals were dealt with at 
some length in our issue of February 17th, and need not 
be gone into again here. It will suffice to say that they 
include the construction of 100 miles of new roads, and the 
widening and improvement of some 254 miles of existing 
roads. The suggestions are, certainly for the most part, 
excellent, and would, without doubt, greatly ameliorate the 
traflic difficulty, but no idea is given of possible cost. If we 
take the new roads alone the area of land which would 
have to be acquired is considerable. The average width 
suggested is 100ft. With a length of 100 miles this 
would mean over 1200 acres. Having regard to the price 
of land in and around London, it is easy to realise that 
the cost of buying the land would be very considerable, 
and to it would have to be added the money spent in 
compensation, and in the actual construction of the roads. 
Costly or not, however, something will have to be done, 
and that soon. Every day will add to the cost. The 
report is most emphatic on this point. It considers that 
it should now be possible to construct a roadway for half 
what it will cost to make ten years hence. 


Another Ouest-Etat Catastrophe. 


Sryce the Ouest Railway was taken over by the 
State it has been aftlicted with an unparalleled series of 
accidents and disasters. Within a period of sixty days 
there were no fewer than thirty accidents, and hardly had 
this result been published in the French papers than the 
list was lengthened by the catastrophe at Courville, near 
Chartres. On February 14th a fast train from Paris to 
Brest was approaching the Courville Station, shortly 
after six o'clock in the evening, when a goods train was 
in course of being shunted on to a siding. While the 
train was half-way on the down-line the express crashed 
into it, the locomotive turning over and the coaches 
piling up one above the other. The gas tanks exploded, 
and the passenger train was immediately in flames. 
About thirteen passengers perished in this disastrous 
collision, and all the others were more or less injured. 
The driver of the express, an old and tried servant, 
escaped unhurt. As has been the case with all other 
fatal accidents on the Ouest-Etat line, the Courville 
catastrophe appears to have been due mainly to an in- 
observance of the signals. The driver asserts that on the 
new “ Pacific ” locomotive he was driving the foot-plate is 
so high that the smoke is blown against the cab, and that 
he was often obliged to go from one side of the cab to the 
other to see the signals. He believes that it was while 
he was trying to dodge the smoke that he missed the 
advanced signal on approaching Courville. The signals 
employed on the Ouest-Etat have been strongly criticised 
as being no Jongersuited to the accelerated services, when 
they have to be observed from much longer distances 
than formerly, but this does not appear to be the case 
with the Courville signals, which tests have proved to be 
sufficiently visible. Nevertheless, the Ouest-Etat signals 
are admitted, on the whole, to be defective, and in the 
Chamber of Deputies, when the mismanagement of the 
railway was again the object of a violent attack, it was 
proposed to replace the disc signals by semaphores. It 
was argued that on lines equipped with semaphore 
signals the number of accidents was very small. 


The Use of Electricity in Mines. 


THE report of the Committee appointed by the 
Home Office in October, 1909, to inquire into the working of 
the existing special rules for the use of electricity in mines, 
and to consider whether, and if so what, amendments are 
required was issued during the month. The whole range 
of the subject is dealt with in a comprehensive document. 
Having regard to the fact that we have already dealt with 
the report at some length—see ourissue of February 17th 
—it will be unnecessary to do more than refer here to one 
or two points. It is recommended that a more extended 
use should be made of armoured cables, that the standard 
of mechanical construction of switchgear and other 
apparatus should be improved, and that inflammable 
material be not used in the construction of motor rooms 
where there exists the risk of fire. It is further suggested 
that there should be more adequate supervision and 
maintenance of apparatus. No doubt some of the pro- 
posals will meet with opposition. For instance, experts 
are by no means agreed when armoured cable should be 
used and when it should not. Still, it must be admitted 
that in many cases unarmoured cables have been used in 
places where heavily armoured cables should certainly have 
been provided. Again, there is sure to be disagreement on 
the qualifications necessary for the man, or men, in charge. 
However, on the whole, the report appears to be an 





honest endeavour to lessen the risk of accidents due to 
the electrical equipment occurring in mines, and as such 
we are quite certain it will be appreciated by our mine 
owners, who have always, so far as our experience goes, 
shown themselves ready and willing to do anything which 
would increase the safety of their men. 


The Paris Ship Canal. 


THE proposal to deepen the Seine to convert it into 
a ship canal between Paris and Rouen made a step in 
advance during the month, when the Minister of Public 
Works appointed a commission to see what was necessary 
to be done in the way of constructing depéts, warehouses, 
and connections with the railways, and also the equip- 
ment to render this undertaking practicable. The question 
of preferential export rates and the method of applying 
the import and octroi dues have also to be considered. 
It is believed in many quarters that the appointment of 
this commission is merely a pretext for shelving the ship 
canal proposals, in the sense that the cost of these 
auxiliary works will be found to be so enormous as to 
point to the certainty of the enterprise proving a financial 
failure. In commercial circles the Paris ship canal is 
being strongly criticised on account of the probable high 
freights, which would be far in excess of what is paid at 
present for the transport of goods by barges, and at a 
recent meeting of the Fédération des Industriels et 
Commer¢ants Frangais, the President of the Transport 
Commission of the Paris Chamber of Commerce put 
forward figures showing that the canal undertaking could 
only end in disaster. Hesuggested that the desired end 
could be attained in a much better way by improving and 
dredging the Seine where necessary and accelerating the 
service by adopting larger and better equipped vessels. The 
proposals of the enthusiastic promoters of the ship canal 
are being rejected by nearly all the industrial and com- 
mercial communities they are intended to benefit. 


The Loss of the Waratah. 


AFTER a hearing which had lasted fourteen days, 
the deferred judgment was given on the 22nd February 
by the Court ordered by the Board of Trade to inquire 
into the disappearance of the Waratah, which it will be 
remembered occurred in July, 1909. The Court was com- 
posed of Mr. J. Dickinson, with Admiral E. H. M. Davis, 
R.N., Commander F. C. A. Lyon, R.N.R., and Professor 
J.J. Welsh, M. Inst. C.E., as assessors. The Waratah 
left London on her maiden voyage on November 5th, 
1908, to Australia, and returned safely to the metropolis. 
She started on her second voyage on April 26th, 1909, 
and left Durban for England on her return voyage on 
July 26th of that year. She exchanged signals with the 
Clan Macintyre next day at 6 a.m., and was possibly seen 
by several other vessels on the same day, but then she 
utterly disappeared, and no trace has ever been found of 
her, though special expeditions have been made in search of 
her. A very heavy storm through which the course of 
the Waratah when she was seen by the Clan Macintyre 
would have directly taken her occurred on July 28th, and 
the finding of the Court was that she perished in this 
gale, which was the first great storm which she had 
encountered. The Court also found that when she left 
Durban the Waratah was, as far as the evidence went, in 
seaworthy condition, well found in every particular, and 
manned in excess of the Board of Trade requirements. 
With no direct evidence on which to base a judgment, 
but having regard to the fact that no wreckage had been 
found, the Court inclined to the opinion that the vessel 
capsized. The Court further suggested that a committee 
of experts should be appointed to arrive at some conclu- 
sions concerning the minimum stability requirements of 
different types of vessels, having regard to their safety 
under all conditions at sea. 


Engineers’ Certificates. 


Or all men there is none who depends more 
upon experience and the invaluable characteristics which 
accompany it than the sea-going engineer. If a shaft 
breaks, a pipe bursts, or a cylinder cracks, Molesworth 
and mathematics will not stand him in any stead. He 
must get his ship to port, and must act on his own 
resources instantly. Recognising this, the Board of 
Trade has, before granting engineers “cards,” always 
insisted on a certain number of months of sea service. 
Its wisdom in doing so has never been questioned, for 
the course has been fully justified by the results, there 
being no finer race of engineers in the world, within their 
limitations, than our British marine engineers. But the 
advance of time requires the change of methods, and 
after very careful deliberation the Board has decided to 
permit a certain modicum of the practical experience to 
be replaced by technical college training. As will be 
seen from the terms of the memorandum which were 
issued a few days ago, and which we print on another 
page, three months at a school recognised “as suitable 
for the training of marine engineers,” will be counted as 
the equivalent of two months at sea ; but in no case may 


the sea time be reduced more than one-sixth below its 
present standard. Many old sea-going engineers will 
quarrel with this decision of the Board, but it must be’ 
admitted first that it is a concession to the popular belief 
in technical education which is largely forced upon it, 
and, secondly, that whilst wider technical knowledge is 
required now-a-days than formerly, the risks of breakdown 
and emergency have been materially reduced by improve- 
ments in design and manufacture. In any case, the 
Marine Department of the Board of Trade has always 
commanded such confidence that no one will doubt that 
it has entered upon this new policy—which, by the way, 
does not become effective till 1915—only with the 
certainty that it will work for ultimate good. 


English Time in France. 


A Bit has just been passed through the Cham- 
ber and the Senate in favour of adopting for France the 
Greenwich meridian instead of the Paris meridian, so that 
in the course of a week or two French time will be retarded 
9 min. 21 sec., to make it uniform with English time. 
If France has lagged behind other nations in adopting 
the hour of Western Europe, it is because our neighbours’ 
have refused to abandon the Paris meridian for patriotic 
reasons, although a Bill for adopting Greenwich time was 
prepared about fifteen years ago and withdrawn on 
account of the critical relations that then existed between 
England and France. The refusal of France to adopt 
the hour of Western Europe was not without causing 
serious inconvenience to that country, principally in com- 
plicating the international railway service, and in creating 
a difference between the Paris time and the time in the 
navy, which had necessarily to adopt the Greenwich 
meridian. So far as the railways are concerned, there 
has always existed a difference of five minutes between 
the times inside and outgide stations, and several more or 
less plausible explanations have been given, though it is 
probable that the French railway companies have been 
influenced chiefly by a desire to bring their time-table 
more into harmony with the international time. In 
future, the time inside and outside French stations is to 
be uniform, so that the public will no longer be able to 
take advantage of the comfortable margin of five minutes 
for catching trains. One of the principal reasons, how- 
ever, for adopting the hour of Western Europe is the 
growing importance of the Tour Eiffel “wireless” sta- 
tion, which is transmitting the time to ships at sea, and 
has even been able to communicate with Canada. The 
utility of the Tour Eiffel stations will be greatly increased 
by the adoption of the Greenwich meridian, or rather of 
“the meridian of Paris less 9 min. 21 sec.,”’ as it is offi- 
cially designated. Even under the benevolent influence 
of the entente cordiale our neighbours have a lingering 
regret at being obliged to go abroad for their meridian. 


Reorganisation of the Ouest-Etat. 


Pustic feeling had been goaded to such a state 
of indignation over the muddle of the Ouest-Etat Rail- 
way, and the loss of life resulting from accidents, that 
when the Courville collision plunged everyone into dis- 
may, the Minister of Public Works decided that it was 
time to adopt a radical measure of reform. He revoked 
the director and sub-director, and appointed another staff, 
with M. Claveille as general director. Three separate 
services were created:—The “service of exploitation,” 
with M. Fouan as responsible director; “permanent 
ways,” with M. Regimbeau, and “traction,” with M. 
Maison, as director. It is to be remarked that until now 
all the heads of the various railway departments have 
been recruited from the Ecole Polytechnique, and when 
it is remembered how jealously the students of this 
institution regard the railways as their prerogative, the 
appointment of the new director-general is all the more 
noteworthy. M. Claveille has risen from the ranks, and 
his executive ability as director at the Ministry of Public 
Works pointed him out as a suitable man to take over 
the management of the Ouest-Etat Railway. M. Claveille, 
as well as the heads of the three new services, are chief 
engineers of the Ponts et Chaussées, and as these are 
responsible to the general director for their respective 
services, there will no longer be any of that “absence of 
responsibility” which has proved a contributory factor to 
negligence in the past. One of the first acts of M. 
Claveille has been to reduce the maximum speed of 
express trains, which is alleged to have been accelerated far 
in excess of what the defective permanent way will safely 
stand, and to suppress about forty trains on the Ouest- 
Etat system until such time as the works in progress 
have been carried out and the different services have 
been properly organised. 


Clyde Navigation Trust. 


Iy connection with the omnibus Bill which /s 
being promoted by the Clyde Navigation Trust, one point 
is giving rise to considerable discussion, viz., the suit- 
ability of the site proposed for the new large graving 
dock. Lord Inverclyde raised this question at a recent 
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meeting of the Glasgow Shipowners’ Association, and has 
now followed up his remarks by a letter addressed to the 
Chairman of the Clyde Navigation Trust, Sir Thos. 
Mason. In order to grasp his lordship’s points, it must 
be borne in mind that the jurisdiction of the Navigation 
Trust only extends down the river to a point slightly 
above Port-Glasgow, the conservancy seaward of this 
being in the hands of the Clyde Lighthouses Trustees, 
and, further than this, that the docks at Greenock are 
owned by a separate body. Lord Inverclyde is of opinion 
that the whole of the river and the adjacent docks should 
be entrusted to one authority, and that had this been the 
case, and had the Navigation Trust been this authority, 
Renfrew would never have been selected for the site of 
the new graving dock. As regards the possibility of the 
Navigation Trust acquiring the Greenock undertaking, 
his lordship would anticipate little difficulty, and in 
support of this view quotes an offer by the Greenock 
Harbour Trust to sell the whole undertaking to the 
Greenock Corporation. This offer was made in April, 
1909, but although the vendors were willing to take 
municipal securities in lieu of a cash payment, the offer 
was declined. Sir Thos. Mason, in his reply, dated the 
10th ult. (February) defends the decision of his Board, 
and points out that the hardships which the Greenock 
builders will suffer, if the graving dock is placed on the 
site selected, will be no greater than would devolve upon 
the up-river firms if Greenock had been chosen. How 
the question would be affected in event of the Forth and 
Clyde Ship Cana] being constructed is not entered upon, 
although plainiy this would have an important bearing. 


German Peat. 


A LARGE measure of public interest in Germany 
has been directed during the month to the technical pro- 
blems connected with the reclamation of marshy or moor 
land for agricultural and pastoral purposes. On the 17th 
of the month the Kaiser gave an account to the Agricul- 
tural Council of the work done on his estate of Cadimen, 
where 500 acres of moor land, which was frequently 
flooded, was reclaimed by building a wall to prevent the 
inroad of the sea and by pumping the land dry. In recent 
times a great deal of attention has been given to the pro- 
blem of erecting electric generating stations in the open 
country on moor land, using the peat gained from this 
land as fuel. With these peat-fueled open-country power 
stations, or “ Ueberlandzentralen,” it is hoped that cheap 
current may be supplied over considerable distances to 
farms in the surrounding country. Efforts are also being 
made in several other directions to make practical use of 
the peat depositson moors. One of these attempts to con- 
vert the peat by coking into hard peat coal, with a heat 
value almost as great as that of ordinary black coal, the 
valuable by-products, such as peat tar, ammonia, &c., being 
saved. The peat tar. like coal tar, is converted into peat, 
petrol, paraffin oil, asphalt, &c. Of course, aromatic car- 
bonic substances, such as benzol, naphthalin, &c., upon 
which the manufacture of valuable dye stuffs and aromatic 
products depends, have also been extracted from peat. The 
coking of peat for the purpose of producing peat gas has 
been attended with so much success that doubts have 
arisen as to whether it would not be best to equip future 
peat central energy stations with peat gas engines. In all 
cases of the utilisation of peat, the question of the return 
for capital invested is a dubious one, and must be very 
carefully gone into by investors who wish to be guarded 
against unpleasant surprises. 


The Thunderer. 


AFTER postponement, due, it is said, to the delay 
in the delivery of material, the Thames Dreadnought, 
H.M.S. Thunderer, was launched at Canning Town on 
February Ist. She has attracted more widespread atten- 
tion than any vessel since the Dreadnought herself, both 
because she is the largest war vessel ever built on the 
Thames, and because it is hoped that she foreshadows 
the renewed life of an industry which once flourished on 
the metropolitan river. Her builders have had to battle 
against great difficulties, and it is infinitely to their credit 
that they have surmounted them. They had to provide 
an entirely new fitting out wharf, and a crane large 
enough to lift the enormous parts that bave to be handled. 
The wharf is at Dagenham. It is a tee-shaped jetty, 
built on armoured concrete piles, which stretches over 
350ft. into the river. Thither the Thunderer was towed 
immediately after her launch, and there lies the floating 
crane which will assist in her completion, and which gained 
no little notoriety many months ago, because its super- 
structure was made in Germany. The dangers that were 
to be feared from German “spies” engaged in its erec- 
tion were probably exaggerated; but no one can help 
regretting that a British firm, and there are several able 
to do the work, was not entrusted with the order. The 
Thunderer, we may recall, will carry the famous 12in. A 
guns—which are, in fact, 13}in. diameter—in five twin 
turrets all on the centre line. She will displace about 
28,500 tons, and with 31,000 horse-power she should 


THE PROGRESS OF ENGINEERING IN SOUTH 
AND CENTRAL AMERICA. 
(By our Special Commissioner in South America.) 
No. XXVIII.* 


Cuzco, Peru, June 10th, 1910. 


Next to Lima, the most important city in Peru is that 
of Arequipa, which is the capital of the Department of 
the same name, this latter being divided into seven 
Provinces, which are again sub-divided into seventy-seven 
districts, the whole being a superficial area of 56,857 square 
kilometres. The position of the city 1s undoubtedly a 
favourable one from a health point of view, being situated 
at 2000 metres, more or less, above sea level. The 
population is something over forty thousand, and inasmuch 
as the city occupies an almost central position in Southern 
Peru, it has long been regarded as a favourable distri- 
buting centre for the neighbouring Departments of Puno 
and Cuzco. For many years past a considerable export 
trade has been maintained with Germany and England in 
such articles as leather, rubber, copper, and other 
minerals, and several kinds of wool, notably oveja, alpaca, 
and vicuna. 

The great commercial future of the city and district, 
however, lies in the utilisation of the splendid hydraulic 
power which can be supplied by the neighbouring Chili 
river. It has already been called into service to a certain 
extent, a small local company having been formed, in 
1900, for the purpose of lighting the city and supplying 
power to its few existing factories. The capital of this 
modest concern is but £60,000, of which only £20,000 
were issued, the balance being absorbed by the vendors 
in payment for the rights and the properties which they 
transferred. The power service is taken by a fairly large 
textile factory belonging to M. Forga and Sons, and 
by the workshops of the Southern Railway Company, as 
well as by a few smaller undertakings, such as some 
lumber and sawmills ; while the Municipality of Arequipa 
runs a contract for public lighting and an electric railway 
which is about to be constructed. The existing electric 
power company is doing uncommonly well and paying a 
substantial interest upon its capital. 

A group of local financiers, in combination with a well- 
known London house, has now in mind the absorption of 
the electric power plant, the proposed electrical railway, 
and the existing telephone system into one company, but 
before this can be done some amicable arrangement will 
have to be come to with the first-named undertaking, 
which has proved so prosperous that probably a very 
heavy price will be asked for its purchase. From 
inquiries which I have made, it seems hardly likely that 
a fancy price will be paid, but the scheme would not 
necessarily fall through on that account, since a new and 
competing concession would be applied for, and no doubt 
would be granted, the idea being in this case to take the 
necessary power from some waterfalls on the same Chili 
river, but rather nearer to the city. 

An “ Electrical Trust” with considerable British capital 
involved, is already established in Lima, and a similar 
combination is now projected for Arequipa, but upon a 
somewhat smaller scale. Whereas the total amount of 
motive power which the first-named trust can provide is 
10,000 kilowatts, or equivalent to about 13,500 horse- 
power, the Arequipa plant will probably not exceed, at 
least at first, a total amount of 8000 kilowatts. The plant 
and machinery at the Lima (Santa Rosa) station have 
been supplied by the General Electrical Company of 
Schenectady, and in the absence of any more attractive 
or acceptable tenders being submitted by British firms 
the same company will probably provide the installation 
in Arequipa. 

The electrification of the Arequipa horse tramways is 
the principal of the three enterprises referred to. The 
present company was established in 1874 with a small 
capital of £10,000. It has proved a successful enterprise 
almost from the beginning, but after passing through 
several hands it fell into the possession of the Credito 
Urbano de Arequipa. Unfortunately this bank sus- 
pended payment, and the whole of the tramway busi- 
ness was handed over to the bank’s creditors, who were, 
and are, at the same time, the holders of the municipal 
concession for the electrical tramway scheme. In order 
to afford some idea of the rapid manner in which the 
business of the horse tramways has grown, it may be 
said that while in 1907 the number of passengers carried 
amounted to 614,317, in 1908 they had increased to 
825,565, and in 1909 to 1,052,854. This result was 
achieved with a small and inefficient rolling stock, 
amounting to 23 passenger cars only, and with a service 
of but 15 minutes interval. When, as is proposed, an 
electric car will leave the terminal at each end of the line 
every five minutes throughout the day, the increase in 
the passenger traffic will naturally be very considerable. 
The length of the line at present does not exceed 
11 kiloms., but in spite of this and the above mentioned 
facts the tramway company earned last year over £3200, 
or 32 per cent. upon its total capital. 

The terms of the Municipal concession for the electric 
tramway undertaking calls for the extension of the line 
to the neighbouring villages of Tingo and Tingabaya, 
distant 4 kiloms. and 9 kiloms. respectively, and both 
lying in a perfectly straight line with the town of 
Arequipa. These villages are already very popular as 
health resorts, not only with the people of Arequipa, but 
with those of other towns, and frequent excursions are 
run there by the Southern Railway, especially on feast 
days and holidays. Tingo has a population of 3000, and 
Tingabaya 5000, a large proportion of the inhabitants 
making constant trips to Arequipa, and it is from these 
and additional passengers that a large increase in the 
receipts of the new undertaking are confidently, and as I 
think justifiably, expected. The length of time covered 
by the concession is 75 years, and the new company will 
have to hand over to the Municipality an annual pay- 





ment of 8 per cent. of the net profits during the first 59 
years, and 15 per cent. of the net profits for the remain. 
ing 25 years. 

It is estimated that the cost of constructing the line to 
Tingo and Tingabaya, the purchase of the existing 
interests held by the horse-tramway company and the 
installation of the necessary plant, machinery, and 
equipment, could be carried out for the sum of £100,000 
and upon this small amount of capital a clear return of 
10 per cent. can be reasonably estimated. At the time 
of writing, the formation of the company being stil] 
incomplete, it is impossible to say what amount of plant, 
machinery, and equipment will be called for; but the 
engineers who have been consulted have formed a fairly 
accurate idea, both as to the quantity of plant and 
material and type of cars which will be required, so that 
those manufacturers who are interested can obtain such 
information upon application to Senor Beninzoni at the 
Banco Italiano, Arequipa, Peru. 

It is also in contemplation to construct waterworks for 
the city of Arequipa, and for them a very favourable con. 
cession from the Municipality can be obtained. The 
water that is consumed in the city to-day is both small 
in quantity and poor in quality, being brought to the 
city from a place called Yuima, some four leagues—12 
miles—away, on the banks of the Chili River. The tank, 
or “ filtro,” where the water is conserved, and thence dis- 
tributed, is of very inferior construction, and is neither 
particularly clean nor effective. It has long been desired 
by the authorities that the present system should be done 
away with, and a completely new one introduced. In 
addition to the waterworks concession, another would 
be given for the draining of the city, the present system 
being one of open gutters. It is proposed to introduce 
the usual type of subterranean pipes, and the city is cer- 
tainly an easy one to equip in this manner, inasmuch as 
it is built upon an incline, with a maximum slope of 6 
per cent. in some streets, and a minimum of 1} per cent. 
in others. 

A further enterprise is that of the telephone system for 
Arequipa, which it is proposed to extend and improve. 
The present service is entirely in the hands of one man, 
and, as may be expected, is far from satisfactory. Never- 
theless, it is a highly profitable enterprise, bringing into 
the pocket of the fortunate owner a net profit of 20 per 
cent. per annum. In 1908 the concessionaire, Senor 
Gustavo A. Llosa, was offered £15,000 for his interests, 
which sum, however, he declined. Telephones are con- 
sidered by the Peruvians as very necessary adjuncts, but 
they are not worked upon the same conditions as the 
installations in other countries, the terms of the con- 
cessions usually being far more lenient, and the interests 
of the public not so carefully conserved. The total dis- 
tance covered by the telephone lines for public use in the 
Republic to day probably does not exceed 10,000 kiloms., 
but several small telephone companies have recently been 
formed in business centres along the coast, and by the end 
of the present year the mileage will be greatly added to. 
As an instance of the enterprise which is being entered 
upon, the telephone company of Los Andes has a wire 
running from the port of Pacasmayo as far as Cajamarca, 
a distance of 196 kiloms. Most of the material employed, 
as well as all the equipment, have been received from the 
United States, mainly from the General Electric Com- 
pany, and I understand that with no exception the 
installations have proved satisfactory. 

The mining industry is proceeding surely but slowly, 
and within the last few weeks arrangements have been 
entered into for the re-opening of some copper-producing 
mines situated on the Central Railway, while a London 
company, with a capital of some £2,000,000, will exploit 
the phenomenally rich copper deposits at Ferrobamba, in 
the district of Cotobambas, and situated at an altitude of 
13,123ft. above sea level. It is contemplated to expend 
some £350,000 upon equipment and plant, which will in- 
clude not only a complete smelter, but a large and powerful 
steam shovel. There will be an up-to-date electrical 
installation for the purpose of taking power from the 
Challahuacho River, which has a fall of 1500 m. in 21 
miles. It is calculated that 25,000 horse-power is avail- 
able at a point 15 miles from Ferrobamba, but should 
this quantity be found insufficient, four times that amount 
could be obtained from the rivers Apurimac and Santa 
Tomas. The company owning these mines has in con- 
templation, also the construction of a railway which 
would go by way of Cochasayhaus, crossing the Cordilleros 
and following the valley of Ocona down to the coast, a 
distance of approximately 250 miles. For the whole of 
these important undertakings British manufacturers will 
be invited to tender, the company being a British one 
both in regard to capital and management. Inasmuch 
as it is certain that the works will be undertaken 
manufacturers of railway material and plant, electrical 
power installations and steam shovels, may be advised to 
communicate with Mr. W. E. Gordon Firebrace, at Cuzco, 
Peru, who, no doubt, be willing to afford such information 
as may be in his power regarding the installations re- 
ferred to. 

With the approaching completion of the Arica La Paz 
Railway there will be required a considerable amount 
of rolling stock. That already being employed is mainly 
American, having been taken out from another line, but 
it is intended to equip the new line entirely with British- 
made rolling stock, with, perhaps, the exception of the 
passenger cars. Details of the requirements will be 
furnished at a somewhat later date. 








Tue town of Langholm was one of the very first 
Border towns to erect a system of waterworks, the present water 
supply being sixty years old. It originally consisted of a small 
tank supplied from two springs, and from time to time other 
sources have been considered. The time has now arrived when 
the consumption has overtaken the supply, and the Town Council 
recently decided that it would have its waterworks put into a 
satisfactory condition ; and it has engaged engineers to advise 








make a speed of at least 21 knots, 
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it as to the best means of effecting this object. 
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THE OLYMPIC AND TITANIC. 


In June of last year we gave a fairly complete historical 
sketch of the White Star Line from the old wooden 
clipper days down to the latest leviathans, the Olympic 
and Titanic, then on the stocks, and on October 21st and 
gsth we gave some further particulars of the hulls and 
machinery when describing the launch of the former ship. 
Thanks to the courtesy of the owners and of the builders, 
Messrs. Harland and Wolff, we have been permitted 
to make a thorough inspection of the whole of the Olympic 
and her machinery as she now lies afloat off the fitting-out 
quay, situated some distance further down Belfast Lough 
than the yard from which she was launched. Here she 
lies—see Fig. 1—with a huge 200-ton floating crane along- 
side, and with her forward launching cradle still attached 
till she can be placed in the big graving dock, 886ft. long 








gram is the comparatively insignificant increase in the | electrically driven Sirocco fans, through steam 
amount of draught from the early boat, amounting to | radiators, and delivered at a temperature of about 
only some 380 per cent., though the length is nearly doubled. | 60 deg., through trunks to all the saloons, state 
Draught is, of course, likely to have a restraining influ- | rooms, &c.; those who desire greater heat will find 
ence on any further great increases in size for some little | electric heaters in their cabins, by which they can roast 
time to come, as its increase would entail very heavy expen-.| themselves to their hearts’ content. All the lavatories, 
diture in further dredging operations. The actual dimen- | galleys, &c., are, however, ventilated by means of suction 
sions of the two new boats are :— fans of slightly greater capacity than the pressure fans, 
| so that the air below is always kept sweet and fresh. The 
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rn seer a Ss eye eal aC rong water-closets and lavatories are arranged towards the 
Depth ... .. 97ft. 4in.* centre line of the ship, which, though complicating 


* Bottom of keel to boat deck. 
Added to the above the following statistics may be of : 
interest :—Height of funnels above casing, 62ft.; keel to out the passenger accommodation, the steel deck 
top of funnels, 165ft.; launching weight, about 26,000 | plates, which are joggled, are covered with Lito-silo, a 
tons; gross tonnage, 45,000; displacement, 52,000 tons; | composition accepted by the Board of Trade, which is 
draught, 34ft. 6in.; shell plates (largest), 36ft. long and 1}in. fireproof, pleasant to walk on, and not slippery or noisy, 
while nails or screws can be equally well driven into it. 


There are, of course, a great number of other matters 
of interest from a shipbuilding point of view,’ but we 


the pipe arrangement, allows of a greater number 
of outside cabins than on the usual plan. Through- 
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Fig. 1—THE OLYMPIC AT THE FITTING-OUT QUAY 





propose to defer any reference to these till a later date, 
| and confine ourselves henceforward to a description of 
the purely engineering features of the ship; these in 
themselves, as is to be expected, would demand a great 
| deal more space than we can afford if we were to attempt 
| to deal with them all in full detail, so that we shall 
endeavour to give a fairly complete and general descrip-. 
| tion, and where possible discuss the most interesting 
| features, and not go into figures to any very great extent. 
| By so doing we shall hope to avoid any resemblance to a 
| mere catalogue of particulars, and so present our facts that 
| they shall be of such general interest as befits a record of 
| what may almost be called a national possession—as it is 
| indeed to this country that the credit at all events, for such 
| a wonderful production certainly belongs. 
| In spite of the vast range of machines to be 
| dealt with.there is no difficulty in knowing where 
|to begin, as the feature which is bound to create 
| the greatest interest is undoubtedly the adoption of 
| the combination of reciprocating engines with a tur- 
| bine, which has already been announced, an arrangement 
| designed, as is well known, to secure the maximum 
| possible economy, and which, we understand, has given 
| remarkable results on the White Star liner Laurentic. The 
engines have been already briefly referred to and described 
in our issue of October 21st, 1910, from particulars largely 
supplied by the builders, but in describing them now from 
| a@ personal inspection we shall recapitulate some of the 
| facts for the sake of obviating the need for constant 
| references to a back number, and to make this 
| article complete in itself. 
| In designing the machinery for a transatlantic pas- 
| senger steamer, it will probably be safe to say that 


| there are two main points to be considered after 
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by 96ft. wide at the entrance, which”is now under con- | thick ;;number of decks, 11; number of water-tight bulk- | that of safety, namely, economy and the comfort of 
struction specially for her and her sister by the Belfast | heads, 15; capacity of double bottom, 5700 tons; cargo| the passengers—that is, absence of vibration—and it 
Harbour Commissioners, and which should be opened | capacity, 5600 tons; number of passengers provided for, | is rather remarkable how well both these points are 


about the middle of March. Drawing, as she does, some | 2500; crew, 850; while over 2000 sidelights are fitted in| met by one and the same arrangement. 


The intro- 


14ft. less than she will do when fully loaded and equipped, | the ship, and 16 boats are carried. It may further be noted | duction of the low-pressure turbine allows the steam to 
her great height above the water does not permit her | that the smallest steamship ever built by Messrs. Harland | be expanded down very much further than could be done 


real size to be appreciated, though there is no doubt 
that she is very well named. Indeed, on expressing our 
wonder that two such typically White Star names as 
Olympic and Titanic had not been pressed into the 
service before, we learnt that they had been specially 
saved up for some really worthy representatives of this 
mammoth fleet, which now amounts to 418,000 tons. We 
are almost tempted to express further wonder why 
this should be considered the critical moment for the 
bringing forth of these hoarded treasures in the way of 
nomenclature, and to ask what will happen when, judging 





and Wolff—71ft. in length—could easily be accommodated | in any reciprocating engine, and soeconomy is obtained, 
on the poop deck of the Olympic. | while its addition to a twin set of reciprocating engines 

Naturally, the designing and building of such a ship | enormously reduces the size of such engines compared 
has called for many special appliances, such as the | with what would be necessary if only twin screws were 
200-ton floating crane mentioned above—and shown in the | adopted. As the vibration as it affects the passengers is 
engraving Fig. 1 lifting one of the boilers on board. | largely a question of the total mass of the reciprocating 
This crane can lift a weight of 150 tons to a height of | parts in relation to the mass of the ship herself, it will be 
149ft. at a radias of 100ft. with a list of only 4 deg., while | obvious that the smaller each set of engines can be made, 
the small hook can lift 50 tons ata radius of 140ft. There | the less will be the vibration felt by the passengers; so 
are also shown in the engraving the special steel gangways | that there will be a point when the relation between ship 
to enable the men to get aboard. While in the drawing- ' and engine will be such that the reciprocating engine will 
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from past history, the inevitable 1000-footer comes along 






~—and surely even then we shall not have the R.M.S. | 


“Finalic”? It seems but yesterday that the names 
Britannic and Germanic were mentioned almost with 


awe as being the last word in steamship construction— | 
certainly well within the memory of a generation, and yet | sion on which to give details of the passenger accommo- | are comparatively large. It is, perhaps, hardly necessary 
our diagrammatic sketch, Fig. 2, showing one of these | dation will arise later on, but it may be of interest to | to add that the combination, while thus retaining all the 
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Fig. 2—THE GROWTH OF WHITE STAR LINERS 


office, too, we noticed that the }in. to the foot half-breadth | cause no more annoyance to the passengers than would 
model used for measuring off the plating plan was carried | a turbine. Of course, the better balanced an engine is in 
on a special worm and wheel elevating gear to enable the | itself the larger it may be in relation to the ship; so that 
garboard and bilge strakes to be equally accessible for | in the case of the Olympic, the engines, which are balanced 
marking off with the sheer strake. A more fitting occa- | on the well-known Yarrow, Schlick, and Tweedy system, 


boats together with the Teutonic, launched some fifteen | mention here, that in addition to luxurious suites of rooms, | advantages of a complete turbine installation, obviates its 


years later, compared with the Olympic, shows that 


| 
| 


there will be a swimming bath 33ft. by 14ft., with a depth | great drawback, and provides a ready and practically 


these wonderful old ships have been left far behind in point | of water of about 9ft.; a squash rackets court 16ft. 6in. 
of size. One of the most striking of these elements of | high; electric passenger elevators, &c. The ventilation, 
size is, we think, that of freeboard forward, which in the | too, will be carried out on a very elaborate scale, with 
case of the Olympic is considerably more than double | a view to ensuring perfect comfort and health below, 
that of the Germanic, and what this means in comfort | even though the weather is so bad that ports cannot be 
and seaworthiness only those who have had experience of | opened or the passengers allowed on deck for fresh air 
the comparative behaviour of big and little ships | and exercise. The heating will be designed as far as 
in a heavy head sea can appreciate. Another rather | possible to suit the comfort of chilly passengers, or the 
striking feature which is clearly brought out by the dia-' reverse; air is drawn by means of a number of 





full-powered means of reversing. 

Making this our opportunity for leaving generalities and 
coming to particulars, it will be well to begin by describing 
how this reversing is done, as we must admit that, before 
going fully into it on board, we anticipated that it would 
entail considerable complication and multiplication of 
duties for the engineer; but thisis notso. The exhaust from 
each forward low-pressure cylinder is led out along the 
front of the engine into a steel T-piece on the after low: 
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pressure cylinder, where it is joined by the exhaust from 
that cylinder, and continues through the water-tight bulk- 
head. Here it enters an enormous “ change-over” valve, 
illustrated on page 462, October 28th, 1910. One branch 
from this valve leads to the condenser, the other leads 
downwards into a strainer some 9ft. deep and dft. in 
diameter, from the bottom of which a pipe leads 
at right angles to the low-pressure turbine; it is 
to be noted that the whole of this is in duplicate, as 
will be clearly seen on the plan and elevation of the 
engine-room given in one of our supplements to-day ; 
there are two change-over valves, two condensers, 
and two steam admissions to the turbine. 
change-over valve consists simply of what may be 
called a deflector piston in a casing; when the piston is 
up, the steam is deflected or guided downwards to the 
turbine; when the piston is down, it is guided across the 
casing and out to the condenser. The pistons of both 


Boat D* 


The | 


| simplicity itself. The design of the change-over valveis a 
| very pretty piece of work, and must have required a great 
| deal of scheming to get it into anything like reasonable 
| dimensions—especially when it is considered that the bore 
| of each exhaust pipe—which, by the way, is of lap-welded 
| steel with a strap riveted over the weld—is no less than 5ft. 
| Expansion in a case like this, when everything is so heavy 
| and so many rigid connections have to be made, is a 
| matter requiring careful consideration, especially in view 
of the absolute necessity of excluding any trace of air from 
| the pipes, which practically bars the ordinary stuffing- 
| box form. The difficulty has been overcome by the pro- 
vision of a number of concertina joints, one between each 
| rigid connection, consisting of two thin steel dises, riveted 
| to, and about 3ft. larger in diameter than, the steam 
| pipes, and riveted together at their periphery through a 
| steel ring; the flexibility thus provided by the steel discs 
is found to give ample “breathing” capacity, 

















by 75in. stroke—the gentleman on the bridge ought to 
have no cause of complaint against the engine-room 
when mancuvring his unwieldy charge. In the ordinary 
way a pipe arrangement would be considered a very dull 
subject, and would certainly not furnish material for more 
than two or three lines ; but we venture to think that the 
installation under discussion presents sufficient points 
of interest to warrant our prolonging our description 
still further. After passing through the turbine the 
steam leaves the top of the casing through a rect- 
angular hole on each side, and passes to the two pear- 
shaped condensers, one of which we illustrate on page 212 
the only auxiliary exhausting into the main condenser 
being the steering engine, to accord with White Star 
practice. Each of these rectangular holes is fitted with a 
big electrically-operated sluice valve, which will enable 
the turbine to be completely shut off from the con- 
densers in case of damage to the casing. Thezeduc- 
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Fig. 3-WHITE STAR LINER OLYMPIC—BOILER-ROOM No. 3 LOOKING AFT 


these change-over valves are inter-connected through 
levers to a common Brown’s hydraulic cylinder reversing 
gear on the bulkhead, which is controlled by a lever on 
the starting platform close to the main reversing lever. 
When the order to reverse is given, the engineer has 
simply to pull over his lever for the change-over reversing 
gear and pay no further attention to it; he need not even 
wait a second before pulling over his lever for the main 
engine reverse gear. The turbine will have been shut off 
altogether—except from the condenser—and the exhaust 
from the main engines will be passing direct into the 
condenser, so that the ship has become an ordinary twin- 
screw job, and will be handled as such without further 
reference to the turbine until she has settled down again 
for a straightaway run, when the change-over valve will 
be returned to its original position, and the turbine again 
supplied with low-pressure steam ; the whole operation is 


sketch the connections from the boilers. 
welded steel, and in duplicate right up to the engine-room 


each with a large separator, and a cross connection which 
aliows either range of piping to be used for either or both 
engines. Forward of this bulkhead on each pipe is a bal- 
anced emergency stop valve, which can be closed in a few 
seconds in case of need. In addition to the stop valves 
on the main engines there is an auxiliary valve of com- 
paratively small diameter, but large enough to pass 
sufficient steam to run the engines at slow speed, so that 
this valve: alone—which can, of course, be opened and 
closed quickly compared with the big stop valve—is 
used when handling the engines. Altogether, in spite of 
the non-reversing turbine and the huge size of the 
engines—cylinders, 54in., 84in., 97in., and 97in. diameter 





bulkhead; here are the main stop valves, 214in. diameter, | 


While on the subject of piping, it may be of interest to | tion pipes are of welded steel, and extend from the 
These are of | sluice-valve casing out to the whole length of the conden- 


| sers, so thoroughly distributing the steam over the tubes. 
| With the steam from twenty-nine big boilers to be dealt 
| with, it may well be imagined that a lot of circulating 
water will be required, and- this is provided by two 
circulating pumps with independent steam engines having 
cylinders. 13in. and 22}in. in diameter—quite a decent 
| little tug engine in itself. The hole in the ship's side 
for the circulating injection was in the case of the 
Titanic, which we saw on the stocks, being used by 
the workmen as a means of ingress to and egress from 
the engine-room! After leaving the main engines the 
pipe arrangement naturally becomes inextricably mixed 
up with pumps, &c.; but we will try and follow the 
combination a little further. Copper pipes are used 
| here, and generally for the smaller steam pipes off the 
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Fig. B—RECIPROCATING ENGINES DURING ERECTION 


main-range,"and we noticed in the shops that the edges | one cylinder pumps the water to the hot well in the 
of the copper used for big bends, &c., are chamfered | ordinary way, the other is connected to the upper 
off for brazing by means of a power hammer, which | part of one arm of a V in the air pump suction pipe into 
should help to produce good work. We were | which the air and vapour rise and are drawn off, leaving 
rather surprised to find that no higher vacuum than | the water pump free to work at its maximum capacity. 


28}in.fis expected from the four Weir dual pumps | From the hot wells two pairs of 14in. duplex type pumps | 
which are fitted, though within jin. ofthe barometric | deliver to the oil filter and the surface and contact | 
pressure*could probably have been reached if desired. | feed heaters placed in the reciprocating engine-room, the | 


The Weir arrangement has a single 22in. diameter | latter on the level of the saloon deck, and clearly shown 
steam cylinder operating two 36in. diameter pump | in the elevation and cross section, whence the hot feed 
sylinders connected together by a rocking lever; the | passes down with a good head to the four 19in, main 
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Fig. 7--STEERING ENGINES 


Weir feed pumps and so to the distributing valves on the 
engine-room bulkhead. It will be understood that the 
air, hot well, and centrifugal pumps and main condensers 
are in the turbine engine-room, while the main feed, 
together with the auxiliary condenser and numerous 
ballast, bilge, and sanitary pumps, and the two Hall’s CO, 
refrigerators are in the reciprocating engine-room. There 
are no pumps whatever on the engines, and all are in 
duplicate, so that when four are mentioned it will be 
understood that two will be sufficient in the ordinary way 
In addition to those auxiliaries already 
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mentioned there are two turning engines, one auxiliary 
condenser and circulating pump, ash ejector pumps, three 
lubricating oil pumps, four Railton and Campbell ash 
hoists, twelve See ash ejectors, and three 60-ton evapora- 
tors, about ninety in all, together with others electrically 
driven which will be referred to later. 

We trust we may not be thought to have attempted to 
cook our hare before we have caught him in thus detailing 
the pipe arrangement before we have got our engine in 

lace, 80 to speak ; but we think our description has up 
to the present maintained a fairly logical sequence. None 
the less, we had, perhaps, better retrace our steps and get 
ahead with a general outline of the main engines, which 
are well shown in the sectional elevation in one of our Sup- 
plements and in the engraving, Fig. 6, on page 212, show- 
ing the after end with turning engine, kc. 

The low-pressure cylinders are arranged one at each 
end as usual with the balancing system adopted, and 
each has two flat valves worked off a common crosshead 
by a single set of double-bar links and excentrics, and 
each having an ordinary balance cylinder. No doubt the 
two valves and crosshead result in a slightly greater total 
weight than a single valve, but this should be more than 
compensated for by the greater ease of handling and of 
maintaining steam-tightness. A single piston valve is 
fitted on the high-pressure cylinder, and two on the 
intermediate-pressure. In studying the engines of this 
ship we could hardly help being struck by the wonderful 
way in which the old link gear still retains its place in 
the favour of marine engineers, in spite of the many good 


turbine at 165 revolutions per minute, should give the 
ship a speed of about 21 knots, though it is a curious 
thing that all the crack White Star boats have made their 
best passages at least ten years after their launch—the 
old Britannic, if our memory serves us right, making her 
record after some twenty-six years’ service. 

An interesting problem arises in connection with the over- 
haul and examination of such an engine as this, where the 
built-up crank shafts weigh somewhere in the neighbour- 
hood of 120 tons each, and where a single nut off the bottom 
end is more than a man can conveniently deal with single- 
handed ; the engine-room floors have had to be specially 
strengthened to receive such trifles as a main bearing cap, 
and altogether the engine seatings built up on the tank 
top are a study in themselves. Further, electrically 
operated lifting gear is provided on the tops for handling 
covers, pistons, &c., while below are electrically driven 
winches, with tackles, &c., for dealing with bearing caps, 
bottom ends, and excentric straps. The turbine casing 
also has its own electric motor and lifting gear, while four 
machined vertical steel columns are fitted in guides on 
faces on the casting— shown in the illustration on page 433, 
October 21st—to ensure its seating properly and without 
damage to the blades. In this connection we would draw 
attention to one point which struck us rather forcibly in 
the course of our inspection of this turbine—which is, of 
course, of the ordinary Parsons low-pressure type, though 
it is a point which is quite well known by now among 
marine engineers. We should incline to the opinion 





that the sea-going engineer would desire to make the 





the turbine shaft, all of which are provided with forced 
lubrication at a pressure of about 28 lb. per square inch, 
obtained by gravity from a tank high up in the turbine 
engine-room, holding a ten minutes’ supply in case of 
failure of the pump. The oil escaping from the bearings 
is collected in special drain tanks and pumped through 
strainers and coolers back to the gravity tanks ;_ the tubes 
of which these coolers are composed are flattened into an 
oval just beyond the point where they fit into the tube 
plates, and it is found that the oil does not tend to harden 
on the surfaze as was the case with circular tubes, a 
very cheap and simple method of getting over the 
difficulty. 

The days when the engineer had to stand by the 
throttle and do his best to close the valve at the correct 
moment to prevent racing, and open it again in good time 
to allow the engine to get away when the propeller again 
became immersed are, of course, long since gone by, and 
the well-known Aspinall governor is fitted to make a 
thoroughly good job of what a man at the best could only 
make a poor job of ; fitted on a special rocking arm in the 
absence of the usual air pump lever, this is connected to 
the throttle of each engine, and forms a very perfect 
mechanical governor, while the turbine is similarly cared 
for by means of a ball governor acting on the Brown's 
gear which operates the two change-over valves, so that in 
the event of a fracture of the turbine shaft, or loss of the 
propeller, the turbine would be shut off and the recipro- 
cating engines would go on their way with unrufiled 
serenity. 


























radial gears that have been put upon the market from 
Hackworth, Joy, Marshall, Brock, and Morton onwards; 
but at the same time we could not help feeling that, even 


if we were directly interested in any of these gears, we | 


should have to admit that their chief claim to recognition 
—that of saving space fore and aft by bringing the valves 
out to the front of the engine—would in this case have 
very little weight, even though the steam distribution 
might be a little better; the whole space devoted to the 
machinery is simply enormous—in fact, it may be said 
= it extends for practically the whole length of the 
ship. 

Certainly the impression gained in all three engine- 
rooms is one of vastness—vastness not so much of the 
machinery, though that is big enough, a cylinder column 
alone, for instance, weighing 21 tons, as of the space 
available for and devoted to it—over 90ft. across! The 


Fig. 8-400 K.W. ELECTRIC GENERATING SET 


saine sort of inspection of the interior of his turbine—the 
rotor, &c.—as he does of the pistons, valves, &c., of his 
reciprocating engine after a round trip. This, however, 
would be no easy matter, in spite of the splendid lifting 
arrangements which are provided, nor could it be accom- 
| plished in the length of time usually available at the end 
| of an Atlantic trip. The number of joints to be broken, 
the size of the joints, and the need for absolute air—not 
| Steam—tightness, and the weight of the various parts, 
| eduction pipes, casing top, &c., which would have to be 
| moved would, obviously, involve several days’ work, 
| though we have no exact information on the subject, 
|and it seems that the ordinary sea-going axioms may 
| permissibly, and in fact are safely ignored in the case of 
| turbines. 
| An electric motor is provided for turning the tur- 
| bine, though the reciprocating engines have steam-turning 


electric light engine-room, for instance, to which we refer engines. As has already been mentioned in a previous 
——e is bigger than many a big ship's main engine- | article, the turbines were not built by Harland and Wolff, 
<Sistillss Satdle dome. Sah algne te ave bese. watind, | some sew. digs eameemrer of which 2 of bonnie 
and we noticed that the weigh shaft is tapered down in | design, as combining lightness with strength, and the whole 
— outside the intermediate and high-pressure | of this is to be given up to the construction of turbines 
a tangy s a 7“ —— - of ge to | = the — aa “— oe — ore a —— — 
- Each set o 8, by the way, has its own | been constructed. No less than fourteen collars are 
separate ag ear sO ~y the Brown reversing gear | on the thrust shafts of the Olympic, which, with the line 
may always be set at full stroke, whatever the cut-off | shafting, are hollow, a Qin. hole being bored from end to 
required in — — Running at 77 revolutions | end. Loose couplings are fitted on the tail shafts of the 
per minute with a boiler pressure of 215 1b. per square | reciprocating engines to enable them to be withdrawn 
inch, about 30,000 indicated horse-power are expected | outboard for examination—a very necessary arrangement 
to be obtained, which with another 15,000 from the| for a 28in. shaft. There are eleven plummer blocks on 





As is probably well known to most of our readers, the 
White Star Company only permits the use of forced venti- 
lation, and notof any system of forced draught, on its ships, 
and though this tends to increase the grate area necessary, 
yet with a height of funnel of 150ft. above the bars there 
cannot be much difference between the two, with the 
advantage of induced instead of forced draught. It is 
rather curious to consider what a great advantage from 
a steam producing point of view is this great height, which 
is, after all, rendered necessary, strictly speaking, solely 
by esthetic demands, and by the desire to obtain a smart 
looking ship, of which the proportions shall be well balanced ; 
the top weight, however, of four ova] funnels—see Fig. 9— 
24ft. 6in. by 19ft., and over 70ft. above the boat deck, with 
their inner casings, must be enormous. The boilers them- 
selves are twenty-nine in number—twenty-four double- 
ended and five single-ended, each 15ft. 9in. in diameter, 
the former being 20ft. long and the latter 11ft. 9in., with 
plates 1},in. thick, the shells having only one joint. A good 
impression of what this battery of boilers looks like will be 
gathered from the engraving on page 462, October 28th, while 
its comparative insignificance in relation to the ship is 
well seen in the engraving of the boiler being slung into 
the ship on page 209; this insignificance is further illustrated 
by the fact that the boilers are placed in the ship no less 
than five abreast, although actually a walk from end to 
end of the boiler-rooms is quite an undertaking. Thwart- 
ship bunkers are placed between each pair of boiler fronts, 
with a bunker door opposite each boiler, so that trimming 
on the plates is reduced to a minimum. The wing 
bunkers are above the level of the boiler tops, each wing 
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of wonder; they are even, in fact, provided with expan- 
sion joints ; their extent and ramifications can be clearly 
seen in one of our Supplements. 

Naturally in such a ship many interesting little 
“ gadgets’ are to be found in the course of a tour of 
inspection of the stokeholds and elsewhere ; for instance, 
each stokehold is provided with Kilroy’s stoking indicators, 
one for each boiler—neat little electrically operated signal 
dises with loud gongs, which give visible and audible 
intimation to the fireman as to the exact moment when 
each furnace is to be fired. The instruments are so 


boiler being secured by rolling chocks direct to the skin of 
the ship. Even the uptakes on a job like this are a source 


three shafts and their plummer blocks—for a length of 
some 64ft. and 24ft. high is entirely given up toit. Here are 
situated the four sets of 400-kilowatt multipolar dynamos, 


and 20in. diameter by 13in. stroke, running at 320 revo- 
lutions per minute, with a steam pressure of 180 Ib. per 
square inch. 
special arrangements to prevent the oil getting into the 
cylinders and so to the boilers, and we were interested to 
note that Renold silent chains instead of belts were used 
for driving the tachometers, and that watt meters are 





width of the ship—except for the space taken up by the | 


each driven by athree-cylinder compound vertical enclosed | 
“Allen” engine, Fig. 8, having cylinders 17in., 20in., 


Forced lubrication is, of course, used, with | 






signs, clocks, water-tight doors, helm indicators, submarine 
signalling, wireless telegraphy, telephones (loud speaking 
and ordinary), bells, cabin fans, heaters, hot plates, and 
similar appliances, electric irons, and electric baths. he 
total number of motors is between 140 and 150, from 
4 to 40 brake horse-power, while there are 450 heaters 
from 750 to 2500 watts each. 

The dynamos are compound wound, the equaliser cables 
being led to interconnecter switches situated below the deck 
ata position approximately equidistant from the four 
machines, with a view to minimising and equalising the 
resistance when running in parallel. he positive 
cables run to the main switch pillars, and thence 





arranged that there shall be the minimum number of | fitted to each set. 
doors open at the same time, and no two opposite doors 
in the same double-ended boiler shall be open together. 
The interval between the times of firing any one furnace 
are under the control of the engineer, and can be varied 


if found necessary, but when once set ensure perfect 


It may be mentioned here that, in 
addition to these four sets, there are two 30-kilowatt sets | 


to the “feeder panels,’ or switchboard proper, which 
is placed athwartships on a raised platform or “ organ 


having cylinders Yin. and 12in. by 5in. running at/! loft,” which runs right across the ship—indicated in 





regularity of firing, and so promote economy and smoke- 
lessness. The current is provided by the ship’s circuit, so 
that when set and the switch opened, the gear is auto- 
matic, and requires no further attention. 

Even the whistle arrangements, embodying as they doa 
device designed by Mr. W. J. Willett Bruce, of the White 
Star Company, to ensure a supply of perfectly dry steam 
immediately the whistle is required, are out of the 
ordinary, though they are what are now used on all the 
White Star boats. An automatic non-return valve having 
a drain leading into the exhaust system, is fitted in the 
whistle valve casing, so that there can be no accumulation 
of water to sputter and mutftle the sound when the lanyard 
is pulled, and a clear blast immediately follows. In 
addition to this, an electrically controlled timing apparatus 
operated by current from the lighting circuit is provided 
by which the whistle can be blown at perfectly regular 
pre-determined intervals in order to comply with the 
Board of Trade regulations for signalling in a fog, so 
relieving the tension on the nerves of the passengers, and 
reducing the duties of the officers of the watch. The 
apparatus was described and illustrated in our issue of 
September 16th, 1910, page 298. Another provision towards 
safety is the rather obvious arrangement for controlling 
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Fig. 10—MAIN 


380 revolutions per minute, fitted on the level of the 
saloon deck above the water line—shown in the Supple- 
ment—so that if the main generating room were flooded 
it would nevertheless be possible to have sufficient light 
to avoid panic among the passengers and for signalling 
purposes, &c. It will naturally be asked why recipro- 
cating engines have been adopted for the dynamos 
instead of turbines, and this question received very careful 
consideration on the part of the builders, and is largely 
a commercial rather than a mechanical one. The 
whole of the exhaust from these engines was required 
for the feed-water heaters, so that the economy of tur- 
bines would have been seriously interfered with, and this 
favoured the adoption of the reciprocating engines. 

The whole of the installation has been most carefully 











Fig. 9—-LOWER PART OF FUNNEL 





the closing of the water-tight doors in the bulkheads. 
These are kept open by means of a clutch kept in engage- 
ment by a weight. This weight can be lifted by an 
electric arrangement operated by a float in the bilges, so 
that any water accumulating below the floors to more than 
a pre-determined depth will raise the float, release the 
clutch and lower the door—this taking place compara- 
tively slowly owing to the pneumatic cushion cylinder on 
the bulkhead having its piston connected to the door. 
There is also a hand control by which a man who might 
be trapped below could delay the closing of the door till 
he had made good his escape. These little points are 
detailed to show the care and thought which have 
been expended in even the smallest items of the equip- 
ment of the ship. 

There are also Silley wedge action smoke-box door 
fasteners which do away with the usual many handles 
and tend to keep the doors from warping; a com- 
plete outfit of telegraphs to indicate the require- 
ments of the engine-room in regard to steam, &c. Xc., 
while each stokehold has its own pumps in their own 
little engine-room completely screened off from the coal 
dust. Some 176 firemen will be carried, with 72 trimmers, 
and these have their own special passage and spiral 
staircases leading to their bathrooms and quarters, so that 
they never need be seen by the passengers while on their 
way to or from duty. We should not omit to mention, 
too, that there is a series of escape trunks leading from 
the engine-rooms and stokeholds to the upper deck to 
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enable the men to escape in case of the ordinary means 
of egress being rendered useless by accident. 
THE ELECTRICAL OUTFIT. 

Those who remember the early days of the introduc- 
tion. of electricity on board ship, when any old other- 
wise useless corner was good enough to stow the 
dynamo in, would appreciate the great importance to 
which this department has now attained on board ship by 
an inspection of the palatial room devoted to the gene- 
rating plant on this ship. So struck were we by the 
amount of space which it has been thought worthy of that 
we give a set of drawings of the installation in one of our 


thought out, complete wiring plans having been prepared 
giving the position of every switch, light, and motor 
throughout the ship, and what this involves may be 
guessed from the following list of machines for which 
electricity is used, in addition to the arc and incandescent 
lights :—-Deck cranes, cargo, boat and engine-room winches ; 
Waygood’s elevators for first and second-class passengers 
and lifts for stores, mails, and pantries; eight 55in., two 
50in., and two 40in. stokehold fans ; delivery fans for both 
cold, hot, and warm air; cylinder lifting gear, turbine turn- 
ing, and turbine lifting; pneumatic conveyor, Marconi 
apparatus, gymnastic apparatus, ice rockers; domestic 
machinery such as dough mixers, potato peelers, roasters, 
knife cleaners, slicers, whisks, &c. &c.; sluice valve opera- 








Supplements, from which it will be seen that the whole 


ting gear, steam whistles, sounding machines, illuminated 
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FEEDER PANEL 


our Supplement—and we think that the engraving of 
this, which we reproduce in Fig. 10, will give as good an 
impression of the magnitude of the job as anvthing, 
arranged as it is to distribute some 20,000 ampéres at 
100 volts—equal to the central station of a good large 
town; the heating, lighting, ventilating, and power each 
account for about 25 per cent. of this. The adoption 
of tantalum lamps, which are fitted throughout (with the 
exception of some ordinary incandescent lamps in the 
engine-room), permitted the voltage to be reduced to 100, 
which, it_is estimated, will result in a great economy, in 
spite of the higher cost of the metal filament lamps. The 
latter have been found to be quite suitable for use on 
shipboard, except where there is any pronounced vibra- 
tion. On this same platform are arranged the four main 

















Fig. N—STOKEHOLD FAN CONTROLLER 


switches, Fig. 12, and contact breakers, above mentioned, 
one for each dynamo, the levers of each, of which there are 
five, being interlocked, so that only the correct sequence 
of operations can be carried out. The operator faces 
the generating plant, and has under his control an 
illuminated sign actuated by a round handle, to be 
seen in the upper part of the engraving Fig. 12, by 
which he can signal to the engineer in charge of the 
generating plant for more or less speed, or fora given 
machine to be started or stopped. The whole switch 
when completed is, of course, completely cased in by 
planished steel sheets. All switches, &c., are con- 
nected to illuminated and numbered signs, so that the 
effect of the movement of any lever is clearly and unmis- 
takably indicated. From the feeder panel 46 leads of 
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91/13 cable are carried together with their returns, in 
two steel water-tight trunks through the various decks; 
distributor boxes are fitted on each deck from which the 
leads are sub-divided to the various circuits, so that all 
the wiring is kept as compact as possible ; all wires lead- 
ing through a water-tight bulkhead are collected together 
in a steel tube filled with bitumen for the sake of neatness, 
while maintaining water-tightness. We noticed a neat 
method of leading the cables to the stokehold fan con- 
trollers illustrated by Figs. 11 and 12. The cables are fitted 
permanently into screw plugs, the holes for which are 
bored and tapped in the joint of the cover, so that they 
can be placed in position, and the cover screwed down, 
making a simple and yet water-tight joint. These con- 
trollers, by the way, have rods supported on ball thrusts 
leading down into each stokehold, so that they can be 
operated either from above or below; the ball thrusts 
enable the gear to work with so little friction that the 
different positions on the controller can be easily felt even 
at the bottom end. While on the subject of electricity, 
we would like to draw attention to the method adopted 
for lighting the ship while being fitted out. The whole 
of (Jueen’s Island is covered by cables leading from the 
main generating station in the works, but the Olympic is 


lying beyond the reach of these, so the firm have installed | 


four dynamos on the main deck of their tug, the Jackal, 
which is lying alongside, and have made her into a port- 
able central station supplying the whole ship; a fire 


153 tons, was illustrated in our issue of September 16th, 
1910. Two warping engines are also fitted under the 
forecastle, which in itself forms a small engine-room. 
Right aft we were faced with a feature of which we are 
afraid we could hardly appreciate the precise value, or, 
at any rate, the value commensurate with the cost 
involved. Here we found a pair of enormous three- 
cylinder steam steering engines of the firm’s well-known 
make, and which we illustrate on page 212. Only one set 
is in gear at a time, the other set being a stand-by, 
which can be quickly engaged by means of screw jacks 
embodied in the framing, which slide the base plate along 
for the distance necessary to engage the teeth of the 
pinion in the rudder quadrant, the bends in the steam 
pipe being sufficiently flexible to allow of this without the 
need for making any joints. We should have thought 
that the rudder head would have been more likely to 
prove the weak spot, failure of which would, of course, 
render both engines useless, while the ship could be 
safely navigated into port by her propellers only. How- 
| ever, perhaps it is not for us to criticise a feature which 
| & firm of such enormous experience as the White Star 
| Company has apparently found to be desirable. The 
gearing of the engines is of the double helical or herring- 
bone type, cut from the solid—Citrien gear—which can be 
| clearly seen in the engraving, and which was specially 
| dealt with in our issue of October 21st. It is designed 
| for silence and strength, and we were informed that it is 
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Fig. 12—MAIN SWITCH 


cngine has also been installed with hydrants all over the 
ship, and fire drill is carried out once a week. This, 
with the big floating crane and the special steel gangways 
already referred to, is suggestive of the huge capital 
outlay to be considered in the construction of such a ship, 
which alone puts the work beyond the reach of all but a 
few firms. 
OTHER AUXILIARIES, 


There is, of course, much other auxiliary machinery in 
all parts of the ship, but we will only refer to some of the 
more important items. 

In order to keep the weight of the anchors down as 
much as possible, and yet to comply with the Board 
of Trade regulations, an unusual arrangement has 
been adopted in having a hole in the stem to allow 
for a third anchor, which is housed on the forecastle, 
the two side anchors housing in the hawse pipes as 


usual. Two large vertical steam windlasses by Napier 
Brothers are provided for the side anchors, the 


starboard one of which has additional clutch gear 
operating through bevels to a worm and wheel on a large 
central drum grooved to take the huge steel wire which is 
fitted to the centre anchor instead of the usual cable ; 
the thrust block on this worm shaft is quite a striking 
piece of machinery, and gives some indication of the 
power required for dealing with this important part of 
the ship's equipment. The big anchor, weighing some 


| perfectly noiseless, and entirely does away with backlash. 
| The pinion on the gear shaft meshes with the teeth on the 
quadrant, which is loose on the rudder head, but the 
quadrant is connected by springs to a double tiller below, 
which is keyed to the rudder head, so that the engine 
and gearing should be relieved of all shocks, which, in 
view of the fact that the rudder weighs 100 tons and is 
15ft. broad, will not be inconsiderable. An emergency 
tiller is also fitted, which can be connected up to the two 
warping engines in the wings, in case of damage to the 
quadrant, the teeth of which are in interchangeable sec- 
tions, bolted to the casting. The control is by means of 
a Brown’s telemotor from the bridge actuating the steam 
valves. There is also fitted a Browns Economic valve 
—or “ get-out-of-the-way-valve,” if we may be allowed to 
coin a word—to prevent leakage of steam while the 
engine is standing, due to the absence of lap on the 
piston valves. This valve consists of a conical-seated 
valve in the steam admission port, with a coned projection 
extending into the engine valve chest, and when closed 
shuts steam completely off the engine. When the engine 
valve is moved by the telemotor it acts on the coned 
projection and pushes the valve back off its seat and 
admits steam, a strong spring returning the valve to its seat 
when the engine valve has resumed its central position. 
We understand that the engines are capable of putting 
the — from hard-a-port to hard-a-starboard in twenty 
seconds. 








Though it is practically impossible and not always 
desirable to describe all the details of such a mammoth 
installation as this, we think we have outlined the main 
features of interest without dwelling upon points which 
are matters of too common knowledge. For instance, we 
have given no description of the turbine, as details of one 
set such as this are common to many others which have 
frequently been described in recent years, and a Parsons 
turbine does not present so many possibilities of design 
as a reciprocating engine—at all events outwardly ; but 
we give in one of our Supplements two views—one of the 
rotor and one of the casing—which will convey some idea 
of the enormous size of these parts. To go over such a 
ship while under construction is a liberal education in 
itself, and affords a better idea than could the completed 
ship of the wonderful organisation necessary to enable 
the swarms of men employed in the ship construction, 
engineering, electrical and other branches, to work syn- 
chronously and harmoniously together in the rapid com- 
pletion of the whole structure. 








THE INSTITUTION OF CIVIL ENGINEERS. . 


COAST EROSION. 

Av the ordinary meeting on Tuesday, the Zlst February, Mr. ~ 
Alexander Siemens, president, in the chair, the paper read was 
‘*Coast Erosion,” by W. T. Douglass, M. Inst. C.E. The following 
is an abstract of the paper :— 

The paper deals with the causes of the erosion of foreshores and 
of the adjacent bed of the sea ; it points out the considerations to 
be taken into account in designing works effective for sea defence, 
while having regard to the limitations imposed by Nature on engi- 
neering activity in this direction. The author shows what has 
been accomplished successfully in different parts of the country, 
and treats generally of the expenditure necessitated by such works 
from his own standpoint. The disappearance of historic landmarks 
is alluded to, as are also the encroachments of the sea and the 
enormous expenditure such encroachments have entailed on the 
local authorities. 

The terms of reference submitted to the Royal Commission on 
Coast Erosion are set forth ; this Commission, presided over by the 
Hon. Ivor Guest (now Lord Ashby St. Ledgers), has taken evidence 
from England, Scotland, and Ireland, and for the more complete 
discharge of their duties the Commissioners have not only visited 
the coasts of the United Kingdom, but also the coasts of Holland 
and Belgium. The third and final report is expected to be pre- 
sented shortly. 

It is then pointed out that the coasts subject to erosion are 
mainly those consisting of friable cliffs and low-lying lands. 
Where the coast-line is constituted of hard rock the problems 
connected with erosion do not occur. The erodible shore is to 
be found therefore on the east and- south coasts of England, 
principally between Berwick and the Start Point, and of this 
there is abundant historical and contemporary evidence. Beach 
materia] is the result of the crumbling away of friable cliffs, and 
is subject to the action of tides and winds, whereby it is deposited 
in sheltered spots, Its movements can be ascertained with pre- 
cision only by careful observation locally of such facts as depth 
of water, set of tide, and direction of prevailing winds. Admiralty 
charts, geological maps, and the publications of the Meteoro- 
logical-office are helps to the formation of a correct opinion. 
Shingle or beach material travels between high and low-water 
mark, generally in line with the flood-tide, but subject to moditi- 
cation according to the force and direction of the wind. It is to 
be borne in mind that the fiood-tide is stronger than the ebb-tide, 
and as a mover of beach material it is much the more effective of 
the two. The movements of shingle are affected also by obstacles, 
natural or artificial, such as headlands or solid-work piers. The 
coast on the down-stream side of such obstacles, owing to the free 
movement of the tide, becomes eroded. The maximum erosive 
effect is to be met with where several causes of erosion are found 
in combination. In illustration of this point the author mentions 
that the occurrence of an equinoctial spring-tide high water simul- 
taneously with a north-west gale immediately following a southerly 
gale will bank up the water in the North Sea to an abnormal level. 
Fortunately, this combination of the elements does not occur more 
frequently than once in six years on an average. When, however, 
it does take place the foreshores on the east coast are seriously 
depleted, the cliffs are undermined, and the sea-defence works are 
strained to the utmost. Shingle is always in a very restive condi- 
tion during on-shore winds. Foreshores are built up most readily 
when the winds are off-shore, since the water is then less disturbed. 
and the sand becomes deposited. The author emphasises the 
importance of bearing in mind therefore these three points :—First, 
that all beach material is the result of the breaking away of cliffs 
or land ; secondly, that shingle travels along the coast between 
high and low-water mark ; and lastly, that no shingle is procurable 
by tidal or wave action from the deep sea. He protests strongly 
against beach removal and dredging in adjacent waters, as having 
a weakening effect on the coast. 

The means for effective coast protection are sea walls and 
groynes, not separately, but in combination, though a natural 
storm beach is the ideal bulwark. A wall as the sole defence of 
a friable cliff is invariably undermined. Groynes are effective in 
proportion to their length. Their spacing must depend on cir- 
cumstances, but the main consideration which should govern 
decision as to the distance apart at which groynes are built is the 
obliquity of the prevailing impinging wave on the foreshore. 
Groynes require a sea wall as an adjunct, since without it 
material accreted by them is liable to be carried around the shore- 
ward ends by an abnormal high tide, when accompanied by a 
storm of great violence. The total quantity of beach material 
travelling on the foreshores is not sufficient for the defence of all 
of them. The author shows that this fact bears on the present 
unshackled liberty of any local coast authority to protect itself 
as best it may, without reference to the interests of its neighbours. 

Details are given, with illustrations, of the sea-defence works 
carried out at Hornsea in Yorkshire, Sheringham in Norfolk, and 
Lowestoft in Suffolk, where the encroachments of the sea on the 
land have been very persistent. These sea-defence works have 
been the means of raising the foreshore permanently to one 
continuous level, which is 6ft. to 11ft. above that which obtained 
at the time of the designing of the works. Where defences of this 
character are in existence, erosion has, in point of fact, ceased. 

The author concludes by pointing out that the foregoing 
problems of coast defence—constructive, economic and legal—are 
of national importance. 








Wuat most people interested in aeroplane development 
look upon as a decided step forward is the material used in the 
construction of the new Esnault-Pelterie monoplane. In this 
machine the framework, including that for the lateral and vertical 
rudders, is entirely of steel tubing. On the lower longitudinal 
frame member is mounted the lever for operating the wing warping, 
the lever being on ball bearings and the connection up to the 
driver’s hand being by means of a stout steel column. Without 
being unnecessarily heavy there is as great a margin of safety as 
in the best built automobile steering gear. This machine is looked 
upon bv some as the forerunner of an ‘‘all steel” flying machine, 
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THE YEAR'S PROGRESS IN THE DESIGN OF | 


| 


STEAM TURBINES. 
No. V.* 
Tue latest design of Zoelly turbine, as manufactured 
by Escher, Wyss, of 109, Victoria-street, S.W., is a very 
compact machine, and even in the largest sizes it occupies 
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Fig. 68—ZOELLY TURBINE 


but little floor space. 


that there is a short shaft at right angles to the main 
rotor which is driven with or by a gear wheel 1aeshing 
with a worm on the rotor shaft. At each end of this 
shaft there is an oil pump, one of which delivers oil under 
pressure for lubricating the bearings, whilst the other 
pumps oil for operating the governor. It will also be 
noticed from the same view that, mounted on the extreme 





| : ; 
| amount of trouble, since the man on the switchboard has 


the speed of the incoming machine entirely under hig 
control. The section Fig. 69 shows a portion of a dig. 
phragm and revolving wheel, from which it will be 
noticed that four bronze packing rings are useq 
in the holes of the diaphragms. The stop valves 
for these turbines are situated some distance below the 
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MADE BY ESCHER, WYSS AND CO. 


Its efficiency has been raised to a | left of the bed-plate, there is a small turbine-driven oil | bed, and are geared to a hand wheel to be seen at the 


high value, and the figures obtained from recent tests indi- | pump which serves for pumping oil into the bearings | side. A by-pass valve is provided by means of which 


cate that the steam consumption per brake horse-power | 
only slightly increases when the machine is working on light | 
loads. The drawing—Fig. 68—depicts a standard turbine of 
the firm’s latest design, suitable for normal loads of from 
1000 to 5000 kilowatts, when running at a speed of | 
1500 revolutions per minute. In this particular instance 
the machine is provided with twelve running wheels, each 
utilising a drop of pressure nearly equal to the critical. The 





Fig. 69—SECTION OF DIAPHRAGM AND WHEEL 


guide discs or diaphragms are divided horizontally, this 
construction, as is now well appreciated, enabling the 
dise glands to be examined with a minimum amount of 
trouble. As regards these glands bronze rings are em- 
ployed, and these are tapered down to a very fine tip. 
The neck glands, that is to say, those at the ends of the 
turbine casing, are of the carbon ring type. It will be 
seen from the drawing that the practice of entirely | 
isolating the bearings from the main casing has been | 


when about to start the turbine. 


high pressure steam can be admitted to a portion of the 


This practice of providing steam turbine-driven pumps | turbine which under normal conditions operates at a 
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| for the purpose of supplying oil to the bearings at starting | lower pressure than that at the top valve—that is to say, 
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Fig. 70-STEAM CONSUMPTION CURVES 


appears to be meeting with increasing favour on the Con- 
tinent, whilst a number of manufacturers in this country 
seem to consider the provision of a hand-operated pump 
all that is necessary. Another feature to which attention 
may be directed is the provision of a small electric motor 


Results Obtained with Zoelly Steam Turbines of Latest Design. 























pes Vacuum | Steam consumption | Thermodynamic 
Efficient Admission steam.  1,,rometer per efficiency. 
Power station. output. —_—_+__—_———| reading, -——— —— -| ——_-—— 
Over- Tem- 30in. Kilowatt Brake |Infrontof| Behind 
pressure. perature. hour. H.P. _ |stop valve.| stop valve. 
K.W. _ |b./sq. in. Deg. Fab. Ib. Ib. Per cent. | Per cent. 
1000-kilowatt turbine at electric light | 1189 164-7 4g 4 28-78 13-25 9-3 €8-7 71-2 
station at Charlottenburg. 3092 168-3 558-3 28-90 15-77 9-58 66-2 70-8 
pene 1000. atic 2199 161-9 518.5 29-25 1 1.40 9.84 63-2 70-7 
Test made December 8th and ‘th, i910, } 1138 166-9 520-7 29-36 16 10-12 59-9 72-7 
2000-kilowatt turbine at Helsingfors. ) 2052 179-0 584-6 Hh 13-04 9-18 70-5 73-0 
Speed 3000. 1514 181-7 I3°3 28-7 13-67 9-52 67-2 72-8 
Test made November 29th and 30th,{) 1026 177-5 565-5 28-78 14-53 9-76 65-2 73-8 
1910. J 510 171-8 543-0 29-02 17-33 10-68 | &8-8 72-8 
| 
1700- kilowatt turbine at rise | 1691 ae 28-07 $4 “Es 69-7 69-8 
Jacobus Ha di . 366 573-5 28-33 3°77 9-1 66-5 69-2 
Speed 3000. | RI 662-0 28-61 | 15-52 9.81 | 61.0 | 65.9 
Test made December 19th, 1910. J 457-5 642-9 28-53 18-91 10-66 57 +1 67-9 
nn Seti oom - ee ee e pose “ 

seo at he ela lee |e 162-3 451-0 28-27 | 15-34 10-77 67-0 68-3 
Speed 3000. / 949 164-0 449-4 98-70 | 15-99 | 11.08 | 62-8 | 66.9 
Test made December 2nd, 1910 J 606 166-7 427-4 28-99 17-1 11-48 59-0 66-6 





Nl 
adopted, this minimising the chances of heat from the | 
steam finding its way to the bearings. From the end | 
view of the turbine shown in Fig. 68 it will be observed 





* No. IV. appeared February 24th. 











which enables the speed of the set to be regulated from | 
This, which is to be seen at the top | said to have been secured with the simple throttle valve 


the switchboard. 


at a stage nearer the exhaust than the first stage. 

It is worthy of mention that it is claimed by the makers 
of this turbine that notwithstanding that only a simple 
throttle valve governor is employed, a low steam con- 
sumption is secured, even if the load is decreased to onc- 
fourth or even less of its normal output. The firm of 


| Escher, Wyss and Co. contends that governing with the 


aid of automatic nozzle valves introduces undesirable 
complications, and that with the Zoelly turbine equally 
good results can be secured with a simple throttle 
valve. As is well known, in the ordivary Zoelly turbine 
the steam only expands in the guide wheels, and the 


| velocity so acquired acts on a single row of blades on 


the running wheels. It is argued by the makers of this 
turbine that it is generally supposed that certain advan- 


| tages are secured with turbines of this kind by replacing 


two or three of the first guide discs by a single one having 
nozzles, the increased drop of pressure producing a corre- 
sponding increase of velocity which is used in a compounded 
velocity wheel z.e., a wheel having at least two rows of 
running blades with a set of stationary blades between 
them ; the temperature of the steam in the main body of 
the casing thereby being reduced. It is maintained, how- 
ever, that by adopting the practice of expanding the steam 
in the first guide wheel, to a greater extent than was 


| formerly customary, equally good results have been 

| obtained as with the compounded velocity wheel, and the 

| temperature of the steam in the main body is not widely 

| different in the two cases. The increased pressure drop 

| in the first ae wheel is obtained by usuing a different 
e 


form of guide blade to that employed in the other guide 
wheels. 


By adépting this practice very satisfactory results are 


of the throttle valve spindle, enables the alternator which | governor, and it is maintained that these results could 


the turbine drives to be brought into synchronism with 
the other generators already at work with a minimum 


only be obtained with a turbine fitted with a compounded 
velocity wheel by introducing the practice of cutting out 
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nozzles. It will be seen that the governing gear is of | length with the methods for utilising the waste heat from 
- engines, a proposition of considerable commercial 

value. 
r to suit the load, and when a predetermined | tionedthat such a boiler must be fixed as near to the engine 
ed is reached it closes altogether, owing to the | cylinder as possible, otherwise the evaporation will be Jow 
and not justify the first cost, and that it must be maintained 

dead water-tight owing to the danger of corrosion due to the 
formation of sulphuric acid by the exhaust gas. He 


very simple construction, and that a single throttle valve | 
snployed. The lift of this valve is adjusted by the | 


js emp 

governo 
»xcess SP 
or presente under the piston to be seen at the top of the 
valve spindle being reduced. It can be seen that the oil 
mp on the right pumps the oil into a small vertical 
cylinder, and a piston valve in this cylinder, which is 
moved up and down by the governor lever, controls the 
yressure of oil acting on the two sides of the piston 
coupled to the upper end of the throttle valve spindle. 
This governing gear is very similar to that adopted by the 
firm for its water turbines. The table on page 216 gives 
fioures of tests carried out on four of the firm’s latest 
turbines at the latter part of last year, whilst the curve 
Fig. 70 shows the results of a test carried out on a 4000- 
kilowatt turbo-generator set which was erected in the 
Charlottenburg electric light station last November. The 
turbine of this set is illustrated in Fig. 71, from which it 
will be noticed that it is a very short and compact 
machine for its output. 

As regards the table it should be mentioned that 
the figures given in the column headed steam con- 
sumption per kilowatt hour do not include the steam 
used by the condensing plant, and those in the column 
headed steam consumption per brake horse-power are 
calculated, which is, of course, possible when the 
efficiency of the generator is known. The figures in 
the last two columns headed thermo-dynamic efficiency 
are based on the new entropy table of Mollier, and will 
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With regard to exhaust boilers the author men- 












































Fig. 1 


especially advantageous in marine practice, where at present 
the reversibility of the gas engine is so difficult a problem to 
solve. 

With regard to future developments of the gas engine, the 
author said that experiments have determined that in its 
present principle the economy of a gas engine will not be 
materially increased, and the question must therefore be 
looked at from other points of view. He was, however, 
inclined to predict considerable expansion in the use of the 
two-stroke type. The chief hindrance at the present time to 
the utilisation of large gas engines is their somewhat high 
cost, and to reduce this Mr. Chorlton says there must be a 
reduction of the present maximum pressures and temperatures, 
while a better proportion must be obtained between the 
maximum and mean pressure. The reduction in compression 
and maximum pressure in the standard engine means, of 
course, an increase of consumption, but if thereis added tosuch 
an engine an improved method of utilising the waste heat of 

















be of —_ gre _ rage” nage eg mea ¥" the | further mentioned that the reduction of the temperature of 
case of these ringa a oF ppc dM cegeg-eteecoaggalirns ront the exhaust gas should not be carried too far. Usually 
and behind the stop valve varies to a large extent on | there is one boiler per cylinder, but an efficient installa- 
account of the steam being throttled. , | tion is obtained at a reduced cost by passing the exhaust 

In concluding this series of articles on the year's gas from a twin cylinder with cranks at 90 deg. through one 
progress in the design of steam turbines, we may direct | boiler shell situated in close proximity to the engine cylinders. 
attention to the great ingenuity which has been exercised | This arrangement gives practically a continuous flow, and 








in improving the details of prime movers of this descrip- | thus obviates loss due to intermittent action. The evapo- 

















Fig. 71-4000 KILOWATT ZOELLY 


tion. Looked at externally, the steam turbine does not | 


convey the impression that its development has involved | 


an immense amount of painstaking work and thought; 
yet it is possible that no other machine has demanded 
more inventive ability. Running, as it does, at speeds much 
above those of the older types of prime movers, the turbine 
brought with it many new problems for the mechanical engi- 
neer to solve, and these reacted upon the electrical engi- 
neer, for he has had to grapple with the task of designing 
high-speed dynamo electric machinery. Both have done 
their work remarkably well, and it is not easy to see in 
what direction many of the existing designs will be im- 
proved upon. At the same time, however, there is not 
the least doubt that the untiring energies of those who 


have placed the turbine where it is will continue, and | 


another year may bring forward some important changes 
in steam turbine design; but those machines which we 


have described represent the latest English and conti- | 


nental practice. 








LARGE TWO-CYCLE GAS ENGINES. 


THERE was an unusually Jarge attendance of members 
of the Manchester Association of Engineers last Satur- 
day evening to hear Mr, Alan E. L. Chorlton read his paper 
on the above subject. The author bas had considerable 
experience in the designing or re-designing, building and 
running of this type of internal combustion engine of large 
sizes, especially of the Kérting pattern. The paper forms a 
valuable contribution to the literature on the subject, but is 
too long for reproduction in extenso in our pages. The early 
portion of the paper was largely occupied with descriptions 
of some of the large engines lately built, or in course of con- 
struction, including a 2000 horse-power Kérting single- 
cylinder gas-blowing engine by the Siegenen Maschinenbau, 
Siegen, with a power cylinder 3ft. 7in. diameter by 4ft. Tin. 
stroke; a 2500 brake horse-power single-cylinder Oechel- 
hauser gas engine by Wm. Beardmore and Co., Glasgow, with 
cylinder 48in. diameter by 60in. stroke; and a 600 brake 
horse-power single-cylinder Kirting gas engine by Mather 
and Platt, Limited. The author dealt very fully with the 
chief pcints in the design and the methods of building the 
last-named engine. 

In the latter part of his paper Mr. Chorlton dealt at some 








TURBINE AT CHARLOTTENBURG 


ration of an exhaust boiler as usually arranged was, he 
said, about 31b. of water per brake horse-power, but by 
special means this could be increased. The sizes of boilers 
varied somewhat with different conditions, but an average 
area in square inches through flue tubes was 0.8 of the cylinder 
capacity in brake horse-power, and the length was usually from 
6ft. to 7ft. between the tube plates. The author then gave a 
brief illustrated description of some installations showing 
types in some of which the boiler was heated by exhaust alone, 
and in others heated by exhaust and alternatively arranged 
for separate firing or both together. 

Fig. 1 shows an ordinary multitubular boiler arranged 
close to the exhaust of a two-cycle double-acting engine. 
Fig. 2 shows a tubular boiler that could not be fixed close to 


Outlet for Exhaust Gases 














Fig. 2 


the engine, and so has jacketed piping arranged between it 
and the engine through which the feed passes. With this 
boiler an evaporation of 31b. of water per brake horse-power 
has been obtained. Fig. 3 is a special double-exhaust boiler 
for a twin-cylinder engine, and has economiser pipes for the 
feed to pass through. Of the second type of boiler, i.e., with 
a separately fired grate in addition to the exhaust heated 
part, Fig. 4 is an example. The author recommends this 
class of boiler as being suitable for intermittent running of 
the engine, as in cotton mills, &c., where, if the exhaust 
steam is partly used for heating the mill, the supply can be 
kept up by separate firing over week ends, &c. With this type 
of boiler the starting of the main engine may be accomplished 





Fig. 3 


the jackets and exhaust the original economy is recoverable. 
Such a design involves the addition of an exhaust boiler and 
a simple, but efficient, steam cylinder. While perhaps too 
costly an arrangement for the small value realisable from 
the waste heat of an economical engine, it is not so when the 
gas engine is specially designed for this purpose. 

The author then went on to show the possibilities of such 
an engine, and took for instance the addition of a steam 
end to a normal economical gas engine. He assumed a 
standard engine to use 9500 B.Th.U. per brake horse-power ; 
then, as ordinarily arranged, with jacket feed to the boiler, 
about 40 per cent. of this amount is considered as recover- 
able; and at 80 per cent. efficiency of conversion at 100 lb. 
pressure there results about 24 1b. of steam per brake horse- 
power. This in an ordinary simple steam engine would not 
give more than 10 to 12 per cent. of the main engine power. 
The author then took the case of a special combined com- 
pound engine, each part of which is made in the most suit- 
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Fig. 4 


able way for the purpose required, and showed a very 
different result. In order to reduce the cost of the gas 
engine part the compression would be lowered, and with the 
ignition retarded, a much lower maximum pressure and 
temperature would result, the total heat units used would go 
up, say, to 12,000 B.Th.U., but more would be rejected to 
exhaust ; then with a special arrangement of boiler, econo- 
miser pipes, superheaters in exhaust, &c., 50 per cent. waste 
heat should be recoverable, and 4 lb. of water could be evapo- 
rated per horse-power. 

The steam cylinder used would be similar in type to the 
two-cycle gas engine, i.e., with no exhaust valves, as has been 
re-introduced largely in Germany, as the Gleichstrom 
Maschine, with very economical results, and the jacketing of 
the ends could be done by exhaust gas. On small engines 
with this cylinder a consumption of 10 lb. of steam has been 
obtained, so the author considers it will be safe to take 12 lb. 
per brake horse-power. This gives a power from the cylinder 





by an auxiliary steam engine instead of compressed air, a 
system which the author considers would be perhaps more 


of one-third that of the gas cylinder, and consequently 
reduces the consumption for total effective power to 9000 
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B.Th.U. per brake horse-power, i.e., less than the economical 
gas engine alone. 

In this way the author claimed to show that the total cost 
would be less than is the case with the high-compression 
engine. To prove this he took the approximate prices of gas 
engines at £5 per indicated horse-power, and steam engines 
at £3 per indicated horse-power. Thus three-quarter gas 
engine, low-pressure, at a reduced cost, say, £4 per indicated 
horse power, one-fourth steam cylinder—less special crank and 
valve drive, but including exhaust boiler, at £3 per indicated 
horse-power, gives the following approximate comparison per 
horse-power :—Gas engine, £5; steam engine, £3; compound 
gas and steam engine, £3.75. 

Such a steam auxiliary cylinder, the author said, has other 
advantages beyond economy. It furnishes an excellent 
means for starting the engine, or for reversing in marine 
work, and it provides a means to enable the gas engine to 
take a considerable overload. 

Owing to the abnormal length of the paper, not much 
time was permitted for discussion, but three speakers offered 
remarks and criticisms on the paper. Mr. Charles Day, the 
first speaker, pointed out the disadvantages of the two-stroke 
engine, namely, the necessity for slow running owing to the 
greater temperature stresses compared with the four-stroke 
engine. He said that for driving dynamos a higher speed 
was necessary, and therefore the four-stroke engine was the 
most suitable. Mr. Day also considered that for marine 
work, except for slow speeds, the four-stroke cycle, with its 
higher speeds, was preferable. With regard to large units, 
his experience taught him to avoid large cylinders wherever 
possible, 

Mr. Atkinson followed with some interesting reminiscences 
of his early work in two-cycle engines. Mr. Bickerton, who 
spoke in very high terms of the paper, ventured to predict 
that the future large gas engine will be composed of a large 
number of small units. He also thought that there was a 
field open for something in the nature of a combination type 
of steam and gasengine. On the question of fuel costs, he 
said he knew of an 800 horse-power gas engine in a mill in 
which the fuel cost, after taking advantage of a recovery 
process, amounted to £75 for six months’ running, with coal 
at 9s. Gd. per ton. 

The further discussion of the paper was postponed until 
Saturday, March 25th next. 








DOCKYARD NOTES. 


THE armoured cruiser Invincible, which arrived at Ports- 
mouth last week, will shortly be taken in hand for a refit and 
overhaul, which will take about four months. 








THE House of Representatives on Wednesday formally 
passed the Naval Appropriation Bill. The measure provides 
for the construction of two Dreadnoughts, which will be the 
largest hitherto built in the United States, and of eight 
destroyers, four submarines, and two colliers. The estimated 
cost of the programme is £6,800,000, but it is anticipated 
that the actual outlay will be much greater in consequence of 
the eight hours’ working day restriction imposed by the 
Democrats. An interesting feature of the Bill as passed by 
the House of Representatives is that the armour and arma- 
ment may be purchased abroad. 





AT Bantry Bay last week, H.M.S. Achilles created a record 
in coaling for the Second Cruiser Squadron, taking in 
1100 tons of coal from a collier at an average rate of 220 tons 
per hour. Rear-Admiral Sir George Warrender, commanding 
the Squadron, notified his pleasure by signalling :—‘‘ I con- 
gratulate Achilles on her coaling, a thoroughly well organised 
and successful performance.’’ The average would undoubtedly 
have been appreciably higher had not a destroyer come along- 
side the collier two hours before the Achilles was completed, 
with the result that the after hold of the collier had to be 
used to fill the destroyer. 





SIR WILLIAM WHITE has been awarded the John Fritz 
Medal for 1911 by the Special Board of Award appointed by 
the four leading American societies of engineers. The medal 
is recognised as the highest distinction which American 
engineers can bestow. The award is made on the ground of 
‘* notable scientific or industrial achievement,’’ with ‘‘ no 
restriction on account of nationality or sex.’’ The first award 
was made in 1905 to Lord Kelvin for his work in cable 
telegraphy and other scientific attainments. Sir William 
White receives the medal for ‘‘ notable achievements in 
naval archifecture.”’ 








PRESENTATION TO THE ROYAL SCHOOL OF MINES.—The British 
Humbodt Engineering Company, Limited, has recently presented 
to the Bessemer Laboratory of the Royal School of Mines one of 
its Wetherill Crossbelt magnetic separators. This machine, which 
is to serve for Laboratory purposes only, is built half the size of the 
ordinary separators of this type, such as are working in many 
places in the United Kingdom, the Colonies, and abroad. 


INSTITUTE OF CHEMISTRY.—The thirty-third annual general 


meeting of the Institute of Chemistry was held at 30, Blooms-, 


bury-square, yesterday, Dr. George Beilby, F.R.S., the president, 
oceupying the chair. After the passing of the accounts and 
receiving the report of the council, the president delivered his 
address. He said that the council bad under consideration the 
institution of a series of lectures, the object of which would be 
to bridge over the gap between academic training and practice. 
Without depreciating the value of a broad scientific education, 
it was realised that students entirely trained in an academic 
atmosphere missed some of the advantages of the old system 
of private pupilage in the laboratories of practising Fellows or 
in works. This loss was met in some instances by students pre- 
paring for the final examination in such laboratories ; but there 
was a need for a means of introducing something analogous to 
the clinical instruction afforded to medical students. It was 
proposed, therefore, to ask Fellows having expert knowledge to 
give lectures which would give students an insight into the 
actual work of the chemist, whether engaged in the application 
of his science to commerce and industry, or to the scientific 
control of the affairs of daily life. The president then 
remarked on the successful working of the appointments register, 
by which means the Institute introduced properly qualified 
hemists to authorities and manufacturers requiring their services, 
and he acknowledged the valuable help given by the honorary 
corresponding secretaries of the Institute, to members taking up 
appointments in various parts of the Empire. Continuing, he 
referred to the appeal which had been made for funds for new 
buildings. It had been estimated that £15,000 would be 
required for this purpose, and the Council were able to record 
promises amounting to £7566, of which about £5000 had actually 
been received, 





AUTOMATIC REGULATION OF TEMPERATURE. 





ALTHOUGH opinions differ regarding the best means of 
warming the air in buildings, there can be little room for con- 
tention concerning the desirability of maintaining as nearly 
as possible an even temperature thoughout. Nothing is more 
productive of colds and chills than the extreme znd sudden 
variations of temperature which are met with in the home as 
well as in the place of business, and any device which will 
help to remedy this common defect in heating systems is 
worthy of special attention. A system is now being intro- | 


thermostat, and the pipe D from the thermostat to g 
diaphragm on the steam valve. E E! are two pin valves 
which serve to regulate the flow of air. The upper valve jg 
used to shut off the main air supply in case it is necessary to 
remove the thermostatic apparatus; and the lower valve jg 
used to retard the air going to the diaphragm just mentioned, 
From the valve E the air is led up by the crooked passage to 
the air valve F. When the valve F is in the position shown 
the flow of air is stopped. The seating of the valve F jg 
attached to the stem G, which passes through the hole H and 
has the grooved head 1. 

Now, if F be moved outward to the inside of the cover it 
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Fig. 1—HEATING SYSTEM FOR ROOMS 


duced by the firm of Henry Simon, Limited, Manchester, in 
which the regulation of the temperature of rooms is auto- 
matically effected by means of a thermostatic device placed 
on the walls and acting upon the source of the heat. The 
thermostat is connected to a supply of compressed air at a 
pressure of 101b. per square inch, which is caused to act upon 
a simple diaphragm valve on the steam pipe to the radiators. 

A typical arrangement of a heating system for a room is 
given in Fig. 1 herewith. In this arrangement the supply of 
compressed air at the required pressure is maintained by 
means of a hydraulic motor, the water pressure being derived 
from the town’s mains or other source. The motor actuates 




















Fig. 2- THERMOSTAT 


an air compressor shown above, and this in turn delivers its 
supply of air to a storage reservoir fitted with a pressure 
gauge. The energy taken by the system is very slight as 
the air pipes throughout are of very small bore, namely, 
about tin. 

The compressed air is always available for actuating the 
steam valve on the radiator, and we will now describe how it 
is brought into use. Fig. 2 represents a full size sectional 
elevation of the thermostat. A is a plate which is fastened 
to the wall, B is a brass casting which serves for the 
connection of the air pipes CD. The latter are concealed in 
the wall. The pipe C leads from the air compressor to the 


will close the hole in the latter and open the pipe C, and the 
compressed air will be admitted to the pipe PD leading to the 
steam valve diaphragm. Should the valve F be again moved 
to the right the supply of air will be shut off, the opening H 
will be uncovered and the air stored in the pipes and above 
the diaphragm will be allowed to escape. The valve F, it 
should be stated, is moved automatically by the thermostat 
and the rubber diaphragm K. Compressed air is admitted 
below the diaphragm by means of a tube not shown, and by 
way of the valve L. This valve is adjustable, so that only a 
certain volume of air can pass through it. Mis the air outlet 
controlled by the valve N which has a soft metal seat. 

The valve is controlled by means of the U-shaped thermo- 
static strip O which is fastened rigidly to the block R at one 
end ; leaving the other end free to open or close the seat N. 
This strip is made up of the two metals brass and steel, 
soldered together, and the effect of variations of temperature 
on the strip is to open or close the valve N. When the 
temperature rises the strip is warped to the left, and when 
the temperature falls the strip is warped to the right. Move- 
ment to the right causes the valve N to obstruct the opening 
M, and the air continuing to enter the chamber below the 
diaphragm by means of the valve L causes the pressure in J 
to rise and move K to the left. If, on the other hand, N 
moves to the left the opening from M will be increased and 

















Fig. 3-STEAM VALVE 


will be larger than the opening L, and thus the diaphragm 
K will move to the right. 

It follows from the above that as O moves to the left or 
right so K will move in the opposite direction, and the action 
of K on the peculiar system of levers is to open or close the 
valve F, and so admit air to or release it from the diaphragm 
on the steam valve. The thermostat is delightfully sensitive, 
a variation of about 1 deg. Fah. being enough to bring it 
into action. 

The diaphragm steam valve is shown in section in Fig. 3, 
from which its construction and action will be clearly under- 
stood. In case the room be warmed by air the pressure 
diaphragm is arranged to actuate a damper or louvres, by 
which the supply of warm or cold air can be regulated. A 
dial on which the degrees are marked is secured to the 
thermostaticstrip, and the pointer which indicates the required 
temperature is secured on an adjusting screw which alters the 
tension of the strip, and thus regulates the fiow of air 
between the thermostat and the steam valve accordingly. 

The thermostats are equally applicable to every form of heat- 
ing. A modification of the instrument is provided for regulating 
the humidity of the atmosphere ‘n cotton mills. In this 
instrument the bi-metallic thermostatic strip is replaced by 
a strip of wood which is affected by the moisture in the air, 
and so regulates a valve which controls the supply of steam 
to the atmosphere. The system has been very extensively 
adopted in America, where, we understand, there are now 
over 100,000 in use. 
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RAILWAY MATTERS. 


Ir is reported from Brussels that the Buenos Aires, 
Vort and City Tramway is concerned with a Government concession 
for the construction of a new line to Tigu, a popular waterside 
rendezvous, 

Ir is announced in Electrical Engineering that the 
{ondon and North-Western and the Great Central Railway Com- 
panies have under consideration the conversion to electric traction 
of nearly 200 miles of track in the Manchester district. 


TE directors of the London and North-Western Rail- 
way have authorised considerable improvements at Berkswell 
Station, including the raising of the platforms, that on the up side 
being placed opposite the down platform, An overbridge will 
also be erected. 


In answer to a question in the House of Commons 
recently, the President of the Board of Trade said he was at 
present in communication with the railway companies as to the 
carriage of salvage tools for use in emergency on passenger trains 
in case of accident. The matter will be discussed at the Railway 
Clearing House by the general managers in May next. 


AccorpING to the Electrical Review, the Compania del 
Sur de Espana has commenced electric traction on the stretch of 
its line comprised within the stations of Gergal and Santa Fé, 
three-phase current at 5000 volts being used. To supply this a 
station has been set up at Santa Fé de Mondujar, equipped with a 
steam plant and a generator developing 1500 kilowatts. From this 
the five locomotives acquired by the company are supplied, drawing 
trains of 250 tons at a speed of 30 kiloms. an hour. 


Ir is announced in the Great Western Railway 
Magazine that a ticket-printing machine will shortly be brought 
into use at Snow Hill Station, Birmingham. The booking clerk, 
when requiring to issue a ticket to any station, takes a blank card, 
places it in a slot in the sliding carriage, and moves the latter 
along until the pointer is opposite the alphabetically arranged 
name of the required station. He then depresses a handle, and 
the ticket drops out, printed with the names of the issuing and 
destination stations, price, date, consecutive number, class, &c., 
while an automatic register of the operation is made at the same 
time. 

THe Railway Gazette publishes the following record 
for engine No. 1415, a four-cylinder balanced compound, which 
was received from the Baldwin Locomotive Works in April, 1906, 
and went into service on the Santa Fé Railway on May Ist of that 
year, On October 22nd, 1910, four years and five months later, 
the engine was sent to the shop for the first general repairs, after 
making 241,335 miles. The boiler record was equally good, as 
during the period no tubes were removed. The engine was in 
charge of the same driver and fireman while making this extra- 
ordinary record, which is without precedent on the line. It 
was in service in a district of treated water, and before the 
treating plants were put in it was only possible to obtain from 
30,000 to 40,000 miles between tube renewals, 


AccorpiInG to the Electrical Engineer it has been 
proposed to electrify the mountain railway to Glatz, so that 
travellers on the Magdeburg and Leipzig line, which is already 
being electrified, may go on to the latter line without change of 
carriage. The source of power for the two lines will be quite 
different. The level line will be supplied with current from a 
power station at Bitterfeld, where the dynamos will be driven with 
steam engines fired with coal mined close to the station. The 
mountain railway will purchase its current from Siemens and 
Halske, who are to build a special water-driven power-house for 
the purpose. The projects are expected to cut down the running 
expenses of both lines, those of the Leipzig-Magdeburg line by half 
a million marks a year, and those of the mountain railway by 
200,000 marks a year. 


An excellent record of signal operations was made by 
the Hudson and Manhattan Railway during the month of January, 
1911. Out of a total of 8,916,157 movements of signals, automatic 
stops and interlocked switches, there were only four failures, 
involving a total of seven minutes of train detention. The four 
failures occurred with the automatic signals, which made 
5,515,441 movements, No failures were recorded against the auto- 
matic stops, which made 2,821,443 movements, or against the 
interlocked switches, which made 579,273 movements. The causes 
of the four signal failures were track fuse blown, dirt in magnet 
valve, track circuit broken and relay stuck. This record not 
only speaks well for the signal apparatus in use, but particularly 
for the care and thoroughness with which it is maintained by the 
railroad company’s signal department. 


Ix compliance with the requirements of Parliament, 
estimates have been prepared by the engineer to the North-Eastern 
Railway Company showing in detail the expenditure which will 
have to be incurred on new works in the event of sanction being 
given to that company’s Bill of the present session. The total 
estimated expenditure is put down at £434,812. The details of 
this expenditure are as follows:—New railways at Monkseaton, 
£56,300; new railway at North Blyth Staiths, £113,000; new 
railway from Monkseaton to Seaton Sluice, £29,500 ; widening of 
the Newbiggin branch, £6900 ; widening of the York and Newcastle 
Railway from Lazenby to Redcar, £34,663 ; widening and alteration 
of the Leeds and Selby Railway in Leeds, £151,488 ; new roads 
and subway at Seaham Harbour, £16,900: bridge widening at 
Darlington, £900; and bridge widenings at Northallerton, £2002. 


Tue President of the Board of Trade was recently 
asked whether his attention had been ca!led to the number of rail- 
way accidents of late, and where the Government inspectors had 
reported such accidents to have been largely contributed to by 
the failure of the men to observe Rule 55; and whether, having 
regard to the impracticability of carrying out such rule under the 
pressure of modern conditions of railway work, and the danger 
arising in many cases in carrying out Rule 55, he would consider 
the advisability of recommending the withdrawal of Rule 55 and 
the substitution of some mechanical device or appliance to meet 
the object required. Mr. Buxton said, in reply, that inquiries had 
been held by the Board of Trade into three recent accidents in 
which the non-observance of Rule 55 of the Railway Clearing 
House Standard Book might beinvolved. He had not yet received 
the report of the inspecting officer in two of these cases, and he 
was therefore not in a position to make any statement on the 
subject at present, but he could assure his hon. friend that the 
whole matter was receiving bis earnest consideration. 


WE hear that excellent progress has been made with 
the construction of the Nord-Sud between the St. Lazare Station 
and the St. Ouen Gate. It will be recalled that the main line 
from the Porte d’Orleans to Porte de la Villette, vié St. Lazare 
Station, was opened on November’5th, 1910. The extension to 
St. Ouen is now nearly completed, and trains will be regularly 
working through it ina few days. The third extension of the 
line to Clichy Gate is also well advanced, and this will shortly be 
opened, when the Nord-Sud will be finally completed. This 
system provides transit across Paris, giving connection with the 
Metropolitan and other lines, and affording convenient means for 
reaching all parts on the north of the Seine from the district on 
the south, which until last November had been very badly pro- 
vided for. Following the excellent example of the management 
of the London Underground, the stations in Paris are to be pro- 
vided with maps, showing clearly the underground lines actually 
in operation. These maps will be transparent, and will be 
illuminated in the evening, as are those of the London Under- 
ground lines, 





NOTES AND MEMORANDA. 


A Goop combination for metallic packing, states a con- 
temporary, is 100 parts of tin, 10 parts of copper, and 6 parts of 
antimony. The alloy is improved by fusing the metals in separate 
crucibles. When the copper and antimony are mixed the tin 
should be poured in last, and the mixture should be well stirred 
with a piece of green wood, which will not readily burn. Iron or 
steel rods should not be used for stirring, as particles of such rods 
will readily mix with the alloy, and produce hard spots in the 
metal. Lead should not be used. Its softness renders it readily 
affected by dust, which adheres to the metal and hastens the wear 
of the piston or valve-rod. 


Ir is reported from Berlin that Professor Otto Hahn, 
of Berlin University, has succeeded in obtaining an effective 
substitute for radium, and in a few months’ time the Academy of 
Science will be in possession of 250 milligrammes of it, which it will 
lend out to investigators. The new radio-active matter is a by- 
product of the manufacture of thorium gas mantles, and has been 
named by its discoverer ‘‘mesothorium.” In combination with 
bromine it is a white salt with the same radio-active properties 
as the corresponding salt of radium, though the latter costs three 
times as much. It is stated that Germany alone can produce ten 
grammes of mesothorium salt in a year, or as much as the entire 
world’s present supply of radium salt. 


Ar the meeting of the Physical Society on January 27th 
Prof. F, T. Trouton showed a simple apparatus for demonstrating 
the phase difference between the primary and secondary currents 
of a transformer. These currents energised two electro-magnets 
with their planes at right angles, and the speed of a copper dise 
between them showed the torque due to the phase difference 
between them. The effects of different cores in the transformer 
were shown. Prof. J. A. Fleming then read a paper discussing a 
method of comparing the resistance to high frequency and steady 
currents of a conductor by a differential airthermometer. Another 
paper by the same author, in conjunction with Mr. G. B. Dyke, 
described an apparatus for measuring the energy losses in con- 
densers traversed by high-frequency oscillations, 


THE concrete balusters for the railing of the Jerome- 
avenue arch bridge, in the Borough of the Branx, New York City, 
were at the beginning of the work cast in plaster moulds. These, 
however, gave satisfactory results only for three balusters, and 
then cracked or lost their sharp lines. [ron moulds were then 
tried, and have given satisfaction. One man, with the aid of a 
labourer part of the day, has been able to clean the forms, mix 
and pour six moulds, and finish the six balusters cast the previous 
day. The balusters are scrubbed to expose the aggregate, and to 
make the handling easier while scrubbing and prevent breakage 
are mounted vertically ina frame. A reinforcing rod projecting 
from top and bottom runs through the centre of each baluster, 
and the bottom of this rod drops into a socket on the work bench, 
while a ring holds the top. The baluster can thus be rotated as 
the scrubbing proceeds. 


Some particulars are given in the Iron Age relating to 
the results obtained on an American blast furnace using the 
Gayley dry blast. The moisture in the blast was reduced from an 
average of about 54 grains per cubic foot to rather less than 
1 grain. The conclusions arrived at place the saving in fuel over 
ordinary untreated blast at 10 percent. Even more important is 
the increase in output, amounting to 12 per cent. One reason for 
the improved economy will be realised when it is stated that prac- 
tically 140,000 gallons of water were removed from the blast in the 
month of July, 1910. If this had gone into the furnace it would 
have required from 80 to 100 tons of coke for its evaporation. 
Another reason which, however, more particularly explains the 
increase in output, is that with the water removed a given amount 
of fuel produces a hotter furnace. It must be remembered that a 
very large amount of heat is simply spent in raising the tempera- 
ture to the fusion point. If sufficient water or other inert material 
were added to the furnace it would prevent any iron from being 
melted at all, no matter how much coke was used. 


A METHOD of producing an incandescent filament from 
powders which are not readily made into filament form by 
ordinary methods is the subject of a patent which has just been 
granted to Mr, Orlando Thowless, of Newark, New Jersey. A 
hollow cylinder of a ductile metal, such as aluminium, is packed 
with metallic tungsten in powder or with powdered tungsten and 
powdered oxide of thorium intimately mixed. After the air or 
gases are exhausted the packed cylinder is drawn down as though 
made of solid metal to the requisite filamentary diameter. The 
result is a tubular shell of aluminium containing all through its 
interior a dense, uniform, continuous conductive core of highly 
refractory material. The filament is then cut and formed into the 
proper shape for electric incandescent lamps, after which the 
aluminium part is removed by the passage through it of an 
electric current or by means of suitable solvents. This may be 
done after the filament is mounted in the lamp bulb during the 
process of exhaustion, following which the filament may be raised 
to a very high temperature for the purpose of making a still closer 
union of its particles. 


ELECTROLYSIS was responsible for the deterioration of a 
number of bolts used in connection with the support of a water 
pipe in the East Boston tunnel. According to the report of Mr. 

mund S. Davis, acting chief engineer of the Boston Transit 
Commission, for the year ending June 30th, 1910, the pipe is sus- 
pended from one side of the arch by galvanised iron hangers, 
which were found to be in good condition. The hook bolts to 
which the hangers are attached are fastened to wall plates and are 
held in place by two check nuts. The points of contact hetween 
the plates and bolts seemed to be subject to the action of stray 
electric currents, and the bolts were badly eaten due to electrolysis. 
The cross-sectional area of all, Mr. Davis states, had been reduced, 
the best about 10 per cent. and some as much as 90 per cent. ; 
200 of them were found to be reduced about 50 per cent. All of 
the bolts have been cut out and replaced by new ones galvanised 
and painted with Tockolith. All of the iron hangers, about 230 
in number, were removed one at a time, scraped, painted and 
replaced. After placing the new bolts and adjusting the hangers, 
the top of the bolts and the nuts were encased in concrete, and the 
hangers and lower ends of the bolts were given a second coat 
of paint. 

Tue “Coke Industry of the United States as Related 
to the Foundry” is the title of Bulletin 3, issued by the 
American Bureau of Mines. In this bulletin Mr. Richard 
Moldenke remarks that his experiences, including the foaming 
of enormous quantities of the slag out of the cupola doors on 
the charging platform and the disappearance of incredible quan- 
tities of metal during the melt, have strengthened his belief 
that troubles laid to the idiosyncrasy or of the cupola could really 
be avoided by changing the melting programme to suit the fuel 
that is used. Normal coke has 50 per cent. cell space, and has, 

und for pound, practically double the volume of anthracite. 

lence during the melt the downward movement of the metal 
within the range of the melting zone must be twice as fast when 
coke is used as it is with anthracite. Therefore, the difference 
between the first of the metal to melt and the last, with respect 
to the influences to which they have been exposed, is greater for 
a bed of coke as compared with a bed of anthracite of like weight. 
That is, the first metal to melt is likely to be the same on either 
the coke bed or the bed of anthracite; but the last metal, espe- 
cially if the charge is very heavy, melts much lower down in the 
coke-charged cupola, and is necessarily subjected to greater oxi- 
dising influences, because the blast low down in the cupola con- 
tains more free oxygen. When anthracite is used the part of the 
bed where the melting is actually done varies least in position. 








MISCELLANEA. 


A pry dock which will accommodate vessels 7O00ft. 
long, said to be the largest in Canada, is now nearly completed at 
Port Arthur, Ontario, on the north shore of Lake Superior. 


A rriat is shortly to be made of telephonic communi- 
cation between Londonand Amsterdam, Cologne, Frankfort, Basle, 
and Zurich, by way of Paris and some other continental city. 


Reports received at Portsmouth from Bantry Bay give 
details of what is claimed to bea record coaling feat for the Second 
Cruiser Squadron, Eleven hundred tons were taken on board the 
Achilles from colliers at the average rate of 220 tons per hour. 


Ir is stated that the total cost of power, labour, furnace 
upkeep, general expense, and electrodes necessary for the opera- 
tion of the Girod electric furnace at the Cockerill Works, at 
Seraing, Belgium, is under 16s. a ton. The output consists of 
steel for tanks, locomotive tires, and car axles. 


Tue Minister for Works in New South Wales has given 
details of the novel experiment of establishing State ~ brick- 
works, which is to be embarked on at once. The estimated 
cost of the works is £37,000, and their capacity half a million 
bricks weekly. It is proposed to distribute the bricks by tram 
service during the night. Boxes will be filled at the kiln, lifted 
by a crane on to tram trucks, and from the trucks at the dis- 
tributing centre on to drays. 

Preparatory to the construction of the reinforced 
concrete bridge about to be built on the Hennebique system 
across the river Suir, at Waterford, the contractors are 
constructing a temporary wooden structure to provide for traffic 
between the city and Waterford North. The timber bridge is 
about 700ft. long by 28ft. wide between parapets, and has a 40ft. 
opening span for navigation purposes, Although not begun until 
the middle of November last, the work is so far advanced that the 
bridge will probably be opened to traffic some time this month. 


Tur first-class torpedo boat Soridderen, built for the 
Danish Government by Messrs. Yarrow, of Glasgow, was launched 
on February 28th, at noon, in the presence of the Danish Consul, 
Mr. A. Hagen Schow. The vessel is 181ft. 9in. long, by 18ft. 
beam, and is to have a speed of 27 knots. She is fitted with 
Brown-Curtis turbines of about 4000 shaft horse-power constructed 
by Messrs. Yarrow, steam being supplied by two Yarrow water- 
tube boilers of the latest type. The Soridderen is to serve as a 
type for other torpedo boats which are being constructed in 
Denmark. 

A specraL Army Order last Tuesday announced that to 
meet the Army requirements ——— upon the recent develop- 
ments in aerial science, the existing balloon school will on April Ist 
be superseded by an air battalion, with a strength of 190 of all 
ranks entrusted with the duty of creating a body of expert air- 
men, organised to facilitate the formation of units to take the field 
with troops. Amongst the qualifications required from officers 
are the possession of an aviator’s certificate, previous experience of 
aeronautics, a knowledge of foreign languages, and a taste for 
mechanics. Officers are also required to be unmarried, under 
thirty, and less than 11 st. 7 Ib. in weight. 


Ir has been decided that the fire appliances at naval 
establishments at home and abroad are in future to be inspected 
and tested quarterly by dockyard officers from the engineer 
manager’s or chief engineer’s department, in conjunction with 
local representatives of the Director of Works Department, and 
that the results are to be reported. The quarterly tests are to be 
carried out at different hours of the day and at irregular intervals, 
without giving any warning to the police or other persons before- 
hand. The above instructions do not apply to the victualling 
yards at Deptford, Gosport, and Plymouth, where arrangements 
already exist for the periodical test of fire appliances, &c. 


SeveERAL trials of distinctive lights for airships have 
recently taken place in Germany. According to the Hlectrivul 
Engineer, one signal consists of a wooden ring 5m. in diameter, 
and carrying thirty waterproof 50 candle-power carbon filament 
lamps. The lamps stand perpendicularly above the ring, and are 
fed by six separate circuits, which are switched on in turn with 
two-second intervals, so that there are always five lamps alight. 
This light has a range of 500m. Another signal is a flashlight 
arrangement similar to that used in lighthouses. The combustible 
burnt is acetylene. This light has a range of 15 kiloms., only 
(nine miles), but by supplementing it with arc lamps with lenses 
of 300 mm. focal length this range can be doubled. 


Some figures relating to the use of the telephone on the 
Continent are contained in a Government Blue-book. In the 
number of messages passing over the wires, Germany easily heads 
the list. In 1908 that country possessed 2,235,165 miles of wire, 
over which no fewer than 1,519,400,000 m es passed. Sweden 
comes second, but a long way behind, with 313,719,000 messages 
during the same year, but with a shorter length of wire than 
several other European countries, 141,656 miles, owned by the 
State. Although in 1907 France ssed 654,328 miles of 
telephones (information is not available for 1908), in 1908 the 
messages totalled 236,880,765. In the United States of America, 
in 1908, the mileage was 8,098,679. No details, however, are 
available as to the messages. 


ALLAHABAD, it is reported, is shortly to witness an 
experiment of an interesting nature. It will be remembered that 
during the siege of Paris in 1871 the only means of communication 
with the outer world open to the besieged was the despatch of 
letters by means of the balloon. In time of war any city in the 
world might find itself similarly placed. Captain W. Windham 
who has been associated with the aeroplane since its adoption, 
wishes by means of practical experiment to demonstrate how this 
latest achievement of modern invention can be adapted to meet 
such a situation. An aeroplane flying at night would be difficult 
to discover, and even if discovered would be almost impossible to 
hit. Captain Windham has accordingly obtained permission to 
start the first official ‘‘aerial post,” which will be carried from the 
United Provinces Exhibition to a t-office receiving station 
outside theexhibition, and from there the letters will be despatched 
to any part of the world. These letters will be the first in the world 
to be despatched by means of an aeroplane from a Government 
post-office in the ordinary course of its business. 


AN interesting application of electricity, states the 
Times, was recently carried out in connection with the wrecking 
of a wooden bridge which was to be replaced with a steel structure 
erected on the old piers and abutments. The county authorities 
purchased the bridge from its original owner, who agreed to 
remove it in thirty days. Several wreckers declared that it 
would be impossible to pull the structure down in the time without 
damage to the piers, which would probably have been injured if 
dynamite had , eo used ; while if the bridge had been burned 
probably the masonry would have been injured by the heat. At 
the expiration of the thirty days an extension of one week was 
secured. About this time an electrician proposed to burn the 
structure apart by means of wires heated by electricity. Each 
span was composed of nine chords of three timbers, and the plan 
was to cut each of these twenty-seven sills simultaneously, so that 
the span would drop into the river between the piers. Fifty-four 
of these loops were employed to wreck each span, and the work 
was done a single span ata time. Sufficient current was used to 
heat the wires to a cherry red. One hour and forty minutes 
elapsed from the time the current was turned on until the span 
fell, the timbers falling into the water well inside the piers. The 
whole operation occupied a few hours ; the current was first turned 
on at 5 a,m., and at 2 p.m. the last span fell into the river, 
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TO CORRESPONDENTS. 


4# In order to avoid trouble and confusion we find it necessary to inform 
corr ents that letters of inquiry addressed to the public, and 
inte Sor insertion in this column, must in all cases be accompanied 
by a large envelope legibly directed by the writer to himself, and stamped, 
in order that answers received by us may be forwarded to their destina- 
tion. No notice can be taken of communications which do not comply 
with these instructions, 

49 «All letters intended for insertion in Tuk ENGINEER, or containing 
questions, masa be accompanied by the name and address of the writer, 
not a blication, but as a proof of good faith. No notice 
whatever can n be gd of y 

427 We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request corr 83 to keep copies. 


REPLIES. 


©. M. 8. (Yoker).—There is no probability of the boiler being displaced in 
the Navy for years to come. 

Jounson (Bolton).—The angle of your clutch is correct ; it is not safe to 
go much below 10 deg. If both cone and pulley are cast iron it will 
require a pressure of a pout 140 1b. to transmit 2 horse-power at 140 revo- 
— If one is leather-faced about half that pressure will be suf- 

cient. 

R. J. 8. (Leeds).—(1) We have given in THe ENGINEER descriptions of many 
central electric generating stations. ‘‘ Electrical Engineering,” by H. 
M. Hobart, published by progr also deals with the arrangement of 
such stations, and should prove of use to “Steam and Exhaust 
Pipes,” by R. McGregor, published by the Brectrical Times, 8, Breams- 

C., gives some valuable information regarding 

(2) The two indexes you 








buildings, London, B. 
steam and exhaust pipe arrangements. 
mention are still obtainable. 
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Boiler Design. 


COURTESY insists that we should reply to the 
long letter by Dr. Nicolson which we published 
last week. He renders it necessary that we should 
recall facts and opinions. He has made the astound- 
ing statement that there is in effect no rational 
designing of boilers in this country; that British 
engineers do not understand the value of radiant 
heat, or the advantages that may be gained from 
its proper utilisation; that they do not know, or if 
they do know, do not attach proper importance tothe 
value of rapid movement of hot gas and water along 
plates ; that they do not realise the excellence of 
high temperatures ; that, in a word, boiler design- 
ing has proceeded hitherto in this country on hap- 
hazard trial and error lines; that British boiler 
makers have not understood their work; that 
they do not know how to burn coal to the best 
advantage or build furnaces; and, finally, that 
he, Dr. Nicolson, has designed—for the first 
time in England—steam generators on rational 
principles which are much better than anything 
hitherto produced in this country. Furthermore, 
he has said that our national shortcomings as 
boiler makers are due to neglect of mathematics ; 
and that we are and will be beaten in consequence 
by Germany. Incidentally we may add that he holds 
that THE ENGINEER has always under-estimated 
the value of mathematics, and does not understand 
what progress really is. 

If all this had emanated from an ordinary 
inventor—a man without position, influence, or, 
we may add, knowledge—we should have passed it 
over with a smile as an amusing example of conceit. 
But the situation becomes quite different when we 
remember that the writer is a Doctor of Science 
entrusted with the engineering education of young 
men who hope to fill important posts in a short 
time under “the Old Guard” which they are 
taught to despise. The position seems anomalous. 
Dr. Nicolson holds a rank which lays his utter- 
ances open to criticism. He, in a word, compels 
attention. Is it surprising that we contradicted 
his assertions; and criticised a boiler which he put 
forward as one constructed rationally, and there- 
fore superior to anything that had gone before it, 
if not in esse, then in posse ? Dr. Nicolson resents 
criticism, which, we may admit, is natural; now 
he asserts that we have been unfair, which we 
hold to be untrue. We and many others have 
already endeavoured to convince him that boiler 
designing in this country is something quite different 
from what he imagines it to be—that, so far from its 
scientific aspect having been neglected, there is an 
extensive literature of the subject. Treatises packed 
with mathematics may be found in every engineer’s 
library; and what we have got in the way of 
boilers is a survival of the fittest, the result of half 
a century of effort by the best men of the years in 
which they worked. It is estimated that this 
country manufactures not less than 420,000,000 of 
tons of steam every year. Is it credible that until 
Dr. Nicolson turned his mind to it all this steam 
was made on irrational principles? We have 





asked him to name a German boiler which is better 
than our boilers. We have asked him to cite an 
utterance in our pages undervaluing mathematics 
as a useful tool. He has passed our challenge 
over in silence. In saying all this we have endea- 
voured in the fewest possible words to state how we 
understand Dr. Nicolson, how we feel certain he 
wishes to be understood. His last letter shows 
that he still considers English boiler engineers an 
ignorant lot. They do not know anything, for 
instance, about locomotive boilers, and only attain 
to such success as they get by groping for it. If 
we have in any way mistaken him we shall very 
much regret the fact, and trust that he will set us 
right. 

So much premised, we may turn to the letter 
which will be found on pages 185-186 of our last 
issue. We pass over the first paragraphs, and 
come to our statement that his first two boilers 
“ were failures.” His contention is that they were 
nothing of the kind, and that there was really only 
one boiler. Everything turns here on the meaning 
attached to the word “ failure,” and to what it is 
applied. If Dr. Nicolson had confined himself to 
saying his “ experiment '’ was a success, we should 
not think it necessary to dispute that point with 
him. He admits himself that the first boiler was, 
as we have said, a failure, which is quite another 
matter; and he explains this largely on the ground 
that “the old guard, who have been making fur- 
naces for fifty years, know nothing about the 
proper way to burn coal, and could give no 
guidance as to the best mode of constructing a 
reverberating chamber.’’ Rather a sweeping con- 
demnation, is it not? As the drum plug in the 
flue became overheated, it was taken out and a 
firebrick plug was substituted. We have here to 
deal with quite a different set of conditions—with, 
in fact, substantially a new boiler—a boiler that did 
put into practice Dr. Nicolson’s proposition about the 
utilisation of radiant heat, which the first one did 
not. A water drum could not give off radiant heat 
from its surface of any utility. The upper portion 
of it was, besides, of no steam-making value what- 
ever. But the case was altered as soon as the fire- 
brick plug was substituted, for that did radiate 
heat at an enormous temperature to the plates 
round it. To all intents and purposes we have here 
a second boiler. The only thing in common 
between the first and second boiler is the contracted 
calorimeter of the flue and the forced draught. If 
Dr. Nicolson holds, as he says, that the substitu- 
tion of brick for wrought iron and water “ was only 
an incident,’’ then he does not even now under- 
stand the good points in his own invention. Here 
we must reproduce a paragraph from Dr. Nicolson’s 
last letter :—‘‘I think therefore that, in view of 
this and of the statement by Mr. Longridge (who 
is, you will admit, one of the most literally accurate 
and conservative of our foremost engineers) that 
“no other boiler that I know of has given so high 
an evaporative efficiency, combined with so high a 
rate of evaporetion per square foot of heating 
surface,’ you ought, if you really wish to maintain 
your character for fairness, to withdraw the state- 
ment that: ‘His first boiler, he admits, failed. 
Then he had asecond boiler made. Mr. Longridge’s 
test destroyed his confidence in that. Here we have 
two trials and errors!’ Could misrepresentation 
further go ?”’ 

We have Mr. Longridge’s report lying before 
us, and this report fully substantiates our state- 
ment that “Mr. Longridge’s test destroyed his 
confidence in the second boiler.”” But before saying 
anything about this test we may point out that, 
judging by his last public utterance, Dr. Nicolson 
has abandoned the plug flue boiler, and has designed 
something essentially different, namely, the steam 
generator which we illustrated in our impression 
for January 13th. In this latest design it will be 
seen that he has relegated radiant heat to the back- 
ground. - He scarcely uses it at all for making 
steam. A few water tubes traverse the upper part 
of the furnace, that is all. The difference between 
this. and the fire brick plug action is vital. No 
further proof is needed, we think, in support of our 
statement, save one—the part played by Mr. Long- 
ridge. In his conclusions he first refuses to go 
surety for the good conduct of any boiler without 
extended experience of its working, and then 
he uses the words quoted by Dr. Nicolson. 
But he does not stop there. For our own justifi- 
cation we must continue the quotation as follows :— 
“But reduction of the size of boiler required to- 
obtain a given efficiency and rate of evaporation is 
not always of much importance. Where it is not 
the intending purchaser will scan the special 
appliances needed to obtain it with a critical eye. 
And I think—mind, this is no pronouncement 
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ex cathedrd, but only my opinion—TI think, I say, 
that he will notice that the fire-brick plug in the 
flue will have to be pulled out and rebuilt whenever 
the Factory Acts require an examination of the 
fire side of the flue rings and of the riveted seams 
by which they are joined together; that he will 
have to provide, maintain, and drive a fan and 
circulating pump ; that he will have to use tolerably 
clean feed water, and if he be suspicious he will 
doubt the endurance of wrought iron or steel tubes 
in an economiser. Moreover, 1 think that manu- 
facturers whose energies are fully employed in pro- 
ducing and selling the thing they manufacture are 
prone in a matter like steam generation, which is 
only a subsidiary item in their costs, to prefer the 
second best with which they are familiar to the 
best which might require care and supervising. I 
am therefore bound to say that I do not think the 
boiler will have a large sale to ordinary steam 
users. On the other hand, where saving of space 
and weight are of paramount importance I believe 
the system will be applied, though I think the par- 
ticular arrangement designed for the trials needs 
modification. The fire-brick plug will have to be 
abandoned, and some arrangement of short small- 
bore smoke tubes, or short water-tubes closely 
packed, substituted for it. The problem of providing 
a large heating surface with restricted flue areas not 
liable to obstruction while working and accessible 
for cleaning and inspection is no doubt difficult, 
but surely not insoluble, and upon its more or less 
complete solution depends the extent of the field the 
boiler may rightly claim to occupy.” We may 
add that, if Dr. Nicolson wishes to carry out Mr. 
Longridge’s suggestions, he will find the necessary 
drawings in Whytehead’s specification, 1852, which 
shows a Lancashire boiler with a long water plug 
traversed by small horizontal fire tubes in each 
flue. We may also refer here to-Twibill’s specifi- 
cation, 1866, for the use of tubular water bridges in 
flues. 

It will be seen that Mr. Longridge’s views 
are identical in essentials with those that we 
have expressed. We venture to hope that Dr. 
Nicolson will now acquit us of the charge of 
misrepresentation. The truth is, as we have 
already stated, that steam users, either on 
land or at sea, do not want to transmit 40,000 
thermal heat units per hour through a square foot 
of plate, and that is the only thing that Dr. 
Nicolson seems so far to have accomplished. 

Want of space compels us to hurry over the 
remainder of Dr. Nicolson’s letter. He takes 
exception to our statement that in all cases the 
object of the boiler designer is to get as much 
heating surface as possible. He fails to perceive 
that the wish of the designer is to secure durability. 
The designer understands the perils which are in- 
volved by enormous temperatures. His object is 
to produce a boiler which will go on working 
steadily for very long periods without interruptions 
for repairs. Dr. Nicolson is obsessed by one idea— 
make boilers small. Has he failed to call to mind 
the results hitherto obtained with forced draught 
express boilers? Does he not know that they are 
used only in warships because of dire necessity in 
the first place; because in the second they are 
seldom, or never, really hard driven; and thirdly, 
because ample facilities are provided for their 
repair? Has he any idea of what they cost, 
or how much has to be paid for their up- 
keep and repair, or of the special materials, 
skill, and experience which have made them 
possible? Does he at all grasp the commercial 
aspect of steam making? Finally, as to locomo- 
tive boilers, about which it seems we know nothing 
in this country, we trust that if Dr. Nicolson sets 
about designing one he will bear in mind that 
weight is absolutely essential to secure adhesion. 


Combined Gas and Steam Engines. 


IN the suggestive paper which Mr. Chorlton read 
at Manchester on Saturday last he threw out a 
hint which may bear fruit in the future. His 
paper dealt very largely with the use of the “ by- 
product’”’ heat of internal combustion engines— 
the heat that has to be thrown to waste in the 
exhaust because it cannot be used effectively in 
the cylinder. Many experimenters have endeavoured 
to use the energy that is thus wasted by adding 
low-pressure cylinders to gas engines, but experi- 
ence has proved over and over again that this 
cannot be done profitably, and of recent years the 
practice has arisen of directing the exhaust into 
boilers which generate steam—as much as three 
pounds per brake horse-power of the gas engine— 
and then using this steam in suitable motors for 
auxiliary purposes. Now Mr. Chorlton has sug- 





gested that for marine purposes steam engines 
so driven might be employed for starting and revers- 
ing the main engines. There is, we think, nothing 
impracticable in the idea. It has already been 
proposed that the exhaust should be used in evapo- 
rators, and it is only a step further to generate 
steam at pressure and expend it in a cylinder. If 
used as the only starting gear, then some means of 
firing independently in order to reach the pressure 
required would be introduced, but once the engines 
were away enough steam could be generated readily 
for many purposes, not the least of which might be 
difficult manceuvring. Indeed, the steam cylinders 
might be permanently connected to the gas or oil 
engine shaft, and whilst they would assist the main 
engine under normal running, they might where 
very low speed was required be depended on for a 
short time to do all that was required, the gas or 
oil for the moment being entirely shut-off. Revers- 
ing would be easy, and as the main engines would 
never be stopped the re-starting difficulty would 
be overcome. In some cases it might be advisable 
to provide a boiler with large water capacity, so 
that the stored-up heat might be employed for a 
comparatively long time, as done in fireless tunnel 
locomotives, and as Mr. Nordenfeldt did in his 
steam submarines. Again, there is no reason why 
steam generated by the gas engine exhaust should 
not be used for the auxiliaries, notably the steering 
engines. The suggestion is, we venture to think, 
quite worth further consideration, and the facts 
Mr. Chorlton gave about the evaporative effi- 
ciency of exhaust gas boilers, which will be found 
on page 217 of this issue, will be of value in that 
connection. 

But apart altogether from this somewhat special- 
ised use of gas exhaust steam boilers, the whole 
subject is worthy of closer attention than it has 
hitherto received. For some years past the plan 
has been followed, and one Scottish firm in parti- 
cular has done a good deal to develop it, but 
hitherto no great efforts have been made to bring 
the method to the attention of gas engine users, 
and we fancy we are right in saying that Mr. 
Chorlton is the first to deal seriously with the 
matter in a public paper. It is another feather in 
the cap of the Manchester Association of Engi- 
neers that it is the first to discuss a subject which 
may rise to no little importance in the future. In 
some respects Mr. Chorlton appears at first sight 
to go the wrong way to work. Expressed in the 
broadest way, he suggests that the economy of the 
internal combustion “end” of a gas steam set 
should be reduced in order to increase the output 
of the steam “end.” This seems, to a certain 
extent, a retrograde step, but we have seen the 
same policy used effectively in the steam engine 
itself, where condenser economy has been sacrificed 
in order to permit the use of low-pressure turbines. 
In such cases we must avoid consideration of 
individual efficiencies and take the overall efficiency 
of the plant. In the steam-engine-low-pressure 
turbine set increased economy has been secured, 
and in the gas-steam plant it is to be expected. 
From another aspect, too, Mr. Chorlton’s proposi- 
tion is defensible, for it has been the experience in 
numerous industries that where a valuable by- 
product is secured it is frequently the wisest policy 
to work part of the plant at less than its possible 
efficiency, in order to augment the total com- 
mercial efficiency, which, after all is said and 
done, is the end sought. A fact which works in 
favour of the gas-steam set was brought out very 
clearly in Mr. Dugald Clerk’s James Forrest lecture 
of 1904. The lecturer showed in a long table that 
there was a clear tendency in the progress of gas 
engine design to reject more and more heat in the 
exhaust and less in the cooling water. His words are 
worth quoting: “ In these figures—referring to the 
table—we find steadily increasing indicated effi- 
ciency, steadily diminishing rejection of heat in 
water circulation, and steadily increasing rejection 
of heat in exhaust gases. From this it is evident 
that, although engineers have succeededin increasing 
the amountof heat converted into work and diminish- 
ing the heat flow through the sides of the cylinder, 
they have increased the discharge of heat with the 
exhaust gases.’ After discussing the reasons for 
this apparent anomaly, Mr. Clerk says: “ It will be 
observed that all the higher efficiencies are associated 
with maximum temperatures of about 1100 deg. 
Cent., and all the lower efficiencies with tempera- 
tures of about 1700 deg. Cent.’’ These two passages 
ably support, as we have said, Mr. Chorlton’s pro- 
position, for he proposes both to work his gas 
engine at a lower temperature and _ reject his 
exhaust at a higher. 

The discussion on Mr. Chorlton’s paper was left 
unfinished, and perhaps it was as well that it should 





be so. Where a subject is brought forward for the 
first time a new train of thoughts is set in motion, 
the inertia of which cannot be overcome instantly, 
With an interval of a month in which to conside; 
the subject and look up facts and figures, we hope 
to hear at the next meeting of the Manchester 
Association a well-reasoned and critical debate on 
the gas-steam engine. 


French Naval Construction. 


THE building of two battleships has probably 
never been the subject of such a long debate ag 
that which has just terminated in the French 
Chamber of Deputies. These two units form part 
of the shipbuilding programme that should haye 
been voted two years ago, but has been postponed 
from time to time for the reason principally 
that the Conseil Supérieur de la Marine had to 
carry out many tests of armament and turbines 
before settling upon a final type, and the Minister 
of Marine had already given a promise that no 
credits would be asked for until the plans were 
entirely completed. The programme will probably 
come up for debate during the present session, 
This provides for a fleet of 28 battleships and 10 
scouts—of which it is proposed to fix the duration 
at twenty years—52 destroyers and 94 submarines, 
There are to be six battleships of the Jean Bart 
and Courbet type, and as too much time has 
already been lost the Chamber was asked last 
week to sanction the placing of orders for two of 
these battleships with private shipyards. The Jean 
Bart and Courbet, which introduced the Dread- 
nought type into the French Marine, have a displace- 
ment of 23,457 tons, and are armed with 12 guns 
of 305 mm. and 22 guns of 138.6mm. The debate 
did not throw any light upon the changes which it 
is reported are to be made in the arrangement of the 
turrets on the new battleships, which the Conseil 
Supérieur de la Marine is disposed to place axially 
instead of providing four axial and two side turrets 
as in the Jean Bart. Technical considerations were, 
in fact, entirely absent from the debate. It turned 
solely upon the expediency of placing the orders 
with private shipyards, and was largely monopolised 
by the extreme Socialists, who look upon private 
builders as their natural enemies. 

The reliance of Government on the arsenals has 
been largely responsible for the higher cost of ships 
as compared with those built in other countries, and 
also the much longer time occupied in building 
them. With the introduction of an eight hours 
day, the granting of a large number of holidays 
during the year with full pay, and the general slack- 
ness so frequently observable in establishments 
where the men are under the influence of Socialist 
agitators, it is impossible to depend upon the 
arsenals to build battleships as a general thing 
within the period of three years, which is the limit 
now fixed by the Minister of Marine. The various 
‘reporters ’’ who have investigated the matter are 
agreed in affirming that the building of the two 
battleships in the arsenals would mean a further 
delay of eight months. To cope with this work the 
arsenals at Brest and Lorient would have to be 
equipped with new plant, which for long periods 
would probably remain idle. Besides, it is by no 
means sure that the work done in the arsenals is 
better than, or even as good, as that done in private 
shipyards. There are many accidents that are 
obviously due to defective material or indifferent 
workmanship. These accidents are only made 
public when they are of a specially serious char- 
acter. The Danton nearly met with disaster 
through the chains breaking when testing the 
propelling machinery. One man was killed and 
others injured through a chain breaking on the 
Suffren, and other similar breakages have occurred 
recently. These chains were manufactured in the 
State factory at Guérigny. At Indret turbines are 
being built for destroyers, and last week the turbine 
blades of one of the destroyers stripped. If these 
chains and turbines were made by private firms, the 
damage would fall upon them, and their responsi- 
bility would make them very careful of what 
they supply. The arguments in favour of placing 
orders for the two battleships with private shipyards 
were so strong that the Socialist opposition broke 
down completely. This victory is more significant 
than it appears, for it has freed the Minister of the 
Marine from the thraldom of the arsenals, and will 
enable private industry to assist in the development 
of the navy, whereby France will be in a much 
better position than formerly for turning out big 
units qnickly and cheaply. Already a great deal 
of useful work has been done since the reforms pro- 
posed by the Parliamentary Commission of Inquiry 
two years ago were started upon, and it really 
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appears now as if the French navy were being 
developed along practical and economical lines. 


Compulsory Technical Education. 


On Tuesday of this week a national conference 
was held at the Guildhall, under the presidency of 
the Lord Mayor of London. Briefly put, the sub- 
ject of deliberation was the promotion of industrial 
education for children after they have left school. 
Like the conference on apprenticeship held at the 
Mansion House in December, 1909, the Guildhall 





meeting of this week had before it the idea that 
some sort of practical training in the arts and 
crafts should be made possible to every child on | 
the completion of the general part of its education. | 
Lord Brassey’s resolution clearly shows the position 
taken up. He proposed that a national system of 
industrial, professional, and commercial training 
should be established to which the children should 
pass without interval and for a definite period on 
leaving school. He further proposed that the 
Government should be urged to provide this training 
free to all, and that the expenses should be borne 
by the Exchequer. Subsequent speakers added 
that this scheme of industrial education should be 
made compulsory. The resolution was adopted by 
a large majority, and a National Industrial Educa- 
tion League was declared to have been formed. 

Summing this up, in so far as it affects our own 
profession, we may say that we are face to face 
with a proposal for compulsory technical education. 
By such means does the Guildhall Conference hope 
to maintain this country’s pre-eminence in applied 
art, science, and commerce. Great Britain has 
often been criticised for its backwardness in tech- 
nical educational matters. But if the views of the 
National Industrial Education League find general 
acceptance we will, at a bound, outstrip our critics, 
and undertake what no other nation has yet 
attempted, namely, compulsion in these affairs. 
We do not for a moment believe that the working 
classes would submit, under any circumstances, to 
such a proposal, but if we set this—and it is a 
most momentous—stumbling block aside, we are 
bound to confess that the scheme is fraught with 
almost insuperable difficulties. In the first place 
technical education is always much more expensive 
than the general education to which we are now 
accustomed under the Act of 1870. The education 
bill of this country is already enormous. It will 
be more than doubled if this scheme of technical 
education is forced upon us. Secondly, our modern 
industrial conditions do not require any technical 
knowledge on the part of the vast majority of our 
workers. Thirdly, if it really is to the interest of 
master and workman alike that the present system 
of divided and sub-divided specialisation in the 
workshop should be maintained, then it is wholly 
unnecessary and undesirable that the future work- 
man should be trained in any other branch than 
that wherein he will find his occupation. Schemes 
such as the present have been proposed before, but 
the only really good point which can be argued in 
their favour is that they would increase the general 
level of intelligence among the populace. This 
increase would, we believe, in this present instance, 
not be accompanied by a remunerative return, and 
we doubt, under these circumstances, whether the 
public funds may rightly be expended in such a 
cause, 











THE PROBLEM OF THE HIGH MASONRY 
DAM. 
By REGINALD RYVES, Assoc. M. Inst. C.E., F.R. Met. Soc. 
No. IL* 


For very high dams the principle of making the dam 
less water-tight as we proceed from the upstream face 
towards the downstream face will probably be always 
accepted, usually to the extent of providing actual drain- 
age. The author would extend this principle to the part 
of the dam below the surface of the ground, not, in this 
case only to prevent uplift, but also to reduce the total 
water thrust on the dam. 

l'ig. 5 shows one way in which it could be done. It 
will be noted that a trench at the bottom is provided in 
order that the downstream shift of the foundations may 
not be checked by tension in the rock, but may as far as 
possible be transmitted as thrust to the rock under the 
dam, and the rock downstream of it. The author would 
make this trench, filled with clay, even when no drainage 
of the ground was attempted, and would also make about 
a third of the base, the upstream third, as smooth as 
possible so as to allow it to be compressed, the idea being 
to avoid the encouragement of tension in the masonry, 
across vertical or nearly vertical planes. 

It is not unusual now-a-days to have a slope of earth up 
against the upstream face of the dam. The author would 
supersede this crude arrangement by providing under 
such a bank drainage tunnels to relieve the low part of 
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the face of the great water load B, Fig. 5. The 
upstream face below the surface of the gravel then has 
the pressure of the water cushion or downstream water 
level, or if the bed of the stream falls enough, the pipes 
may lead to the open air lower down. 

The matter of foundations is, however, outside the 
scope of the present paper, and is only brought in here 
because when alluding to maximum stresses it should be 
realised that the maximum stresses can be kept down by 
drainage of porous gravel or rock, and relief of the dam 
from pressure below the reservoir bed, and besides this, 
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Fig. 5 


by suitable design of foundations the nature of the stresses 
can be made more definite and less troublesome. 


THE ARCH DAM AND THE DAM OF ARCHES, 


The time seems to have come when in preference to 
designing a long, straight dam of considerable height, we 
should either make the dam arched in plan, or build a 
dam of horizontal arches supported by buttresses. 

Many masonry dams have been built curved in plan. 
In the case of the Rooseveldt dam the strength of the dam 
as a horizontal arch seems to have been a very important 
principle in the design. In Germany, itis stated (Minutes 
of “Proceedings” Inst. C.E., clxxii, page 213), the 
strength of the dam as a horizontal arch has been regarded 
only as a “ beneficial secondary action.” It is important 
to notice that as a safeguard the strength of the arch is not 
its strength when stressed to the allowable limit, but when 
stressed to the crushing strength. 

Apart from probabilities of failure, it is not difficult to 
imagine that if failure did occur, the arched form would be 
likely togive way only after such disturbance of foundations 
that a large part of the water would have escaped slowly 
before complete failure took place. 

Even for very Jong dams it will be found that if designed 
of the ordinary dimensions of gravity dams it will be 
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Fig. 6—THRUST 


possible to adopt a radius which will be large enough for 
the increase in length to be not serious and yet small 
enough for the stress in the material—considering the 
dam as a horizontal arch—to be less than the crushing 
strength of the material. By designing the dam as a 
horizontal arch in such a case we not only have, if we 
design it properly, the advantages of some additional 
strength and of a tendency for cracks to close under the 
water load, but we have also an important safeguard. 

It might be said that the dam would have to be beyond 
suspicion, like any very high and purely gravity dam 


holding up a very large lake—but there is no such dam. | 


When we take a step in advance an additional safeguard 
is not to be despised. The author thinks that this con- 
sideration is so potent that no straight dam of ordinary 
gravity section, more than 160ft. above hard ground for 
more than 600ft. of its length—or in isolated pieces— 
will ever be built. 

The other alternative is to build a dam of arches. 
Masonry dams of arches have been advocated by Mr. 


Pelletrean and Mr. Gaudard in France (1897), by Mr. 
Dillman, of San Francisco (1892). See Civil Engineers 
“ Proceedings,” Vol. clxxii., and American Civil Engineers 
“ Proceedings,” Vol. xlix. (1902). There are a few very 
low dams of horizontal arches, and two of more im- 
portance, namely, the Meer Alum dam, Hyderabad— 
supposed to be 100 years old—with spans ranging from 
70ft. to 147ft., and a height of about 50ft. above ground 
level; and Captain Garrett’s dam built in 1905, 60ft.-high 
above ground, with five spans of 85ft.,in Alwar State, 
Rajputana. These are gravity dams, relying for their 
stability on the fact that the buttresses and the horizontal 
arches—or partly counting the latter—have stability 
similar in amount and kind to that of a mass gravity 
dam, the calculations being made in the same way. 
These are gravity dams, though not mass gravity dams. 
Belonging to this class, the parallel slice dam designed by 
the author has, he thinks, some advantages. The method 
is to ignore the weight of the arches altogether, and to 
design as for a mass dam holding up a liquid of specific 
gravity 2, 3,4, and so on, the resulting profile being that 
of a, say, 20ft. buttress with 20ft., 40ft., and 60ft. clear 
spans. The only departure from the mass dam pure and 
simple is in the spacing, and in the fact that the buttress 
may have to be a little thickened in front to take the 
thrust with maximum allowable stress, and may have to 
be buttressed, with small buttresses if itis a high one. ~ 
This type is not so well adapted for high dams as the 
type next to be considered, and is quite superseded by 
that type for very high dams. 














RYVES’ THRUST BUTTRESS DAM. 


This type is suitable for dams of great height, and the 

| dam asa whole may be straight or curved. Usually it 
would be straight unless built to take advantage of 

| varying depths to hard rock, in which case the curve could 
be concave upstream if desired. The design lies entirely 
outside the domain of gravity dam design. The dam 
| consists essentially of a series of inclined arches held up 
by buttresses, the tops of which and the courses of which 
are at right angles to the arches. The most economical 
angle is 45 deg. That is, both arches and buttresses are 
inclined at 45 deg. The water load is transmitted to the 
rock as a direct thrust, and the essential economy of the 
type lies in the fact that nearly every part of the dam is 
stressed to the maximum allowable stress. This dam is 
suitable, with a stress of 10 tons per square foot in the 
buttress, for a height of 200ft., and for greater heights 
with higher stresses. The stability is independent of the 
weight of the arches. The upstream ends of the but- 
tresses may be provided with efficient drains, so that the 
water does not reach the main part of the buttress. This 
type escapes altogether the theory of maximum stress, 
which is very severe on Captain Garrett’s type and on 
the author’s parallel slice type, for the theory does not 
apply at all to the buttress under direct compression. 
The variation in width from top to bottom of the buttress 
isequally free from any harmful effect; while the shaping of 
the buttresses in Captain Garrett's type involves a depar- 
ture from the mass dam type, which may result in the 
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stresses being somewhat higher than those calculated. 
The spans fora thrust buttress dam need not be large. 
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The smaller they are the thinner the arch can be. The 
economic span depends, then, on how thin we may build 
our buttresses, and on what is the minimum thickness of 
our arches, apart from strength. Sixty feet centres is 
likely to be an ordinary span for such a height as 200ft. 
—Fig. 6. 
The buttresses are built in parallel layers, inclined at 
45 deg., and each layer is of a width suitable for the 
thrust that comes on it. The thrust at foundations, and 
at any point above foundations, is assumed to be that due 
to the direct water thrust with, in addition, that due to 
the weight of the masonry vertically above it. If built 
as intended by the author this would very nearly represent 
the fact under working conditions, and is, on the whole, 
more severe than the other hypothesis, namely, treating 
the layers of masonry as resting on each other without 
| friction. If the rock is weaker than the material of the 

dam the ends of the layers are footed out, still at 45 deg., 
| to a sufficient width. This will, in many cases, be much 
| cheaper than the corresponding measures to be taken 
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in the case of a mass dam. This applies particularly 
to cases where rock is overlaid by a great depth of hard 
gravel, which is held to be not quite strong enough for a 
mass dam to be built on it. The width of the widest 
footing, or, if there are no footings, the width, at its lower 
end, of the widest layer, determines, nearly, the maximum 
height of the dam ; since two adjoining buttresses are then 
touching, for any span. Practically we may make the 
dam somewhat higher, since the stresses, both on the rock 
and on the dam, may be somewhat increased at this place, 
the higher stresses being really shared by the surrounding 
material. The point is not, however, likely to be of 
immediate application, since we can, without departing 
from the pure type, have a dam about 200ft. above rock 
with a maximum stress of about 10 tons per square foot 
(15 tons per square foot in the arches). Since the 
maximum width of buttress occurs only at foundations, 
and even there the buttresses do not touch unless we are 
building up to the limiting height of the stress, this type 
of dam provides for waterway during construction, and for 
a larger proportion of waterway as the building goes on. 
The type is very favourable for the construction of deep 
sluices, the cost being much less than in a mass dam. 
When the nature of the rock varies the widths of the 
footings vary; there is no waste from this cause. 
Materials, such as hard shale, having greater strength 
in one plane than in that at right angles, may be used to 
full advantage both in the buttresses and in the arches. 

This is a matter which will be found in the long run to 
be one of great importance. In the first place, such a 
stone may be available at sites where stone suitable for 
concrete is not found. In the second place, the stress 
allowable in direct compression at right angles to the 
bedding or cleavage may be greater than that which 
could be allowed on concrete made of the same stone 
broken up, or made with another local stone. In the 
third place, the quantity of lime or cement needed will be 
very smal] when the faces of the slabs are flat and true, 
while for filling gaps a poor concrete may be used, as 
well as for making thickish joints when the surfaces of 
the stone are not very true and thick joints are necessary. 
A concrete made with screenings can be used instead of 
mortar in such a case. The total quantity of material in 
a thrust buttress dam is considerably less than that 
needed for a gravity mass dam, and it is the contention 
of the author that, having regard to the nature of the 
stresses, the quantity of material needed for equal safety 
is very much less, though, for the present, one would 
prefer to accept the greater safety. 


THE TYPICAL RIVER VALLEY DAM. 


The author wishes to make it quite clear that he does 
not hedge in any way, but definitely urges that his thrust 
buttress dam is the best type of masonry dam for 
ordinary situations. It should be regarded as the typical 
river valley dam. The single arch dam is the special 
type for very narrow valleys and the mass dam, the plug, 
the special type for gorges. For low dams a comparison 
can usefully be made between three types—the gravity 
mass dam, the gravity dam of arches, and the thrust 
buttress dam of arches; but such a comparison is outside 
the scope of this paper, which is confined to a considera- 
tion of high dams. 

Temperature stresses.— As regards temperature stresses 
there are three distinct divisions of the subject. First, 
there is the shrinkage due to the fall from the tempera- 
ture attained during setting; secondly, there is the 
shrinkage due to the fall from maximum to minimum 
temperature during the year; and, thirdly, there is the 
shrinkage due to fall from day temperature to night 
temperature. 

Initial temperature.—As regards the first, it is obvious 
that the shrinkage can be previded for by leaving suitable 
joints to be filled in when the heat due to setting is dissi- 
pated, and there are several methods of doing this. It 
need only be further noted here that in this respect slow 
setting is an advantage, and that if in hot countries we 
desire to keep down the initial temperature—maximum 
reached—we may do so by putting in most of the 
materials during the first half of the day, by using stone 
exposed to the sky during the preceding night, by utilising 
shade if we have it, and water if we have it in sufficient 
quantity, by covering up the freshly laid masonry from 
the sun, and removing the covering at nightfall. 

Annual range of temperature.—As regards annual 
range of temperature, the question to be asked in any 
particular case is this: Will the range of temperature in 
the dam itself be so great that serious cracking is likely 
to occur, and is the provision of expansion joints therefore 
desirable? This matter is, in the author’s view, of very 
great importance indeed in the case of a very high dam, 
because if the engineer provides joints at right angles to 
the length, the portions of the dam so separated are really 
gravity dams, and are lifted out of the class of dams 
already built, since they derive little or no support from 
the sides of the valley. 

The annual range of mean temperature of the mass of 
a dam depends, of course, upon the range of air tempera- 
ture at the place, the range in kind as well as in amount. 
If the curve of temperature has a sharp peak covering a 
few weeks in the summer and a similar dip in the winter, 
these two portions may almost be disregarded as far as 
the dam is concerned. As, however, the rate of cooling 
or of heating of the dam will depend upon the difference 
of temperature at the time, the maximum range of dam 
temperature will not be given by a curve which, neglect- 
ing sharp changes, gives the greatest differences in day 
degrees above and below the mean. The maximum range 
of dam temperature will depend partly upon whether 
there is a sharp rise of temperature in the spring and a 
sharp fall in the autumn, as well as upon the difference 
in day degrees between the cold and hot halves of the 
year. As regards the effect of sunshine, in the case 


of a dam running east and west, with the downstream 
face towards the Equator, the effect of sunshine, owing to 
the slope of the dam, is greater than the cooling effect of 
This is subject to several minor considera- 


radiation. 





tions which will not be noted on here; but this leading 
point as regards sunshine is noted, because a high range 
of temperature in the downstream half of the dam com- 
pared with that in the upstream half is an ordinary thing, 
but the less the difference is the better. 

In the case of the Boonton dam, running only 12 deg. 
from north and south, Mr. T. Merriman found the following 
temperatures (see “ Proceedings,” American Civil Engi- 
neers, Vol. xxxiv., 1908) :-— 


Distance Maximum Minimum. 

from face temperature. Date. temperature. Date. Range. 

in feet. Fah. Fah. 
2.0 ... 69 ... Aug., 1904 39 ... March, 1905 30 
11.3 64 . Sept., 1904 ... 45 ... mr ae 
11.0 63... Sept. 1904 ... 43... i - 20 
2.5 7a. Via TOOt ss OE... +o cas ee 
16.0 68 ... Oct, 120064... 4. ‘“ _® 


This was after allowing more than a year for the effect 
of initial temperature. Clearly, then, going by these 
figures, we might have to allow for a range of 40 deg. 
Fah. or more for a depth of 11ft. from the downstream 
face of an east and west dam somewhat nearer the 
Equator, and in a climate of an equivalent range of heat 
and cold, as regards its effect on the dam. It may be 
noted that Mr. C.S. Gowan found by experiments with 
the Croton dam a coefficient of expansion much less 
than that usually assigned to concrete. Possibly the 
newness of the masonry and a lack of complete knowledge 
of its average temperature may have had some effect on 
his results. 

Daily range of temperature.—A very little calculation 
will show, in the case of any particular dam, that the part 
of the masonry within some not inconsiderable depth in 
from the downstream face must be useless, regarded as a 
part of the dam taking a share of the water load. This is 
due to the range of temperature of the face, if exposed to 
sunshine, being so great that the material is much over- 
stressed in the day, or shrinks away from stress at night, 
or both. The effect of this portion in starting cracks is 
much more important than its shrinking away from 
stress at night or becoming over-stressed by day. The 
author thinks that its uselessness as a part of the dam 
proper should be recognised, and its ill-effect destroyed 
by making it an independent temperature shell. This is 
specially important in the case of a dam in or near the 
tropics, running east and west, and with its downstream 
face towards the Equator. Probably the best method is 
to provide a jointed temperature shell, say, a foot or two 
in thickness, made of, say, rubble masonry, and held to 
the dam by a few headers here and there. This shell 
would, in its joints, take up all daily change in dimensions, 
without imparting cracks to the dam proper. An addi- 
tional advantage may be gained, or the thickness of the 
“shell” reduced, by providing also a blanket or skin of 
the best non-conducting materials available, such as brick 
or plaster, according to climate. There is nothing more 
to be said as to this until we enter into detail, which it is 
not proposed to do now. 

In conclusion, the author hopes that he has— 

(1) Shown that there is no precedent for the building 
of a gravity dam more than 150ft. high and of great length 
or divided by gap or slip joints. 

(2) Made out a case, as a practical compromise, for 
the adoption in the design of very high gravity dams of 
Bouvier’s theory with one factor of safety and Unwin’s 
with another. 

(3) Put forward a new type of dam of arches suitable 
for high, including very high, dams, and better than any 
type of gravity dam, whether the latter be a mass gravity 
dam or a gravity dam of arches. 

(4) Suggested the importance of a much more careful 
study, general and particular, of temperature conditions 
during construction, and climatic conditions; and pointed 
out the advantage of providing a temperature shell for the 
downstream face—or for both faces when the dam is 
near the Equator or runs north and south. 

To save the time of engineers who may not have 
studied dams very fully, the following may be noted. 
The ordinary arched dam of several arches, the “dam of 
arches ” as the author prefers to call it, to distinguish it 
from the dam of one arch, is a gravity dam. Mention 
may be made of a few examples which have some out- 
ward resemblance to the author’s design, but all differing 
from it in two essential features, namely, the topmost 
ordinate to the water face falling within the toe of the 
buttress, and the disposition of the materials to take 
direct thrust. 

In the Belubule dam, well criticised by Mr. W. G. Bligh, 
the buttress piers taper towards the toe, and the water 
loads for more than half the depth are not resisted by direct 
thrust, the ordinates falling outside the toe of the buttress. 
In what seems to be Mr. Bligh’s own design, which is 
a very good one, the masonry is not specially disposed to 
take direct thrust, and for about a third of the depth the 
ordinates to the water face fall outside the toe. By its 
designer it is regarded as a gravity dam, resisting an 
overturning moment of water load by the moment of its 
weight. In the Ogden dam, remarkable as being 100ft. 
high, about half the water face has ordinates falling 
beyond the toe of the buttress. Itis a gravity dam, with 
additional stability given by its roadway. The Ellsworth 
weir, about 64ft. high, has at first glance a resemblance 
to the author’s design. A considerable part of the water 
face, however, has ordinates falling outside the base of 
the buttress. Moreover, the buttress is built in horizontal 
layers of different thicknesses, obviously not meant to 
take direct thrust; further, itis built of reinforced concrete, 
two faces. 

It is significant that Mr. Bligh, at the end of his chapter 
on arch buttress dams, writes :—“In all hydraulic works 
weight is a desideratum; consequently economy of 
material, by introducing reinforced concrete, is often a 
mistaken policy . .’” (See the last edition of “ The 
Practical Design of Irrigation Works.”) In the author's 
design cork would be a suitable material if it were strong 
enough. It is quite heavy enough. Clearly Mr. Bligh 
does not recognise the thrust principle as having been 





applied to any dams. 


ELECTROLYTIC BLEACHING. 


A PAPER on the above subject was read a few days ago 
before the Society of Dyers and Colourists in Manchester by 
Mr. Ernest Reuss. After dealing with the theory of electro. 
lysis and the practical considerations involved, the author 
next described the different kinds of electrolysers in use, 
These are all on the bi-polar principle, employing either 
platinum or carbon electrodes. Platinum gives the higher 
efficiency, but its cost is a serious matter. Pure platinum 
has the property of absorbing hydrogen, which causes it to 
become spongy or porous and brittle. It is therefore unable 
to withstand the necessary cleaning to remove the lime and 
magnesium salts which are deposited in the form of scale 
and seriously diminish the efficiency by impeding the passage 
of the current. To overcome this defect the platinum is 
alloyed with iridium, a still more expensive metal. In 
Dr. Oettel’s electrolysers only carbon plates are used, and the 
liquor runs in a serpentine course under and over the 
electrodes. Both on the top and bottom edges Dr, 
Oettel employs glass slips the same width as the 
carbon, an arrangement which has some advantages, 
The glass prevents waste of the carbons at their 
unprotected edges. By keeping a depth of liquor 
above the top slips the loss of chlorine gas is prevented, and 
the chlorine is converted into hypochlorite. The glass slips 
also prevent short-circuiting due to the salts thrown down to 
the bottom of the liquid. The Oettel electrolyser consists of 
a stoneware vat filled with carbon plates, and this vat is 
erected on a brick foundation within a stone tank and filled 
with brine to within 4in. of the top. The sides and bottom 
of the inner tank or electrolyser proper are perforated. 
Instead of using a pump to circulate the liquor advantage 
is taken of the powerful effervescence set up by the genera- 
tion of the gas which, in rushing upwards, lifts the surface of 
the liquor and causes it to overflow through the holes men- 
tioned. The liquor travels over the side plates employed for 
cooling it and runs into the outer vat, where its temperature 
is reduced by the refrigerator coils. Fresh liquor enters by 
the holes at the bottom, is electrolysed in turn, and overflows, 
and soon. The side plates also serve to mix the brine, and 
the liquor gains in free chlorine until ready for use, 
when it is run off into the storage tank and allowed to 
clear, a process which requires an hour or so. Oeéettel’s 
industrial type of electrolyser holds 167 gallons of 
brine—15 per cent. strength—and works with 110 volts 
continuous current and 75 to 80 ampéres, requiring ten 
hours to convert the salt into a solution of sodium hypochlorite 
with a strength of 14 grammes per litre. This represents, in 
power, 88 unitsof electricity, or a total of 118 horse-power hours 
for a total of 23 lb. of active bleaching chlorine.. The elec- 
trodes have a life of eighteen months, based on a ten hours’ 
working day, provided the apparatus has not been over- 
heated. 

Although electrolytic bleaching has been under a cloud for 
some years passed owing to inefficient plant, small production, 
high cost of apparatus and power, thanks to the cheapening 
of electric current the author considers that electrolytic 
bleaching will play a very important part in the future. 











ROSYTH EXPLOSIVES WORKS. 


THE Naval Ordnance and Explosives section of the Rosyth 
Naval Base works to be laid down at Crombie, near Rosyth, 
will shortly be proceeded with. A contract has been p!aced 
with Robert Bruce and Son, contractors, Edinburgh, 
amounting, it is believed, to about £100,000, for the laying 
out of the ground and erecting the buildings requisite for the 
manufacture and storage of explosives. While other neces- 
sary and fundamental features are included in the contract, 
such as embankments, traverses, drains, mains, and fences, 
the major portion consists of a series of comparatively small 
buildings, almost exclusively of brick, which include powder 
magazines, stores, workshops, boiler-house, and chimney, 
together with roads and railways connecting the various 
self-contained sections of the works. The ground to be occu- 
pied is about 14 miles in length, stretching along the shore 
at Crombie, about three miles from Rosyth in a westerly 
direction. 

An important part of the contract is the building of a sea 
wall of reinforecd concrete along the shore. It will be 14 
miles long, and rise to a’ height of 15ft. The railway to be 
laid down within the grounds to serve as a means of com- 
munication between the different departments will be of 
narrow gauge and will roughly run to five miles of single line. 
In connection with road making and embankments, about 
250,000 cubic yards of earth will require to be removed, and 
several miles of roadway will ultimately be laid out over the 
whole grounds. In all, there are between thirty and forty 
buildings comprised in the contract. One of the main erec- 
tions will be the residential quarters for Naval Ordnance 
officers. In addition, there will be a Naval Ordnance stafi 
offices and workshops, a dozen workmen’s cottages, c. 
Other buildings include cordite magazines, powder magazines, 
shell filing and examining room, detonator store, filled shell 
store, fire-engine house, boiler-house, boat house, and neces- 
sary accessories. Work will be begun at once with the 
employment of 200 or 300 navvies to clear the ground; but 
very soon employment will be provided for bricklayers, 
joiners, plumbers, painters, and other branches of the 
building industry, bricklayers especially having prospects of 
lengthy emp!oyment. Over two million bricks of Scottish 
manufacture will be utilised in the buildings. The specified 
time within which the contract must be completed is 24 years. 
A pier stretching fully half a mile into the Forth is to be let 
as a separate contract. 











OBITUARY. 


THOMAS PEDDIE. 


THE death took place, at Dundee, on 20th February of Mr. 
Thomas Peddie, who for many years practised as a civil and 
railway engineer in Edinburgh. Prior to starting business 
on his own account in that city Mr. Peddie, who was a 
native of Perthshire, was assistant to Sir Thos. Bouch, the 
builder of the first Tay Bridge. Mr. Peddie was engaged in 
many railway engineering works and in valuation cases 
throughout the kingdom, and his firm were advisers in con- 








nection with the Edinburgh Suburban Railway. 
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THE ARGENTINE TORPEDO-BOAT DESTROYER CATAMAREA 


HERR FRIED KRUPP, KIEL, BUILDER 




















THE ARGENTINE TORPEDO-BOAT 
DESTROYERS. 

ON the 18th February the torpedo-boat destroyer Mendoza 
was launched from the yard of the Ateliers et Chantiers de 
Bretagne—late de la Brosse et Fouché—at Nantes. She is 
the first of a batch of four similar vessels ordered from this 
firm by the Argentine Government. It will be remembered 
that, in all, twelve destroyers were ordered by that Govern- 
ment from four different firms. Four were entrusted to 
Cammell, Laird and Co., two were given to Krupp’s, two to 











STERN OF THE MENDOZA 


the Schichau firm, and four to the Ateliers et Chantiers de 
Bretagne. Of these twelve three have now been launched, 
namely, one in England, one at Kiel, and now the Mendoza 
in France. 

According to our latest information, the particulars of the 
last-mentioned vessel are as follows :— 


Length overall .. .. .. .. 2s9ft. 8in. 
Length between perpendiculars 283ft. lin. 
Breadth, extreme .. .. .. .. 28ft. 3in. 
SME Astaire hic: cae) pass + 17ft. lin. 
Displacementat trials .. .. .. .. 950 tons 


She is built of steel, and is divided up into compartments 
by eleven water-tight bulkheads. One of her main features 
is that she will be driven by turbines of the Rateau-Chantiers 








de Bretagne latest improved design. She is the fourth boat 
to bedriven by machinery of this type, the others being the 
Voltigeur, the Fourche, and the Faux. The two last-named 
were launched on January 28th and February Ist respectively. 
We referred to the Voltigeur in our issue of June 3rd last, 
and described and illustrated her turbine machinery. 

The Mendoza will be propelled by two turbines, each tur- 
bine driving one propeller. The ahead and astern turbines 
are combined in one rotor. The contract number of revolu- 
tions is 650, and with 18,000 horse-power the designed speed 
is 82 knots. It is anticipated, however, that, as was the case 
with the Voltigeur, this speed will be exceeded ; indeed, it is 
thought that the excess may be as much as 2 knots. 

Steam is to be supplied to the main turbines and auxiliaries 
by four White-Forster water-tube boilers fired either with 
coal or oil fuel. The grate area is 108 square feet and the 
heating surface 5144 square feet. The normal steam pressure 
is 2281b. per square inch, the air pressure in the boiler- 
rooms not exceeding that due to 5in. of water. The liquid 
fuel tanks have a capacity of 3140 cubic feet, and the coal 
bunkers 12,400 cubic feet. 

The lines of the Mendoza are fine, as will be observed from 
the views of the vessel which we give on page 220. The most 
noticeable feature perhaps is her stern, the underside of 
which is nearly flat, and of a form which is considered to be 
an improvement on that of the Voltigeur, which was found 
to give such good results. 

The armament of the Mendoza will consist of four 530 mm. 
torpedo tubes, and four 100 mm. 50 calibres quick-firing guns. 
It is worthy of note that she is the first war vessel which has 
been built for a foreign navy in a French yard for many years. 

We illustrate above one of the German vessels, the 
Catamarea, which was launched at Messrs. Krupp’s yard at 
Kiel on January 31st last. Two of the illustrations show the 
bows of the Catamarea on the building slips, and the other 


| this vessel being moored after her launch. Details of this 


vessel and of her sister ship, the Juijuy, which is being built 
on an adjoining slipat the Germania yard, were given in our 
our issue of January 20th, above referred to, but we may 
repeat that they are 288ft. long, 27ft. lin. wide, and have a 
depth of 17ft. lin. and a draught of 8ft. 2in. With a trial 
displacement of 925 tons, they are expected to attain a speed 
of 32 knots on a six hours’ trial with 19,500 indicated horse- 
power. The full equipment displacement is 1140 tons. They 
are both of them turbine vessels. 








VARIABLE SPEED INDUCTION MOTORS. 





THAT the induction is a remarkably simple machine, and 
preferable in some respects to the continuous current type, is 
appreciated by all who have made use of it, and were it not 
for the fact that in its simplest form it is unsuitable for speed 
variation, there is but little doubt that it would meet with a 


wider field of application, although even now such motors 
are extensively employed in industrial service. It is true that 
the speed of slip-ring :nachines can readily be varied over any 
desired range by inserting resistance in the rotor circuit, but 
this practice has the undesirable effect of reducing the 
efficiency very materially, and it is not surprising 
to find that this system of speed variation is rarely adopted, 
except in those instances where the motor is only required to 
operate at the lower speeds for short periods. Speaking 
generally, the only satisfactory method of changing an 
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|induction motor’s speed is to alter the numter of poles on 
| the stator, for this involves no appreciable decrease in the 
| efficiency. The squirrel cage machine is particularly well 
| adapted for pole changing, since its rotor is suitable for any 
|number of stator poles. The speed of an induction motor 
|} can be changed by altering the periodicity and voltage, but 
this naturally involves the employment of an auxiliary 


| machine, 
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The practice of pole changing, therefore, appears highly 
desirable where a variable speed machine is required. 
A two-to-one speed variation can be obtained with a single 
winding on the stator, a simple throw-over switch being 
provided for changing the connections from one number of 
poles to the other. By using two windings on the stator, 
each arranged for a two-to-one speed variation, four speeds 
can obviously be secured. For example, if one winding is 
arranged for four and eight poles and the other for six and 


% 


100 


—% SiiP— 





60 


40 


20 


— AmPsS — 





0 4 8 2 6 20 AH @ 
—H.P. OuTPuT— 
Fig. 3 


twelve poles, then, with a periodicity of 50 cycles per second, 
synchronous speeds of 1500, 1000, 750, and 500 revolutions 
per minute are available. Since these speeds can be secured 
without the employment of any external resistances, it 
follows that high efficiencies can be secured under all con- 
ditions. 

That this is the case can readily be seen by reference to the 
curves—Figs. 1,2, and 3—which have been plotted from figures 
obtained on some tests carried out on a three-speed machine 
built by the British Thomson-Houston Company, of Rugby. 
This machine has two stator windings, one suitable for four 





poles or eight, whilst the other winding is arranged for one 
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number of poles only, viz., twelve. Thus ona 50-cycle cir- 
cuit the synchronous speeds are 1500, 750, and 500 revolutions 
per minute, the corresponding full-load speeds being 1485, 
735, and 490 revolutions per minute. The horse-power 
ratings corresponding to these speeds are 40, 20, and 14 
respectively. In Figs. 4 and 5 characteristic curves of 
a two-speed squirrel cage motor are shown. As it was 
required to arrange this motor for synchronous speeds of 500 
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and 375 revolutions per minute on a 25-cycle circuit this 
necessitated the number of poles being 6 and 8 respectively, 
so that a straightforward two-to-one pole change winding could 
not be adopted, and two windings were, therefore, put into 
the stator slots. The general appearance of this machine can 
be gathered from Fig. 6. It will be noticed that the change- 
over switch for altering the number of poles is mounted 
direct on the machine’s casing. 
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Whilst the machines as described above, having several 
definite speeds, meet the requirements of most practical 
cases, it is however occasionally desirable to have a machine 
suitable for operating at any speed down to 15 or 20 per 
cent. above zero speed. Such a variation can naturally be 
obtained by inserting resistance in circuit with the rotor 
windings ; but, as already mentioned, this method is very 
inefficient. Improved results can, however, be secured by 





Fig. 6—TWO-SPEED SQUIRREL CAGE MOTOR 


using a motor designed for pole changing on the stator and 
rotor, and by inserting resistance in the rotor windings for 
the intermediate speeds. A two-to-one ratio requires only a 
single winding on the stator and a single winding on 
the rotor. A simple throw-over switch on the stator is all that 
is necessary to change thespeed from full speed to half speed, 
and under both conditions the machine is highly efficient. 
To obtain any speed between f speed and half speed, and 











half speed and zero speed, it is necessary to insert resistance 
in the rotor circuit, but it will readily be seen that the losses 
in reducing the speed of this type of machine down to, say, 
25 per cent. of the maximum, are much less than when resist- 
ances are employed to effect the full reduction. In a 
machine regulated in this manner, which has recently been 
built by the British Thomson-Houston Company, the rotor is 
wound six-phase, and is provided with six slip rings, and no 
other switch is required except the usual controller for the 
rotor circuit. The number of poles in the rotor winding 
changes over automatically with the change in the number 
of stator poles. The machine is arranged for 8 and 16 poles, 
and on a 40-cycle circuit the synchronous speeds are 600 and 
300 revolutions respectively. The outputs corresponding to 
these speeds are 15 and 74 horse-power respectively. The 
specification for this machine called for a 40 per cent. 
reduction below maximum, and the same below half speed. 
This has been secured in the manner described, whilst the 
starting characteristics have been maintained similar to those 
of an ordinary slip ring motor. 





TROLLEY OMNIBUSES. 


IN an interesting lecture held on the 16th of the month in 
the Polytechnical Society of Berlin, Herr Huth, of Bremen, 
recounted the history of railless electric vehicles deriving 
their current supply from overhead trolley wires. He 
described the earliest unsuccessful efforts of the firm of 
Siemens and Halske at the commencement of the eighties, 
and the work of French engineers who carried out experi- 
ments at the beginning of this century with a system of their 
own on a trial track at Eberswalde, near Berlin, without 
arriving at any satisfactory results. Later the trolley wire 
omnibus problem was attacked by other engineers, and a 
working system was eventually evolved by Herr Kohler, of 
‘* Kéhlers Bahnpatente G.m.b.H.,’’ of Bremen and Berlin. 
This gentleman’s achievements consisted in discovering a suit- 
able method of arranging contact or trolley wires for trolley- 
wire omnibuses in devising a new form of contact skate for 
tapping the current from the trolley wires, and conducting it 
to the vehicle, and in designing an omnibus which meets the 
peculiar conditions. Herr Huth stated that everything 
needed to ensure the safety of passengers in these trolley-wire 
omnibuses had been done. When travelling at a rate of 
28 kiloms. per hour the brakes of the omnibus are capable of 
pulling up the vehicle a few metres after they are applied. 
The new system is in use on two sections joining Arsterdamm 
and Arsten, and Bischofstor and Stadtwald, at Bremen, 
these tracks being respectively 3.2 kiloms. and 3.1 kiloms. 
long, the fare for the full journey amounting to 0.10 marks. 
These lines are particularly interesting because at one point 
the trolley wires cross the wires of the Bremen electric tram- 
way, and at another the omnibus line crosses beneath a 
railway. There are altogether six omnibuses for both tracks, 
three running op the one track and one on the other, the 
remaining two being spare. On each track there is only one 
pair of wires—arranged one above the other 275 mm. apart 
—for the omnibuses running in both directions. When two 
cars meet they have to stop and change contact skates or 
trolley arms,‘ a proceeding which takes 12 sec. to 15 sec. 
Both lines are supplied with current at a pressure of 
550 volts by the Bremen tramway at a price of 0.16 marks 
per kilowatt-hour. The question of introducing trolley wire 
omnibuses in Berlin is at present being considered, although 
a commission which recently visited Bremen and Vienna in 
order to study the question consider that the heavy traffic in 
Berlin streets is unfavourable to the adoption of such omni- 
buses. 











LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


LIVE STEAM FEED-WATER HEATING. 


Sir,—In your current issue “D. 8.” objects to my statement 
that the augmentation of pressure on the base of an open vessel 
containing water in ebullition, is due to the downward retarda- 
tion and upward acceleration of the circulatory currents. He 
attributes the effect, if any, to ‘‘the resistance offered by the 
atmosphere to being pushed back from the surface of the water, 
or, in effect, to the reaction due to the liberation of the steam. 

In a set of small scale experiments recently carried out by 
myself, the mean rate of evaporation was .44 grammes per second, 
and the measured excess dynamic pressure on the base of the 
vessel was 2.0 grammes. Calling v the velocity of liberation of the 
steam from the free water surface in feet per second, this excess 
force of 2 grammes weight should, if the assumption made by 
“*D. S.” is correct, be equal to .44 + + 32, and this would make 
e = 145ft. per second, a value obviously enormously in excess of 
that actually obtaining. The rest of the letter, dealing as it 
does with general questions of boiler circulation, is somewhat 
outside the scope of the live steam heater argument. 

In reply to Mr. Hall’s question, I would express it as my present 

rsonal opinion, having in mind the whole of the evidence which 

have been able to accumulate, that economy is inherent in the 
system of live-steam heating. 1 hope that my words may not be 
taken to mean that in every case and under any combination of 
circumstances I should necessarily expect to be able to measure a 
saving by its introduction, but that I believe the tendency is always 
in the direction of economy, even though concomitant circum- 
stances may be sufficient to mask any such effect, With an 
external heater, for example, increased radiation losses, and 
possibly also leakage, might be sufficiently great to counterbalance 
any useful effect and turn the net effect, particularly at light loads, 
into a loss. 

As to putting the results of the Dundee trials against those of 
Professor Goodman, I am afraid that Mr. Hall hardly realises the 
aims of those of us who, as part of our regular day’s work, are doing 
our best in a small way to increase our knowledge of the imperfectly 
understood factors in engineering. Perhaps I had better hasten 
to say ‘imperfectly understood by us.’ I exempt Mr. Hall from 
any such generalisation. Both Professor Goodman’s trials and 
those at Dundee were carried out in an honest attempt to throw 
light on this problem. Neither of us is concerned in the slightest 
degree with. matters of pecuniary or other interest which the 
results may involve, and we each accept the other’s results as 
genuinely representing the state of affairs obtaining during our 
respective trials. I accept Professor Goodman’s results as unre- 
servedly as I do my own, and am only concerned with the question 
why the results showed increased economy in one and not in the 
other case. 

It is not my province to make any guarantees, our knowledge is 
not yet complete enough for that. But if Mr. Hall cares to make 
trials on the Dundee boiler, it shall be put freely at his disposal ; 
any reasonable modifications which he might desire shall be carried 


out, and every facility for making all measurements shall be given 
him. 1 will supply observers who will take all instructions from 
him, or he may supply his own. If the results of the trials do not 
show an increased etticiency exceeding 5 per cent. with the heater 
in operation when the boiler is burning anything above 15]b, of 
fuel per square foot of grate per hour, I will be responsible for the 
entire expenses connected with the test, including those of Mr, 
Hall and his assistants, 

As regards the scale on which the tests were carried out, wn. 
fortunately the funds of most of our engineering schools do not 
admit of 1000 horse-power plants, and we have to do our best 
with such material as is to hand. But the contention that such 
experiments are on that account unreliable is absurd to the last 
degree. In each of our full load trials some 1600 Ib. of coal 
were fired—hardly a case of putting it on in ounces. Further. 
more, witk such a boiler as Mr. Hall makes his standard, burning 
some 1500 lb. of coal per hour, on a grate area of presumably 
some 75 square feet, it is impossible to estimate the mean level 
of the fire with any pretensions to accuracy, certainly not 
nearly with the accuracy obtainable on a grate of one-tenth the 
area, where every portion of the fire can be accurately proled, 
Anyone used to boiler trials will realise the importance of this fact 
where trials of eight or ten hours’ duration are in question, and 
where inaccuracies in this measurement at the beginning and ond 
of the trial may mean very appreciable errors in the estimation of 
the coal consumption. 

But | am afraid that | am wasting your valuable space in 
arguing with Mr. Hall. ‘The state of mind which prompts such 
statements as ‘I absolutely refuse to accept the results er 
‘*] know the answer to the first (question) much better than he 
does,” is not one in which any useful end is likely to be served by 
prolonged discussion. 

I should like to say a few words regarding Mr. Erith’s contentivt 
that the indirect fuel saving due to an economiser or an exhaust 
steam heater is due to a more intelligent tiring leading to improv. 
combustion. There is before me a series of four tests on Lanca 
shire boilers fitted with Green’s economisers. All the tests shov 
the same general etfect, and the data from one of these—chosen at 
random—show the following essential results : 


Messr?. Dickins and Heywood, Spring Vale Works, Middleton.—T 
Lancashire Boiiers, 30ft. by 8ft. 6in.; working pressure, 100 lb.; grat: 
area, 82 square feet; heating surface, 2080 square feet ; one economire: 
heating surface 2160 square fect. 

) 
Economiiser, 
Particulars. 
| Working. | Not workiny 





8 hrs. 





Duration of test .. | 8 hrs. 
Total coal burnt .. .. . i ak 10,442 Ib, 11,660 I) 
Weight of water evaporated .. .. .. .. 88,100 Tb. 75, 00 Tb, 
Boiler pressure above atmosphere... ..  .. w.2 S75 
Temperature of feed entering economiser .. | 59.6 deg. F. 
- 2 boiler .. | BOLO deg. F. | 66.1 dey. | 
Equivalent evaporation from and at 212 deg. | 
Fah. pertb.ofcoal.. .. .. .. .. . 10,40 8.05 
Deductions. 
from boiler | oe 
Heat to feed 7S. U from economiser | 245 
seas sae. bee 1155 114s 
Heat through boiler surface in B.Th.U. per) : 
oe ee ee ee eee ee las x 1 
ss | o.69 
Overall gain in economy by use of economiser . = 32.6 per cent, 
0 
: ates t Doh 
given to water in zh 21.2 per cent. 


Gain estimated on heat 2h 
economiser .. o. 1155 
In this case the actual efficiency was greater than that to be 

expected, in the ratio of 1.326 to 1.212, /.e., was 9.2 per cent. 

greater. But the heat transmitted through the heating surfaces 
of the boiler was only 8 per cent. greater when the economiser was 
not in operation than when it was working, and Mr. Erith will 
scarcely claim that such a small increase in the rate of working 
is sufficient to account for anything approaching the recorded 

9 per cent. gain in efficiency. All recent experiments point to th: 

comparatively insignificant alteration in boiler efficiency accompany- 

ing such moderate changes in the rates of working. 

Mr. Erith’s idea that the fact that boilermakers do not insist on 
guarantee tests being carried out with hot feed affords a proof that 
the latter is not advantageous is quite interesting, although the 
proof is hardly convincing. Even now half our steam engine makers 
will submit a steam consumption guarantee without any steaw 
dryness qualification, but this does not necessarily mean that dry 
steam is not advantageous. His contention that in the Dundec 
tests the values of the steam dryness are erroneous, even if true 
does not affect their relative results. In each case the steam wa: 
passed through a separator under identical conditions, and the 
water collected in each case gives a perfectly valid measure of the 
relative wetness, if not of the absolute wetness. As the results 
were relative any slight error here does not affect their comparison 
in the slightest degree. 


Dundee, February 28th. A. H. Gibson, 





Sir,—In Mr. John I. Hall's reply this week to Professor Gibson's 
letter, I notice that instead of giving the data of his own tests, for 
which the professor asked, he abandons these tests and relies 
entirely upon Professor Goodman’s test. I would draw attention 
to this, for Mr. Hall’s assertions were so forcible and vehement 
that I for one believed they were based upon data obtained under 
his personal supervision—data which would be forthcoming when 
asked for. } 

As, however, Mr. Hall rests his case against live steam feed 
water heating solely upon Professor Goodman’s test, it simplifies 
matters, for Professor Goodman’s test was with an entirely dif 
ferent apparatus, which was subject to two sources of error from 
which Professor Gibson’s apparatus was free. 

Professor Goodman heated his feed-water in an outside heater 
thus introducing a loss by radiation from the steam pipes and hot 
feed pipes, as well as from the heater itself. What the loss by this 
means was we do not know. Such heaters soon become filled uj) 
with air, which is released from the feed-water during the heating 
process, and Professor Goodman, during his test, opened a cock 
many times to blow out this air. When air and steam are 
intimately mixed in one vessel it is impossible to expel the air 
without releasing the steam with it. 

Professor Goodman took no account of the steam thus blown 
out, and therefore, coupled with the fact that he made no tests of 
the losses by radiation peculiar to the form of the apparatus he 
used, his test is of no scientific or practical interest. 

If any further proof is required of the unreliable nature of 
Professor Goodman’s test, it must be remembered that the blow-off 
cock was leaking, and it was not thought worth while to stop it. 
This introduces a third source of error, which was unnoticed by 
the Professor, namely, the water leaking out of the boiler, when 
fed without the heater, would be comparatively cold, owing to the 
cold feed making its way straight to the bottom of the boiler, 
whereas, when the feed-heater was in action, the leak would be of 
water at steam temperature, and the loss of heat would be much 
greater. : 

I think Mr. Hall has not been fortunate in his selection of a test 
upon which to base his opinions. 


Belfast, Eebruary 27th. Avaustus W. HAMILTON. 





Sir,—I have for long been of opinion that when feed-water 
lacks anything of the “Fall temperature of the steam made by # 
boiler, if should have this full temperature imparted to it before it 








is allowed to enter the water space of the boiler, This added tem 
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erature may be given by trays in the steam space or in the con- 
trol water pipes of the superheater or in a special separate feed 
heater of the Weir type. My faith is founded first on the benefit 
which hot feed confers on a boiler by way of reducing corrosion 
and stresses which arise from unequal and changing temperatures. 
Next | have a conviction, which may not be well founded, that 
water is very much more mobile when at its temperature of 
ebullition than when even very slightly below that temperature, 
and that in its more mobile state it is considerably more efficient 
a remover of heat from the fire-heated plates of the boiler. 

Even did | believe in this effect I would still employ live steam 
heating because of its mechanical advantages first named. At the 
same time it would be desirable that the actual facts should be 
demonstrated by experiment in such a manner as not to leave the 
subject in doubt. e have read of experiments made by men 
who think in each case they have taken every necessary precau- 
tion and made every necessary correction. The figures they 
advance are scoffed at by the opponents each way, and more heat 
is developed than the question seems to warrant. Mr. Hamilton 
voices the views of a numerous body of engineers who do at least 
believe that on a long round trip there isan economy of fuel. This 
at least is a good commercial reason for the practice. There is the 
boiler durability to support the practice. Whether there is a 
third and physical hidden or little understood cause we cannot 
vet say. It would be certainly desirable to show this on a prac- 
tical scale by means of a series of alternating experiments with 
and without the heater. WILLIAM H,. Boorn. 

London, February 25th. 


as 





sin,—I venture to think that the reason why heating by live 
steam is economical is very simple. 

When water is heated there is an expenditure of energy in, so 
to speak, forcing heat through the plates and into the water. But 
steam transfers its heat to water without any loss of energy what- 
ever. Therefore it is better to employ the furnaces in making 
steam than in heating water and using steam to heat the water, 

This, so far, may be regarded as theory, but it is supported by 
the practical, well proved, commercial fact that when large 
quantities of hot water are wanted, as in laundries, it is much 
more economical to make steam first and then turn it into the 
kiers, than it is to heat the water direct. This practice is not 
based only on convenience, but to save fuel. 

The facility with which steam gives up its heat without loss is 
further illustrated by Normandy’s multiple-effect fresh water 
apparatus, the use of steam coils in breweries, &c. But the 
best result is always got when the steam is blown directly into the 
water to be heated. 

There is no getting something for nothing about all this. There 
isan avoidance of waste by the selection of the most economical 
methods of securing a given object. 


Plymouth, February 27th. AQUARIUS, 





Sik, -Nearly sixteen years ago Dr. Unwin and Mr. Legros made 
two separate tests on a Cornish boiler 5ft. 6in. diameter by 
25ft. bin. long doing its ordinary work, each test being over a 
period of about nine hours, which gave the following results :— 
Steam per pound of net coal from and at 212deg. Fah. in first 
test, 10.021b.; and in the second test 11.941]b., or an increase of 
evaporative efficiency of 19.6 per cent., the boiler efficiency being 
raised from 65 per cent. to 77.4 per cent. 

During the first test the water entered the boiler at a mean 
temperature of 198.1 deg. Fah. after passing through an exhaust 
steam feed heater, and during the second test its temperature on 
leaving the exhaust steam feed heater was 191.1deg. Fah.; and 
this temperature was further raised by means of live steam feed 
heating to 306.1 deg. Fah. before it entered the boiler. 

I was present during the whole of both of these tests, and have 
never either previously or subsequently seen such a degree of 
minute accuracy attempted as was attained with the 764 observa- 
tions that were made during the two tests. 


London, 8.W., February 27th. Druitt H, HALPrn, 





Sir,—It has been asked why feeding by the injector is not as 
efficient as, say, the Kirkaldy feed-water heater. The answer is 
that the injector does work forcing water into the boiler, and the 
live steam heater does not. 

I may add that it is an interesting fact that no one knows what 
goes on in the mixing chamber of an injector—that is to say, the 
thermodynamics of the injector have never been fully worked out. 

F. B. 


March Ist. 





GERMAN ENGINEERS IN ENGLISH DRAWING-OFFICES. 


_Sik,~-In your last impression there is a long letter from Dr. 
Nicolson, in which I find the following passage :—‘‘I ventured to 
advocate the use of more advanced theoretical methods by British 
mechanical engineering designers, pointing out the great progress 
which Germany was making as the result of the application of 
such methods in her practice ; the improvement in the detailed 
design of steam turbines, of centrifugal pumps, of turbo-com- 
pressors, of large gas and oil engines—in all of which British firms 
are working under German licences, and are, or have been, 
employing German juniors to work out their calculations—is 
directly due to the higher mathematical attainments of such 
foreign designers, and to their consequent ability not only to fur- 
nish new ideas, in which British engineers have never been 
lacking, but also to develop these ideas as well by mathematical 
reasoning as by the method of trial and failure.” [ have read this 
passage with much pleasure. At last we have a professor of engi- 
heering coming out in the open, making statements with authority, 
and ready no doubt to reply to questions which these suggest. 

For many years now this country has spent very large sums on 
technical education. With the lower grades of that I am not con- 
cerned, But our great centres of physical and engineering educa- 
tion—such, for example, as the Royal College of Science and 
University College in London, the colleges in Liverpool, Birming- 
ham, Manchester, Leeds, Glasgow, Aberdeen, Newcastle, and 
many others, are ostensibly competent to turn out men as 
thoroughly trained in mathematics as anything that Germany can 
produce. Take, for example, Dr. Nicolson’s own college, and 
let me ask him about his own pupils. Are we to believe that the 
men he has trained year after year are inferior to German men of 
the same age! Assuming that this is the case, as he seems to 
think, is he prepared to assert that Mason College, for example, or 
University College, is equally defective? His seems to be a heavy 
charge to bring, by implication, against English and Scotch 
professors of engineering. It recoils, too, on his own head ; why 
should his own pupils be inferior to those of Germany? Why has 
_ a maintained his teaching work up to the excellent standard 

sets up? 

In the next place, as he no doubt would not make assertions 
Without knowing the facts, will he be good enough to give us at 
‘east a general idea of the number of German-trained engineers 
who are employed in English works in improving the detailed 
designs of turbines, &c. &c., and will he further favour us with the 
hame of even one representative firm of the kind? We shall then 
have an idea of the importance of this employment. There may 
be half-a-dozen, or a hundred, or even a thousand Germans so 
employed. My own experience is that a few worthy young 
German draughtsmen are employed. They come over to this 
country to escape conscription and learn English, and they are 
a cheap and industrious, and they in no way justify Dr. 

icolson’s alarms. But, then, his experience is no doubt far more 
extensive than mine. 

“ But Dr. Nicolson has unwittingly dragged into the light a ques- 

‘on of very great importance. Many parents and guardians ask 
What they have obtained in return for large sums spent on the 





engineering education of their sons or wards, Each year our 
science colleges turn out hundreds of young men who are supposed 
to have learned all that a college can teach them. How does it 
come to pass that manufacturing engineers pass them by in favour 
of German youths? If we are to take Dr. Nicolson at his word, 
they are not employed because they have not been properly 
taught. There is no getting away from this proposition. It 
remains now for Dr. Nicolson to say wherein the fault lies. What, 
for example, is the matter with his own college that it is not able 
to supply the right kind of men to English manufacturing en 
neers! Ido not think that he will argue that the English pupil is 
inferior in ability to his German competitor. 1t cannot be that 
the supply is inadequate to the demand. __ Dr. Nicolson cannot let 
the matter stop where it now is. If he will but state where train- 
ing in this country is defective something may perhaps be done. 
There is nothing to be gained by secrecy. 

Turning to quite a different branch of the same subject, I ask 
Dr. Nicolson for a few—I shall be content with a very few— 
examples of the inferiority of the British to the German engineer. 
He has not, I suppose, elaborated a theory of British inferiority 
‘*out of his own internal consciousness,” as the German did the 
camel, It is a serious matter for a man in Dr. Nicolson’s position, 
who is supposed to know all about everything, to tell the world 
that Britain’s engineers are not as competent as Germany’s ; that 
the man in Australia, for example, will do better to buy a German 
than an English lathe or steam engine. Such statements are con- 
stantly made I know, but almost invariably by irresponsible folk, 
sensation-mongers, or faddists. It is quite a different matter 
when engineering professors make assertions of the kind. 

I shall not go further. I have put as many questions to Dr. 
Nicolson as he will, perhaps, care to answer. If he will only hel 
us to understand why some hundreds of highly trained Englis 
youths find it impossible to get employment, while Germans hold 
the places they ought to fill, and will suggest a remedy likely to 
be successful, i will forgive him for criticisms which are no doubt, 
if ignorant, quite sincere, and the result of admirable motives. 

February 27th. G. B. 


WEIGHTS AND MEASURES. 


Sir,—J. H. T.’s letter in your issue of the 17th inst. : It will be 
well to explain that all systems for weighing and measuring are 
metric systems, and it would simplify discussion if we adopted the 
title of the gramme system, as by giving the unit of length the 
name metre has led to confusion. There is no idea of abolishing 
the British measures, as the inch and grain are the base of all our 
measures ; the proposition is to extend their usefulness and perfect 
them. J. H. T. puts up Lord Kelvin and then Sir F. Bramwell. 
Now, Sir F. Bramwell was as unrelenting in his opposition as 
Kelvin in his advocacy ; the Emperor Napoleon had cause to judge 
the whole category in operation, and he stamped them out as a 
nuisance and confusion. George Westinghouse had the oppor- 
tunity of using the grammesystem in his works in America and 
England, but he does not use it. Whitworth displayed in prac- 
tical use the grand simplicity of the British mil, the centimetre or 
millimetre has not stayed its progress. The list of members of the 
British Weights and Measures Association contains many great 
engineers defending the British measures, and they know the 
gramme system and use it when their interests require it; the 
writer has done this for many years. In my letter I put forward 
great reasons why it would be indefensible to enforce the use of 
the gramme system ; the inch would be kept in force by the land 
measures, which would be retained, the sea charts and sea measures, 
and the Government Ordnance Survey maps. In the textile business 
of the world the raw material is bought, the wages are paid, and 
the finished goods are sold in all markets by the inch and the 

und, the greatest commerce of the world is carried on by 

ritish units, they are far wider known and understood. No 
practical proposition was put forward that would give the British 
measures the quality of basing the weight on the length until the 
letter published in the 7'imes of May 6th, 1908, and now having 
these units available it is in our power to compare the centimetre 
gramme units with the inch grain units. The irreparable fault 
of the metre-derived units is in taking so great a length as the 
metre for division and limiting the divisor to tenths. If we review 
the primary units they are the metre and square metre and cubic 
metre and metreton. The next denomination is the decimetre 
ysth, the square decimetre ,4,th, the cubic decimetre ,/55 and 
weight ,,55 or kilogramme. The next denomination, the centi- 
metre ,j; and square centimetre = ;,}55 and cubic centimetre = 
qootoos and gramme = ;5p}555 Of metreton. The next denomi- 
tion the millimetre = ,g45, and square millimetre ;5)}555, and 
cubic millimetre = ;5555h0500 the milligramme. Thus involving 
all the general business of man in a maze of decimal fractions 
incurring many denominations, with varying ratios, which are 
cumbrous and difficult, confining manipuiation to decimal] fractions 
by necessity. This list does not end the necessary fractioning, 
the millimetre length is too great for practical small units, and 
needs much more fractioning, the square millimetre area needs 
further fractioning, the cubic millimetre is too small for practical 
use, and the milligramme is also too small for a practical weight. 
The gramme is found small for its uses, the kilogramme too large, 
these and many other objections are admitted, and have only been 
borne because of the gramme being based on the centimetre 
being scientifically useful. The inch and grain units: by taking 
equal weights of water at freezing and boiling temperatures, and 
adding them together a constant temperature is obtained at which 
the British inch at any time, say for 1000 years, has been the 
weight of 250 grains, thus giving to the inch and grain the only 
valuable principle of the gramme and centimetre. 

Sir John Herschel searched to find this ; he never for a moment 
entertained the metre. The inch primary units are inch and 
square inch and cubic inch and 250 grains. All these units have 
in common use their , 4,th parts, and they are of useful and 
approved practical dimensions. 

he mil and , 45 of square inch, , 55 of cubic inch, and } grain. 
These units being all of one simple ratio to the primary units give 
them the quality of primary units, and they can be used all inde- 
pendently. Their mental and arithmetical manipulation is very 
simple and free to fractioning, straight or decimal, or fractions 
can be avoided. 

If the metre is to be enforced upon the country, the section of 
the people concerned have certainly a right in asking : ‘‘ Who is 
going to bear the cost!” The cost has been estimated variously 
at from seventy to one hundred Dreadnoughts, but before any 
such change can possibly be contemplated, the fitness and perfec- 
tion of the units which are about to be enforced must be 
thoroughly thrashed out, in comparison with our inch and grain 
units, in their quality here displayed. 


February 20th. THOMAS PARKER. 





THE SOUTH LONDON ELECTRIFICATION, 


Srr,—Amid the general interest evidenced in this undertaking, 
the question whether through the medium of steam power and a 
modernised service the lost passenger traffic could have been 
recovered, seems to have been regarded as irrelevant. Yet I 
would venture to put forward such a query. I think it is per- 
fectly obvious that each of the many attractive features provided 
with the institution of an electric service would have been 
equally possible under the auspices of steam propulsion. There- 
fore the whole objection to the latter was apparently one of time. 
In fact, a question of minutes only. That being the case, perhaps 
the placing on record of four, from a number of personally observed 
timings, may be of interest, viz.:—Victoria to London Bridge : 
Electric train 2E—load, 2 eights; running 22 min. 58 sec., station 
working 2 min. 24sec. Engine No. 502 (0-6-2)—load 7 fours ; 
running 22 min. l5sec., station working 6min. 23 sec.; signals 
2min, 6 sec, London Bridge to Victoria: Electric train 6E— 


| 





load, 2 eights; running 21 min. 14sec., station working 2 min. 
46sec. Engine No. 239 (0-4-2)—load, 8 fours; running 22 min. 
2 sec., station working 5 min. 5 sec.; signals 2 min. 18 sec. 

It is perhaps not generally known that there were a certain 
number of steam trains scheduled to run the terminal to terminal 
trip in 30 min. Consequently the advantage to electricity was a 
matter of but 6min. From my own observations it would appear 
that a proportion of this extra time was consumed largely in 
station working, for whilst from a total of 46 noted cases, the 
average time spent at each station was 56sec. as regards steam, 
with electricity the average per station in 52 recorded instances 
was only 12 5 sec. 

Quite apart, however, from the significance of these figures, it 
would appear a perfectly feasible task for a locomotive of suitable 
design to haul two or three bogie coaches 84 miles, starting and 
stopping intermediately nine times in 24 min., representing an in- 
clusive speed of 20.2 miles per hour. If electricity is incapable of 
nothing better, then it scarcely seems worth the large expenditure 
which has been incurred. 

The consideration of the relative merits of steam, as compared 
with electricity, is a vast one, and has now entered the realm of 
practical railway economics. J have, therefore, noted with interest 
your leaders and comments on the subject, but before steam is 
abolished as the inferior of electricity, extensive tests under abso- 
lutely equal conditions appear necessary. 

The reasons for the success of electricity for street traction and 
underground operation seem to be non-existent in the conditions 
obtaining above ground, and the time has arrived for the record of 
reliable data. MontacuE F, Lone, 

London, 8.W., February 24th. 





CORROSION OF ALLOYs. 

Srk,—I notice in your issue of February 10th an article entitled 
** Corrosion of Alloys,” by Mr. John Rhodin. The author states 
that I have been ‘‘ somewhat hasty in concluding that the electrical 
conductivity of the constituents—constituent metals—of the alloy 
has little bearing on the question” of their relative corrodibility. 
I write to disclaim the charge of hastiness, and to state that | 
preserve my opinion in spite of the article. 

I consider that Mr. Rhodin’s premises are wrong in three par- 
ticulars, namely :— 

(1) Copper and zinc are not present as two pure free metals in 
any ordinary industrial brass, but as a and B phases. 

(2) The seat of the electromotive force is not in the interior of 
the electrolyte, but at the points of contact between the electro- 
lyte and the a and B phases. 

(3) Metallic copper and metallic zinc do not act as shunted con- 
ductors in brass; instead, the a and 8 phases are arranged in 
series in little voltaic cells. 

I consider that (1) is proved by the work of Shepherd, Tafel, 
Carpenter and Edwards, Mr. Hudson 
and myself, and other workers. The 
authority of this mass of work will not 
be seriously affected by a sneer at the 
use of the Greek alphabet for nomen- 
clature. 

Clause (2) is the reasonable outcome 
of the work of Nernst and several 
other German workers. * 

Clause (3) is based on the work of a host of investigators, and 
especially Whitney, Walker, Cushman and Gardner in America. 

ith regard to Mr. Rhodin’s general attack on metallography, 
he appears to me to be in the position of a man attempting to tear 
down a stout building with his bare hands, and without any know- 
ledge of the methods by which it was erected. Consequently he 
cannot appreciate either its strong points or its weak ones. 

With regard to the last paragraph of the article, I am not aware 
of the particular passage in the report to which he alludes, but | 
claim that no reasonable reader of it would doubt for a moment 
that ] am a strong adherent of the electrolytic theory of corrosion. 

Liverpool, February 24th. Guy D. BENGoUGH. 


Muntz 
Metal 

















THE INCORPORATED INSTITUTION OF AUTOMOBILE ENGINEERS. 
On the occasion of Mr. O’ Gorman’s lecture on ‘‘ Air-craft” to be 
held ‘at the Institution of Mechanical Engineers, Storey’s-gate, 
S.W., on Wednesday, 8th March, 1911, at 8 p.m., Messrs. Pathé 
Fréres will show a number of cinematograph films illustrating 
aeroplanes and airships in flight, &c. 


SHIPBUILDING AND PROPULSION DEVELOPMENTS.—At the twenty- 
first annual meeting of the British Corporation Registry of Sh'p- 
ing, held in the society’s offices, Glasgow, on February 22nd, Mr. 
‘rancis Henderson, the chairman, in moving the adoption of the 
reports, said that in spite of the lock-out of last year, over 217,000 
tons of shipping were completed during the twelve months to the 
classitication of the Registry, while there were at present building 
in the United Kingdom and elsewhere to their classification and 
rules over 373,000 tons of shipping. The new Italian Registry 
which was established under their auspices had been recognised 
by the Government of Italy as the National Italian Registry, and all 
surveys required by the Italian shipping laws must be carried out by 
its surveyors. Italy had, in fact, adopted completely the rules and 
methods of the British Corporation Registry. Mr. Fred J. Stephen, 
chairman of the Technical Committee, said it was significant of 
the absorption of new ideas which characterised modern times that 
a preponderance of the shipbuilding work now in hand was 
being built on 3ft. frame pitch, with stringerless sides, and on the 
open-tloor double-bottom systems of construction. The interest- 
ing feature of this development was the fact that the most con- 
servative shipowners and shipbuilders had grasped the advantages 
of the simpler desigu, and had adopted it in every class of 
merchant ship from tramp to liner. The general work of the 
Technical Committee during the past year had been as varied and 
interesting as in previous years. It had embraced the examina 
tion of plans for Lake steamers, Isherwood vessels, ore carriers of 
special design, oil steamers, and it might almost be said everything 
that floated, from 5Uft. motor launches to Atlantic passenger 
steamers. Scantling plans for 260 vessels had been considered. 
The work which had interested his committee most had been that 
in connection with internal combustion motors. The vessel named 
Toiler, built on the Tyne, and the first cargo vessel to be built in 
this country for propulsion by Diesel motors, went through satis- 
factory machinery trials during last summer. She was intended, 
he understood, for service on the American lakes. There were 
already four other vessels to be built under British Corporation 
survey in this country to have the same motive power. '‘I'o keep 
themselves abreast of present-day knowledge of a subject which 
bulked so largely at the moment, and which might prove to bea 
revolutionary development, a member of their head office staff and 
Mr. Johns, their Hamburg surveyor, were visiting practically 
every place on the Continent of Europe where anything was to be 
learned, for the purpose of consolidating their information. Mr. 
Johns had been working on the practical application of the Diesel 
motor to ordinary merchant service for many years. Their com- 
mittee had not considered it desirable as yet to publish rules for 
internal combustion engines, because they felt that these were 
still in the experimental stage, and that no one was yet in a posi- 
tion to lay down absolute dicta as to what should or should not be 
done ; but they had contidence in suggesting that, so far as present 
knowledge went, the interests of shipbuilders and engineers were 
safe in the hands of their committee. Sir Nathaniel Dunlop re- 
ferred at some length to the history of the society and its associa- 
tion with the Load Line Act, which brought about its formation, 
and also to the fairness and impartiality with which this Act had 
been administered by the corporation, 











228 


eines 


THE ENGINEER 


Maron 8, 1911 





— 





TENONING 


THOMAS ROBINSON AND SON, LIMITED, ROCHDALE, 


MACHINE 


INGINEERS 











VERTICAL END TENONING MACHINE. 





THE machine illustrated above is intended for tenon- 
ing all kinds of large timbers, such as are used in the build- 
ing of railway carriage and wagon frames, and is designed so 
that a long timber may be tenoned at each end without the 
necessity of turning it round. The machine is self-contained 
with the exception of the countershaft, which may be placed 
on or below the floor or overhead, 
convenient, 


up and down the vertical slide cast on one side of the massive 
pillar bolted to the bed-plate. The latter also carries the 
table on which the timber is laid. The yoke carrying the 
spindle and bearings is traversed up and down bya screw and 
bevel friction gearing controlled by means of the hand lever 
shown in front of the machine, adjustable stops being pro- 
vided to govern the movement of the cutter head, and these 





as may be most | 
It has tenoning cutter heads mounted on a} 
heavy spindle running in long bronze ring-oiling bearings, | 
the spindle and bearings being counterbalanced and moved | 











cramp the cutter head is brought down, and the tenon having 
been cut, it remains below the table top, whilst the cramps 
are released and the timber is passed across the opening. 
The operation is afterwards repeated to cut the tenon at the 
| other end of the timber, the tenon in this case being made by 
| the upward motion of the cutter head. 
The designers and builders of this machine are Thomas 
| Robinson and Son, Limited, Rochdale. 


} 








ELECTRIC TUBE SCALER. 


| OUR attention has been recently directed toa boiler tube 
| scaler oi French origin which has already met with consider- 
| able success on the Continent. It is the invention of a 
| M. Nirascou, and the illustrations given herewith will make 
its construction so obvious that little description is required. 

In general principle it differs, it will be seen, but little from 
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NIRASCOU BOILER TUBE SCALER 


automatically throw the feed out of gear at the end of the ; 


travel. The yoke has a cross traverse adjustment to enable | 
the tenon cutters to be set horizontally. | 

The table on which the timber is carried is provided with | 
horizontal and vertical cramps, the former being of the quick- 
acting type and mounted on horizontal slides. It will be 
observed that the middle portion is open to allow the cutter- 
head to descend completely below the level of the table top. 
The small fixed tables on either side of the opening have dis- 
appearing stops fitted to enable the timber to be set in position 
before adjusting the length of tenon, while the sliding cramp 
at each end of the table has adjustable stops to gauge the 
exact length of the tenon. 

The timber, having been placed on the table up to the 
disappearing stop, is then fixed to the sliding cramp, which, 
together with the timber, is moved towards the cutter block 
by hand wheel, rack and pinion to suit the length of tenon 


many other tube scalers. We have still the rotating bar 
carrying arms provided with star wheel cutters, which, driven 
out by centrifugal force against the walls of the tube, break 
up the scale, which is then washed out by a stream of water. 
It will be seen, however, that the arms carrying the star 
wheels are pivoted at the centre instead of at one end, and 
that they have a star wheel at each end. It will be 
noticed also that the two arms are pivoted at right angles to 
each other. 

If such a device as that illustrated were revolved freely in 
an open space the centrifugal force would make both arms set 
themselves at right angles to the axis of rotation. If, now, it is 
placed in a tube all four star wheels press with equal force 
against the walls, and the whole thing centres itself automati- 
cally. Thatwastheobject sought by the inventor, and he has 
attained it in a very elegant way. In other cases various 
arrangements have been made to secure the same end, guides 
of various kinds being as 2 rule employed. But theguides, as 








required, as determined by the adjustable stops. After the 


timber has been firmly fixed down by the vertical screw 


arule, haveto revolve with the apparatus, are then rapidly worn 


out and are in any case a source of friction. If nothing is used 
the star wheels, instead of remaining constantly parallel to 
the tube walls as they should do, may become inclined to 
them, when the sharp corners are liable to cause injury to the 
steel. In this scaler, the arms being suitably selected for the 
diameter of tube to be operated upon, it is impossible for the 
star wheels to lose their parallelity with the tube walls 80 
that there is no danger to be feared from the sharp corners 
The star wheels, it may be mentioned, are fixed rigidly to 
their axes, and as they get worn they are given a partial 
revolution to present a new set of cutting teeth. 

The apparatus is driven by an electric motor of 24 to 5 
horse-power at 3000 to 3500 revolutions per minute, slung jn 
front of the boiler on a girder. The shaft or rod slides freely 
through the centre of the motor, and is drawn slowly back- 
wards and forwards by the operator, so that all parts of the 
tubeare attacked. One, two, or three heads may be attached 
to the shaft, and they may start operation anywhere in the 
tube, no previous hand chipping away of the scale to give 
them an entrance being necessary. 

We had the pleasure of seeing one of these scalers tested 
on a Babcock and Wilcox boiler in Loudon a few day ago, 
The tubes had not been cleaned for many years and the scale 
was very hard and thick. The cleaning appeared to be 
perfect. In conversation with Monsieur A. C. Brémond, of 
Paris, the inventor’s agent and representative, we learnt that 
the average time for cleaning is about two minutes per foot 
of 4in. tube with scale about fin. thick. There are, however 
always great variations even in any one boiler, some tubes 
taking far longer than others. A 10ft. tube that we saw 





HEAD OF TUBE SCALER 


cleaned took approximately fifteen minutes from start to 
finish, but in the same boiler one tube under precisely similar 
conditions had taken five or six times as long. In this case, 
owing to the fact that a motor of only 24 horse-power was 
ivailable, only two heads instead of three could be used, and 
the time was necessarily increased. The scale from the tube 
we saw cleaned came out broken very small, but it frequently 
is detached in pieces of considerable size. The progress of 
the work can be examined from time to time by an electric 
lamp, but the operator assured us that he could tell by the 
vibration of the end of the shaft which he holds when the 
tube is clean. One of the drawings shows an apparatus with 
two heads in use in a bent tube. 











ENGINEERING GOLFING SoctETy.—At the annual general meeting 
of this Society, held at the Institution of Civil Engineers on 
Tuesday, February 28th, Mr. B. Hall Blyth in the chair, the follow 
ing officers were elected for the ensuing year:—President, Sir 
Alexander Kennedy, F.R.S.; vice-presidents, Messrs. B. Hall 
Blyth, E. B, Ellington, and D, A. Stevenson ; captain, Mr. Ernest 
L. Mansergh; hon. secretary, Mr. Seymour Price- Williams ; 
hon. treasurer, Mr. R. W. Hammond ; with Professor Cormack 
and Messrs. J. Devonshire, R. 8S. Erskine, and W. A. P. Tait as 
other members of the committee in place of Messrs. J. F.C. Snell, 
Hastings Squire, G. Midgley Taylor, and G. N. Watney, the retiring 
members. It was decided to hold the Whitsuntide meeting, which 
was abandcned last year owing to the death of his Majesty King 
Edward, at Muirfield, and members who are able to take part in 
it are requested to send their names to the hon. secretary, Mr. 
Seymour Price-Williams, 5, Victoria-street, S.W., as early as they 
conveniently can. 

INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION —-The six- 
teenth Annual Convention of the Incorporated Municipal Electrical 
Association will be held at Brighton from June 27th to30th next. The 
following is the preliminary programme, which is, however, subject to 
alteration except as to the date :—On Tuesday, June 27th, the Con- 
vention will be opened at 10 a.m. by the Mayor of Brighton, 
at the Royal Pavilion. . The presidential address by Mr. |J. 
Christie, engineer and manager of the Brighton Electrical Depart 
ment, will then be delivered, after which papers will be read and 
discussed. In the afternoon visits will be paid to neighbouring 
works, and in the evening there will be a reception and conver- 
sazione at the Royal Pavilion, by invitation of the Mayor and 
Mayoress. On the Wednesday, members will leave Brighton by 
special train at 8.30 a.m. for Portsmouth, where there will bea 
meeting in the Lecture Hall, Municipal College, and an address of 
welcome will be delivered by the Mayor of Portsmouth, after 
which papers will be read and discussed. In the afternoon there 
will be visits to works and H.M. Dockyard. Members will return 
to Brighton by special train at 8.45 p.m. On the Thursday, there 
will be a meeting at the Banqueting Room, Royal Pavilion, when 
papers will be read and discussed. Further works will be visited 
in the afternoon, and in the evening the annual dinner will be held 
at the Dome. On the Friday, the annual general meeting, for the 
election of officers and Council, will be held in the Royal Pavilion, 
and in the afternoon there will be a motor car run to Arundel. 


INSTITUTE OF MARINE ENGINEERS,—At the Institute of Marine 
Engineers on Monday, February 20th, a lecture was given by Mr. 
G. A. H. Binz, on ‘‘ Electrical D,stance Thermometers,” In the 
course of his lecture Mr. Binz said that a demand having arisen 
for a temperature indicator which could transmit its information 
over a distance so as to render possible a centralisation of all 
important temperature readings at one point, it had been filled 
by the electrical thermometer, by means of which readings could 
be taken at any desired distance from the source of heat. Small 
switchboards could be erected at some central point, and any 
desired number of thermometers could be connected to them, and 
their temperature observed alternately on the same indicator. 
It had, he said, long been common knowledge that the resistance 
which different metals offered to the passage through them of an 
electrical current varied with the temperature of the metal body 
in question, and this fact had been utilised to determine inversely 
the temperature of such bodies by measuring their electric resist- 
ance. Until quite recently, however, platinum was almost 
exclusively employed for this purpose, and its great cost was 
naturally a serious obstacle to a wide application of this system of 
temperature measurement. During the last two years other non- 
precious metals and alloys had been employed with success for 
temperatures up to 900 deg. Fah., the resistance elements being 
composed of coils of very pure nickel wire. The wire resistance 
usually took the form of a closely wound coil, enclosed in a tube of 
suitable length and provided with a couple of terminals. It was 
connected to the temperature indicator by means of ordinary 
copper wire. To measure the resistance of the elements sensitive 
to temperature the principle of the Wheatstone bridge was 
resorted to. A two-volt accumulator provided all the current 
required*to work the whole system. In order that a number of 
thermometer elements might be read on one indicator alternately, 
the galvanometer was mounted on a small marble pane] carrying 
also a series of plug switches. These served to connect the 
galvanometer with any desired thermometer element and at the 





same time to place it in circuit with the accumulator, 
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POCKET-BOOKS, DIARIES, AND YEAR-BOOKS 
FOR 1911. 


WE are once again in possession of an indiscriminate and 
almost endless variety of annual publications. For the year 
1911 there isan even greater number of these publications 
than in past years, and the chief difficulty now is not to find 
information on any particular subject, but to choose the 
yolume which is most likely to be correct. Indeed, there is 
every need fora guide to these annuals, and while here we 
can only refer briefly to the contents of the more important 
of the volumes which have reached us, we would emphasise 
the necessity for some smal]l volume containing a general 
index and cross references. So far as we are aware no such 
publication exists, but of its necessity none will doubt who, 
like ourselves, has occasion frequently to consult the pages 
of these compendiums of useful knowledge and information. 

The first volume which we take up requires no introduc- 
t'on to the general public. ‘‘ Hazell’s Annual’’ for 1911 is 
now in its twenty-sixth year of issue, and justly earns its 
sub-title of a record of the men and movements of the time. 
The present volume has been revised down to December 19th, 
1910, and contains all the features which have previously 
made for its popularity. In one sense the 1911 edition is 
different from its predecessors. For the volume for the first 
time in its history has to chronicle the passage of two Finance 
Acts, the results of two general elections, and the names of 
the members of two Houses of Commons. In its non- 
political parts the annual is equally full and uptodate. New 
subjects have been introduced, the older parts have been largely 
re-written, and a systematic rearrangement of the matter 
has been undertaken so as to facilitate the readiest reference. 
The volume is published by Hazell, Watson and Viney, 
Limited, 52, Long-acre, W.C., at the price of 3s. 6d. net. 

We have mentioned above that there is a lack of some 
annual volume giving a general idea of the contents of all 
publications of a yearly nature. But as regards the work of 
the scientific and other learned bodies, this want cannot be 
said to exist. In fact, it has been filled for the past 27 years 
by Charles Griffin and Co.’s annual publication, ‘* The 
Year-book of the Scientific and Learned Societies of Great 
Britain and Ireland.’’ This production is compiled from 
official sources, and forms an invaluable record each year of 
the work done in science, literature, and art by numerous 
societies and Government institutions, From the work 
undertaken by the National Physical Laboratory to the 
papers read before the Society of the Apocrypha, from the 
publications of the British Museum to the ‘’ Transactions ’’ 
of the Gypsy Lore Society, the book records and classifies 
the work done during the year by about twelve hundred 
bodies, societies, associations, and institutes. The habit 
possessed by some people of writing certain mysterious 
letters after their names is frequently annoying, but it is at 
times desirable to find out what the symbols mean. We 
believe that if the Year-book contained a list of these letters 
and contractions it would possess one feature of value which 
it at present lacks. The volume is to be purchased for 
7s. 6d. 

As a record of naval doings and matters during the year 
“The Navy League Annual,’’ edited by Alan H. Bur- 
goyne (London: John Murray ; price 2s. 6d net), fulfils a 
most important function. The issue for 1910-11 is the 
fourth annual volume to be published, and in chronicling 
the work of a year in which, as the editor says, the changes 
have been almost of hourly occurrence, the volume shows 
no diminution either in the interest of its contents or their 
trustworthiness over its forerunners. In Part I. we have a 
review of the developments made during the year in the 
navies of all the Powers. In Part IT. we find eleven special 
articles written by various contributors. Among these we 
notice @ more or less technical article by Mr. A. Wharton 
Metcalfeon ‘‘ The Defence Factor in Sea Power.’’ On page 140 
this author gives usa diagram in which ‘‘ sea power ’’ is shown 
resolved into its elements and its evolution clearly brought 
out. The elements of sea power, according to Mr. Metcalfe’s 
diagram, are geographical position, physical conformation, 
area of territory, number of population, character of people, 
and form of government. Certain modifying forces such as 
the activities of civilisation in the organisation of trade act 
on these elements with the result that ‘‘ phenomena ’’— 
commerce, shipping, railways, docks, naval bases, &c.— 
are produced. These phenomena resolve themselves collec- 
tively into national assets and sea power. The scheme is 
interesting, but not wholly free from debatable points. 
Part III. contains revised tables dealing with the world’s 
Dreadnoughts, large docks, large merchant ships, ordnance 
tables, tables of speeds, &c. There are numerous wash 
drawings by Mr. Oscar Parkes and several plans by the 
same artist. Altogether the volume should do much to 
increase popular interest in the Navy and to bring 
prominently before the public the objects of the Navy 
League. In passing, we may say that the name and doings 
of the League form a notable omission in the ‘‘ Year-book of 
Scientific and Learned Societies ’’ reviewed above. 

After the naval, the mercantile, and in Rhodes’s ‘‘ Directory 
of Passenger Steamers’’ for 1911, we have a handy guide to 
the passenger-carrying steamers of the world. The book 
opens with a series of illustrations depicting well-known 
steamships. This is succeeded by a list of fleets, wherein 
the names of the vessels belonging to all the lines and com- 
panies are given. The bulk of the work, however, is in the 
third part. Here will be found an alphabetical list of ship 
names. Under each name there are particulars as to the 

vessel’s owners, builders, engineers, dimensions, horse-power, 
speed, &c. No one interested in any way in passenger steam- 
ships should be without a copy of this work. It is published 
for the proprietors by George Philip and Son, Limited, 32, 
Fleet-street, E.C., and costs 2s. 6d. net. 

Annuals dealing with aeronautical matters are multiplying 
in number. Among others, the second yearly issue of 
“All the World’s Airships,’’ by Fred. T. Jane, has reached 
us, As a catalogue of the world’s airships built, building, 
or projected, it is perhaps less interesting than as a commen- 
tary on man’s persistent efforts to take the place of the birds. 
Many, we believe the majority, of the designs illustrated are 
the product of wasted inventive ability. The limits of 
design within which flight is possible, will, we believe, 
ultimately be found to be very narrow. Yet Mr. Jane’s 
collection shows us that machines have been invented which 
embody ideas as to design as far apart as the planets. 
Many, indeed, are hardly recognisable as flying machines at 
all; while in other cases we find old ideas, long since proved 
imp acticable, resuscitated and improved in nothing but 








minor and quite subsidiary details. The book itself, however, 
is excellent, and we hesitate to criticise its style and produc- 
tion. The editor’s work has been done very thoroughly, and 
he has apparently spared no pains towards securing accuracy 
and fulness. The book is divided into three parts. In the 
first and by far the largest part we have the aeroplanes and 
dirigibles of the world arranged according to the nationality 
of their owners. This section is, as it essentially should be, 
well illustrated with photographs and plans. Each type of 
machine is briefly described, and where possible its perform- 
ance noted. Part II. deals with the world’s aerial engines, 
and in Part III. we have an aerial ‘‘ Who’s Who”’ and a 
directory of manufacturers, dealers, and agents associated 
with the commercial side of aeronautics. The book is not 
without its humorous side. As an example, we may say that 
it records that in 1900 a certain reverend gentleman in the 
United States built a machine to designs alleged to appear 
in the Bible—Ezekiel i. and x. ‘‘In 1900,’’ says Mr. Jane, 
‘‘he floated a company for the machine, but it failed to rise.’’ 
Ezekiel II is, we learn, now being built. ‘‘ All the World’s 
Airships ‘’ in its second year of issue shows every sign of 
becoming for the aeronautical community what the same 
author’s work on ‘‘ Fighting Ships’’ is for the naval. It is 
* by Sampson Low, Marston and Co., Limited, at 
1s. net. 

The German equivalent of the above volume may be found 
in ‘‘Jahrbuch iiber die Fortschritte auf allen Gebieten der 
Luftschiffahrt’’ by Ansbert Vorreiter. This book is published 
by J. F. Lehmanns, of Munich, and costs 10 marks. Dealing 
first with dirigible balloons the work describes and illustrates 
all the principal “‘ lighter-than-air’’ airships of the different 
countries. This is succeeded by a similar account of the 
principal designs of aeroplanes. An excellent description of 
certain aeronautical motors is to be found in the third part. 
Gliders, kites, and balloons are next dealt with. Then comes 
descriptions of all the various balloon sheds which have been 
erccted in Germany and elsewhere. The generation of 
balloon gas and weapons for attacking airships have next a 
considerable amount of space devoted to their description. 
Thereafter we get some details of the various flying grounds 
on the Continent. The theoretical side of the subject is next 
taken up, and among other matters wind pressure and the 
stability of aeroplanes are discussed... A - bibliography of 
recent aeronautical works and a list of technical institutions 
where aeronautical subjects can be studied are then given. 
Next we get a number of abstracts of recent German patents 
dealing with airships. This section is succeeded by one in 
which all the principal events in the flying world for the 
year are chronicled. The book concludes with a directory of 
firms on the Continent and elsewhere dealing in aeronautical 
wares. We may say that, unlike Mr. Jane’s volume, this book 
in most parts is written in a colloquial style, and there is an 
absence of those tabulated statements which, although 
facilitating reference, may to some render the English book 
a trifle less readable than the German. 

‘‘The Business Prospects Year Book’’ is an attempt to 
forecast what will happen during the current year in such 
affairs as the coal, iron, copper, tin, oil, money, wheat, 
cotton, rubber, &c., markets. For each forecast made a 
reasoned account is given for belief in the conclusions arrived 
at. The volume costs 5s, net, is published by the Business 
Statistics Publishing Company, Limited, 12, James-street, 
Cardiff, and should be of great assistance to many 
business men. ‘‘ The South Wales Coal Annual ’’ is edited 
by the same gentlemen, and is published from the same 
office as the preceeding volume. This publication is now in 
its eighth year, and aims at giving a complete record of 
prices, freights, and exports over the past year. Coalowners 
and colliery managers, exporters, and shipowners should find 
this work almost invaluable as a source of reference. It is 
published at 7s. 6d. net. 

“*Sell’s Directory of Registered Telegraphic Addresses ’’ for 
1911 maintains its well founded reputation as an essential 
adjunct to commercial literature. It is, we believe, the only 
list published of registered abbreviated telegraphic addresses, 
and as the inland addresses are now supplied by the authority 
of the Postmaster-General we have a fairly good guarantee 
of accuracy. The volume has steadily increased in size and 
importance since it was first issued twenty-six years ago as 
a small annual of a few hundred pages. The present issue 
contains over 2300 pages, and its scope and utility have 
similarly progressed. One of the most important features of 
this directory is the ease with which references may be made 
init. The volume is published by Business Dictionaries, 
Limited, 166, Fleet-street, E.C., and costs 25s. 

Among other annual works of a general nature which we 
have received are the following :—‘* Willing’s Press Guide,’’ 
published by James Willing, jun., Limited, 125, Strand, 
W.C., price 1s.; ‘‘ Ainsley’s Nautical Almanac,’’ published 
by T. L. Ainsley, Mill Dam, South Shields, price 1s.; ‘‘ The 
Public Schools Year-book,’’ published by the Year-book 
Press, 25, High-street, Bloomsbury, W.C , price 33. 6d. net.; 
‘‘The Green-book of London Society,’’ published by J. 
Whitaker and Sons, Limited, 12, Warwick-lane, E.C.; ‘‘ The 
Fleet Annual and Naval Year-book,’’ published by The Fleet, 
Limited, 411A, Harrow-road, London, price 1s.; ‘‘ The 
Writers’ and Artists’ Year-book,’’ published by A. and C. 
Black, Soho-square, London, W., price 1s. net; and ‘* The 
Guide to South Africa,’’ published by Sampson Low, 
Marston and Co., Limited, price 2s. 6d. net. 








EXPERIMENTS ON THE EFFICIENCY OF A 
LIVE STEAM FEED HEATER.* 
By Prof. A. H. GIBSON, D.Sc. 


I HAVE obtained some further experimental data which are of 
interest as bearing directly on the reason for the increased effici- 
ency obtained with the heater in operation. 

To test whether any appreciable difference in the rate of heat 
transmission through the walls of an open vessel was to be noticed 
when the vessel was respectively heating and evaporating water, 
such a vessel—of approximately hemispherical section, and about 
8in. in diameter—was heated, as described in the body of the 
paper by a ring of gas jets giving a constant flame. The vessel 
was suspended from one arm of a delicate balance, and the rate 
of diminution in weight and increase in temperature of the con- 
tained water was measured both before and after ebullition had 
commenced. The temperature of the vessel itself, whose weight 
and water equivalent—59.1 grammes—were known, was obtained, 
for any given water temperature, by interpolation from the curve 
of thermo-couple readings previously referred to. From these 





* Appendix to paper on “Experiments on the Efficiency of a Live 
Steam Feed Heater,” Institution of Engineers and Shipbuilders in Scotland, 








results the heat given to the water and that absorbed in heating ud 
the vessel itself were calculated. 
The main results of the experiments are as follows :— 
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These results are incomplete inasmuch as no account is’t4Xen of 
heat loss by radiation from the vessel, this being impossible of 
calculation with any high degree of accuracy. Still, as this loss 
will increase with the temperature, its effect will be to increase 
the magnitude of the heat transmitted per minute in a degree 
which increases with the increasing temperatures. An approxi- 
mation to its effect may be obtained by assuming the effective 
radiating surface to be that of the top of the vessei, of area .35 
square feet, and by assuming a radiation loss of 4 B.Th.U.’s per 
square foot per degree difference between water and air—in th‘s 
case at 65 deg. Fah. On these assumptions the radiation loss per 
minute in the respective periods is 1.70, 2.57, 3.17, and 3.42 
B.Th.U.’s, and the total heat transmitted becomes respectively 
50.9, 48.67, 49.17, and 51 22 B.Th.U.’s per minute. 

It would appear reasonable to suppose that the heat trans 
mitted from the hot gases to the plate will depend on the tem- 
perature of the hot side of the plate, and only on this, since the 
temperature of the gas is presumably constant. These figures do 
to a certain extent, bear out this contention, the mean tempera 
ture of the hot side of the plate, assuming this to be the same as 
that of the water side, as must be the case within a very few 
degrees, being respectively 202 deg., 216 deg., 216-5 deg, and 
212.5 deg. Fah. The figures obtained experimentally, neglectiag 
radiation, namely, 49.2, 46.1, 46.0, and 47.8 B.Th.U.’s per minute, 
are even in better accord with this supposition. Both sets of 
figures do, however, indicate a distinct gain in the rate of heat 
transmission during ebullition, over that during the period of 
heating from 160 deg. to,212 deg. Fah., the average gain in these 
experiments being 3.9 and 4.9 per cent., according as radiation is 
not, or is, allowed for. The question as to how far results so 
obtained may legitimately be extended to the case of a large 
boiler is, however, difficult to answer. In the case of a small 
vessel a very large proportion of the whole heating surface is 
exposed to the heating flame and absorbs a large proportion of 
its heat by radiation, while in addition, during ebullition prac- 
tically the whole of the water joins in this ebullition. In the 
boiler, on the other hand, probably only a comparatively small 
part of the heating surface is active in producing actual ebulli- 
tion, and the differences of temperature at remote points in the 
contained water are certainly much greater, even in the most 
favourable circumstances, than in the small vessel. 

A further point of difference lies in the fact that in a small open 
vessel hested by a gas jet or jets the gases, cooled by their first 
impact on the bottom of the vessel, form a cool layer extending 
over the sides of the vessel and prevent the surplus gases, at a 
considerable higher temperature, from coming into contact with 
the sides, to a much greater extent than is the case when these 
are flowing, with turbulent motion, through the flues or tubes of a 
boiler. Opposed to this there is the fact that the greater portion 
of the heating surface of the small vessel is exposed to a violent 
bombardment of gases at an exceedingly high temperature, 
and that owing to the conditions the greater proportion of the 
gases escape at a much higher temperature than is allowed in the 
boiler. The effect of these varying factors is impossible to fore- 
tell, and with a view to determining how far, in practice, a 
difference in temperature of the hot side of the plate affects the 
transmission of heat from hot gases to the plate and hence to the 
water for a given furnace temperature and with other conditions 
unchanged, the author has made a comparison of a series of tria’s 
carried out on a boiler of similar type to that used during these 
tests. The boiler forms part of the equipment of the engineering 
department at the Manchester University, and during the past ten 
years many trials have been carefully made on it and the data 
recorded. By the courtesy of Mr. F. Pickford, of the Manchester 
University, to whom I would express my indebtedness, the results 
of a series of ten trials, chosen at random, at the mean pressure of 
73.4 1b. per square inch absolute, and of the same number of trials 
at 207.61b. per square inch absolute have been made available, 
and the essential results are given in the accompanying table. 
Throughout the whole set of. trials the conditions were sensibly 
constant, the same fireman was in charge, and the same grade of 
coal—Nixon’s Navigation mixture with a calorific value of 14,700 
B.Th.U.’s per lb,—was used. The only important differences 
were that the mean temperature in the boiler in the one set of 
trials was 306 deg. Fah., and in the other was 384.7 deg. Fah., a 
difference of 78.7 deg. Fah., and that the feed temperature in the 
low-pressure trials was 172.7 deg. Fah., and in the high-pressure 
trials was 213 deg. Fah. As the rate of transmission of heat was 
sensibly the same throughout, the mean difference in the 
temperature of the hot sides of the plates must also have been 
approximately 78 deg. Fah. As will be seen from the results, the 
effect of the cooler plate surfaces was to increase the mean 
efficiency of the boiler heating surfaces by 10 per cent., and as the 
mean temperature of the feed inlet was 40 deg. Fah. higher in the 
high-pressure trials, this 10 per cent. would probably have been 
increased to some 12 per cent. had conditions in this respect also 
been identical. From this it would appear that in order that a 
live-steam feed-heater should cause an increased efficiency of, say, 
8 per cent., it must cause a reduction in the mean temperature of 
the plate surfaces of, approximately, 50 deg. Fah. or 6u deg. Fah., 
a somewhat higher estimate than was made in the body of the 

per. That such a reduction may accompany violent ebullition, 
particularly if the surfaces be encrusted, is. sufficiently apparent 
from the results of the thermo-couple readings previously given 
for the clean cast-iron vessel, and pending direct measurements of 
the temperatures of the plate surfaces of a boiler under the 
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different conditions of working, this may be accepted as a provi- 
sional explanation of the increased efficiency. 

The Manchester trials are also valuable as indicating what has 
hitherto to some extent escaped notice, namely, the essentially 
higher efficiency of a low-pressure, as opposed to a high-pressure 
boiler, and also as indicating the comparatively small alteration in 
the efficiency of such a boiler accompanying moderate changes in 
the rate of evaporation. 


Trials on a Locomotive Boiler at Manchester University. 





Equivalent evaporation 























Boiler 
< " from and at 
Nba per’ ™ “onl 212 deg. Fah. per Ib. of cool. 
sq. In. Ib. aia : 
absolute. From boiler Boiler and 
| surface alone. economiser. 
eee 64.0 85.6 11.65 12,42 
Low pressure, 64.2 78.2 10.40 11.27 
aR Ss 71.6 | 83.7 10.97 11.84 
oe temperature of 71.6 | 85.5 11.05 11.92 
a 73.1 | 82.7 10.63 11.50 
| 
“53 | B47 - 25s 
Inlet to economiser = s ap Se "74 
76.3 deg. Fah. “dg <r — ne 
oe 78.9 86.0 11.33 12,25 
Outlet from econom'ser| 78.9 86.0 10.63 11.50 
172.7 deg. Fah. } 80.2 75.4 10.73 11.60 
Means 73.4 78.5 10.993 11.863 
. 204 79.0 9.88 10,92 
High pressure. 203 81.9 9.11 10.15 
: 260 =| «67.7 9.86 10.90 
— temperature of 210 8715 946 10.5 
207 81.0 10.76 11.8 
Inlet to economiser = a 81.5 9.76 “ps 
78.2 deg. Fah. “ #3.0 10.83 11.9 
Tt . 20 | 77.2 10.94 12.0 
Outlet from economiser 211 | 78.0 9.66 10.7 
= 213.0 deg. Fah. 211 =| ~«#70.7 9.75 10.8 
Means 207 .6 77.7 10,008 11.047 
Increase in efficiency of boiler and economiser at lower pressure = 7.3 
per cent. 


Increase in etticiency of boiler alone at lower pressure = 9.9 per cent. 
Mean temperature of boiler in low pressure trials = 306.0 deg. Fah. 
Mean temperature of boiler in high pressure trials = 384.7 deg. Fah. 








EXAMINATION OF ENGINEERS. 


Tue following memorandum on the examination for 
First and Second Marine Engineers’ Certificates has 
been issued by the Board of Trade :— 


On and after January Ist, 1915, the qualifications as regards sea 
service required from candidates for certificates of competency as 
engineer in the mercantile marine will be as follows :— 

(1) A candidate for a second-class engineer’s certificate will be 
required, in addition to the apprenticeship described in para- 
graph 23 (a) of the Regulations relating to the Examination of 
Engineers, or the alternative sea service specified in Circular 1469, 
to have served eighteen months at sea as engineer on regular 
watch on the main engines or boilers of a foreign-going steamer of 
not less than 66 nominal horse-power ; or twenty-seven months in 
a home trade steamer of not less than 66 nominal horse-power. 

(2) A candidate for a first-class engineer’s certificate, in addition 
to the qualifications required from a candidate for a second-class 
engineer's certificate, must 

(a) have served at sea for eighteen months, with a second-class 
certificate of competency or service on regular watch on the main 
engines or boilers of a foreign-going steamship of not less than 99 
nominal horse-power, as senior engineer in charge of the whole 
watch ; or, 

(4) have served at sea for twenty-seven months with a second- 
class certificate of competency or service as first engineer of a 
home trade steamer of not less than 99 nominal horse-power ; or 
three years with a second-class certificate of competency or service 
as second engineer of a home trade steamer of not less than 99 
nominal] horse-power ; or 

(c) have served three years nine months with a second-class certifi- 
cate of competency or service as third engineer of a home trade 
steamer of not Jess than 99 nominal horse-power, if during the 
entire period he has been the senior engineer in charge of the 
whole of a watch on the main engines and boilers ; or 

(d) possess, or be entitled to, a first-class certificate of service. 

The service described in paragraphs 38, 39, 40 and 41 of the 
Regulations. may, as heretofore, be accepted as qualifying for 
examination in accordance with the conditions specified in those 
paragraphs. 

A candidate for either a second-class or a first-class certificate 
who, within two years from the date of application to be examined, 
has attended an approved course comprising general mathematical 
and scientific instruction at a technical school recognised by the 
Board of Trade as suitable for the training of marine engineers, 
will be allowed to count time so spent as equivalent to sea service 
in the ratio of three months at the technical school to two months 
at sea. Time so spent cannot be accepted as equivalent to more 
than one-sixth of the total sea service required for either certificate, 
but a candidate who has been allowed to count such time on 
examination for a second-class certificate will not be debarred 
from courting similar subsequent time on examination for a first- 
class certificate. 

Time spent in an approved marine technical school subsequent 
to obtaining a first-class certificate and within two years from the 
date of application to be examined, may also be accepted as 
forming part of the qualifying service required under paragraph 28 
of the Regulations, in the case of candidates for extra first-class 
engineer's certificates, but if such time is substituted for sea 
service, it will only count as equivalent thereto in the ratio of three 
months at the school to two months at sea. 

In every case in which an allowance is made for time spent at a 
marine technical school, the candidate will be required to produce 
the principal’s certificate for continuous and regular attendance at 
all the approved classes and for satisfactory progress. 











FORTHCOMING ENGAGEMENTS. 


TO-DAY. 

Roya INstITUTION.— Albemarle-street, Piccadilly, W., at 5 p.m. 
General meeting. At 9 pm. Discourse, ‘The Scent of Butter- 
flies,” by Dr. F. A. Dixey, F.R S. 

INSTITUTION OF CrvIL_ENGINEERS.—Students’ meeting at 8 p.m. 
Paper to be read and discussed, ‘‘ Lagos Harbour Survey, 1909- 
1910,” by Mr. H. Ellis Hill, jun., Student. 

LIVERPOOL ENGINEERING SocreTy.—In the Arts Theatre of the 
Liverpool University, at 8 p.m. A lecture will be delivered by 


Professor E, W. Marchant on ‘‘ The Future of Electricity.” 





THE GEOLOGISTS’ ASSOCIATION OF LoNDON.—Meeting at Uni- 
versity College, Gower-street, W.C., when the following paper will 
be read, ‘‘The Geology of the District near St. Davids, South 
Wales,” by Mr. J F.N. Green. 8p.m. The Council will meet at 
7.15 p.m., and the Illustration and Photographic Committee at 
6.30 p.m. 

SATURDAY, MARCH 4rn. 

JuNIOR INSTITUTION OF ENGINEERS.—At 3 p.m. Students’ visit 
to the London County Council’s Greenwich Generating Station. 

Roya Institution. —Albemarle-street, Piccadilly, W. Lecture 
I. on “ Radiant Energy and Matter,” by Professor Sir J. J. Thom- 
son, F.R.S. 

MONDAY, MARCH 6TH, 

Roya Socrery oF ARTs.—John-street, Adelphi, W.C. Cantor 
Lecture, No. I, ‘“‘Applications of Electric Heating,” by Professor 
J. A. Fleming, F.R.S. 8 p.m. 

Socrety oF ENGINEERS.— At the Institution of 
Engineers, Victoria Embankment, W.C., at 7.30 p.m. 
will be read on ‘‘ Petrol Air-gas,” by E. Scott-Snell. 

TUESDAY, MARCH 7TH, 

Roya Institvut1oN.—Albemarle-street, Piccadilly, W., at 3 p.m. 
Lecture II. on “Crystalline Structure: Mineral, Chemical, and 
Liquid,” by Mr. A. E. H. Tutton, F.R.S. 

MANCHESTER LOCAL SECTION OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS.—Students’ meeting at the Municipal School of Tech- 
nology, Manchester. Paper by W. Roylands Cooper on ‘The 
Development of the Diesel Oil Engine.” 7.30 p.m. 

INSTITUTION OF CIVIL ENGINEERS.—Great George-street, West- 
minster, S.W., at 8p.m. Ordinary meeting. Paper to be further 
discussed, ‘‘Modern Railway Signalling: Some Developments 
upon the Great Western Railway,” by Mr. A. T. Blackall. Ballot 
for new members 


Electrical 
A paper 





WEDNESDAY, MARCH 8rtu. 

INSTITUTION OF CIVIL ENGINEERS.—Students'’ visit to the District 
Railway Widening Works, Turnham Green. 

ASSOCIATION OF ENGINEEKS-IN-CHARGE.—St. Bride’s Institute, 
Bride-lane, E.C., at 8 p.m. A paper will be read by Mr, W, A. 
Tookey on ‘‘Gas Producer Plant.” ; 

INCORPORATED INSTITUTION OF AUTOMOBILE ENGINEERS.—At 
8 p.m. Annual general meeting, followed by a paper on “ Air- 
craft and the Problems relating thereto,” by Mr. Mervyn O'Gorman, 
M.I. Mech. E. 

Roya Society or Arts.—John-street, Adelphi, W.C. Thir” 
teenth ordinary meeting. ‘‘ Plague and its Dissemination,” by 
James Cantlie, M B., C.M., D.P.H. Sir Shirley Forster Murphy 
will preside. 8 p.m. 

LIVERPOOL ENGINEERING SocreTy.—Royal Institution, Colquitt- 
street, Liverpool, at 8 p.m. A paper will be read by Mr. J. K. 
Catterson-Smith on ‘‘The Manufacture of Turbo-electric Generators 
and some of their Applications to Marine Work.” A council meet- 
ing will be held at 7.30 p.m. 

INSTITUTION OF ELECTRICAL ENGINEERS: BIRMINGHAM LOCAL 
SecTioN.—Ordinary general meeting, in the English Theatre, The 
University, Edmund-street. A paper, ‘‘The Non-salient Pole 
Turbo-alternator, and its Characteristics,” by S. P. Smith, Asso- 
ciate Member, will be read. 7.30 p.m. 


THURSDAY, MARCH 9ru. 
THE INSTITUTION OF ELECTRICAL ENGINEERS.—Victoria Embank- 


ment. Ordinary general meeting. ‘‘The Laying and Mainten- 
ance of Transmission Cables,” by C. Vernier, Associate Member, at 
8 p.m. 


FRIDAY, MARCH 10rH. 

Roya. InstituTioN.—Albemarle-street, Piccadilly, W., at 9 p.m. 
Discourse, ‘‘ Recent Advances in Turbines,” by the Hon. C. A. 
Parsons, F.R.S. 

SouTH-WESTERN POLYTECHNIC INSTITUTE, CHELSEA.—Sir Alfred 
Keogh, Rector of the Imperial College of Science and Technology, 
presents prizes and certificates to students of evening clusses and 
day college, at 8 p.m. Laboratories and workshops open to public 
inspection at 9.15 p.m. 

PHysicaL Society or LonDON.—Imperial College of Science, 
Papers will be read as follows: ‘‘ Demonstration of the Working 
of the Gyro Compass,” by Mr. G. K. B. Elphinstone ; ‘‘ Notes on 
an Electrical Trevelyan Rocker,” by Dr. W. H. Eccles; and ‘‘ Notes 
on the Tilted Gold Leaf Electroscope,” by Dr. G. W. C. Kaye. 
8 p-m. 


SATURDAY, MARCH lira. 

JUNIOR INSTITUTION OF ENGINEERS.— Visit to Messrs. Whitbread 
and Co.’s Brewery, Chiswell-street, Finsbury, E.C. 3 p.m. 

Roya INstTITUTION.—Albemarle-street, Piccadilly, W. Lecture 
II. on ‘‘Radiant Energy and Matter,” by Professor J. J. Thom- 
son, F.R.S. 

MONDAY, MARCH 13ru. 

THE INSTITUTION OF MECHANICAL ENGINEERS: GRADUATES’ 
ASsSOCIATION.—A paper entitled ‘‘The Balancing of Engines ” will 
be read by Mr. A. J. Bremer, Graduate, of London. Professor 
W. E. Dalby, Member, in the chair. 8 p.m. 


TUESDAY, MARCH 14x. 

THE RatLway CLUB.—92, Victoria-street, S.W. A paper will 
be read by H. L. Hopwood entitled ‘‘ Early Standard Locomotive 
Types.” 

THE ROYAL SANITARY INSTITUTE.—A sessional meeting of the 
Institute will be held at 90, Buckingham Palace-road, when a paper 
will be read on ‘‘ Rescue Work in Mines,” with a Demonstration of 
—- in use, to be opened by Mr. Leonard Hill, F.R.S. 

p-m. 


SATURDAY, MARCH 25tu. 


THE ASSOCIATION OF ENGINEERS-IN-CHARGE.—Annual Dinner, 
King’s Hall, Holborn Restaurant. 


WEDNESDAY, APRIL 5ru. 

INSTITUTION OF NAVAL ARCHITECTS.—Owing to the death of the 
late Earl Cawdor, President of the Institution, the Council have 
decided that the annual dinner, which was to have been held on 
this date, will not take place. 


THURSDAY, APRIL 6ru. 

RonTGEN Soctety.—At King’s College. Ordinary general 
meeting. Papers: ‘‘Secondary Rays,” by Professor Barkla; ‘‘An 
- mprovement in High-tension Discharge Apparatus,” by Professor 

Wilson. 
THURSDAY, MAY 4ru. 

RONTGEN Society. — 66, Victoria-street, Westminster, S.W. 
Ordinary general meeting. 4 oh “The Use of Radium in 
Malignant Growths,” by C. W. Mansell Moullin; ‘‘ Rapid Radio- 
graphy,” by Ed. S. Worrall. 


FRIDAY, MAY 12x. 


INSTITUTE OF METALS.—Second May Lecture, ‘‘The Hard and 
Soft States in Metals,” by Dr. G. T. Beilby, F.R.S. 


THURSDAY, JUNE Isr. 

RoNTGEN Society. —66, Victoria-street, Westminster, S.W. 
Ordinary general meeting. Papers: ‘‘On a Possible Therapeutic 
Use of Strongly Tonised Air,” by C. E. 8. Phillips ; ‘* Photographic 
Action of the Positive Brush Discharge,” by Charles W. Raffety. 





THE IRON, COAL, AND GENERAL TRADE 
OF BIRMINGHAM, WOLVERHAMPTON, ayp 
OTHER DISTRICTS. 


(From our own Correspondent.) 


The Structural Steel Trade Well Maintained. 


STEEL occupies a better position than either pig iron op 
manufactured iron. The works are well engaged, and further 
orders are being received in a manner which is encouraging to the 
steel firms, and which is also pleasingly indicative of Vitality in 
several departments of the engineering trades. Quotations’ arg 
well sustained. Makers ask :—Angles, £6 12s 6d. to £6 15. . 
girder plates, £7 2s. 6d. to £7 5s.; ship plates, £7 to £7 10s.; and 
joists, £6 10s. The railway carriage and wagon compinies are 
good customers for steel, and so are general structural engineers 
including bridge and roofing firms. Railway material generally is 
in improved request. Gas and oil engine builders are also placing 
some good steel orders, 


Large Demand for Semi-finished Steel. 

For raw and semi-finished steel there is a brisk demand 
the Midlands sharing with South Wales and with the North 
of England in the activity which this department is just now 
manifesting, chiefly to fillthe requirements of the tin-plate trade, 
Bessemer sheet bars are quoted £5 and Siemens £5 2s. 6d. Most 
of the Midland plant of this description is well occupied and 
full time is being made, 


Manufactured Iron. 


The best marked bar firms are well engaged, and most 
of them have enough work in hand to last until the end of the 
quarter. The basis price for marked bars is maintained at £8, 


whilst the Earl of Dudley’s brand is £8 12s. 6d., and the second 
grade of the “‘list’’ houses is quoted £7. With reference to 
unmarked bars, the quietude recently noticeable continues, and 
without much prospect of alteration. The usual quotation js 
£6 5s, to £6 7s. 6d., but somewhat lessis accepted, The ‘ B.B.H.” 
brand of best marked bar iron, which has a great and well. 
deserved reputation, has been acquired by Robert Heath and 
Sons, of the Biddulph Valley Coal and Ironworks. This brand 
was originally owned by Messrs. Barrows, and afterwards by 
Messrs. Bunch, of Walsall. The black sheet iron trade is quiet. 
Singles are quoted £7 2s. 6d. to £7 5s.; doubles, £7 7s. 6d. to 
£7 10s., and trebles, £7 17s. 6d. The export demand for galvan- 
ised corrugated sheets is not as good as a few months back when 
buying was very brisk. The chief foreign and colonial purchasers 
appear to have satisfied their requirements for the present. 
Makers quote galvanised corrugated sheets, f.o.b. Liverpool, 
£10 12s. td. to £10 15s. There is an improved inquiry for rivet 
iron, which is quoted £6 15s. to £7. There is a moderate cal! for 
hoop iron at £6 15s., for gasstrip at £6 15s, to £6 17s, 6d., and for 
slit nail rods at £7 5s. 


Pig Iron Quiet. 

The quietude in pig iron as regards new business con- 
tinues, but there is still a fair amount of work in hand, and the 
blast furnaces, as a rule, are making considerable outputs, 
Staffordshire forge pig iron is quoted 49s. to 49s. 6d., part-mine 
5is. to 52s., best all-mine forge 85s., foundry 90s., and cold blast 
115s. Stocks of Midland descriptions, as well as of Staffordshire 
sorts, which for some time past have been low, are at last 
beginning to accumulate. Northampton sorts are quoted 50s. to 
51s., and Derbyshire 52s. 6d. to 53s. 6d. A slight improvement 
has been experienced in the North Staffordshire crude iron trade, 
forge being quoted 51s. to 52s, and best 58s. to 59s. Although 
quotations have not much altered, selling prices in the pig iron 
trade generally, of this part of the kingdom, have recently been 
from 6d. to 1s. below what they were when the year opened. 
With the beginning of March, however, the announcement as to 
the improved February shipments from Middlesbrough have had a 
good effect in the Midlands, and there are signs this week of 
recovery. 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 
MANCHESTER, Thursday. 


A Slow February. 

TRADING during the past week has been very featureless 
in character, and the market to some extent may be described as 
inert. The attendance on the Iron Exchange on Tuesday could 
only be described as poor. So far as the past month was concerned 
the improvement in trade was not so pronounced as was predicted 
at the beginning of the year. Generally, prices of pig iron showed 
little fluctuation, but the tendency was of a downward character. 
In English brands, Middlesbrough was about 10d. to 1s. and 
Lincolnshire about 6d. lower as compared with the beginning of the 
month, but otherwise there was little change. Scotch has also 
suffered a reduction, Glengarnock being 6d. to 1s., Eglinton 6d., 
and Gartsherrie about 3d. per ton lower. In hematite, both Kast 
and West Coast cantaholansa thete quotation, 


Finished Iron and Steel. 

Finished iron has shown little change during the past 
month, but in steel, notwithstanding the competition of the 
foreign article, English billets appreciated about 2s. 6d. per ton. 
Otherwise prices ruled fairly steady. The close was quiet. 


Copper, Lead, and Tin. 

In manufactured copper, tough ingot and best selected 
registered a decline of 10s. per ton, but sheets, &c., showed little 
or no quotable change. Sheet lead shows a reduction of 5s. per 
ton on the month, There have been great fluctuations in tin ingots, 
which opened at £200 per ton. They dropped to £188 10s. about 
the middle of the month, but eventually closed at £191 per ton. 


Quotations. 

Pigiron: Lincolnshire No. 3 foundry, 54s.; Staffordshire, 
54s. to 54s, 6d.; Northamptonshire, 56s. 4d.; Derbyshire, 55s.; 
Middlesbrough, open brands, prompt, 57s. 6d.; April-June, 57s. 10d. 
Scotch : Gartsherrie, 62s. 3d.; Glengarnock, 60s. to 60s. 6d. (official, 
61s.) ; Eglinton, 60s. delivered Manchester. West Coast hematite, 
67s. to 68s.; East Coast ditto, 66s. to 67s. 6d. and 68s. 6d., 
both f.0.t. according todelivery. Delivered Heysham : Gartsherrie, 
60s. 3d.; Glengarnock, 58s. to 58s. 6d. (official, 59s.); Eglinton, 
58s. Delive Preston: Gartsherrie, 61s, 3d.; Glengarnock, 5%s. 
to 59s, 6d. (official, 60s.); Eglinton, 59s, Finished iron: Bars, 
£6 15s.; hoops, £7 7s. 6d.; sheets, £8 to £8 2s, 6d. Steel: 
Bars, £7; Lancashire hoops, £7 7s. 6d.; Staffordshire ditto, 
£7 7s. 6d.; sheets, £8 to £8 5s.; boiler plates, £7 17s. 6d.; 
plates for tank, girder, and bridge work, £7 to £7 5s. ; English billets, 
£5 2s. 6d. to £57s. 6d.; foreign billets, £4 12s, 6d. to £4 15s.; cold 
drawn steel, £9 10s. to £9 15s. Copper: Sheets, £70; tough 
ingot, £58 10s, to £59; best selected, £58 10s. to £59 per ton. 
Copper tubes, 8}d.; brass tubes, 6%d.; condenser, 7#d.; brazed 
brass tubes, 8}d.; rolled brass, 6}d.; brass wire, 64d.; brass 
turning rods, 64d.; yellow metal, 6d. to 64d. per lb. Sheet lead, 
£16 to £16 5s, per ton. Tin: English ingots, £191 per ton. 


The Laficashire Coal Trade. 

The foregoing remarks as to pig iron might well be 
applied to this market. Business in all departments has been 
slow, and even slack has shared in the depression. Prices, how- 
ever, rule generally fairly steady. Quotations :—Best Lancashire 
for domestic purposes, 15s, to 16s.; seconds, 13s, to 14s,; common, 
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10s. 10d. to 12s. ; best burgy, 10s. 5d. to 10s, 11d.; round furnace 
coal, lls. 5d. to lls. 11d.; best slack, 8s. 11d. to 9s, 5d.; medium, 
gs, 5d.; common, 6s. Sd. to 7s, 5d. at the pit. Screened coal for 
shipping and bunkering purposes, 9s, 9d. to 10s, 8d.; ditto 
unscreened, 9s. 3d. to 9s. 9d., delivered Manchester Ship Canal. 


New Engineering Works. 

The extension of the new Park Works, at Newton Heath, 
pelonging to Mather and Platt, Limited, is rapidly approaching 
completion, and it. is announced that during the current year 
further additions will be put in hand. The new shops are all on 
the ground floor, and the machinery is operated throughout by 
electric power. The new works are situated on a plot of land 
measuring about 50 acres, which this firm secured about ten years 
ago, and in view of the cramped condition of the old works in 
Salford, it is probable that the whole of this firm’s business will be 
removed within a measurable period of time to the new premises 
A feature of the latter is the attention which has been paid to the 
provision of comfortable surroundings for the workpeople. 


Cotton Trade in February. 

The month of February was nothing like January for 
trade in the cotton industry. Although manufacturers are, on 
the whole, fairly busy, the spinning trade is not in such a happy 

sition. The price of the raw cotton has fallen from about 8d. to 
71d, per pound, and this probably has a detrimental effect on 
trade generally. 


Cheshire Salt Trade. 

The returns compiled by the Salt Union show that the 
total export of Cheshire salt in January was 28,917 tons, compared 
with 22,366 tons last year. Although the exports compare favour- 
ably with those of last year, they do not come up to the previous 
seven years, When the new vacuum plant at Weston Point is in 
working order, a considerable improvement may be expected, as 
the cost of both production and transport will be materially 
reduced. 


Engineering Trade in February. 

February witnessed a further slight improvement in the 
engineering trades of this district. The textile machinery branch 
is showing signs of revival, and the machine tool makers are 
better off for orders. The weakest section of the local engi- 
neers at present is that devoted to the production of steam boilers, 


Proposed Improvement of Rhyl. 

At a public meeting held at Rhyl a scheme to cost about 
£90,000 was placed before the ratepayers for the improvement of 
the sea front. The scheme includes the remodelling of the sea 
front, the construction of a marine lake, the purchase of Rhyl pier, 
with the object of converting it into an over-sea promenade, and 
the construction of a new jetty into deep water to provide a 
landing place for steamers. A resolution urging the Council to 
adopt the scheme was carried. 


Ironmoulders’ Wages. 

As a result of the conference held recently between 
representatives of the Ironfounders’ Society and representatives of 
local employers’ associations, the ironmoulders of the districts of 
Manchester, Blackburn, Burnley, Preston, Rochdale and Wigan, 
will receive an advance of 1s. per week in time rates on the first 
full pay in March next. This will bring the wages up to the level 
which prevailed previous to April, 1909, when they were reduced. 
The concession is conditional upon an agreement entered into that 
the wages shall remain unaltered for a period of three years. 


Association of Teachers in Technical Institutions. 


The fifth annual conference of this society will be held in 
Southport in the early part of Whit-week. 


BARROW-IN-FURNEsS, Thursday. 
Hematite. 

The position of the hematite pig iron trade is not quite so 
satisfactory as it was It was expected that there would be a very 
brisk demand for iron on all hands, but that brisk spell has not yet 
come about. The business offering is fairly large, but it does not 
necessitate any increase in the output of iron, and the present 
twenty-six furnaces in blast can easily cope with all con- 
sumers’ requirements. Some of those who have bought are not 
wanting deliveries of iron. The demand on the part of many steel 
makers has not yet jumped up, although a much larger request 
is expected, for material is bound to be wanted in connection with 
the building of ships. Prices show no change, and makers are quoting 
68s, 6d. per ton net f.o.b. for parcels of mixed numbers of Bessemer 
iron. For special classes of iron the demand is steady, but this, 
of course, is but a limited business. The current rate for this sort 
of iron is 71s, to 75s. per ton net. There has been nothing done 
this week in warrant iron. Sellers are quoting 66s. per ton net 
cash, The total of warrant iron held represents 37,107 tons. 


Iron Ore. 

Iron ore finds a ready sale on local, as well as Scotch 
account. Scotch smelters are still taking large deliveries of iron. 
There is marked activity at the Hodbarrow and Roanhead mines, 
especially for the best qualities, and at Lindal Moor and Park a 
good quantity of ore is being raised. Prices are about the same, 
with good average qualities quoted at 12s. 6d. to 16s, 6d., but the 
best Hodbarrow ores run up to 22s, per ton net at mines. The 
supplies of foreign ore have been short for some time. The 
cargoes arriving are not numerous, Spanish ores are quoted at 
lis, to 22s. per ton, delivered to West Coast furnaces. Irish ores 
are also being used in the district, but only to a limited extent. 


Steel. 


The general ition of the stee) trade is not at all satis- 
factory. The rail mills are kept going, but there is a lot of room 
for improvement in the demand on home as well as foreign and 
colonial account. Heavy sections are mostly inquired after, and 
these are quoted at £5 10s. to £5 12s. 6d. per ton. Light rails are 
not much sought after, and heavy tram sections represent a quiet 
trade. The current rate for these two classes of rails is £6 5s, and 
£8 10s, respectively. Some tin bars have been rolled at Barrow 
for home shipment. Nothing is doing in steel shipbuilding 
material, and local requirements continue to be fulfilled from 
Wales and Scotland mostly. 


Shipbuilding and Engineering. 


_, On the shipbuilding side of the Barrow yard there is great 
activity, and all jobs are being pushed forward, especially the 
big armoured cruiser for the British Government, the Princess 
Royal. Engineers are also busy on marine and gun work. Boiler- 
makers and ironfounders are fully employed. 


Fuel. 


The demand for fuel is steady but not over brisk. Good 
steam coal is quoted at 12s, @d. to 16s. 6d , and East Coast coke 
at 22s. per ton delivered. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
General Conditions. 


_ Litre change can be reported in the steel trades, which 
continue well employed, and in most branches satisfaction is ex- 





pressed with the amount of work on hand. Production is on about 
the same scale; good features being the sustained demand for 
castings from the shipbuilding districts, particularly the North- 
East Coast, and the activity in armaments, whilst shipping business 
in high-speed steel and special steels is very satisfactory. Having 
regard to the general improvement in the railway companies’ 
returns, there is every likelihood of a good demand for new rolling 
stock in the near future. As we pointed out some weeks ago, the 
improved position of the railway material industry is one of the 
best features of the local trade situation. 


The Coal Trade. 

Steam coal and cobbles for manufacturing purposes are 
in heavy demand, and, indeed, the strength of industrial require- 
ments forms by far the most satisfactory feature of the coal 
trade of this district. It is also expected that the shipping 
season proper will open favourably, but at the moment the tonnage 
going to the ports isa comparatively small one. Some spot lots 
are on offer here and there, but generally speaking prices are 
steadily maintained at 8s. 6d. to 8s. 9d. per ton for best South 
Yorkshire hards at pits, with 3d, less for Derbyshire sorts. 


Gas Coal. 

; There is a gradual diminution in the tonnage of gas coal 
going out of hand. Nevertheless, the pits are feeling no incon- 
venience, and the gasworks are taking quite normal supplies for 
the time of the year. 


Slacks. 

A less eager shipping demand is chiefly responsible for the 
slightly easier tone in the slack market. However, the inland 
demand continues strong, and collieries have still a good number 
of orders on hand for best hard slacks. In the cheaper sorts, 
however, the tone is not so buoyont, but quotations are quite 
unaltered. Pit prices:—Best washed smalls, 5s. 9d. to 6s. 9d.; 
best hard slacks, 5s, 9d. to 6s, 3d.; seconds, 4s. to 4s. 9d. 


Coke. 

The market for coke is well maintained at recent prices, 
but there is not so much difficulty in obtaining supplies of coking 
smalls. The demand for best qualities of coke is good, with 
supplies, if anything, on the short side. Quotations :—12s, 9d. to 
13s. 3d. for best washed, and 12s. to 12s, 6d. for unwashed sorts. 


House Coal. 

While still fairly firm, the house coal market is somewhat 
irregular in places, owing to the mildness of the weather. Orders 
are coming to hand at the pits at a slow rate, and stocks in some 
instances are increasing ; but it is thought that as merchants have 
been exhausting their available supplies at the depdts, a steady 
demand will be experienced for some time, and a return of cold 
weather would stimulate the market considerably. There area 
few numbers of spot lots on offer at special rates, and this is 
causing some irregularity in quotations. For the most part, how- 
ever, current prices are being held up to contract rates. 


Pig Iron. 

As reported last week, the pig iron trade is more or less 
neglected in this district, consumers holding off owing to a 
general belief that prices are not inclining towards a lower level. 
So far there has been little actual change in quotations, as makers 
are not anxious sellers, but it is believed that small concessions 
are being offered here and there. East Coast hematite, mixed 
numbers, is showing signs of weakness along with the rest of the 
market. Nominally prices remain as follows:—Current quota- 
tions: Lincolnshire, No. 3 foundry, 52s.; No. 4 forge, mottled 
and white, 51s.; basic, 53s. 6d ; Derbyshire, No. 3 foundry, 52s. 
to 52s. 6d.; ditto, forge, 48s. 6d. to 49s, 6d., all per ton net, 
delivered Sheffield or Rotherham. East Coast mixed numbers 
are at 71s. 6d. to 72s. net for prompt business. Bar iron, 
£6 15s. Basic billets, £5 5s. 


The Steel Trades. 

Whilst the heavy trades are finding an improved source 
of work in the demand from shipbuilders, railway wagon builders, 
and the railways, the armament departments are likewise well 
engaged, and show no falling off in activity, compared with a few 
months back. Full time working is pretty general in all branches. 
File makers report a steady inflow of orders, and they are making 
progress in competing with American files in South America, 
Australia, and South Africa. The leading houses are well 
supplied with orders for tool and automobile steel from both the 
export and the home markets, There is marked activity in the 
manufacture of spades, shovels, picks, &c., chiefly in connection 
with contracting work abroad. Garden tools are also in demand 
in anticipation of an improved season’s trade on the part of the 
retailers. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 


Cleveland Pig Iron. 

THE sanguine predictions so confidently made by almost 
everyone when the year opened are not being fulfilled so far as the 
Cleveland pig iron trade is concerned ; indeed, instead of improving 
prices are moving backwards, and most traders are now as much 
‘*in the dumps” as they were optimistic two months ago, for 
business has been going from bad to worse, and none of the favour- 
able influences seems to have any strengthening effect upon the 
prices. There are better reports from the United States, more 
satisfactory shipments, greater activity on the stock markets, and 
the expectation of another decrease in the Bank rate, which will 
bring it down to 3 per cent., yet the pig iron market is 
pessimistic in tone and consumers will not buy for forward 
delivery. Prices of Cleveland pig iron have dropped till warrants 
are at the date of writing only 1d. above the worst figure of last 
year, the buyers offering only 48s. 84d. cash per ton. Yet when 
the year opened there seemed to be good reason to believe that 
before this the top price of last year would have been exceeded. 
The main reason for the non-fulfilment of the prophecies has been 
the fact that the ironmasters have kept the output of Cleveland 
pig iron in excess of the requirements, and in the face of this over- 
production and the weakness of price that has developed, con- 
sumers will not buy pig iron for forward delivery, and being well 
covered, they do not need to purchase much for early delivery. 
No. 3 Cleveland G.M.B. pig iron has declined this week to 49s. 
per ton for prompt f.o.b delivery from makers, but second hands 
have sold at 48s. 10}d. and even 48s. 9d. No.1 has been steady 
at 52s. 6d., No. 4 foundry at 48s. 3d., No. 4 forge at 48s., and 
mottled and white at 47s.6d. The lower qualities are by no 
means plentiful, and realise relatively better prices than No. 3. 


Hematite Pig Iron. 

So far this year the East Coast hematite pig iron prices 
have been very well maintained, and there has been a strong and 
fairly active market ; in fact, no one expected any other than that 
quotations would continue to rise, especially as the steel trade was 
so active, and shipments of this description of pig iron were 
good, while the production was not in excess of requirements. 
But it is disappointing that there has been some yielding in prices, 
due in great part to the fact that some of the second hands who 
had stocks of iron held for them in the ironmasters’ yards which 
they had bought at lower figures than have lately ruled, were 
desirous of turning their pig iron into money, and to this end they 
offered it at rates lower than were being quoted by the makers, 





with the result that all prices have declined. This weeksome sales: 
of mixed numbers for early delivery have been made by second! 
hands at 64s, 6d. per ton, but the general quotation is 6s: per 
ton, at which figure they would deliver over the next two months- 
No one is now in a hurry to buy, and certainly not for forward 
delivery. 


Ironmaking Materials. 

There are heavy imports of foreign iron ore into this 
district—158,015 tons having been received at Middlesbrough in 
February, against 223,793 tons in January, but consumers are 
apparently well covered for some time to come, and they have 
heavy stocks already at their yards. This makes them indifferent 
about entering into any further contracts at present, especially as 
the Spanish mine owners, and necessarily the merchants here, keep 
quotations at too high tigures—223. 6d. per ton being asked for 
good Rubio, delivered in the Tees or Tyne, and that is more than 
buyers can afford to pay when only 653. can be obtained for mixed 
numbers hematite. But, nevertheless, the sellers stick to 22s. 6d. 
per ton, and the consequence is that there is no buying at present. 
Ore is coming in faster than some ironmasters can find accommoda- 
tion for it. The furnace coke trade is decidedly weaker, there 
being the same trouble there as in the Cleveland pig iron trade—over- 
production ; too much is being made, and there are heavy stocks at 
the collieries, which stocks manufacturers are keen to sell, because 
coke does not improve by keeping. The price of good Durham 
furnace coke has dropped to 15s. 6d. per ton delivered at, or equal 
to, Middlesbrough works. Less Durham coke is required for the 
Cumberland district, as some consumers there have been buying 
from Scotland, and coke has even been obtained from the Continent. 


Manufactured Iron and Steel. 


The reports concerning the manufactured iron and steel” 
industries are hardly so satisfactory as they have recently been. 
Producers are not badly off for orders, but they find some of those 
who have bought rather slow in forwarding the specifications, the 
consequence being that works are not so fully occupied as they 
might be. One of the leading establishments has had to cease 
working Saturdays. But with order books so well filled there is 
no yielding in respect to prices, all quotations being maintained : 
indeed, the rates for steel joists have gone up, and now vary from 
£6 7s. 6d. to £6 10s. per ton, less 24 per cent. f.0.t.—the heavier 
the quantity the smaller the price. Steel ship plates are at 
£6 15s., iron ship plates at £6 12s. 6d., steel ship angles at 
£6 7s. 6d.; iron ship plates at £7, packing iron and steel at 
£5 15s., steel bars at £6 5s., iron bars at £7, steel hoops at 
£6 12s, 6d,, steel strip at £6 10s., iron ship rivets at £7 7s. 6d., all 
less 24 per cent. f.o.t. Heavy steel rails are at £5 15s, net. f.o.b. 


Shipbuilding. 

Builders generally have their yards busily engaged, but 
probably the amount of profit resulting to them is not large because 
many orders would be taken when prices were low, and it is stated 
that the cost of labour and materials has increased more rapidly 
than the prices to be obtained for new vessels. Dr. G, B. Hunter, 
at the annual meeting of Messrs. Swan, Hunter and Wigham 
Richardson, shipbuilders, Wallsend-on-Tyne, said that the compe- 
tition in the shipbuilding industry was just as keen as ever, and it 
was difficult to keep the whole of the shipyards fully occupied, 
while some of their contracts had been taken at low prices, and 
might not come out as well as had been anticipated. Again, at 
the meeting of the shareholders in the Moor line, Mr. Runciman 
remarked that, if nothing came in the way to interrupt progress, 
there would be a steady paying trade for shipownersin 1911. That 
will be to the advantage of the shipbuilders also. 


Coal and Coke. 

There has been a lot of cheap coal on the market during 
the last fortnight, for the coal trade has been completely disorgan- 
ised by the gales, seeing that it has prevented the arrival of 
steamers, and the collieries have had to sell elsewhere at a sacri- 
fice the coal that should have been loaded in such steamers, or the 
pits had to lie idle. Vessels were lying weather-bound on the 
other side when they should have been taking their cargoes at the 
staiths and docks in this district. Steam coal is a little stiffer in 
price, best being quoted at 9s. 74d. per ton f.o.b., and small at 
4s, 3d. to 4s. 6d. Gas coals are in somewhat quieter request, and 
best qualities can be nought at 9s. 3d. per ton f.o.b. Bunker 
coals are in more active request, and 9s. 3d. has to be paid for 
best qualities f.o.b. Best foundry coke is at 16s. 6d. to 17s. f.o.b., 
furnace coke at 15s. 6d. delivered at Teesside furnaces, and gas 
coke at 14s. 6d. 








NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 


Activity in the Warrant Market. 

THE increasing interest in pig iron warrants already 
noted has continued, and the business done since last report is 
the largest experienced in this market for a long time. The 
revival in the American market has apparently been the signal 
for an expansion in iron speculation here, and the operations have 
been favoured by cheaper money on sundry other considerations 
that appeal to dealers in warrants. A heavy turnover in the past 
week had little effect on prices, which were remarkably steady ; 
but in the last day or two, under somewhat heavy realisations, 
the price touched a fresh downward figure. There is considerable 
buoyancy in the market, however, and some operators seem 
inclined to believe that values may go higher. The transactions 
in Cleveland warrants have been at 49s. to 48s. 9d. cash, 49s. 3d. 
to 49s. one month, and 49s. 9d. to 49s. 7d. three months. 
Business has also been done at 49s. 6d. for delivery two months 
hence. The continued increase in stocks at Middlesbrough has 
been used by the bears in favours of their views ; but there is more 
force in the market than has been usual, and if the outside 
interest is maintained the influence of the warrant market on the 
trade generally will be materially enhanced. 


The Scotch Pig Iron Trade. 

The stronger movement in warrants has not been without 
its effect on Scotch pig iron. For a week or two previous to the 
expansion in warrant business there had been an easier tendency 
in the quotations of Scotch iron. Merchants had been offering a 
number of brands 6d. per ton below makers’ quotations, no doubt 
having command of the iron for that purpose ; but makers declined 
to recognise these rates in their direct transactions. In some 
cases the price has been raised 6d. per ton by merchants within 
the last few days. An increased inquiry sprang up, and sellers 
have not been very anxious to do business for future delivery at 
current figures. Govan and Monkland are quoted f.a.s. at 
Glasgow, Nos. 1, 57s.; Nos. 3, 56s.; Carnbroe, No. 1, 61s.; No. 3, 
57s.; Clyde and Calder, Nos. 1, 61s. 6d.; Nos. 3, 56s. 6d.; Gart- 
sherrie, No. 1, 62s.; No. 3, 56s. 6d.; Summerlee, No. 1, 64s. 6d.; 
No. 3, 59s.; Langloan, No. 1, 65s.; No. 3, 60s.; Coltness, No. 1, 
$2s.; No. 3, 60s. 6d.; Eglinton, at Ardrossan or Troon, No. 1, 
57s.; No. 8, 56s.; Glengarnock, at Ardrossan, No. 1, 64s.; No. 3, 
59s.; Dalmellington, at Ayr, No. 1, 60s.; No. 3, 58s.; Shotts, at 
Leith, No. 1, 62s.; No. 8, 57s.; Carron, at Grangemouth, No. 1, 
69s. 6d.; No. 3, 59s. 6d. per ton. The output of pig iron in 
Scotland is fully maintained, there being 86 furnaces in blast, 
compared with 85 at this time last year. 


The Hematite Trade. 
Makers of hematite pig iron, as well as some merchants 
having command of supplies, seem to take a conservative view of 
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the business, which they are no doubt warranted in doing, in view 
of the extension of business in the steel trade. There has been 
less disposition to sell Cumberland warrants, and Scotch hematite 
is steady about former rates, merchants —— 71s, to 71s. 6d. 
for delivery at West of Scotland steel works. It is understood 
that the current output of hematite pig iron, or an amount 
equivalent thereto, is going into consumption, so that there is not 
likely to be any addition to stocks unless the cost of production 
should be reduced to such an extent as to induce makers to 
increase the number of furnaces in blast. The imports of 
hematite ore into Scotland in the past two months amount to 
upwards of 200,000 tons, which exceeds the quantity received in 
the corresponding period of last year by about 40,000 tons. 


Shipbuilding and Engineering. 


The shipbuilding and marine engineering works on the 
Clyde now present, with very few exceptions, a scene of gratifying 
activity. New shipping launched during February has a larger 
tonnage than bad formerly been put into the water in that month 
for the preceding seven years, while the output of the tirst two 
months of the year is the best since 1907. All the vessels being 
constructed are now steamers, so that the engineers are very 
actively employed. The amount of repair work being done in the 
public and private graving docks on the Clyde just now is probably 
greater than at any former period, and justifies the resolution of 
the Clyde Trustees to add to the graving dock accommodation, 
apart altogether from the necessity for accommodating vessels of 
the Dreadnought class and the larger-sized mercantile steamers. 
The comparatively favourable position of the freight market offers 
substantial inducements to shipowners to add to their fleets, and 
it is notable that the fresh orders placed on the Clyde during the 
past month exceed in tonnage the vessels launched in the same 
time. 


Finished Iron and Steel. 


The demand for steel for shipbuilding purposes is on the 
increase, so that the makers find better employment in connec- 
tion with what is regarded as their staple manufacture. New 
vessels recently placed make up a very considerable amount of 
work, calling for the material that is first used in their construc- 
tion. There is also a good export demand for Canada and the 
Colonies, as well as elsewhere abroad, so that the steel works may 
now be said to be well employed. Business in finished iron is in a 
less satisfactory state. The home demand for bar iron has been on 
a fair scale, but the capacity of the works is such that it is not 
easy to keep them fully occupied. For the export business there 
is keen competition ; still, there is a good deal of work being done 
that goes as a matter of course with the vessels that regularly 
leave the Scotch ports for abroad. The ironfounding and engi- 
neering branches are reported to have increasing employment. 


The Coal Trade. 


Business has been fairly active in the coal] trade ; but the 
output is on a large scale, and not easily absorbed, so that there 
is frequently an appearance of slackness. Shipments have 
suffered from stormy weather, and a scarcity of ready tonnage. 
The inland and coastwise departments of the trade manifest a 
geod deal of activity. Prices of coal are without material 
alteration. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Last Week’s Coal Trade. 


THE season will long be remembered as one of the 
most trying, for not only has the strike continued as rigid as 
ever, but the storms have been unremitting in violence. There 
have been few disasters of any account, but delayed tonnage has 
interfered with shippers and coalowners. Good order books are 
retained, and some fair totals dispatched. Prompt business was 
very small; empty wagons scarce; coalowners were inclined to 
think that a return to better conditions was not remote, and 
prices continued firm. Best large could be had for 17s. 6d.; but 
for best steam as much as 17s. 9d., and even 18s., was asked, 
though buyers were slow in accepting. House coals continued 
firm. 


Latest Quotations (Cardiff). 


Both buyers and sellers were reported on Tuesday as 
passive ; little doing, but storms abated and prospects better. 
Colliery quotations firm, but prompt coals easier to release wagons. 
Latest prices :—Best large steam, 17s. 6d. to 18s.; best seconds, 
16s. 9d. to 17s. 3d.; ordinaries, 16s. to 16s. 6d.; best drys, 17s. to 
17s. 9d.; ordinary drys, 15s. 9d. to 16s. 3d.; best washed nuts, 
lis. to 15s. 6d.; seconds, 14s. to 14s, 6d.; best washed q 
12s, 6d. to 13s. 6d.; seconds, 11s. to 12s,; best bunker small, 
9s. 6d. to 10s.; best ordinaries, 9s. to 9s. 6d.; cargo smalls, 8s. 
to 8s. 9d.; inferior, 7s. 6d. to 8s.; best Monmouthshire black vein, 
16s. to 16s. 3d.; ordinary Western Valleys, 15s. to 15s. 6d. ; best 
Eastern, 14s, 3d. to 14s, 6d. ; seconds, 13s. 6d. to 14s. Bituminous: 
Very best households, 17s, 6d. to 18s.; best ordinaries, 143. 6d. 
to 16s, 6d.; No. 3 Rhondda, 17s. to 17s. 6d.; brush, 13s. 3d. 
to 13s. 9d.; smalls, 10s. to 10s. 6d.; No. 2 Rhondda, 12s. 9d. 
to 13s.; through, 10s. 9d. to 11s.; smalls, 8s. to 8s. 6d. Patent 
fuel, 15s. to 16s. Coke: Special foundry, 24s. to 26s. 6d.; 
foundry, 19s. to 22s.; furnace, 16s. 6d. to 17s. 6d. Pitwood 
17s. 9d. to 18s. 


Newport (Mon.) Coals. 


Weakness of market on account of stormy weather; 
sellers not induced to lower the quotations. Shipments heavy, 
showing a good demand for Newport (Mon.) coals. Latest :— 
Steam coal, best black vein, 15s, 9d. to 16s. ; Western, 14s. 9d. 
to 15s. 3d.; Eastern Valleys, 14s. to 14s, 3d.; other kinds, 13s. 6d. 
to 13s, 9d.; best smalls, 8s. to 8s. 6d.; seconds, 7s. 3d. to 7s. 9d.; 
inferiors, 7s. to 7s. 3d. ; bituminous, best households, 15s. 6d. to 
16s. 6d.; seconds, 14s. to 15s. Patent fuel, 14s. 6d. to 15s, 
Coke: Foundry, 18s. to 20s.; furnace, 16s. 6d. to 17s. 6d. 
Pitwood, 17s, 6d. to 18s. 


Swansea Coals. 


Though the trade of the port was quiet last week, there 
was a fair demand for coal. This week there wasa slight improve- 
ment. Latest quotations:—Best malting anthracite, 22s. to 24s. 
net ; second, 18s, to 21s. 6d. net ; big vein, 15s. to 17s., less 24; 
red vein, 12s, to 13s, 6d., less 24; machine-made cobbles, 21s. to 
22s. 6d. net; Paris nuts, 23s, to 24s. 6d. net ; French nuts, 23s, to 
24s. 6d. net ; German nuts, 22s. 6d. to 24s. 6d. net ; beans, 19s. 6d. 
to 21s. net ; machine-made large peas, 11s. to 11s. 6d. net; fine 

, 9s. 6d. to 10s. net ; rubbly culm, 5s, 6d. to 5s. 9d., less 23 ; 
uff, 2s. 9d. to 3s, net. Steam coal: Best large, 17s. 6d. to 
18s. 6d.; seconds, 13s. 9d. to 15s.; bunkers, 10s. 9d. to 11s.; 
small, 7s. to 8s., all less 24. Bituminous: No. 3 Rhondda, 18s. 
to 18s. 6d.; through, 15s. to 16s.; small, 10s. 9d. to 11s. 6d., all 
less 2}, Patent fuel, 13s, to 13s, 6d., less 2}. Coal quotations all 
f.o.b. net cash, thirty days. 


’ 
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Coal for Nigeria. 

It was stated on ‘Change, Cardiff, this week that the 
Government of Southern Nigeria were in the market for 15,200 
tons, to be delivered at various ports of Southern Nigeria from 
July 1st to December 31st next. Tenders for 21,000 to 27,000 tons 
The coal 


anuually, for three to five years, will also be considered. 
is to be 


Iron and Steel. 


At Baldwin’s furnace last weeek there was an excellent 

ield of pig iron, and at the adjoining steel smelting plant and 
r rolling mill the output was well kept up. At Dowlais the make 
of steel was quite up to the average, the workmen being employed 
for five days, the Big Mill and Goat Mill with the Bessemers keeping 
tolerably brisk up to Friday night. This did not include the 
railway men, who were employed also for a part of Saturday. 
The latest quotations from the Metal Exchange, Swansea, this 
week, were as follows :—Pig iron, hematite mixed numbers, 65s. 9d. 
cash, and 66s. month ; Scotch, 54s. 9d. cash, and 55s. one month ; 
Welsh hematite, 72s. to 73s.; Middlesbrough, 48s. 9d. cash, 
48s. 1ld. one month ; Siemens steel bars, £5 5s. per ton; Bessemer, 


£5 2s. 6d.; East Coast hematite, 72s. to 73s. c.i.f.; West Coast 
hematite, 72s. to 73s. c.i.f. Other quotations: Iron ore, 21s. 6d. 
to 22s. 6d. 

Tin-plate. 


The activity in all departments was well maintained, and 
each district was full of activity. In the galvanising department 
the fullest vigour is shown. Latest report, Swansea :—Tin-plate 
market quiet 3; prices steady and unchanged, Prices: C.A. roofing 
sheets, £9 10s. to £9 12s, 6d.; big sheets for galvanising, £9 10s. to 
£9 12s. 6d.; finished black plates, £12; galvanised sheets, 24 g., 
£11 to £11 5s.; block tin, £196 10s. cash ; £186 5s, three months ; 
ordinary, 15s.; ternes, 26s.; wasters at usual reductions, Other 
quotations :—Copper, £54 13s. 9d.; £55 7s. 6d. three months ; 
lead, English, £13 16s, 3d.; Spanish, £13 6s. 3d. per ton ; spelter, 
£23 per ton ; silver, 24,°; per oz. 


Run of the First Train on Cardiff Railway. 

The Marquis of Bute, accompanied by Mr. W. T. Lewis 
and the officials of the railway, made a trial trip this week on the 
new line. This runs from Cardiff to Treforest through Tongwyn- 
lais, Nantgarw, and Upper Boat. One of the objects in the con- 
struction of the line was the development of the coaltield on the 
eastern side of the railway. The engineering difficulties have 
been many, but all have been surmounted. The Merthyr road 
is crossed five times, the Glamorgan Canal three times, the river 
Taff once, every bridge being on the skew. The river Taff was 
diverted near Nantgarw, and iu contract No. 1 alone there were 
four cuttings, from which 622,340 cubic yards of material were 
removed. ‘The engineers were Sir D. Fox and Mr. R. White, with 
Mr. R. Allen as resident engineer. The trial run was most 
successful, the Marquis of Bute driving the first engine. The 
sinking of a colliery on the eastern side is proceeding, and has 
reached 70 yards. 


The Coal Strike. 
The strike is now estimated to have cost one million 
sterling. 








NOTES FROM GERMANY, FRANCE, BELGIUM, &ec. 
(From our own Correspondent.) 


From the Siegerland. 

QUIETNESS is generally reported to prevail in the iron and 
steel industry. If a change can setiodh it is certainly not in 
an upward direction, and employment is irregular, and even 
insufficient in many instances. Those inclined to take an opti- 
mistic view consider the present dull period to be nearing its end, 
and they expect a revival in the next quarter. Until now very 
little forward business has been done, and the last few weeks have 
indeed been unsatisfactory. The administration of the Siegerland 
Iron Ore Syndicate states the January output to have been 
174,357 t., as compared with 169,026 t. in December, 1910. Sales 
amounted to 182,985 t., as compared with 189,524 t. in December, 
1910. 


The Steel Convention. 


At a meeting held on the 23rd inst. it was stated that the 
inland business in semi-finished steel continues satisfactory. 
Foreign demand is regular, and slightly increasing, because con- 
sumers are more inclined to place forward orders. Consumption 
of heavy railway material is extensive. The requirements of the 
Prussian State Railways for 1911 will be 50 to 60 thousand tons 
higher than in the year before ; local railways are also coming for- 
ward more freely with orders now. From abroad some good con- 
tracts are being obtained, and further improvement is expected. 
The inland business in light section rails, which was dull in the 
begining of the year, has also improved. The Bar Convention is 
reported to have been prolonged till June 30th, 1912. 


Austria-Hungary. 


Demand continues slow in the iron and allied trades, and 
there is hardly any life or enterprising spirit reported in the hard- 
ware and tool industry. Coal is also quiet, and rates, here and 
there, have been a shade easier. 


Small Trade in Belgium. 


Last week was again a quiet one in the iron and steel 
trade ; there is a lack of confidence in the future, and consumers 
are placing very few orders of weight. A hand-to-mouth sort of 
business prevails for the present in all the principal trades ; prices, 
on the whole, have remained the same as before; only in excep- 
tional cases have they been slightly reduced. Coal isin pretty 
good request, both for engine and house-fire purposes. 


The French Iron Market. 


On January the Ist 112 blast furnaces were in blow in 
France, with a daily output of 12,000 t., ascompared with 11,000 t. 
on the Ist of January, 1910. The rise of 50,000 t. in the output of 
pig iron anticipated for last year has not yet been reached, and 
production in pig iron will therefore be further raised, some large 
works in the North having finished their new blast furnaces ; for 
the Valenciennes Works, which belong to the Steel Works du 
Nord et de |'Est, four blast furnaces will be blown in on basic. 
The four newly built blast furnaces of the Espérance Works 
in Louvre will also produce chiefly basic. With the beginning 
of the present year the prices of pig iron were raised, and 
as consumers purchase freely, makers may consider them- 
selves in a pretty favourable position just now. Some 
heavy orders for inland railways are to be booked. In the 
finished iron industry the terms of delivery cannot be maintained 
in many instances, owing to the tardy deliveries of raw material 
in consequence of a want of wagons, and in several cases foreign 
firms have got an order which inland works could not promise to 
execute in consequence of the above-mentioned difficulty. There 
is talk of 40,000 wagons that will be required for existing rail- 
ways. A strong revival in the motor car industry is reported. 
The export trade in motor cars last year showed a rise in value 
of over 30,000,000f., the value of motors sold being 165,000,000f. 
For specially favoured sorts of plates an advance of 10f. p.t. took 
place ; wire also showed stiffness and even a rising tendency. The 
Union of French Iron Foundries have resolved to raise the prices 
of their articles 20f. to 50f. p.t., and the Syndicate of the 
Screw and Rivet Makers have likewise resolved upon a rise 
of 20f. p.t. At the rolling mills a satisfactory employment 
is going on; the inland demand for semi-finished steel remains 
pretty strong, and rails continue in brisk demand. Merchant iron 
has been a trifle dull here and there, and the works of the Nord 
have been willing to take lower prices in a few instances. Heavy 
sorts are quoted 150 f. p.t. at works. In the East 160 f. to 165 f. 
p.t. is well maintained, and special qualities realise 175 f. p.t. On 
the Paris market prices are 170f. to 175f. p.t., special sorts 
fetching 180 f. to 185 f. p.t. Heavy plates of 3 mm. and more are 
180 f. p.t. in the Nord and East, and 195 f., p.t. in Paris, while 
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AMERICAN NOTES. 
(From our own Correspondent.) 
NEw YorK, February 22nq 

THE smaller railroad companies are now being heard from in the 
placing of orders for freight and coal cars and cars for various pur- 
poses. The Lackawanna has just ordered twelve, specially con. 
structed to carry milk ; the Wabash-Pittsburgh Terminus wants to 
know the price of 1000 70-ton steel hopper coal cars ; the Ann 
Harbour Company wants 110 40-ton freight cars ; the Virginia 
Railway has closed a contract for 1000 steel hopper cars with the 
Pressed Steel Car Company. The Cambria Steel Company wij} 
construct 500 steel hopper cars for the Lehigh and New England, ang 
the New York, West Chester, and Boston Company is taking bids 
on sixty passenger cars. The railmakers have been much clated 
of late by the announcement that the Harriman lines are to be 
double-tracked. This calls for an immense tonnage. These orders 
have not yet been placed, but the fact that the rail mills will soon 
have an abundance of ,work is good enough for the time being 
Naturally, Western rail mills will have the first chance with these 
orders, as they can deliver them more cheaply. The lumber 
interests in the North-West are getting ready for business, and 
have almost completed their estimates for light rails. This bygj- 
ness, while not requiring rails as heavy as 70 lb. and 80 |b., js 
welcomed by the mills. Bridge orders are also dropping’ in 
largely from railroads along the eastern slope. These orders are 
rather small, and are intended to supply the material for small 
bridges. There are at present 26,000 coke ovens idle, and demand 
is rather slow, as the larger mill and furnace companies have 
already contracted for what they want. The improvement jp 
tools and shop machinery has suddenly taken on an encouraging 
look. The railroads are the chief buyers. A good many railroad 
shops are being built or increased in size, and the recent orders 
relate to their equipment. A 400,000-dollar foundry is to be built 
at Oklahoma City, Oklahoma, which a few years ago was simply a 
prairie. The copper market is called quiet by the experts, as 
there are no transactions. Exports since the Ist of the month, 
10,060 tons ; arrivals of tin since the Ist of the month, 2165 tons, 
with 2880 tons afloat. 








LAUNCHES AND TRIAL TRIPS, 





VosceEs, steel screw steamer; built by Sir Raylton Dixon and 
Co.; to the order of James Moss and Co., of Liverpool ; dimen. 
sions, 256ft. 3in. by 38ft. by 18ft.; to carry 2000 tons; engines, 
triple-expansion, 21}in., 36in., 59in. by 39in. stroke, pressure 
180 lb.; constructed by John Dickinson and Sons, of Sunderland ; 
launch, February 14th. 

Ussa, steel screw steamer; built by the Clyde Shipbuilding and 
Engineering Company ; dimensions, 295ft. by 43ft. by 29ft. tiin.; 
engines constructed by the builders ; launch, recentiy. 

Castro, steel screw steamer ; built by Earle’s Shipbuilding and 
Engineering Company ; to the order of Thomas Wilson and Sons 
and Co., Limited ; dimensions, 250ft. by 35ft. by 18ft.; launch, 
February 15th. 

AMERICAN TRANSPORT, steel screw steamer; built by Irvine's 
Shipbuilding and Dry Docks Company, Limited ; to the order of 
Furness, Withy and Co., Limited ; dimensions, 400ft. by 52ft. by 
29ft. 6in.; to carry 8200 tons ; engines, triple-expansion, 25in., 
40in., 68in. by 48in. stroke, pressure 180 lb.; constructed by 
Richardsons, Westgarth ; launch, recently. : 

Gror KHUEN HEDERVARY, cargo steamer; built by Sir W. G, 
Armstrong, Whitworth and Co.; to the order of the Atlantica 
Steam Navigation Company, of Budapest ; dimensions, 3%0ft. by 
52ft. 3in. by 26ft. 4in.; to carry 7200 tons ; engines, triple-expansion, 
26in., 42in., 68in., by 48in. stroke, pressure 180 lb.; constructed 
by Blair and Co., Limited ; launch, recently. 

STEEL screw shelter deck steamer ; built by the Northumberland 
Shipbuilding Company, Limited ; dimensions, 425ft. long ; to carry 

tons ; engines constructed by Ear!e’s Shipbuilding and Engi- 
neering Company ; launch, recently. 

KiLpA, steel screw trawler ; built by the Goole Shipbuilding 
and Repairing Company ; to the order of J. Marr and Son, Limited, 
of Fleetwood ; dimensions, 126ft. 8in. by 25ft. by 12ft. tin.; 
engines constructed by Earle’s “Yee and Engineering 
Company, Limited, of Hull ; launch, February 16th. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


THE Council of the University of Sheffield at its last meeting 
elected Mr. George Stanfield, B. Eng. (Sheffield), to the post of 
Demonstrator in Engineering. 

James R. KELLY AND Co., of 25, Bridge-end, Leeds Bridge, 
Leeds, inform us that they have been appointed sole Yorkshire 
agents by Craven Bros,, Limited, Manchester, for the sale of the 
Gridley patent automatic lathes, 

THE ELECTRIC AND ORDNANCE ACCESSORIES COMPANY, Limited, 
of Aston, Birmingham, has increased the size of its Manchester 
office, and has moved from its old position on the first floor, 
196, Deansgate, Manchester, to the fourth floor in the same 
building. 

JosEPH EVANS AND Sons (Wolverhampton), Limited, inform us 
that they have appointed Mr. Charles Heal, M.I.M.E., formerly 
manager of the Dunkerton Collieries, near Bath, to act as their 
representative for the whole of South Wales, also the Forest of 
Dean and the Somersetshire coalfield, 

Mr. G. R. G. Conway, M. Inst. C.E., M.I. Mech. E., recently 
chief engineer of the Monterrey Railway Light and Power Company, 
Mexico, and formerly resident engineer at Aberdeen, has been 
appointed chief engineer of the British Columbia Electric Railway 
Company and its subsidiary companies, at Vancouver, B.C. 

Mr. THomas W. WILLIs, who for many years held the position 
of works manager of the steel department of Thos. Firth and Sons, 
Limited, Norfolk Works, Sheffield, has severed his connection with 
Messrs. Firth and taken up a similar appointment with Sanderson 
Brothers and Newbould, Limited, steel manufacturers, Sheffield, 
with a seat on the board, 











ConTRACTs.—We are informed that the London and North- 
Western Railway has completed an arrangement to fit 100 
engines with the Schmidt superheater, including 20 already 
fitted and under construction.—The Dowson and Mason Gas Plant 
Company, Limited, Levenshulme, Manchester, has recently 
been given an order by the Midland Railway Carriage and 
Wagon Company, Limited, Birmingham and Shrewsbury, for a 
complete equipment of forge and plate furnaces, gas producers, 
chimneys, &c., for its new wagon works at Washwood Heath, Bir- 
mingham. This firm has also in hand at the present time several 
other very important contracts for annealing and heating furnaces, 
including two annealing furnaces 96ft. long and one annealing 
furnace 142ft. long. In all cases the equipment is com- 
plete with the "Dutt gas producer.—The Lilleshall Com- 
pany, Limited, Engineering department, Oakengates, Shrop- 
shire, has received an order for a compound condensing 
beam pumping engine and pumps for the Westgate and 
Birchington Water Company.—Jens Orten-Biving and Co. have 
recently received the following orders:—A Francis turbine of 
550 brake horse-power for Chicugo, Japan ; a 50 brake horse-power 
Pelton wheel for Akarod, New Zealand; a turbo-pump to work 
against 415ft. head for the Nipissing Mining Company ; a water 
turbine governor for Mitsui and Co., Japan ; two low-lift pumps 
for the Government Agricultural Engineer, Bombay; and two 
48in. Béving-Johnson valves, to be operated directly by the pre* 





sure of the water on a cylinder enclosed in the valve, 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 


When the abridgment is not illustrated the Specification is without 
drawings. 


Copies of Specifications may be obtained at the Patent-ofice Sale Branch, 
25, Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application; the second date at the 
end of the abridgment is the date of the adverti: t of the pt 
of the complete specification. 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-office of opposition to the grant of the Patent. 








STEAM GENERATORS. 


11,159. May 5th, 1910.—ImproveMENTs IN Devices FoR PRO- 
MOTING WATER CIRCULATION IN BotLeRS, Charles Stewart, 
207, Lennox-road, Brooklyn, New York. 

At about the water level a chamber A is provided. To this an 
inverted bell-mouthed funnel B gives access. ‘This funnel extends 
upwards within the chamber B, and down one side of it at this 
part isa slot C. A steam pipe D passes from the outside of the 
boiler to within the bell mouth of the funnel B. | When the boiler 
is being started steam from some auxiliary source is turned into 
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the pipe D. An injector action ensues in the bell-mouthed funnel 
so that the water is forced up into the chamber A. This water, 
which becomes hotter sooner than that near the base of the boiler, 
wil) flow downwards to the lower parts by means of the tube E. 
When steam is being actively generated the auxiliary supply in 
the pipe D may be cut off, when the injector action will be con- 
tinued by the steam rising from the fire tubes and ascending 
within the bell mouth of the funnel B.—Februury 8th, 1911. 


2674. July 6th, 1910.—AN IMPROVED MEANS FOR CONSUMING 
SMOKE AND INCREASING COMBUSTION IN STEAM BOILER 
FcRNACES, William Dinnett, 69, Inglis-street, Dennistoun, 
Glasgow. 

Air tubes A extend from the front plate beneath the fire-grate 
and up behind the fire bridge. Where they bend upwards each 
tube is surrounded dy a removable sleeve B. These sleeves 


The Indicator Handbook. By C. N. Pickworth. Fourth | protect the tubes from burning, and at the same time support a 
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cross box into which all the air tubes enter. The cross box is 
composed of two parts, a tray-shaped piece C, and a loosely 
fitting trapezoidal sectioned piece D. The piece D, which can be 
readily removed for cleaning, is provided with a number of outlet 
tubes E sloping backwards as shown. A plate door F is attached 
to the boiler front so that the draught through the air tubes can 
be opened or closed as desired.— February 8th, 1911, 


STEAM ENGINES. 


7353. September 24th, 1910.—IMPROVEMENTS IN CROSSHEADS OF 
STEAM AND OTHER ENGINES, Reginald Daunt Philpot, 5, 
Lawton-street, Crewe, and Terence Tandy, 29, Stalbridge- 
road, Crewe. 

In order to reduce the friction of crossheads on their slide bars, 
particularly in the case of locomotives, anti-friction rollers are 
mounted top and bottom on either side of the gudgeon pin. These 
rollers, which may be of steel, are carried in ball bearings on pins 








arranged in suitable recesses as shown. On either side of each 
roller packing rings are placed, or, alternatively, the rollers may 
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be made a good fit between the walls of their recesses.—Lehruary 
8th, 1911. 


INTERNAL COMBUSTION ENGINES. 


11,270. May 6th, 1910.—ImMPROVEMENTS IN DEVICES FOR FORMING ~ 
THE EXPLOSIVE MIXTURE, AND REGULATING THE SUPPLY 
THEREOF TO THE CYLINDERS OF INTERWAL COMBUSTION 
ENGINES, Aktiebolaget Wigelius Motorer, of Kaptensgatan 17, 
Stockholm, Sweden. 

The outer sleeve A is provided with two inner sleeves B C, the 
lower of which is fixed, and the upper movable vertically. Within 
the interior of the two inner sleeves a regulating spindle D capable 
of moving vertically is arranged. The movement of the spindle D 
and sleeve Bis suitably controlled by cams or other mechanism. 
Below the point E the spindle D is slightly tapered, and at F it is 
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provided with a conical surface forming’a valve with the sleeve 
C. As the spindle D rises, air is free to flow down the interior 
of the inner sleeves and past the annular openings at E and F, 
The foot of the sleeve B forms a valve with the sleeve C, and as 
the sleeve B rises fuel forced through the sage G by the feed 
pump is caught by the annular jet of airissuing from Eand carried 
downwards intimately mixed with the air past the opening at F 
into the cylinder. A passage H is provided whereby the fuel is 
returned to the pump reservoir when the sleeve B is close down on 
its seat on the sleeve C.—February 8th, 1911. 


DYNAMOS AND MOTORS. 


4736. Kebruary 25th, 1910.—IMpROVED MEANS FOR UsE IN Con- 
TROLLING INDUCTION Motors, tke Electrical Construction 
Company, Limited, of Bushbury, Wolverhampton, and Nicolo 
Pensabene, of the same address. 

The resistance is cut out and brought in by sliding a brush or 
brushes across an exterior cylindrical surface which is concentric 
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with, and rotates with, the rotor, and is constituted in part of 
surfaces which, as the brush or brushes make contact therewith in 
succession, ensure the cutting out or bringing in of steps of the 
resistance ; and the brush or brushes preferably also revolve with 
the rotor. There is coiled edgeways around a drum which has a 
common axis with, and rotates with, the rotor, strips of resisting 
material which correspond in number with the sets of winding of 
the rotor, each stri ing connected with the corresponding set 
of rotor winding. The strips are coiled side by side, the complete 
coil thus formed having a quick pitch corresponding to the number 
of strips which are coiled together. The coils are insulated both 
from the drum and from one another. A suitable brush, or 
brushes, which or each of which is of a width to connect all the 
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sets of resistance coils with one another, is or are adapted to press 
against the resistance coils and to be slidable axially thereof ; and 
the resistance is cut out, as the rotor increases in speed, by sliding 
the brush or brushes from—or it might be towards—the body of 
the rotor. A plain cylindrical surface, of the same diameter as the 
resistance coils, surrounds the drum at the inner—or outer—end of 
the coils end is insulated from them, and the brush or brushes may 
be slid on to this plain surface, leaving the circuit open.— February 
Sth, 1911. 


25,167. October 29th, 1910 —IMPROVEMENTS IN OR RELATING TO 
ConTINvoUS CURRENT DyNAMO MACHINES, Fried. Krupp 
Aktie ngesellschaft, of Exsen, Crermany. 

The object of this invention is to prevent, as much as _ possible, 
the production of residual magnetism in the magnet frame with- 
out the uniformity of the tension of the continuous current in- 
duced in the armature being prejudicially affected. The magnet 
frame of the dynamo machine is provided with two diametrically 
oppositely situated pole shoes which are connected to each other 


N°25, 167. 





by an.annular yoke. The pole shoes A are surrounded by a wind- 
ing which can be fed from a source of continuous current and 
serves for the excitation of the machine. Upon the annular yoke 
is arranged an auxiliary winding C, which can be fed from a 
source of alternating current and independent of the source of 
continnous current. The strength of the alternating current sup- 
plied to the winding C is so proportioned that the flow of the 
lines of force produced by it is sufficiently great practically to pre- 
vent the production of residual magnetism in the magnet frame. 
Two other constructions are dealt with.— February 8th, 1911. 


SWITCH GEAR. 


October 3rd, 1910 —IMPROVEMENTS IN ELECTRO-MAGNETI- 
CALLY OPERATED SWITCHES, PARTICULARLY ADAPTED FOR 
CONTROLLING ELEcTRIC Motors, Ernst Schattner, of the 
Electrical Apparatus Company, Milford Works, Queen’s-road, 
Battersea. 

In the off position the members A, B will occupy the positions 
indicated by dotted lines 
core is drawn up and pulls upon the member A, the free end of 
which is raised into contact with the fixed contact C. 
circuit is thus completed and current flows. 
member A stresses the spring D, and this spring acts upon the 
member B and causes it to move about and its free end to sweep 


22,842. 














The spring is such that it will cause the 
member B to move to the position shown in full lines The move- 
ment of the member B is regulated by the dashpot. At or 
towards the completion of the upward movement of the core, a 
plate or armature F carried thereby comes in contact with a spring 
contact carrying member G, and breaks contact between contacts 
H. These contacts are in circuit with the solenoid winding and 
normally short-circuit a resistance. When contact is broken the 
short circuit is removed and the current energising the solenoid is 


over the contacts E. 


reduced to an amount sufficient to hold the core in its raised | 
When the solenoid is de-energised the core drops, and | 


position. 
the members A, B move back to their off positions. —Feln wary 8th, 
1911, 


2097. 
ELECTRIC CURRENT LIMITING DEvICcEs, the British Continental 
Electricity Company, Limited, of 82, Victor a-street. 

“ The current limiting device proper consists of a solenoid H and 

«ore X, the core, when operated by a suitable current flowing 


through the solenoid, being adapted to raise one end .J of a pivoted | 


frame K carrying one of the contacts, namely L. The other con- 


tact M is a fixed contact, and both may be made of carbon. 


solenoid core. 
raised and lifts the part J co-acting with it, thereby breaking the 
contact between L and M. An arc is in this manner formed 
between these contacts. The current in the circuit thus diminishes, 
the solenoid core drops or moves in a direction opposite from its 
original] direction of motion, the carbons L and M approach, and 
the current again increases. Thus the lamps fed by this current 


When the solenoid is energised the | 


The motor | 
The movement of the | 


January 27th, 1911.—IMPROVEMENTS IN AND RELATING TO | 


A flat | 
spring N is provided near the end of the part J raised by the | 
When a predetermined current passes this core is | 





will flicker, and this flickering and oscillating of the carbon con- 
tacts and the lights will obtain until the current in the circuit be 


N°2097. 























reduced, for example, by shutting down one lamp.— February Sth, 
1911 


MOTOR CARS AND ROAD TRAFFIC. 


5575. March 5th, 1910.—IMPROVEMENTS RELATING TO THE APPLI- 


982,250. Branine, A. /. Clark, Memphis, Mo.—F 

24th, 1909. 

Conical rollers are used so that slack may be taken up. The 
Y 


[382,250] 
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longitudinal adjustment is effected by collars with ball |) 
as shown. There is only one claim. 


982,395. Stream ENGINE WITH PISTON-CONTROLLED xy AUST 
Ports, J. Stumpf, Berlin, Germany.—Filed Febri,, 194) 
0 , oe 


“arings] 





1910, 
This is the well-known Stumpf engine. There are two claims, 
a cylinder having exhaust ports midway in the length thereo 
working piston in said cylinder arranged to overrun ¢ 
said exhaust ports at and near each end of its 


for 
fia 
and control 
travel, a steam chest 





at each end of said cylinder and having an inlet port lead. 


982395] 





CATION OF GAS PRODUCERS TO MoTOR VEHICLES, Victor Cazes, 

of Avenue Dubonnet, Courbevoie (Seine), France. 
At the side of the driver’s seat a coke gas producer A is carried. 
| From this the gas is led to a heat regenerator B, This regenerator 
consists of two concentric cylinders of which the outer one is 
| traversed by the hot gases, and the inner one by the air supplying 
| the producer. Leaving the outer chamber of the regenerator the 
| cooled gas passes into a filter C. This filter contains pumice stone | 





| 
| 
| 
| 
| 
| 
| 
| 


N95575 














kept moist with water from a smal] tank D and pipe E. From the 
filter the gas passes into a dust separator F containing baffle plates 
and thence through a ‘safety box” G to the cylinders. The 
safety box is designed to prevent the flames from striking back, 
and acts on the principle of the metal gauze round a miner's lanbp. 
Near the driver's seat and extending upwards is a duct H, and by 
| means of a three-way cock J either the producer itself or the 
| exhaust box K can be placed in communication with the atmos- 
| phere. The former, of course, is done when the engine is standing 
still, and the latter when it is running.—February 8th, 1911. 


| 


MISCELLANEOUS. 


17,109. July 18th, 1910.—A Process ror UTILISING BLast FUR- 
NACE SLAG FOR THE MANUFACTURE OF STONES OR BRICKS, 
Bernhard Grace, of Stolzenhagen-Kratzwieck, near Stettin, 
Germany. 

| | Processes for utilising certain blast furnace slags for the manu- 
| facture of Portland cement have been already devised and are 
| being carried out on a commercial scale. It is only, however, 
when the chemical composition of the slag lies between certain 
fairly narrow limits that the processes are possible, so that at many 
furnaces the accumulations of slag are being continually added to 
and loss consequently being incurred. The present invention seeks 
to remedy this by proposing a process whereby all such slags, such, 
for example, as those coming from the manufacture of spiegeleisen, 
puddling iron, or mild steel, can be used without any further 
addition for the manufacture of artificial stone. According to the 
specification the incandescent stream of slag is to be granulated by 
means of a strong steam jet without the employment of cooling water. 
The slag falls down in a granular mass, and the heat left in it 
exercises a subsequent action on the grains. The mass thus 
obtained is ground, moistened, and compressed. The stones and 
a produced are said to possess great strength.—/elruary 8th, 
1911. 











SELECTED AMERICAN PATENTS. 


(From the United States Patent-office Official Gazette.) 








407. MerrHop OF STRAIGHTENING TUBES AND Roos, J. B. 
Fischer, Chicago, 1,—Filed A prit 22nd, 1910. 

A distorted hard tube is pushed into a much thicker straight 
If it was then withdrawn, it would spring back to its original 


| 
981, 
| 
| tube, 


981,407] 
— 








crookedness. But the two tubes are heated to about 500 deg., and 
the inner tube loses so much of its elasticity that when withdrawn 








ing to the cylinder, a connection between said steam chests, a 
steam supply pipe, a stop valve between said connection and steam 
supply pipe, an inlet valve in each steam chest and controlling 
said inlet ports, a stem on said valve extending in both directions 
therefrom, means co-operating with one end of each of said stems 
to open said valves alternately, and additional means co-operating 
with the other ends of each of said stems to maintain both valves 
open simultaneously and independently of said first-mentioned 
means, 


982,964. APPARATUS FOR ATOMISING LiQuID SLAG, G. Jantzen, 
Wetzlar, Germany, assignor to the firm of Buderus’sche Eisenwerke, 
Wetzlar, Germany.— Filed December 22nd, 1909. 

This patent is for the combination ,with a rotary conveyor or 





mee | 














drum of means for supplying liquid slag to the conveyor, and 
means for discharging fluid under pressure into the stream of slag. 
There are six claims. 
983,017.—SysteM FOR MAKING IcE, «1. EB 
Original application Jiled November Brd, 1908, 
this application Jiled March 26th, 1910 
This patent is for blowing a stream of air under pressure up 


Beals, Detroit, Mich, 
Divided and 


983,017 
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through the ice mould, and adjusting the pressure as _ congelation 
advances, to the augmenting resistance. There are 19 claims. 


983,089. EMERGENCY SLIDE VALVE ACTUATOR FOR LOCOMOTIVES, 
F. P. Sasaman, Pittston, Pa,—filed July 21st, 1910. 
A powerful coiled spring can be thrown into action if a valve 





buckle or rod breaks which will work the [valve ‘oppositely to the 
valve stem. There are seven claims. 








from the inner tube it remains straight. There are two claims. 
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SCREW PROPELLERS. 


e there appeared in the a = - 
. ‘ otaty of Naval Engineers, a paper contribute 

ager * - Dene U.S.N., which was full of 
it ae information culled from actual trial results of 
pees - vessels, mostly those belonging to the United 
sn vy. These results were all carefully sifted and 
recone yee and the author was able to evolve a simple 
eee for nso in propeller design, as a basis of compari- 
—_— Displnt. in tons4 x Speed* i 
Block coefficient x 10,000’ 
abscissie values upon_ which ordinates of thrust 
the companion formula 

I.H.P. x 80,000 
Pitch in feet x Revolutions x Disc area in sq. in. 
ted. By this method results of trials of many 
els were compared, and dimension values 
deduced from those which had high propulsive coefficients 
which would be likely to produce similarly high co- 
efficients if adopted in proposed new vessels. 

Broad deductions were drawn of the most valuable 
kind, as to the effect of pitch ratio, area, and diameter, 
upon propulsive efficiency. Obviously, such information, 
derived from actual attained trial results, whilst having 
oreat value in itself, because of its practical nature, lacks 
the other quality of continuity which is obtained by making 
propeller experiments in connected series, which have 
only one variable. These investigations, however, in 
turn, are subject to the criticism that they are only experi- 
mental in their nature, and may, or probably must, be 
corrected before being applied to full-sized propellers. 
The inevitable suggestion from these two considerations 
hat a method of analysing results in which both are 


Some time sinc 


son. From this formula 


deduced 
as given by 


might be plot 
types of vess 


is t 7 . i 

riven their full value, and which shall in consequence 
an tne added strength of such a combination should be 
formulated. 


Commander Dyson, in two further papers on screw 
propellers—one supplementary to the other—has pub- 
lished in the Journal for August and November, 
1910, the result of his laborious work in this direction. 

It is a happy thought to link up the two methods as 








Scale of Slip Ratio. 


Fig 1 


the author has done. The task he set himself is one of 
no ordinary kind ; for following up the classical work of 
the Froudes, and its subsequent adaptation by Barnaby, 
he has, by the help of D. W. Taylor's work in the 
Washington experimental tank, produced a chart upon 
which all the principal variables of propeller design are 
dealt with. When we consider that the factors of the 
problem which have to be included are diameter, pitch, 
area of blade, revolutions, speed of blade tips, and speed 
through the water, and that to this has been added the 
block coefficient of the vessel to which the propeller is 
to be fitted, we see how complicated the problem is, 
and how difficult to state in one all comprehensive chart. 
The author has, however, accomplished this in an 
extremely concise way. He makes no mention of 
number of propeller blades, probably assuming that 
changes of efliciency from that cause alone, other things 
being the same, are not large. It is interesting to note, 
as a sign of the times, that in these papers the author 
assumes that E.H.P. curves for the various ships, 
deduced from modeis fitted with excrescences, and 
tested in an experimental tank, at varying speeds, will be 
available. 

In the original experiments made by R. E. Froude. and 
described in the “ Transactions ” of the Institution of Naval 
Architects, 1884, 1886, the model propellers were all four- 
bladed; they had a constant shape and proportion of 
blade, and the pitch ratio ranged from 1.0 to 2.4. The 
diameter of the propellers was uniformly .68ft., and the 
immersion to centre of propeller was .64ft. The speed 
of advance was 206ft. per minute. From these experi- 
ments much interesting information was obtained. The 
form in which the results was plotted in the first instance 
was as shown in Fig. 1. 

The base is really one of revolutions, but for con- 
venience of handling is better plotted in terms of slip 
ratio. The curve B represents turning moments at 
various revolutions, and if thrust for each individual 
experiment be also obtained, the relation 

Thrust 
‘Turning moment 
gives the efliciency of the propeller under test. These 
spots plot in a curve, which is of the shape shown in 
curve A, Fig. 1. It is this curve A which determines the 
particular slip ratio at which a particular propeller attains its 
highest propulsive efticiency, and that at which it rapidly 
begins to lose. These two positions of maximum 
etliciency and point of critical thrust are used by the 
author to express the range beyond which the propeller 
should not be pushed on the one hand, and below which 
it rapidly loses on the other, as will be seen from curve A. 

In these experiments speed through the water was 
constant, the only variables being pitch ratio and revolu- 
tions. Froude found that, within working limits, curves 


for different speeds of advance may be constructed from 
any one set at any speed, for the turning moment and 
thrust vary directly as the square of the speed, and the 
revolutions vary directly as the speed, for the same slip 
ratio. Froude’s and Taylor’s experiments were, there- 
fore, made for only one speed of advance. 

Curves were obtained for each particular pitch ratio, 
and it appeared that the maximum efficiency was in each 
case the same, but was attained at a different slip ratio— 
Fig. 2. 

By altering the abscissa value of each propeller result 
until the maximum efficiencies were superimposed, it 
was found that the actual efficiency curves coincided. 
This enabled a composite chart to be prepared in which 
the thrusts and revolutions varied with the pitch ratio, 
but in which one common efficiency curve sufficed for 
all. Figs. 3 and 4 show a series of curves so superimposed 
as to have one common efficiency curve.* One type of 
propeller is alone represented on these plottings, but the 
outstanding feature is the coincidence of the efficiency 
curves, which led to the belief that pitch ratio had no 
effect upon the maximum efficiency attainable with any 
particular type of propeller. 

Froude continued his experiments, and in 1908 he 
published a more comprehensive set of results which were 
carried out in some ways on improved methods, and 
covered a good deal of new ground. He himself desired 
that they should supersede the older records. The 
important differences of condition were :— 

(1) The pitch ratios,.instead of ranging from 1.0 to 2.4, 
covered from .9 to 1.6. 

(2) Three and four-bladed propellers were tried. 

(3) Variation of width proportion was made. 

(4) Differences in shapes of blades were tested. 

(5) The diameter of experimental propellers was .8 
of a foot, as against .68 of a foot in the previous 
experiments. 

(6) Speed of advance was 300ft. per minute, instead 
of 206ft., which was used before. 

He now found that the variations of the maximum 
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Fig. 2 
| efficiencies obtainable, with propellers of the same type 
}and dimensions, but having differing values of pitch 
| ratio only; made it impossible by changing the abscissa 
| values to bring the results in terms of varying pitch 
| ratio under one efficiency curve, as was done in the 1886 
|experiments. This is explained by the fact that the 
| changes of efficiency for the higher pitch ratios is small, 
when compared with those for the lower pitch ratio values 
adopted in the later experiments. From these results 
| Froude compiled a chart grafting them on to the theo- 
|retical efficiency curves constructed by his father, 
| William Froude, and given by him to the Institute of 
| Naval Architects in 1878. These calculations are cor- 
|roborated also by experiments on planes of varying 
| obliquity, moving at varying angles, made by R. E. 
| Froude at Haslar.! The chart gives efficiency curves for 
varying slip ratios, plotted on a base of pitch ratio. It 
|is very informing and valuable. Following upon this, 
| Mr. Sidney W. Barnaby further elaborated the results 
‘and evolved therefrom two series of constants; one 
| expressing the relation between disc area, power, and 
speed at varying slip ratios, the other dealing with the 
relations existing between diameter, speedand revolutions. 

The former was expressed by the symbol Ca, and it 
had the following value :— 

Disc area in square feet x (Speed of water through 
c the screw in knots)" 
. Effective horse-power. 
The latter was termed Cr, and was expressed : — 
— Revolutions per minute x diameter in feet 

= Speed of water through the screw in knots’ 
For convenience in applying trial results by means of 
these symbols the effective horse-power in the denominator 
of the formula C4 was replaced by indicated horse-power, 
an assumption of 50 per cent. propulsive coefficient being 
made. Speed of water through the propeller was also 
replaced by actual speed of the ship in knots, an 
assumed standard wake equal to 10 per cent. of the speed 
being applied in each case; this was subject to correction 
in particular cases. A standard augmentation of thrust 
of 10 per cent. was also adopted, as representing the 
addition to tow-rope resistance, caused by the action of 
the propeller upon the stream lines of the ship. 

Commander Dyson has used Barnaby’s form of analysis 
for plotting his ship results, and it has the merits of 
simplicity and clearness in that it deals with actual 
quantities, which are either fixed beforehand or which it 
is required to evaluate. 


* “ Transactions,” Institution of Naval Architects, 1886. 
+ ‘* Transactions,” Lnsticutiou of Naval Architects, 1903. 








With this réswmé, then, of the general progress, which 
notable workers in the propeller problem have made, we 
are in a better position to put a value upon the informa- 
tion which Commander Dyson submits to the engineering 
public in his papers. 

At the outset the author is at issue with the 
method Froude used for fixing blade area when 
making his propeller experiments, i.¢., that of keep- 
ing a constant form of developed area. He main- 
tains that for changes of pitch ratio, with a con- 
stant developed area of blade, not only is the shape of 
the projected area varied, but the actual position of the 
centre of blade pressure is changed. This is quite true, 
and Commander Dyson’s method, which is that of the 
Bureau of Steam Engineering of the United States 
Navy Department, is to keep a constant shape of projected 
area on the disc surface, and not a constant developed 
area. There is no necessity, however, to labour the 
point, for it is quite usual for propeller designers to 
regard the relation of projected area to disc area as the 
fundamental one in fixing area of blade. 

The standard form of projected area adopted by the 
Bureau has the proportion to disc area .82, this being 
found to be the mean proportion of all the propellers, 
which gave good efficiencies with reciprocating engines. 
The form of the standard blade area is also a composite 
shape of all the propellers which gave best results on 
trial, and is approximately elliptical, as shown in Fig. 6. 
Commander Dyson, however, adopts Mr. D. W. Taylor's 
dictum as deduced from his model tank experiments, “a 
good practical rule would seem to be to make the blades 
broader at the tips for low pitch ratios, and to narrow 
them for high ones.” A constant projected area with 
changing pitch will, of course, automatically produce 
this effect. 

In the final chart—Fig. 5—the values Ca and Cr are 
discarded, although it is produced from a series of plot- 
tings obtained by means of them. Starting with a plot- 
ting in inverse form of the table of these constants in 
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Fig. 3 


terms of efficiency and pitch ratio as formulated by 
Mr. Barnaby (Barnaby's “ Screw Propellers,” page 108, 
Table II.), Commander Dyson has applied many concrete 
cases of good results obtained on the measured mile, 
which have been carefully selected and verified. Using 
these results as indicated, he was able to deduce the 
amovnt by which the wake per cent. of each particular 
case differed from the 10 per cent. standard assumed in 
the curves of constants. These variations he now 
plotted in terms of the block coefficients of the respec- 
tive vessels. For large diameters and high pitch values, 
the curves of wake correction in terms of speed 
remained steadiest for a projected area of .82. For 
small diameters and low pitch values, as in turbine 
steamers, those for a projected area ratio of .54 were 
steadiest. The former of these is the proportion usually 
adopted in reciprocating engine practice, and the latter 
that which marks the lowest value ordinarily used for 
turbine engine propellers. 

Knowing the apparent slip which the vessels obtained 
on trial, and applying the deduced wake percentage from 
the curves before mentioned, the real slip percentage was 
obtained, and in the next chart it was found to be possible 
to plot consistent curves of apparent slip per cent. on a 
base of thrust per square inch of disc area, separate slip 
curves being drawn for separate values of block coeffi- 
cient, and wake correction; all being plotted under one 
efficiency curve. This was done for the two values of 
projected area ratio .82 and .54; the thrust values being 
indicated thrust per square inch of disc area in the 
former case, and shaft thrust in the latter. This method 
of focussing down results which range over the whole 
field of propeller practice is at once ingenious and 
practical, and Commander Dyson was in the final step 
enabled to concentrate the whole of the information thus 
obtained in one chart, reproduced here as Fig. 5. 

Curves of propulsive coefficients for the two base 
values of projected area ratio .32 and .54 were set down, 
and other values interpolated at equal intervals, on lines 
of equal thrust per square inch of projected area; it 
being assumed that the propulsive coefticient changes 
proportionately with the change of projected area. A 
series of propulsive coefficient curves for many values of 
projected area ratio was thus constructed, and it is 
interesting to notice the uniformity with which all 
the efficiency curves shown reach the points of critical 
thrust, after the points of maximum efficiency have been 
passed. They all have their vertices, or points of maxi- 
mum efficiency, in a hyperbolic or parabolic curve; and 
all have points of critical deflection, such that another 
curve may be passed tangential to them all through these 

ints. 

PTO this has been added curves of tip speeds for 
several values of projected area ratios, and cross curves 
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of tip speeds for maximum efficiency and critical thrust. 

Proceeding now in a similar manner, and using the 
slip curve charts already mentioned, a series of apparent 
slip curves for the two primary values of projected area, 
.82 and .54, were laid down for varying blocks. Picking 
out the slips at the maximum efficiency for each of these 
two values—.32 and .54—the points for the same block 
coefficient were joined by straight lines, and these lines 
of slip are the slips for maximum efficiency. 

In exactly the same way, slips for critical thrust were 
picked out and joined up, the points of critical thrust 
being those at which the propulsive efficiency curves 
leave the curve of tangents before mentioned. 

It follows that the best results will be obtained when 
the expected apparent slip of a proposed propeller lies 
between these two values, or not much below the 
maximum efficiency, for the particular block. coefficient 
of the vessel, the actual position for block coefficient 
being easily interpolated. 

It will be seen that as the thrusts increase the slips for 
maximum efficiency and critical thrust approach gradually 
nearer one another. 

The propulsive coefiicient used by the author is 
THE where E.H.P. is the effective horse-power of the 
hull with all appendages. It is open to question whether 
this method is the best for general analysis. It might 
have been advisable perhaps to use E.H.P. without 
appendages, or E.H.P. plus a standard allowance such 
as has been done for augmentation and wake; differences 
for particular cases could then be made in just the same 
way as for the other values. It is obvious, too, that 
block coefficient is not the only factor in a ship to control 


| the — (Pitch xX Revolutions) — 1215.96 


(Pueh x Revolutions) 


= slip per 


ee 
An extensive table is given, showing the wide choice of 
propellers that may be made for one set of condition, 


cent., he obtains a column of values for (P x R). But/| with only a small variation of propulsive coefficient, 


pounds per square inch 
I.H.P. x 33,000 
= (P x R) X disc area in square inches 


and therefore a column of 
areas may now be entered 
in the table, whence is de- 
duced the last column, viz., 
diameter of propeller. 

The diameter so obtained, 
about 12.75ft., appears to 
be rather small for the con- 
ditions laid down, and it is 
probable that higher eftici- 
ency would be _ obtained 
with a larger diameter. In 
the supplementary paper of 
November, 1910, where the 
chart is as shown in Fig. 5, 
including the tip speed factor, 
the author gives a specimen 
calculation for a very similar 
proposition. In this the 
vessel is still of .8 block co- 
efficient, the revolutions are 
again 95 per minute, and the 
indicated horse-power per 
propeller is again about 2000. 
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the E.H.P. values. 
Dealing with the chart in his August paper, Commander 


The speed is, however, 13.2 
knots, and the diameter he 


i6U 

is Curves of Thrust and Revs. per Min. for various 

& Pitch Ratios, plotted to Abscissa Value, with 
unmon Efficiency Curve. 
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Dyson gives an example of design of propeller for an | deduces for about the same efficiency is nearly 16ft. The 
ordinary slow speed tramp. The conditions are that the | conditions of the problem restrict this to 143ft.; but even 
ship is a collier with twin screws, and a speed of 12 knots | so there is a considerable discrepancy when allowance is 
is required. Revolutions are to be 95 per minute, and | made for the extra speed of advance. 
the E.H.P. with appendages is 2800. It is desired to| Mr. Barnaby, in his “ Marine Propellers,” quotes Mr. Hall 
know what dimensions of propeller are necessary to give | Brown as stating that “for vessels of very full form—a 
best efficiency at the required speed in trial trim | class with which he has had much experience—a large 
conditions. | diameter and small pitch ratio are essential to success.” 
The following table shows the method of using the | We should be inclined to go further, and to say that a 





chart :— large diameter is essential, in spite of a small pitch 
I.T. per P 2 
uare p.a, _Propul- | E.H.P. > Slip, 63 : Pitch, Area, | Diameter, 
"toh A. bd — 1 hl | EP. per cent. 5 2 8 x 101.33 r R feet. square feet | _ feet. 
D.A. cien peller, | 2s 
2. 55 - 25 . 730 1400 1918 6. 23 95 | 1,215,96 1, 296,75 13. 65 135, 65 13. 
2.6 26 726 1400 1929 6, 24 95 | 1,215,95 1,296, 89 13. 652 131. 10 12. 95 
2. 66 27 . 722 1400 1940 6. 25 i) 1,215,96 1,297,02 13. 653 128. 86 12. 85 
2.71 28 .718 1400 1950 6. 26 95 1,215,96 1,297, 16 13. 654 127.10 | 12.75 
2.77 29 . 713 1400 1964 6. 27 95 1,215,96 1, 297,30 13. 655 125.25 | 12.65 
2. 83 30 708 1400 1978 6. 28 95 1,215,96 1,297,44 13. 657 123.45 | 12.55 
2. 90 31 704 1400 1989 6. 29 9 | 1,215,96 1, 297,58 13. 659 121.13 | 12.45 
3. 00 3: 700 1400 2000 6.30 95 1,215,96 1,297,71 13. 66 117.73 | 12:35 


Assuming values of projected area ratio to vary | ratio, demanded by the revolutions, care being taken to 
between .25 and .32, values of maximum propulsive | ensure that the combination of pitch ratio and slip do 
efficiency are read off from the curves; projecting | not involve a very low efficiency. 
down to the base, a column of indicated thrusts per Mr. Hall Brown quotes a single-screw vessel of .792 
square inch of disc area are thus also read off and | block coefficient, 825 indicated horse-power, 9 knots speed, 
tabulated. On the same ordinates, slips for maximum | 64 revolutions, diameter 16ft., and pitch 16ft., as giving 
efficiency at .8 block coefficient are obtained. a good efficiency. A cursory glance will show the 

Applying the propulsive coefficient values to the | disparity between this and the first case, and the dimen- 
effective horse-power for one propeller, he obtains the | sions given by Mr. Hall Brown are more likely to give 
values for its indicated horse-power. It is desired that | a good practical propeller. The chart seems to indicate 
the propellers run at 95 revolutions per minute, and this | a much smaller propeller for such a case. 
value is also entered in the table The speed of advance In other examples quoted by the author, and similarly 

12 knots x 6080 developed from the chart, for a 21.36-knot reciprocating 

in feet per minute is oo | twin-secrew vessel, and for a very fast turbine ship, the 
| dimensions are adequate; the other examples in both 

papers seem quite suitable to the conditions. 


= 1215.96. 
Applying this value, and the slip percentage values in 











R = 95, and so a column of values for pitch in feet is got. | The constant conditions laid down are E.H.P. 5099 


Now the value of the thrust assumed in the chart in | speed 18 knots, block coefficient .6, revolutions 15 per 


| minute. The suitable propellers, as deduced fr 
| chart, range over projected area ratios from .25 


| and diameters from 15.57ft. to 18.25ft., while the 


om the 
to .46, 
propul. 
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Fig. 5 


sive coeflicients similarly deduced only range from 63.9 
per cent. to 69.9 per cent. 

The author says in this connection, “ Attention is called 
to the slow and very gradual changes in propulsive coefti- 
cientsy and in the characteristics of the propellers here 
arranged for a comparatively small change of efliciency, 
and when we remember that we can make screws for 






































Fig. 6 


each projected area ratio for the same work, it is readily 
seen how vast the field for criticism of any particular pro- 
peller becomes, and also how hazardous it is to offer 
adverse«criticism without careful investigation.” 

With this dictum no one can quarrel, and the proof of 
the pudding must ever be in the eating; at the same time 
there are certain well-known principles deduced from 
actual successful designs with which any theory of 



































































Marcu 10, 1911 


THE ENGINEER 





237 








———————_—_—_—— 

must agree to command confidence. We 
but admiration for the ingenuity dis- 

tructing such a chart as is shown in Fig. 5, 

wide and comprehensive view to 


the propeller 
have nothing 
played in cons 
which enables such a 
be taken of the propeller problem. a ON 
The author postulates the conditions tha te : 8 < 
faces of the propeller blades shall be —— 5 - 
that they shall be accurately set to pitch ; r so t a 
the distribution of the thickness of section a out the 
middle line of blade shall be symmetrical, as shown in 
Vie. 6. He adds that confidence may be felt in applying 
the curves to the case of three or four shafts, provided 
the shafts are widely enough separated to ensure against 
any propeller working in the wake of one esi to it; 
and provided that, in the case of vessels having a shaft = 
the middle line, the deadwood be cut away sufficiently 
to ensure that the middle screw works in nearly as good 
water as the wing screws. He recommends that for 
centre screws a separate chart should be prepared from 
the performances of single-screw ships. Just at this 
point we are not in complete agreement with him. if 
the efliciencies of single-screw ships be adopted for 
use with small centre screws, even where the projection 
of the discs of the centre and wing screws do not overlap, 
there may be a liability to considerable error. There are 
cases on record where the effect of the wing screws upon 
the efticiency of a centre one have been proved to be very 
deleterious, and an assumption such as the author makes 
might be very misleading. ‘ 
There is at the end of the August paper an interesting 
table given, which has been supplied by Naval Con- 
structor 1. W. Taylor, presumably from experimental 
tests made at the Washington Experimental Tank. The 
reentage of E.H.P. which must be added for appendages 
is given for many specific cases, all except one being for 
war vessels. Without differentiating between the 
various items which make up the appendages, namely, 
rudder, shafts and struts, bilge keels, docking keels, single 
keel, bosses, swells, and armour, we may notice that the 
perceatage additions to E.H.P. vary from 5.8 per cent. to 
28 per cent., which shows how serious an item this 
element of resistance may become, and how much the 
|.H.P. with appendages may vary in terms of blceck 
coefficient, as compared with E.H.P. without append- 
ages. Curiously enough, the ship which has tne 
minimum percentage addition for the excrescences is the 
only one which has four shafts—the Parsons turbine 
cruiser Chester. This small percentage is a feature of 
four-shafted ships, for the outboard length of shafting 
and the length of struts is small compared with 
that of a twin or triple-shaft vessel. It is accounted 
for by the fact that the outside propellers are placed 
well forward, and the necessary projection for small 
screws not large. The percentage 
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BOOSTERS. 
No. I. 


To Professor John Perry belongs the distinction of 
having invented the simple continuous-current booster, 
in 1881. To him we owe the idea of raising the voltage 
of a circuit by means of an auxiliary generator, and his 
invention constitutes the starting point in the develop- 

















Fig. 1 


ment of what has now become a truly useful machine. 
The removal of the booster from the present. electric 
lighting and power systems would be the means of 
giving rise to enormous difficulties, and in many in- 
stances to extremely uneconomical results. In fact, it 
may be said that the various machines of this description 
which have been introduced have opened up an entirely 
new field for the storage battery, and have placed cen- 
tral station engineers in a position to obtain results 
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Fig. 2 





which would be absolutely unattainable by any othe: 
known means. But apart from the modern inventions 
in this direction, the ordinary simple boosters are most 
valuable constituents of many electrical plants, for they 
mable engineers to manipulate the pressure in a very 
‘convenient and economical manner. Boosters of this 
kind are largely used for maintaining the correct pres- 
sure at the end of feeders, for reducing the drop in the 
return rails of electric-traction systems, for charging 
and discharging batteries in lighting stations, for balane- 





addition for | 


the earlier types of destroyers is about 17, but in later | 


examples and in torpedo boats it falls to 9 or 94 per cent. 


lor twin-shaft armoured cruisers the percentage varies | 


from 124 to 22, and for battleships from 9 to 28, though 
the only vessel with such a large percentage is the Iowa, 
a twin-screw battleship. 

One does not learn much from these higher values, 
because they may be due either to unavoidable causes, or 
tofaulty disposition of the appendages. In some cases large 
additions are possibly caused by the angle at which the 
shaft swellings lie to the stream lines of the vessel. 
These high values may generally be avoided, and care 
should always be taken in arranging such details that 
large increases of E.H.P. are not involved by the form 
and position of the necessary appendages. More 
interesting are the lower values, which show how 
economically it is possible to carry excrescences when 
sare is taken to avoid all causes which may add unduly 
to resistance and eddy-making. 

The author says in a footnote, “ It is axiomatic, that in 

the case of vessels differing in degree of fineness, but 
having equal appendage resistance, the percentage 
increase of resistance due to the appendages will be 
greatest for that vessel having the least resistance due 
to bare hull.” This is, of course, perfectly true, but it 
does not explain away the very large differences which 
occur in vessels of similar type. 
_ The papers are a most valuable contribution to the 
literature of the screw propeller, and the information con- 
tained in them is already so condensed as to make an 
adequate résumé difficult. They should be consulted and 
studied by all who work in the propeller field. 

The author is to be congratulated upon the skill with 
which he has marshalled his facts, and combined in one 
chart all the complex elements it involves. It represents 
a great amount of labour and the application of much 
Ingenuity. While it will probably not take the place of 
actual experimental propeller investigation, in which the 
exact conditions are producible for any particular case, 
yet, where that method is not available, it cannot fail 
to be a most valuable guide to those engaged in propeller 
design. The author himself would probably not wish 
his work to be considered a last word on a problem which 
is ever fruitful in surprises, and upon which it would be 


: = man indeed who would claim to have reached 
nality, 








‘ T “p AMERICAN SOCIETY OF MECHANICAL ENGINEERS.—The sixty- 
nire meeting of the American Society of Mechanical Engineers 
will he held in Pittsburgh, Pa., from May 30th to June 2nd_inclu- 
end The Society has not met in this city since 1884. The 
aoe “tar Society of Mechanical Engineers is one of the foremost 
a it . reg of technical and professional engineers in the world, 
sol = a home and foreign membership of over 4000. The 
Meta = =i of the Society are in New York City, and Col. E. D, 
Pittst, a t. Louis, is president this year. The Society has in the 
Hoag mre 1 district alone a membership of about 160. An execu- 
ita 3s et consisting of E. M. Herr (chairman), George 
Moen; Kn od Tate, jun., Chester B. Albree, D. F. Crawford, 
th the P vg es, and Elmer K. Hiles (secretary), will have charge 
an ittsburgh meetings.‘ There will be professional sessions, 
: 1 papers will be read and ‘discussed, and there will also be 


a trips through the leading local industrial establish- 
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generally of the shunt or series type. Usually they are 
driven by continuous-current motors, but occasionally 
they are coupled to the shafts of generators and other 
rotating machinery. The advantage of the employment 
of the simple booster when used for incredsing the 
potential of a feeder is that it enables concentrated loads 
of short duration to be dealt with in an economical 
manner. Where the load on a feeder is constant, how- 
ever, it is usually cheaper to put down sufficient copper 
to keep the voltage within the proper limits. By em- 
ploying a shunt-wound booster and connecting its arma- 
ture in series with a feeder, it is possible by regulating 
the strength of the field current by hand to maintain 
a constant pressure at the end of a feeder, notwithstand- 
ing the variable drop in the feeder due to a fluctuating 
load. The same effect could be obtained by raising the 
voltage of the dynamos, but this would give rise to ex- 
cess pressure at the terminals of the lamps and motors 
in and near the station. It is for this reason that the 
desired result cannot be obtained by over-compounding 
the generators. By employing a series wound booster, 
and by allowing the whole or a portion of the current in 
the feeder to flow round the series winding, the control 
of the voltage at the far end of the feeder becomes auto- 
matic, for under these conditions the strength of the 
booster’s field will automatically vary with the load, 
and consequently with the drop in the feeder. In order 
that the voltage of such boosters may vary as nearly 
as possible in proportion to the load it is desirable that 
they should work low down on the saturation curve, 
and that they should be provided with laminated poles. 
In dealing with this somewhat extensive subject of 
boosters it will be well to start from the beginning. and 
first of all briefly consider the simple types as used for 
various classes of service, and afterwards to deal with 
the more interesting machines, which are now proving 
of such value in connection with electric traction sys- 
tems where great fluctuations in load have to be coped 
with. 

The diagram, Fig. 1, shows a simple series booster in 
use for boosting the pressure of an overhead conductor 
f an electric tramway system. A is a shunt motor 
‘connected across the terminals of the generator, and B 
the booster which is driven by this motor. The series 
feld winding of the latter is connected in series with 
‘he positive feeder. It is unnecessary to pass the 
whole of the feeder current round the field magnets of 
such a booster, since the booster’s pressure can be made 
to vary in proportion to a part of the total current. 





Usually diverters are shunted across the series winding, 
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Fig. 3-CONNECTION 


ing three-wire systems with the aid of batteries, and 
for reviving run-down cells. The voltage drop in long 
feeders is often very considerable, and under certain 
conditions it is far more profitable to ‘‘boost’’ the pres- 
sure at the generating station than to put down heavier 
cables. We can make the booster assist or 
the voltage at the busbars by merely changing the 
direction of the field current round the machine's poles. 
it valuable 


extremely in charging and discharging 





oppose 


This property of the continuous-current booster makes | 


Swain ‘« 


FOR SIMPLE BOOSTER 


, so that the latter only carries some of the main current 
| flowing in the feeder instead of carrying the whole of it. 
| By altering the resistance of the diverter it becomes 
| possible to adjust the booster so that it gives approxi- 

mately correct voltage at all loads. Boosters when 
| used in connection with electric traction systems to 
| ovecrome the drop in the return rails, and to keep this 
| drop within the limits prescribed by the Board of Trade 
| are referred to as negative boosters, and their function 
is to suck back the current from the rails in the power- 























batteries, for, as the pressure of the cells rises whilst 
the charging current is flowing, by strengthening the 
booster’s field, the back pressure of the battery may 
be overcome, and the proper charging current so main- 
tained. Similarly on discharge the pressure of the cells 
gradually falls, and by reversing the current round the 


field magnets of the machine so that it assists the 


batteries’ pressure instead of opposing it, the battery | 


san be made to discharge the desired amount of current 
and to maintain the correct pressure at the busbars. 
Boosters employed for the purpose of raising the pres- 
sure 





, house or sub-stations. 


| when used for this purpose. 


Fig. @-BOOSTER FOR THREE-WIRE SYSTEM 


It is quite common to find such 
boosters coupled to the shafts or rotary converters. 
The diagram, Fig. 2, shows the connections for a booster 
In this diagram the booster 
B is shown direct coupled to a shunt motor A, the latter 
being connected across the outers. Only under excep- 
tional circumstances are track feeders justifiable unless 
used in conjunction with negative or return boosters, 
because the cross section of copper that is required to 
afford appreciable relief to the return circuit renders the 


| cost prohibitive. 
at the ends of continuous-current feeders are | 


The diagram, Fig. 3, shows the connections for a 
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simple series booster as used for boosting the feeders 
in a continuous-current electric lighting station; whilst 
the illustration, Fig. 4, shows the general appearance of 
one of these machines. The set consists of a four-pole 
shunt-wound motor, which drives two four-pole genera- 





tors. The motor is designed for 220 volts. Each 
FEEDER 
A B Cc 





AN 





Fig. 5 





generator is capable of dealing with 800 amperes at 0 
- to 15 volts, with a possible variation of 0 to 7 volts, with 
the current varying between 0 to 800 amperes. The 
machine runs at 878 revolutions per minute. The 
machine was built by the firm of J. H. Holmes and 
Co., of Neweastle-on-Tyne. From the diagram, Fig. 3, 
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Fig. 6 


it will be seen that there are adjustable diverters con- 
nected across the field windings, by means of which the 
main current which passes through these windings can 
be varied at will, and the amount of boost for a given 
load can be so changed. It is clear that this simple 
booster illustrated in Fig. 3 is suitable for a three-wire 


shunt booster, and it is clear that under these conditions 
the voltage of the latter will increase with the load. In 
the diagram, Fig. 5, Gis a generator, A the booster's 
motor, B the booster, and C the exciter. A compound- 
wound booster can be arranged to work in the same wav 
as shown in Fig. 6, where the letters A, B, C, and G 
refer to the same parts as before. 

As regards charging and discharging batteries by 
means of boosters, which is really the most important 
section of the subject, and to which we propose to 
devote considerable space in subsequent articles, it mav 
be advisable first of all to take an extremely simple 
ease. The diagram, Fig. 7, which has been supplied 
by the Tudor Accumulator Company, of 119, Victoria 
Street, S.W., shows the simplest connections that can 
be emploved for charging with a booster, which latter 
is naturally a shunt machine. By means of a change- 
over switch, the booster is put into circuit during the 
charging period, and cut out whilst the cells are dis- 
charging. The regulating switch is used during the 
charge to cut out the regulating cells, as soon as their 
charge is completed, and to switch them in during the 
discharge, so as to keep the battery volts constant. It 
| is to be observed that in the arrangement illustrated in 
Fig. 7, in the ease of breakdown of the main generator 
during the charging period, the minimum automatie cut 
out will break the battery circuit, and the supply will be 
interrupted. To provide against this contingency, the 
Tudor Accumulator Company has adopted the system 
illustrated in Fig. 8. In this case a double regulating 
switch is employed, one arm of which is permanently 
connected to the busbars. When about to charge the 





| battery the number of cells connected across the busbars | 


|is reduced by means of this arm until the charging 
current is sufficient, and the booster is connected across 
the two arms so as to charge the regulating cells be- 
| tween them, the second arm being used to cut out 
|the end regulating cells as soon as thev are fully 
charged. In the ease of break-down, the battery is not 
disconnected from the busbars. and under these con- 
| ditions it is onlv necessary to add cells by means of the 
regulating switch to obtain the proper voltage, and con- 
| tinue the supply. The diagram, Fig. 9, shows this 
| system of connections applied to a three-wire system. 
| Various other connections have been devised by the 


| . . 
| Tudor Accumulator Companv for charging the batteries | 


}on a three-wire system, such, for example, as the em- 
ployment of only one booster for charging up the regula- 


battery connected direct to the busbars when the booster 
is shut down. This is convenient when it is not desired 
either to charge or discharge the battery, but merely 
to employ it to steady the voltage, and in the case of 4 
| break-down to continue the supply at a reduced voltage 
| To change the polarity of the booster the field connee. 

tions are reversed by means of an ordinary reyersine 
| switeh, which is interlocked with the arm of the resist. 
ance, so that it is impossible to reverse the current until 
the arm is brought back to the ‘‘off’’ position, or by g 
regulating resistance designed in such a manner that 
the field is connected one way or the other, according 
to the direction in which the arm is turned from the 
‘‘off’’ position. This latter method is employed in the 
system illustrated in the diagram of connections, Fig, 
10. To prevent the booster set from racing in the case 
of an interruption to the supply of current to the motor 
when the generators are not running, or at a time when 
| the busbar voltage suddenly drops, it is essential that 
the booster circuit should be automatically broken, 4 
simple method of accomplishing this is shown in the 


diagram. Both the motor and battery are pro. 
tected by ordinary fuses, but a circuit-breaker jg 
provided in the booster circuit with a fine wire 


coil connected across the motor fuse. So long as the 
fuse remains sound, this fine wire coil is short-circuited, 
but if the fuse blows there is a difference of potential 
across the ends of this coil, which latter trips the 
booster circuit-breaker. The coil is designed to act 
| when the voltage across its ends exceeds the busbar 
pressure by 20 per cent. It is clear that these connec. 
tions may be duplicated for a three-wire system, the 
connections shown in the diagram being used both on 
the positive and negative sides. 

Whilst dealing with these simple machines used on 
electric-lighting circuits, reference may be made to 
middle-wire boosters as used for balancing a three-wire 
system. It is now well known that by taking off tap. 
| pings from the back of a continuous current armature 
and connecting these to slip rings mounted on and 
insulated from the shaft, and by taking leads from the 
brushes of these slip rings and connecting these to a 
| choking coil, the dynamo can be made to be made to 
balance a three-wire system. Fig. 11 shows a simple 
three-wire generator provided with slip rings in the 
manner described, with the neutral wire connected 
| to the middle of a choking coil, which in turn is con- 
nected through slip rings to points on the armature 
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system, for one of the generators can be put in series 
with the positive feeders and the other in series with 
the negative feeders. Instead of employing a series- 
wound dynamo for automatically boosting the voltage of 
a feeder, a shunt machine may be used, which derives 
its excitation from an auxiliary machine mounted on the 
same shaft as the booster, as shown in Fig. 5. This 
auxiliary exciter has a series winding, through which 
the feeder current or a part of it passes. The brushes 
of the exciter are connected to the field winding of the 





ting cells in both halves of the battery simultaneously. 
It is impossible, however, for us to enter into all the 
booster connections which have been proposed, and we 
must pass on to reversible boosters as used in conjunc- 
tion with batteries on lighting systems. "4 

The diagram, Fig. 10, which has also been supplied 
to us by the Tudor Accumulator Company, shows a 
method of employing a simple reversible booster for 
charge and discharge. By means of a double-pole 
change-over switch, the booster can be cut out and the 


winding. In the diagram, Fig. 12, a booster is shown 
connected in the middle wire. Fig. 18 shows a rotary 
converter having a neutral wire connected to the star 
| point of the low-tension windings of the transformers. 
| Fig. 14 corresponds to Fig. 13, but in this instance ® 
| middle-ywire booster is used. These diagrams have been 
| supplied by the British Westinghouse Company, of Tral- 
ford Park, Manchester, and the last-mentioned system. 
| where the middle wire is connected to the star point of 


| the transformers, is a system which has been patented 
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thy any. 
by ee ilk be compounded to compensate for 
pag Me in the positive and negative feeders. Simple 
three-wire machines as illustrated in Figs. 11 and 13 are 
catisfactory where the out-of-balance current does not 
oced 10 or 15 per cent. of the full load current, but 
ae ‘+ exceeds this a booster in the middle wire is 
lesirable. The booster can be designed to deal with 
. iount of out-of-balance current, and to neutralise 
any voltage drop which may occur in the middle wire. 
Supp ce we take, as an example, a three-wire system, 
‘vith 500 volts between the outers and having 1,000 
positive cable, 750 amperes in the 
and 250 amperes in the middle wire. 


and at the floor of 5ft. 8in. The side walls are about 8in. 
thick, and every five feet or so a buttress 224in. thick is 
added to increase the strength. Props can be fixed 
inside this portion of the gallery at distances of 2ft. 
apart. Along that side of the gallery facing the observa- 
tion room, D—Fig. 14—ten windows, 8in. by 6in. in area, 
filled with armoured glass, are arranged. The concrete 
portion of the gallery is shown at A, Fig. 14. For the 
rest of the length it is composed of iron frames buried as 
shown at K in the plan and at C in the cross section. 
At regular intervals the surrounding bedding is recessed 
at one side, as shown at J K, and at these points the 


any a 





amperes in the 
negative cable, 
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Fig 14. 
3-WIRE ROTARY 


Fig. 12. 


Fig. 13. 
3-WIRE ROTARY 


Fig. I! 


3-WIRE GENERATOR 3-WIRE GENERATOR 


WITH MID-WIRE CONVERTER CONVERTER WITH 

BOOSTER MID-WIRE BOOSTER 

Tue Exciveee Swain Sc . 
Figs. 11 to 14 


If the resistance of the latter gives rise to a 20- 


wall of the gallery is pierced with blocked-up windows, | 


where, if required, sampling or recording devices may be | floor of the gallery. 


In all four cases the generator or having a height of 6ft. with a width at the roof of 4ft. Tin. | shot hole drilled in the working face. An alternative 


arrangement for firing the coal dust is in use at Liévin, 
and so far as the published records are concerned, it 
affords a distinct difference between the French experi- 
ments and those which we have already reported. The 
second means in use consists of the preparation of an 
explosive mixture of fire-damp and air in a portion of the 
gallery isolated from the dusty part by a paper screen. 
The first 16ft. of the gallery—that is to say, that part of 
it extending beyond the fan drift to the closed-up end—- 
forms a convenient explosion chamber for this purpose. 
A natural source of supply of fire damp is available close 
at hand to the station in the form of two “ blowers” 
discovered in the workings of No. 3 pit at Liévin. 
| These have been captured, and are led to the 
| pit mouth by a common pipe, and thence to a 
| large holder G, Fig. 14. From this the gas passes 
| to a small holder H carrying a water reservoir on its top. 
By pumping water into this reservoir any desired amount 
| of pressure can be given to the gas. To mix this supply 
of gas with the requisite quantity of air a device like an 
injector is used. From this the mixture is led to an 
| orifice in the upper part of the explosion chamber of the 
| gallery. A second orifice on the lower side allows of the 
| escape of air, and when charging the chamber the com- 
| position of the gas leaving this lower orifice is compared 
| with that entering the top until exact similarity is indi-, 
| cated, when it is assumed that a homogeneous mixture is 
| present in the explosion chamber. The natural gas from 
| the mine is said to be very pure, containing 83 to 93 per 
| cent. of methane, the remainder consisting chiefly of 
| nitrogen, with a small quantity of oxygen and carbon 
| dioxide. The mixture of fire-damp, like the cannon, is 
| fired by an electric fuse. 
Other details of the equipment of the experimental 
station include two Alsing pulverisers for crushing and 
| grinding the coal, appliances for cleaning the gallery by 
compressed air, apparatus for measuring and registering 
various quantities—such as the explosion pressure, the 
| velocity of propagation of the flame, the velocity of pro- 
pagation of the pressure—and means for putting the dust 
| into suspension in the air inside the gallery. The last 
| named perhaps merits further mention. In many of the 
| trials the dust is simply spread evenly by hand on the 
In others, however, the propagation 





volt drop when carrying the current, the booster | attached. Inside this buried portion of the gallery the | of an explosion in a dust cloud has to be studied. To 


would then generate a voltage sufficient to neutralise | length of flame, if it should extend so far, is measured 
this, and so maintain balanced voltages on either side | by cotton or paper tell-tales, while the amount, if any, by 
of the mid wire at the feeding point. With the larger ; which the flame shoots out from the end of the gallery 
load transferred to the other side of the system, the is, as at Altofts, measured by means of numbered posts 


generate this cloud an injector-like device is introduced 
| into the air drift just beyond the outlet of the fan. Com- 
| pressed air is supplied to this injector, which is fed with 
| coal dust from a hopper. To this hopper the dust is 


direction of the current through the booster would be 
reversed, and consequently the latter would again main- 
tain balanced voltages at the feeding point. 

The British Westinghouse Company, of Manchester, 


erected at uniform intervals. | brought on a conveying belt from the crushers, as it is 

While the end of the gallery farthest from the obser- | essential that the dust should pass through the injector 
vation room is open, the other end, as shown in Fig. 14, | into the gallery at a uniform rate. The dust is suffi- 
can either be left open or closed as desired. To this end | ciently fine, according to the report"before us, to be 


movable wooden beams are wedged against the end of 
the gallery, and two masonry pillars erected close at 
hand. Sixteen feet from the closed end of the gallery a 


has brought a number of instances before our notice 

where these middle-wire boosters are in use. For ex- 

ample, two 700 kilowatt rotary converters fitted with 

middle-wire boosters, and. giving 460 to 520 volts at the 

direct-current end, have been connected to the mains 

of the Cleveland and Durham Electrical Power Com- 

pany at Middlesborough. The out-of-balance current of 

the three-wire system amounts at times to as much as 

300 amperes, and this, we are told, is dealt with quite 

successfully by these machines. The boosters are quite | 
small machines. ‘Two 300-kilowatt machines have also | 
been supplied to the County of Durham Electric Power 

Company to supply a power and lighting three-wire load 

to Palmer’s Shipbuilding Yard, Jarrow-on-Tyne, and 

various other machines provided with these middle-wire | 
boosters have been supplied by this firm to electrical | 
undertakings in different parts of the country. 


fan, E, situated in the crasher house. This drift can be 
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THE EXPLOSIBILITY OF COAL DUST. E - 
No. V.* | coh hit edad 


Havine discussed in previous articles the British and ne ene 
American attempts to deal with the problems of a 
coal dust explosion, we will now turn to the Continent, | 
and briefly review the work so far done on the subject at | 
the Liévin experimental station in France. 
_We have already seen that prior to the Courriéres | 
disaster in 1906 French mining engineers had paid but | 
little attention to the views advanced elsewhere as to the | 
explosive nature of coal dust. Although the official | 
report issued after the Courriéres explosion did not | 
mention coal dust as a possible cause of the disaster, | 
this theory was strongly urged by certain private | 
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masonry drift leads off at right angles tu the ventilating | 


closed at F by a trap door, so as to prevent damage being | 
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individuals, 

As a result the Comité Central des Houilléres de France, 
a body analogous to the Mining Association of Great | 
Britain, determined to undertake an extensive series of | 
experiments dealing with the safety of mining work in | Pipe 
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carried in suspension by the air current circulating 
through the gallery, and but little is deposited on the 
sides and floor. 

Four series of experiments have so far been reported 
from Liévin. The first two of these were carried out, not 
with the gallery described above, but in a special erection 
giving a closed circuit. As 
these two series were purely 
preliminary to the work in the 
larger gallery, we will not stop 
to describe them. The third and 
fourth series are, however, well 
worth consideration. In the 
third series of experiments the 
influence of various modifying 
agencies was studied. Thus, 
the influence of atmospheric 
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< conditions, of the precise manner 
%G and means of initiating the ex- 

Y ik plosion, of the quantity of dust 

B Y 1% used, of the fineness of the 
| Y ily dust, and of its content of vola- 








tile matter have, among other 
varying factors, been investi- 
gated. In other words, the 
experiments were designed so 
as to ascertain the conditions 
most favourable or the reverse 
to the production of coal 
dust explosions in mining 
operations carried on under all 
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YU a between certain wide 
eee Influence of atmospheric con- 


ditions.—The report states that 
the temperature and pressure of 
the air inside the gallery have no 
appreciable effect on the pro- 
pagation of a coal dust ex- 
plosion. Ina moist atmosphere, 
however, the violence of the 
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in particular. By 1908 a suitable testing gallery, | 
213ft. in length, had been erected at Liévin, near Lens. | 
This gallery, which is close to the Liévin coal mines, | 
was increased in length to about 750ft. in 1909, | 
while during last year it was still further extended, | 
and now it occupies a length of 984ft. In Fig. 14 
we give a general plan of the gallery as at present 
B ™; ; . The fan is 
th id approach actual working conditions has been | a 3 horse-power Rateau ventilator, capable of producing 
Bat. eal of the French committee, just as in England. | g current of air of 10ft. per second through the gallery 
ut at Liévin the arrangements may be regarded as more | on a water gauge of 0.58in. It will be seen that 
nearly fulfilling the proposed ideals than those adopted at | the ventilating current speed adopted at Liévin is 
Altofts, for we find M. Taffanel, the director of the| only about half that used by the English experi- 
station, and his fellow-workers paying attention not only | menters, but about five times as great as that of the 
to the form of cross section used, and simulating mining | Aynerican. 
Practice by the erection of timbering, but also taking| To fire the charge of coal dust a cannon representing a 
retire the nature of the side walls of the gallery, | hlown-out shot is used as elsewhere. Two such cannon 
Seep with regard to their conductivity for heat, have been in use. In one case the bore is 2in. in diameter 
; For Pe! approximate to actual conditions. | and 283in. in length; in the other the bore is 1.57in. and 
roi “ed e first 33 yards the gallery 18 constructed of | the length 47}in. Either cannon can be placed at an 
inforced concrete, the cross section being a trapezium | point in the gallery, and, if required, it can be sunk flush 
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general, and the question of the explosibility of coal dust | ~4 Air-pipe 
Firedamp,trbim N23 pit 
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| done to the fan by the force of an explosion. 


Fig. 14—TESTING GALLERY AT LIEVIN 





~* No. 1V. appeared January 27th, 1911. 'in the closed-up end of the gallery so as to simulate a 





although the difference is so 
small as to be readily over- 
looked and lost in differences 
due to other causes, such as 
variations in the fineness and 
purity of the dust. 

Influence of the cause of ignition.—1t would seem 
that of all the factors influencing a coal dust explosion 
those relating to the cause of ignition most readily 
lend themselves to decisive determination. It is now 
generally accepted that coal dust, unless raised in a 
cloud beforehand, is not readily ignited by a naked 
flame. Hence an explosive which will produce ignition 
and propagation in a mine or experimental gallery, 
where the dust is lying scattered on the floor and 
sides, must not only result in a flame of sufficient 
temperature, but give rise to a detonation wave 
strong enough to stir up a dust cloud. An_investi- 
gation under the heading, “Influence of the Cause of 
Ignition,” could therefore be divided into two parts. In 
the first some attempt might be made to ascertain the 
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volume of heat required to ignite a ready formed dust 
cloud. In the second the maximum allowable amount of 
disturbance caused by the explosion, if a coal dust propa- 
gated explosion is to be avoided, could be studied. No 
very definite information regarding these two aspects of 
the case can be expected, and the French report does not 
surpass our expectations. We find with regard to the 
first that a cloud of fine pure coal dust containing 30 per 
cent. of volatile matter was projected by compressed 
air from a nozzle into the flame of a lamp from 3ft. to 6ft. 
distant. With a sufficient density of dust it was found 
that the mixture readily ignited. It is of interest to note 
that on certain rare occasions ignition of coal dust has 
been observed to take place in mines quite apart from the 
occurrence of a blown-out shot. Thus, a few years ago, 
in a certain mine a piece of falling lamp wick was 
seen to ignite the dust cloud arising from the passage 
of a train of tubs. With regard to the second effect, 
namely, the amount of detonation required to produce 
an explosion, the French report apparently upsets 
one almost universally accepted belief. For it has been 
established that under certain circumstances black 
powder as a blasting agent is not nearly so dangerous 
as gelatine dynamite. This is so in spite of the fact that 
black powder has long since been removed from the list 
of “ permissible explosives.” The explanation is easy. 
Black powder has a flame more than three times as long as 
an equal quantity of the ordinary average “ permissible 
explosive,” and its duration in time is said to be about 
3000 times as great. On the other hand, the disturbance 
caused by an explosion of black powder is much less thar 
that due to a dynamite explosion. Hence the two effects 
counteract each other, and under certain circumstances 
immunity from danger actually lies more on the side of 
the older explosive. At Liévin active propagation was 
obtained when the charge of gelatine dynamite exceeded 
160 grammes. On the other hand, it was exceptional to 
obtain an explosion with black powder when the charge 
fell below 500 grammes. The fact that black powder has 
been condemned as dangerous may be accounted for by 
the fact that nearly all previous experiments with it 
have been conducted with a cloud of dust, formed 
beforehand in the air, instead of allowing the explosive 
to generate its own dust cloud. 

Experiments were also carried out under this heading 
with fire-damp as a source of ignition. It would appear 
that with 280 cubic feet of fire-damp mixture, containing 
about 10 per cent. of methane as a source of ignition, the 
succeeding coal dust explosion was sometimes intensified 
and sometimes reduced in violence. The latter pheno- 
menon, it is suggested, can be explained by the fact that 
large quantities of carbon dioxide and water vapour are 
projected into the dusty zone as a result of the combus- 
tion of the fire-damp, and that, in consequence, the 
propagation is partially smothered. 

Influence of the quantity of dust.—The upper and 
lower limits of dust density between which an explosive 
mixture is obtainable are not definitely known. Just, 
however, as they exist in a gaseous mixture, so too it is 
believed do they obtain with a dust mixture. Theoreti- 
cally the quantity of average bituminous coal required to 
consume all the oxygen in a cubic foot of free air is 
.1180z. Hence if a mixture of air and coal dust con- 
tain less than this amount per cubic foot, we would 
expect incomplete propagation, due to insufficient com- 
bustible matter, while if it contain more than this amount 
we would again expect incomplete propagation by reason 
of the formation of carbon monoxide with a reduction in 
the temperature of combustion. The futility of theory, 
when applied to coal dust explosions, is exemplified in 
this matter. For at Liévin, even using 1.6500z. of dust 
per cubic foot of air—that is to say, employing fifteen times 
the quantity of carbon with which the oxygen of the air 
can combine the upper limit of dust density was not 
reached. This applies to fine pure Liévin dust. With a 
coarser dust propagation began to cease when the dust 
density reached 1.30z. per cubic foot.. Another dust 
showed greatly retarded propagation at .9 oz. per cubic 
foot. It would appear, however, that, while the upper 
limit is thus very far above what theory would require, 
the velocity of propagation rises to a maximum as the 
dust density is increased, and then falls off. Thus, in the 
case of the fine pure Liévin dust mentioned above, the 
maximum velocity of propagation occurs with the dust 
density between .337 oz. and .610 oz. per cubic foot. 

As regards the lower limits of inflammability, it would 
appear that these, too, differ with different qualities of 
coal. Thus it is stated that about .112 oz. per cubic foot 
represents the lower limit for the fine pure Liévin dust, 
while for the coarse dust it is .225 oz. 

While these results are certainly surprising, it should 
be borne in mind that the dust in the experiments in ques- 
tion was distributed on the floor of the gallery, and was 
not in suspension in the air previous to the test. It is 
thus more than likely that the figure arrived at by 
dividing the air space inside the gallery into the weight 
of dust used is very far from being a true measure of the 
dust density. Indeed, it can hardly be otherwise than 
too great in all cases. At the same time, it should be 
remembered that a possible explanation of the high upper 
limits lies in the probable automatic regulation of the 
explosion. Thus, should the flame encounter an extra 
dense cloud threatening to extinguish it, the velocity of 
propagation would at once be reduced, so that the disturb- 
ance would be lessened and the cloud would become less 
dense. 

In their direct practical application these tests are, 
however, quite conclusive and of great importance. The 
lower limits of inflammability are without doubt ve 
low—very much lower than what is commonly met wit 
in mining work. Deposits of dust on the fioors of 
galleries corresponding in amount to .45 oz. to .90z. per 
cubic foot of air space are not rare. Hence, normally, 
many mine galleries are well ubove the lower limits as 
regards their dust deposits, and it does not seem possible 
to devise practical means whereby dust removal can be 
carried out so effectively as to bring the deposits below 





the maker’s yard at Gorton. 


the lower limits. As for the upper limits, it appears 
equally hopeless to rely on an excess of dust to extinguish 
propagation. 

Influence of watering.—The above conclusions apply 
to dust in the dry state only. As regards watering, the 
report states that if the dust density does not exceed 
.45 oz. per cubic foot it can be rendered free from the 
risk of initial ignition by applying to it a weight of 
water equal to its own weight. A fortiori, this quan- 
tity of water would also prevent propagation should 
ignition once take place. The great practical difficulty 
with watering is, of course, the rapid evaporation which 
takes place. 

Influence of the fineness of the dust.——The state of 
division of the dust influences the possibility of an 
explosion in two ways. In the first place, the finer the 
dust the more easily is it stirred up as a cloud. Secondly, 
as the size of the dust particles diminishes the ratio 
between surface and volume increases. This results in a 
more rapid liberation of the volatile constituents, so that 
combustion is accelerated and the velocity of propaga- 
tion increased. It would therefore appear that the fine 
dust is doubly dangerous, and that in mining work it is 
less the total quantity of dust present, and more its state 
of division, which should be regarded with close atten- 
tion. The French report states that a 200-mesh sieve 
serves as a handy criterion for the fineness of the dust. 
Thus, with a residue of 14 per cent. on such a sieve a 
violent explosion with a lower limitof inflammability anda 
high velocity of propagation is to be expected. With 
33 per cent. residue the explosion is considerably 
reduced in violence, the lower limit of inflammability is 
nearly doubled, while the velocity of propagation is only 
three-quarters of what it is in the previous case. With 
75 per cent. of residue on the 200-mesh sieve no 
explosion is to be expected. These figures and results, 
it must be pointed out, can hardly be expected to be 
universally applicable. It is probable that they would 
not apply to any case outside the conditions prevailing at 
Liévin. 

Influence of the content of volatile matter.—The per- 
centage of hydrogen and hydro-carbons present in the 
coal dust has apparently a noticeable effect on its explosi- 
bility. Why precisely this should be so has not yet been 
definitely settled, but the Liévin results indicate that the 
content and composition of the volatile constituents have 
an important influence on the velocity of propagation. 
It is concluded that dusts containing less than 18 per 
cent. of volatile matter can be regarded as free from the 
risk of explosion. With this percentage and less, the 
velocity of propagation is too low to stir up the dust. As 
the content of volatile matter rises from this figure to 
30 per cent., the violence of the explosion and the velocity 
of propagation both increase. 

Influence of the purity of the dust.—As at Altofts, 
the experiments at Liévin clearly bring out the fact that 
inert dust mixed with coal dust greatly diminishes the 
explosibility of the latter, and that if it be present in 
sufficient quantity it can render the coal dust practically 
free from danger. The French experimenters, employing 
slate dust, a material occurring naturally among the dust 
in the galleries of many mines, find that a dust contain- 
ing 30 per cent. of volatile matter has its propagating 
powers very largely reduced if to it be added 30 per cent. 
of inert dust. With 40 per cent. of slate dust the flame 
produced by the combustion is considerably shortened, 
and travels very slowly, whilst with 50 per cent. ignition 
is prevented in almost every case. 

With respect to the practical application of this remedy 
it is pointed out that the proportion of ash naturally 
present in the coal acts‘as inert matter, but that its 
effect is probably not so great as an equal quantity of 
artificially added material. In many French mines 
investigation shows that there is already more than 
40 per cent. of slate dust present in the dust lying on 
the roads. It is added that the best means of estimating 
the quantity of inert dust present is to separate it in a 
liquid having a specific gravity of about 2—such, for 
example, as a mixture of ethylene bromide and alcohol. 

This concludes our account of the third serics of 
experiments at Liévin. The fourth series is equally 
important, and relates to the investigation of means 
whereby a coal dust explosion once started can be 
stamped out. With this aspect of the work we hope 
to deal in a succeeding issue. 








A REMARKABLE LOCOMOTIVE. 


THE Darjeeling-Himalayan Railway is a narrow gauge 
line 5L miles long, which, starting from Siliguri 398ft. above 
the mean sea level rises to a height of 7407ft. at Ghoom 
Station, 47 miles distant. It then descends to Darjeeling, 
which lies four miles further on, the terminus itself being 
6812ft. above the sea level. Although of only 2ft. gauge the 
construction of this line presented serious difficulties, the 
steep ascent requiring the provision of frequent loops or 
spirals and reverses, one of the latter having gradients of 1 in 
28. The average ascent for the 40 miles between Sookna and 
Ghoom is 170ft. per mile; for the first 7 miles to Sookna 
Station the gradient is gentle, but from this point to the 
summit at Ghoom the average gradients in the sections 
vary from 1 in 29 to 1 in 37, and curves of 70ft. radius are 
numerous. 

To work such a difficult line with safety the ordinary loco- 
motive is ill-adapted and it was decided to place an order 
with Beyer, Peacock and Co., Limited, Manchester, for a 
Garratt engine, the features in the design of which render it 
particularly suitable for such work. The specification sub- 
mitted to the makers stipulated that the locomotive should 
be able to travel over reverse curves 60ft. radius with a length 
of tangent between the curves of 20ft. only. Of this 20ft. 
tangent ovly 6ft. are level, as at 7ft. from each end the 
angle commences, which raises the tangent to the super- 
elevation of 24in. on the outer rail of the curves. Accord- 
ingly a trial line fulfilling these conditions was laid down in 
A plan of the line is given in 








eT 
The engine consists of three main parts, namely, the 


below. 
boiler and frame and the two motor bogies. Drawings on page 
241 show the engine in sectional elevation and half was 

while reproductions of photographs taken on the line in the 
makers’ grounds are shown on page 248. The end views con. 
vey a good idea of the manner in which the three com. 
ponent parts of the engine adjust themselves to the severe 
conditions of the reverse curves and connecting tangent 
already mentioned. 

Referring to the illustrations, it will be observed that 
instead of the boiler being placed above the wheels ag js 
usual, it is carried on a girder frame which is pivoted and 
supported at its extreme ends on bogies. These bogies are 
in reality miniature locomotives sans boiler, and along with 
their water tanks and coal bunker constitute the greater 
portion of the weight of the locomotive and give stability 
to the running. Another feature of the Garratt engine 
is that the centre line of the boiler portion which connects 
the two bogies also forms a chord of the curve on which the 
engine is travelling and the sharper the curve the greater 
will be the projection of the boiler weight towards the centre 
of the curve. Comparing the Garratt engine then with other 
forms of articulated locomotives, the most vital element in 
the new engine is the situation of the boiler, completely 
between the two main connecting points of the boiler frame 
without the latter overhanging materially the connecting 
points. On the other hand in the former types of articulated 
locomotives the frame is superimposed upon the bogies and 
extends over the whole, or nearly the whole, length of the 
machine. In consequence of this improved design the sizes 
of the boiler and wheels and tank accommodation need never 
be considered in relation to each other by reason of the 
limitations hitherto imposed as there are no wheels under 
the boiler and no side tanks on the carrying frames. Hence 
the height and diameter of the boiler are practically un- 
restricted. This enables a shorter boiler with a greater tube 
efficiency to be used. The whole engine, therefore, possesses 
unusual pliability and stability, combined with freedom from 
the restricting influences hitherto associated with articulated 
engines. 

With regard to the bogies, these are designed so that the 
weight is well distributed and alterations of the amount of 
fuel and water carried have no material effect. The weight 
of fuel and water bears but a small proportion to the weight 
of the bogies and the load these have to carry, and the chief 
point the designer has to consider is the correct situation of 
the bogie centre relative to the centre of gravity. The 
appended table of particulars shows how evenly the weight 
has been distributed. 

The locomotive here described is of 0-4-0, 0-4-0 type and 
the whole of the adhesive weight is therefore carried by the 
coupled wheels. There are four cyiinders 1lin. diameter by 
idin. stroke, placed outside the frames with their slide valves 
on top and Walschaerts’ valve gear. The frames are placed 
outside the wheels and the axle-boxes and springs are outside 
the frames. Outside cranks with counterbalance extensions 
are provided. There are three water tanks with a total 
capacity of 850 gallons, one being on the bogie at the smoke 
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box end, a second underneath the boiler barrel, and a third 
combined with the fuel bunker is situated on the bogie at the 
fire-box end. ll three tanks are connected by suitable 
piping and are filled through the holes shown at either end 
of the engine. 

An interesting feature is the design of the bogie centres. 
At the fire-box end there is a flat surface in addition to two 
side-bearing surfaces, while at the smoke-box end the swivel- 
ling surface is dished, and there are no side bearing surfaces. 
This arrangement gives a three-point system of suspension to 
the main frame, enabling the whole engine to adapt itself to 
the several curves and to the super-elevation of the rails. The 
boiler barrel is 3ft. 10fin. diameter outside and 7ft. long, and 
the Belpaire fire-box shell is 4ft. 8in. long and 4ft. 94in. wide, 
with an internal copper fire-box, thus showing that a boiler 
of large capacity and wide and deep fire-box can be provided 
even with a 2ft. gauge. The boiler is placed in a jin. plate 
framing, and is fixed at the smoke-box end, allowance for 
expansion being provided at the fire-box end. Drummond 
duplex safety valves loaded to 1601b. per square inch are 
fitted on the dome, and water is supplied to the boiler by two 
of Gresham and Craven’s No. 8 injectors. Two regulators 
are also provided in the dome with independent rods and 
levers arranged to work together or disconnected from one 
another. One goes to the smoke-box in the ordinary way, 
and the other is brought out through the back of the fire-box 
and underneath the footplate to the bogiecentre. Connection 
between the steam pipes and cylinders is made through ball 
joints on the centre line of the bogie pivots. The exhaust 
steam from the rear bogie cylinders also passes through a 
ball joint on the centre line of the bogie pivot into a pipe 
leading to the exhaust pipe in the chimney, to which the 
exhaust from the front bogie cylinders is also connected 
by a sliding pipe and universal joint, as clearly shown 
in the sectional views. The couplings are of the standard 
Darjeeling Himalayan pattern, and fenders are fitted as rail 
guards. Both bogies have vacuum brake apparatus, while 
the rear bogie has also a hand screw brake. The tires and 
axles were supplied by Vickers, Sons and Maxim, Limited. 

The following are the leading particulars of the loco- 
motive :— 

Gauge of rails.. Pag sam. 
Cylinders, outside .. .. .. .. 
diameter and stroke. . 
centre to centre.. 


| : 
a llin. by Lin. 
= 4ft. 10}in. 
Boiler— 
ees ae ee 
Diameter outside at front, telescopic 
Height from rail enidh. dae 6 
Tubes— 
Number and diameter... .. .. 
Length between tube plates » '.. 


a 
3ft. 103'n. 
4ft. 6in. 


..2 195, 1gin. 
.. L7ft. Bhin. 
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Copper box— 
ngth inside .. 4ft. 1gin. 
Widthinside .. .. .. 4ft. 3,4 in. 
Height at front inside .. 4ft. 
* back ,, or dake: pa sft. 10in. 
Centre of boiler to roof inside - 1 gerd wae 
Outer shell— 
Length outside 4ft. Sin. 
Width outside.. .. .. .. .. 4ft. 9sin. 
Centre of boiler to top of shell . 2ft. 
Shape of top and how stayed Belpaire 
Heating surface— 
Tubes .. ; 603 sy. ft. 
Fire-box 64 sq. ft. 
ae 667 sq. ft. 
Area of fire-grate -. 17.58q. ft. 
Sa ree er ae 160 IB. per sq. in, 
Tractive power per lb. of mean effective pressure in 
ar Kea es, SR ae ee. as ce ee 
Wheel base— 
Centre to centre of bogies. . 17ft. 3in, 
Bogie wheel base ; 4ft. 3in. 
Extreme wheel base 24ft. Gin. 
Full. 
Front bogie. 
Tons. ewt. qr. 
Weight on rails .. Ges 5 oe, 
” - - 6 8 0 
i = - a a7 8 
Hind bogie. 
S m2 
; & 2 
[se 2:3 
. * és -v2 0 8 
Quantity of water 850 gallons 
. fuel 1 ton of coal 


We are informed that in the trials on the track at the 
makers’ works the reverse curves shown in Fig. 1 were 
traversed with complete ease and steadiness at speeds corre- 
sponding to those at which the engine will be run in actual 
work, and the advantages due to the flexibility of the com- 
ponent parts were amply demonstrated. The construction 
and trial of the engine were supervised on behalf of the 
Darjeeling Himalayan Railway Company by Mr. G. M. 
Garrard, M.I. Mech. E., the company’s consulting engineer. 








THE LONDON, TILBURY, AND SOUTHEND 
RAILWAY. 


THE proposed absorption of the London, Tilbury and 
Southend Railway by the Midland invites an historical sketch 
of this small line, which during the past 35 years, and under 
its present managing director, has undergone a remarkable 
rise towards efficiency and prosperity from an impoverished, 
struggling, and wretchedly organised concern. 

This essentially suburban line was promoted by the Eastern 
Counties and London and Blackwall Railway Companies in 
1852 as follows :—To extend from a junction with the Eastern 
Counties system at Forest Gate to Barking, and thence to 
Tilbury, Southend, and Shoeburyness, following the river. 
The Blackwall Company was to grant in perpetuity the use 
of its Fenchurch-street terminus, together with running 
powers to Gas Factory Junction, 2? miles distant, where the 
Eastern Counties line to Forest Gate vid Stratford was joined. 

In 1854 another Bill was passed sanctioning certain devia- 
tions, and the purchase of a short branch from near Stanford- 
le-Hope to Thames Haven, together with wharves to be 
constructed at the latter place, and vesting the lease of the 
Tilbury line in Messrs. Peto, Brassey and Betts, the con- 
tractors, for a term of twenty-one years, the receipts to be 
subject to a reduction of one-third for the tolls on the Eastern 
Counties and Blackwall lines, and for the use of Fenchurch- 
street and Shoreditch (Bishopsgate) termini. 

The line was opened from Forest Gate to Tilbury in 1854, 
and extended to Southend in 1856. At Easter, 1858, the 
Barking and Bow (Gas Factory Junction) extension was put 
into operation. This line, by obviating the necessity of 
running round by Stratford to get from the Blackwall to the 
Tilbury line, shortened the distance from Fenchurch-street 
to Southend, also to the Victoria Docks and North Woolwich, 
while it facilitated the traffic to and from Bromley, Plaistow, 
East Ham, and Barking. 

In 1888 a new main line, extending from Barking to 
Pitsea vid Upminster, where there are two branches, viz., 
to Romford, on the Great Eastern, and to Grays, on the 
original line, was opened. The Upminster “‘ cut-off ’’ 
shortened the distance between Fenchurch-street and 
Southend from 42 miles to 35} miles. 

The company now owns 79 miles 20 chains, partly owns 
another 8 miles 9 chains, and works over 8 miles 58 chains of 
foreign lines. The total mileage, including sidings, in 
equivalent of single track, amounts to 202 miles. The com- 
pany owns and works a ferry service for passengers and 
goods between Tilbury and Gravesend, its fleet consisting of 
four twin-screw and two paddle steamers, with an aggregate 
registered tonnage of 953. 

When the scheme was first promulgated the landowners 
were unanimous in its favour; they would unhesitatingly 
give their land at fair agricultural value, and, unfortunately, 
Mr. Peto believed them. Theastute contractor was completely 
hoodwinked. Relying on verbal promises, no steps were 
taken to fix the landowners to their pledge, and in no district 
of equal ground has more unfair advantage been taken of the 
liberality with which the owners were dealt. The price of 
almost every rood of line was contested. Exorbitant claims 
were exposed in court, and large reductions made in the esti- 
mated value of the land in dispute. Lesson after lesson, 
however, proved unavailing, for up to the very last the spirit 
of extortion was found to be at work. The contractors soon 
realised that the Tilbury Railway, in common with nearly all 
independently worked subsidiary lines which have to depend 
upon larger systems for terminal station facilities, was un- 
likely to prove a gold mine. Therefore, they ran the line as 
cheaply as possible, with miserable carriages and old loco- 
motives hired from the Eastern Counties. Being desirous of 
shaking off their responsibility, they obtained in 1863 an Act 
of Parliament to authorise an arrangement with the Great 
Eastern Railway for leasing the line under modified 
conditions. Negotiations were entered into and terms 
offered, viz., a perpetual guaranteee of 44 per cent. 
from the Great Eastern. However, the difference 
between this return and the then supposed perman- 
ent minimum of 6 percent. caused the shareholders to reject 
the proposal. In February, 1875, when the contractors’ 
lease was nearly run out, fruitless attempts were made to get 
another company to lease the property. In the following 


July the lease expired, and the company found itself 
completely thrown upon its own resources, without a carriage 





or locomotive of its own, and bewildered by the sudden 
severance of leading strings. Arrangements were come to 
with the Great Eastern for tiding over the difficulty. That 
neighbour consented to supply carriage stock and locomotive 
power for the time being, better terms being obtained as 
regards rent than the Tilbury line would have got if it had 
appealed to the Railway Commissioners, while it was given 
powers to supply its own carriage stock after two years, and 
its own locomotives after five years, if it was thought 
desirable. 

On May 1st, 1875, the Tilbury Company had appointed 
Mr. Arthur Lewis Stride to be the first general manager and 
resident engineer. The choice was most fortunate. This 
gentleman, now the chairman and managing director of the 
company, and one of the oldest members of the Institution of 
Civil Engineers, came to them with a large and long experi- 
ence on the Chatham and Dover system, and at once took 
energetic measures to bring the starved railway to a state of 
efficiency. On the next August Bank Holiday the Tilbury 
line carried an enormous—in fact a record—traffic, notwith- 
standing that since Mr. Stride could borrow no carriages he 
was precluded from advertising excursion trains. He could 
only employ the stock he had, and run the trains as quickly 
as possible. The chairman, Mr. Bischoff, congratulated the 
shareholders that this great day had passed off with but one 
accident—the killing of a pig. : } 

On the 20th September following two excursion trains 
were in collision at Barking, and although only one life was 
lost the Board of Trade made it the peg on which to hang a 
remarkable homily respecting the ‘‘ grave dangers attaching 
to the running of large excursions, especially on lines of 
small extent, where it is next to impossible that the means 
at the disposal of the company can enable it properly to 
equip the extra trains brought into use.’’ On this occasion 
four heavily loaded excursion trains, each consisting of a 
score of coaches, were following one another on the time 
system at short intervals. There was only one guard in 
charge of the brakes of each train, and only one train had a 
continuous (chain) brake, which was applied to only three or 
four vehicles. The report continues :—‘‘The servants with 
the excursion trains have to pass long hours of idleness at 
the seat of the excursion, and must, with the help of the 
dinner money which is allowed them by the excursionists, 
have many temptations to drink far more than is good for 
them, as was unfortunately exemplified in this Barking 
collision.’ The report concludes with a tribute to Mr. 
Stride :—‘‘ The new general manager is doing much towards 
improving the condition of the line. He has issued a book 
of rules, and established train register books at the various 
stations. A general improvement of signalling arrangements 
is in progress. He is about to adopt the block system.” 

Among other reforms instituted by Mr. Stride were the 
provision of third-class accommodation, the line having 
hitherto conveyed only first and second-class; the early 
adoption of an automatic continuous brake—the Westing- 
house, and the establishment of locomotive and carriage 
shops at Plaistow. Eventually second-class was abolished, 
although the second-class fares were less than a pennya mile. 

In July, 1894, the Forest Gate and Tottenham Railway, 
connecting the Tilbury with the Midland system, and jointly 
owned by the two companies, was opened for traffic. Asa 
result through express trains commenced to run from 
St. Pancras to Southend, and the Midland became able to 
convey passengers for Australia per the Orient Line to 
Tilbury Docks, thus saving them the inconvenience of 
crossing London. The difficulties of dealing with the con- 
stantly growing short-distance traffic were almost wholly 
overcome by the opening of the Whitechapel and Bow Rail- 
way connecting the Tilbury with the Metropolitan District 
system, on 2nd July, 1902. This line enables the Tilbury 
Company to pass a great deal of its suburban traffic into and 
out of London without using the meagre accommodation 
furnished by Fenchurch-street, for the passengers can filter 
out and in at the various stations on the new line. 

However, in view both of the additional traffic which this 
opening brought as between Campbell-road (where the White- 
chapel line joins the Tilbury) and Barking, and the then im- 
pending electrification of the Metropolitan—District, a 
costly and elaborate widening scheme was decided upon and 
carried out between the years 1902-1908, in two sections, viz., 
Campbell-road to East Ham and East Ham to Barking. Six 
through running lines were provided for this distance of 
12 miles, including the laying of a special pair of tracks for 
the electric lines through the Little Ilford triangle to 
Barking. A new goods yard was laid out at Barking, and 
extensive marshalling sidings at Little Ilford. All the 
stations were rebuilt, Barking particularly being greatly 
enlarged. Several level crossings, the last that remained on 
any main line within the London area, were superseded by 
overbridges, one at Barking necessitating a fine viaduct of 
eight openings. A new bridge of three 50ft. spans over the 
river Roding was built. Lastly, the line from Fenchurch- 
street to Barking was entirely re-signalled on the ‘‘ lock and 
block ’’ system. Further widening of the line and recon- 
struction of stations east of Barking is now proceeding, while 
the original timber viaduct at Benfleet has just been re- 
placed by a structure in iron and concrete. 

The Tilbury management has been conspicuously success- 
ful in exploiting passenger traffic of all descriptions, especially 
a huge working-class one. The best ‘‘express’’ trains are 
one each way between Southend and the City, accomplishing 
the journey of 35 miles 66 chains in 50 minutes, including a 
stop at Westcliff. Thirty years ago the weight of these trains 
behind tender was 85 tons, whereas they now total 350 tons. 
The 2? miles of line between Fenchurch-street and Gas Fac- 
tory Junction are very congested, and until the widening near 
Barking was carried out the ‘‘down’’ train often took 20 
minutes to accomplish the first 74 miles, but nevertheless 
managed to arrive at Southend to time, perferming the 
remaining 28 miles in 30 minutes, including the Westcliff 
stop. Otherwise the road is easy. In the ‘‘down’’ direction 
there is a long bank of about three miles to the summit level 
of 150ft. above sea near Laindon Station, and the line is also 
uphill from Leigh to Southend; but these ascents are 
balanced by down grades to East Horndon and Pitsea. How- 
ever, the whole service of short journeys is most briskly 
carried out, partly because the quick-acting air brake is 
employed to save every second, and with trains averaging 
from 200 to 240 tons in weight there are portions of the line 
where the booked speeds work out at 54 miles perhour. Since 
July, 1909, through trains have been run between Ealing and 
Shoeburyness, the change from electric to steam traction, and 
vice versd, taking place at Barking. 

Since 1880 the Tilbury Railway has provided its own loco- 





motives by ordering from well-known makers. Until 1g99 
the standard engine was a side-tank bogie locomotive of the 
ten-wheel 4-4-2 type, with outside cylinders; but in that 
year the beginning of a development of goods and mineral] 
traffic led to the purchase of two six-coupled tender locomo. 
tives, and these are still the only tender engines on the 
railway. In 1903 some tank locomotives of the 0-6-2 ty 
began to be acquired for goods work principally. In 1904 
Mr. Whitelegg, the locomotive superintendent, evolved what 
was practically a new class of express tank engines by 
rebuilding on an enlarged scale a number of those built to the 
company’s designs about eight years previously, and, jp 
consequence of the steady increase in train loads, new engines 
of similar dimensions, viz., 19in. by 26in. cylinders, 6ft 6in, 
wheels, a total heating surface of 1099 square feet, a grate 
area of 19.7 square feet, and a working pressure of 170 Jb,. 
have been bought since then. Since May, 1899, Tilbury 
locomotives, specially fitted with vacuum brake apparatus, 
have worked the Midland trains to and from St. Pancras in 
place of Midland tender engines. The company’s rolling 
stock now comprises seventy-eight locomotives, all of which 
bear names. 








TWO MONTHS’ CLYDE SHIPBUILDING. 





THAT the shipbuilding industry is now recovering from 
the effects of the recently prolonged lock-out, and the conse- 
quent holding up of vessels on the stocks, is now being made 
evident in the enlarged ouput of tonnage from Clyde yards, 
For the month of February the output was over the average 
figure, being, in fact, the best for the month since 1904, and 
for the two months the figure is higher than that for the 
corresponding period of the past three years. The totals of 
the two months are 35 vessels of 66,350 tons, as compared 
with 31 vessels of 59,930 tons in the first two months of last 
year. The vessels launched during February numbered 20, 
and the tonnage amounted to 43,800 tons, as compared with 
37,160 tons in February last year, and 22,480 tons in 
February, 1909. Included in the list of contributory items 
are two vessels whose tonnage runs into five figures, one being 
the Argyllshire, of 11,000 tons, built by John Brown and Oo., 
Limited, of Clydebank, for the Shire Line ; and the cther the 
Hildebrand, of 10,000 tons, built by Scott’s Shipbuilding and 
Engineering Company, Greenock, for the Booth Line. Sur- 
passing these large vessels, however, in engineering interest 
is one of the smallest items ov the list—the Electric Arc, 
of 25 tons, launched by McLaren Brothers, Dumbarton. 
This notable little vessel has been built for the purpose of 
demonstrating the practicability of a system of transmitting 
electrically the power developed in high-speed engines to a 
motor driving the slower revolving propeller shaft, which has 
for some time been advocated by Mr. H. A. Mavor. Interest 
also attaches to the vessel on account of the engines being 
driven by gas from a suction gas producer on board. A 
number of good orders for new tonnage have been booked 
during February, the amount approaching 62,000 tons dead- 
weight capacity. Amongst the more notable items are two 
steamers, each of 7000 tons, for the intermediate service of 
the P. and O. Company, placed with Caird and Co., 
Greenock ; a steamer of 10,000 tons deadweight capacity 
placed by T. and J. Harrison, Liverpool, with D. and W. 
Henderson and Co., Partick, and a steamer of 6000 tons 
deadweight capacity placed by the same owners with Chas. 
Connell and Co., Scotstoun ; a steamer of 8250 tons carrying 
capacity, by Arbuckle, Russell and Co., Glasgow, and one of 
7000 tons, by Bethel Gwyn and Co., London, both placed 
with Russell and Co., Port-Glasgow ; a steamer of 8500 tons 
carrying capacity, by Thos. Dunlop and Sons, Glasgow, with 
Robt. Duncan and Co., Port-Glasgow, and two large 
steamers, with Roger and Co., for owners whose names have 
not been made public. A further order booked which is of 
special interest from an engineering standpoint is a 5000-ton 
vessel which Barclay, Curle and Co., Whiteinch, are to build 
for Russian owners, and to fit with oil engines for propulsion 
and for working auxiliary and deck machinery. 


ALPINE TUNNELS. 


THE construction of the Loetschberg Tunnel is on the point 
of being completed. Advancing at the rate of 8.20m. a day 
on the north side and 5.90 m. on the south, the tunnel has 
already been driven close upon 14 kiloms., and the junction 
will be effected very shortly. On the north side water con 
tinues to flow at the rate of 177 litres per second, and the 
temperature is 27 deg. Cent., while on the south the tem 
perature reaches 32 deg. In Berne there is a good deal of 
uneasiness over the proposals being put forward to improve 
the Mont Cenis Tunnel, which the Swiss railway administra- 
tion hoped at one time would have been abandoned to its fate, 
especially since France associated herself with the Loetsch- 
berg approach to the Simplon Tunnel by undertaking the 
construction of the Frasnes-Vallorbe line, whereby the French 
railways would be put into more direct communication with 
the Berne system. At first the Italian Government pro- 
posed to facilitate traffic through Mont Cenis by employing 
electrical traction, but the French regard this as only a half 
measure, and they are preparing a project for driving a tunnel 
through Mont Cenis at a much lower level, and at the same 
time reducing the gradients leading up to the tunnel. There 
will, however, still remain the single line on the Italian side, 
and it is difficult to see how the track can be widened suffi- 
ciently for laying two lines over the greater part of the dis- 
tance. Another tunnel in course of construction, and offering 
interesting features, is the one through the Pyrenees connect- 
ing Aix-les-Thermes on the Midi line with Ripoll in Spain. 
From Aix-les-Thermes the railway follows the Merens Valley, 
and then, to avoid the heavy gradients at Saillens, it makes 
a complete turn round the Sagnens mountain. The line is 
then cut through the mountain sides until it reaches the 
Hospitalet Station. Over this part of the route the line is 
carried through short tunnels and under rock to proteot 1t 
from snow and avalanches. From Hospitalet begins the 
biggest part of the undertaking, consisting of a tunnel 
5330 m. long through Puymorens. On the Spanish side good 
progress is made through granitic rocks; but on the Hos- 
pitalet side the schist rocks contain considerable quantities of 
water, which necessitates timbering, and the walling and 
roofing of the tunnel with concrete. It is expected that the 
new Trans-pyrenees line will be complete in four or five years. 
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GAISSON SICKNESS AND COMPRESSED AIR. 


- exceedingly interesting paper on “ Caisson Sickness 
ane ” was read before the Royal Society 
of ‘Arts on Wednesday of last week by Mr. Leonard 
Erskine Hill, F.R.S. Our readers will be aware that it 
has been recognised for a long time now—there will be no 
need for us to discuss the methods by which the knowledge 
was arrived at—that the troubles experienced by men 
working under pressure are due to the fact that nitrogen 
is dissolved in the tissues ofthe body. When decompres- 
sion occurs suddenly, or more or less quickly, this nitrogen 
cannot escape sufficiently quickly, and bubbles of it make 
their appearance in the blood and interfere with the 
circulation. We need only quote one form of disease 
roduced as an example. The paralysis known as diver’s 
an is due to a local death and degeneration of the spinal 
oe brought on by bubbles of nitrogen blocking the 
circulation there. ‘I'he question has been well studied both 
in this country and abroad, and it was early recognised 
that the harm did not lie in actually being submitted to 
pressures higher than that of the atmosphere, but in 





this pressure being too suddenly relieved. Accordingly 
it bas been customary in diving and other operations | 
necessitating the use of high pressures to arrange for a | 
sraduated rate of decompression varying with the pres- | 
sure employed. In a book on the subject published in | 
Germany in 1900, Messrs. Von Schrétter, Heller and | 
Mager laid down the principle that a uniform decompres- 
sion rate of two minutes for each .1 of an atmosphere ; 
or, in other words, twenty minutes foreach 15 lb. pressure 
was safe. They based the calculations by which they 
arrived at this conclusion on the law of saturation and 
desaturation of the body, which had been enunciated by 
Zuntz. Up till comparatively recently the whole idea 
has been to decompress slowly but continuously, and in 
cases of high pressure the period of decompression has 
necessarily been lengthy. In a lecture which Mr. Hill 
cave at the Olympia Exhibition in October, 1907, he 
expressed himself as believing in steady and uniform 
decompression. In his recent paper he shows that he has 
reason to believe that what is known as stage or step 
decompression is to all intents and purposes as good and 
as little injurious, and, moreover, that it saves time. 

It was, we believe, Dr. John Haldane who first advo- 
cated step decompression. He proposed that supposing a 
diver were working under a pressure of six atmospheres, 
in decompression he should be quickly brought up to a 
point where the pressure was only from 1} to 2 atmos- 
pheres; that he should remain there from thirty to sixty 
minutes and then be brought quickly to the surface. The 
idea was not immediateiy universally adopted ; indeed, 
there are doubtless many who still adhere to the prin- 
ciple of gradual but continuous decompression. 

By no means the least valuable portion of Mr. Hill's 
present paper is that which is devoted to the numerous 
experiments which he, in collaboration with others, have 
carried out regarding the effects on the human body of 
various methods of decompression. It would be impos- 
sible with the space at our command to go in detail into 
these experiments. They were, however, evidently 
carried out with great care, and by means of an old steel 
boiler with a cubic capacity of 42.2 cubic feet. In this 
either Mr. Hill or his co-worker, Mr. M. Greenwood, were 
exposed many times to pressures exceeding + 60 lb., 
four times to + 75 lb., and on one occasion Mr. Green- 
wood underwent a pressure of + 92 lb.—this, we may 
mention, being equivalent to immersion in water to a 
depth of over 210ft. They investigated the effect of 
various methods of decompression by analyses of urine 
passed under different pressures and circumstances, 
arguing that when the kidney is actively secreting, the 
saturation of the urine with nitrogen gas must approxi- 
mate to that of the arterial blood. They also experi- 
mented with various animals, including goats and pigs. 

The conclusions which they reached were, first, that it is 
safe for a man to be rapidly decompressed after exposure 
to about + 18]b.; this, it may be added, is the general 
experience in caisson working. Then the investigations 
led to the opinion that a stage at + 8 lb. lasting fifteen 
minutes is enough after a shift at + 301b., and a stage of 
thirty minutes at + 15]b. after a shift at + 40 1b. to 
+ 45lb., provided a medical lock for recompression is at 
hand. Recompression in case of adverse symptoms after 
too rapid decompression was found to be of much value ; 
but evidently Mr. Hill thinks that expert medical advice 
should be available in any works where high pressures 
are employed. 

The final opinion at which Mr. Hill appears to have 
arrived is that whereas decompression times are often too 
short, those tabulated by the Admiralty Committee are 
unnecessarily long, particularly if the men are persuaded 
to exercise their bodies during decompression. This 
Committee, by means of experiments on goats, found a 
great superiority of the stage over the uniform method of 
twenty minutes per atmosphere, and drew up a set of 
tables which give times of decompression with a great 
appearance of exactitude. The tables were, however, 
based on theoretical assumptions as to circulation time, 
volume of blood, and desaturation of the blood in its passage 
through the lungs. Mr. Hill points out that as bodily 
activity has a most potent effect on the circulation, increas- 
~~ the rate perhaps six or ten times, and converting 

slow ” parts into “quick” parts it seems clear that these 
tables have only a limited accuracy. Moreover, he asserts 
that the statement that the blood is desaturated in its 
passage through the lung requires proof. Hence, having 
personally found the benefit of bodily exercise during 
compression he advocates it most strongly, averring 
that not only may decompression time be reduced by its 
means, but that the chances of harmful consequences are 
reduced. If, for example, men coming out of a caisson 
— be made to climb up to the top of the shaft and 
Own again during the time they are waiting for the end 
of the stage it would greatly increase their safety. 





Experiments made with the breathing of oxygen immedi- 





ately prior to decompression have indicated that such a 
proceeding would also tend in the direction of protecting 
the workmen from ill effects, especially if bodily exercise 
be indulged in during the compression. With the two 
combined Mr. Hill thinks the time of decompression might 
be shortened. Further investigations, however, are 
necessary before it can be determined by how much the 
time may be safely shortened. 

The work of Mr. Hill and his confréres has undoubtedly 
carried our knowledge of the subject further than it was, 
and it is now pretty clearly known under what conditions 
men may work with safety under high pressures. The 
great thing is to see that they conform to the necessary 
regulations, which they are by no means always ready to 
do. This is understandable. They are naturally anxious 
to be free after a spell of work. Much of the sickness 
experienced in the past has been due to wilful disregard of 
regulations. Anything, therefore, that can be discovered 
which will reduce the time necessary for decompression 
without increasing the risk must be beneficial, for the less 
time the men have to spend while the pressure is being 
removed the less likely are they to infringe the rules. 








GAS EXPLOSIONS IN BOILER FLUES. 





IN an interesting lecture to the Oldham Engineers’ Asso- 
ciation on Saturday, the 25th ult., on the above subject, 
Mr. William Ingham referred to the Distington boiler explo- 
sion, which occurred on September 18th, 1909, when eight 
Lancashire boilers were simultaneously destroyed, four 
exploding violently and completely destroying the other four. 
The boilers were fired by blast furnace gas, and beneath each 
gas burner at the front of the boiler a small coal fire was kept 
constantly burning to ignite the gas flame should this 
become extinguished. 

It will be remembered that there was a certain amount of 
mystery surrounding this explosion, which occurred whilst 
Mr. Ingham was in Workington, and he took part in its 
investigation. It was suggested that, as there was consider- 
able fluctuation in the gas pressure and variation in the 
quality and constituents of the gas, if, after the flame were 
extinguished, and the gas and air were discharged in con- 
siderable quantities in the flues, before ignition, an explosive 
mixture might accumulate mm the flues, and the ignition of 
a large volume of such mixture by the flame from the coal 
fire, or by the flame from an adjacent boiler, might cause an 
explosion, which would lift the boiler and cause it to explode 
from internal pressure in dropping down again. 

Careful investigation and calculation showed, however, 
that the maximum pressure which could be produced by 
such an explosive mixture would not exceed 40 lb. per square 
inch if confined in a closed vessel. Immediately a boiler 
was lifted, however, or the brick envelope forming the flues 
gave way, the force of the explosion would have spent itself, 
and the gas pressure would fall, and probably the boiler 
would drop on its seat again, or roll over. Certainly the 
boilers would not be blown into fragments, many of which 
were hurled to great distances by this explosion. 

The conclusion arrived at, therefore, by the Boiler Insur- 
ance Company’s engineers, and the engineer-surveyors of the 
Board of Trade was that this multiple explosion was caused 
by an excessive accumulation of pressure in one boiler, due 
to the blocking up of the orifice leading to the safety valve in 
some manner not clearly ascertained. 

Mr. Ingham went on to say that he did not believe any 
really disastrous boiler explosion or economiser explosion had 
ever been due to sudden and violent combustion of an explo- 
sive mixture of gas and air. Some ten or a dozen cases were 
instanced, which had come under his notice, of explosions in 
boiler flues. His attention was first drawn to these occurrences 
by a number of peculiar explosions which took place at a 
cotton mill in Oldham some forty years ago, where two 7ft. 
Lancashire boilers were fired on what is known as the 
‘‘coking’’ principle. This consists in firing the boilers by 
heavy charges of fuel every few hours, the dampers being 
kept nearly closed between the charges, and opened gradually 
as the steam pressure fell on the gauges. When a certain 
gaseous coal was used, it was noticed that when the dampers 
had been closed for some time after charging the fires—and it 
was necessary to open them in order to maintain the steam 
pressure—a kind of explosion took place, the effect of which 
was to blow open the fire-doors, and a sheet of flame would 
shoot out of the furnace mouths. On several occasions flame 
was observed to shoot out of the top of the chimney stack, 
and the soot in the chimney was fired, red-hot flakes of soot 
being showered down and deposited for some time in the 
vicinity of the chimney stack and the neighbouring streets. 
No other ill effects, however, were experienced, although the 
boiler attendant had several narrow escapes of being severely 
burned. 

In the dozen or so of cases investigated by the lecturer the 
effects all bore a marked similarity to each other. They 
occurred in most cases after the fires had been banked for 
some time. In one case the flue covers were blown away, 
and about two-thirds of the brickwork from the top of the 
boiler. Another occurred in the overtop flue of a Galloway 
boiler ; in one case the chamber of a Green’s economiser was 
blown down and the upper portion of the back end of the 
economiser was blown away, and the engineer severely 
scalded. 

Tn all these cases it would be noticed that the result of gas 
explosions in boiler flues were almost invariably of a mild 
character only, seldom doing more than finding vent for the 
gases by blowing down the brickwork envelope forming the 
flues, or lifting up the iron plates or other coverings. 

The most serious explosions ever attributed to gas in flues 
were what was known as the Agecroft explosion (where one of 
two economisers was shattered to pieces at the Agecroft 
Printworks, near Manchester), and the explosion of an 
economiser at Stanley Mills, Leesbrook, Oldham, on January 
2nd, 1885, where a vast amount of damage was done, and 
several persons were killed. In the first case, however, it 
was shown that there were two economisers working under 
precisely similar conditions, and the safety valve of the one 
which exploded was found quite fast and inoperative, whereas 
the safety valve of the other, which did not explode, was 
found to be quite free in action. Hence, it is more probable 
that the explosion was not one of gas; but of the economiser 
itself. 

In the case of the Stanley Mill also, although at the 








formal inquiry held by the Board of Trade the Ccmmis- 
sioners attributed the explosion to an accumulation of gas in 
the economiser chamber, the lecturer’s father, the late Mr. 
Edward Ingham, of Oldham, who was called in by the 
coroner to investigate and report on the case, satisfied the 
coroner’s jury that the explosion was due to excessive 
pressure in the economiser itself. 

As a precaution against flue gas explosions, overtop 
chambers, or cavities, or pockets in which the distilled gases 
from the fuel can rise and accumulate, and when the dampers 
are opened become mixed with the air, should be carefully 
avoided in setting boilers, and this showed the importance of 
not entrusting the setting of boilers to ordinary bricklayers. 
Much more skill was required in setting boilers than was 
generally recognised. It was too often thought that any 
bricklayer who could use a trowel could set a steam boiler and 
build up the flues. The coal used on a Lancashire boiler in 
one year would cost much more than the price of a new boiler, 
and 5 per cent. on this amount, which could be easily saved 
between the setting as ordinarily carried out, and the work of 
a skilled boiler-setting engineer, would more than repay the 
slight extra cost of a really good setting. 

Where ‘‘ back draughts,’’ or slight flue explosions were 
experienced, and there was difficulty in altering the flues, some 
communication might be made from the highest point in the 
flue chamber to the chimney stack to facilitate the escape of 
the gas up the chimney. 

Some boiler flues were much more liable than others to gas 
explosions. In such cases, whenever the fires are ‘‘ banked,’’ 
or heavily charged with fuel, the dampers should be kept 
open for some little time afterwards, in order to allow the 
gases from the green fuel to escape before the dampers are 
more closely shut down. Fires, also, should not be broken 
up suddenly when the dampers require to be opened. Air 
should be first gradually admitted by partial opening of the 
dampers, which should be kept wide open for several minutes 
before the fires were touched. 








NATIONAL ASSOCIATION OF MASTER HEATING AND DOMESTIC 
ENGINEERS —At a meeting of engineering employers in these 
trades held at Birmingham on March 3rd, it was resolved to form 
a branch association of the National Association of Master Heating 
and Domestic Engineers, to cover Birmingham and the three 
counties of Warwick, Stafford, and Worcester. An organising 
committee was elected consisting of Messrs. John P. Achurch, 
Charles Barter, G. N. Guest, J. Jackson, and W. L White, 82, 
Upper Trinity-street, Birmingham, the last-named being convener. 
The new branch association is to promote and forward the interests 
of heating and domestic engineers in the area above named, and 
to be affiliated with the National Association, whose headquarters 
are at 12, Great James-street, Bedford-row, London, W.C. (Mr. 
H. B. Watt, secretary). 

BOILER AND ENGINE INSURANCE —At the thirty-third annual 
meeting of the British Engine, Boiler and Electrical Insurance 
Company, Limited, held at the head office of the company, 
12, King-street, Manchester, on March 3rd, the chairman, 
Mr. Longridge, stated that while the increase of business during 
the year 1910 had been highly satisfactory there had also been a 
considerable increase in the item of claims as compared with the 
preceding year. There seemed to be no particular reason why the 
ratio of claims for steam engines and dynamos should have 
increased so much as it had done (in the case of dynamos the 
increase was nearly 25 per cent.), but it was somewhat remarkable 
that their heaviest losses had been on re-insurances for other 
companies where the inspections were not undertaken by their own 
staff. Among electric motors, in which class of their business there 
was practically no re-insurance, the ratio of breakdown was almost 
identically the same as in previous years, viz., one breakdown for 
every eight motors insured. That breakdowns were so numerous 
even among machines which were constantly under supervision, 
testified to the value of insurance such as the company undertook, 
and the steady increase in the business was sufficient proof that 
their work was appreciated. With regard to the oldest branch of 
their special class of business—the insurance of boilers—he was 
able to repeat an oft-told tale and to state that during the year 
there had been no explosion of any boiler under their inspection, 
and although one life had unfortunately been lost through the 
collapse of a furnace crown, that was the result of an oversight with 
regard to the feed, such as cannot be prevented by any system of 
inspection that might be devised. Perhaps he ought to add that 
the rate of increase in the number of boilers in use was not so 
great as in former years owing to so many of the smaller boilers 
being superseded by gas or oil engines, or by electric motors, whiie 
in the case of large works it was a common practice to replace old 
boilers by a smaller number of boilers of larger size. With improved 
designs and better facilities for inspection there was greater safety 
in working now, even though the pressures were so much higher 
than in the days when boiler insurance was first started some tifty 
years ago. 

Royau LystrrutTion.—A general meeting of the members of the 
Royal Institution was held on Monday afternoon, the 6th instant, 
Sir James Crichton-Browne, treasurer and vice-president, in the 
chair. Major C. Ashburnham, Mrs. Roy-Batty, Colonel E. H. 
Rethell, D.S.O., Mr. L. M. E. Dent, Mr. M. de Selincourt, Mr. 
J. J. Dobbie, Miss Greaves, Mr. D. C. J. H. Kropveld, Miss 5. 
McNaughton, Mr. F. W. Mander, Dr. Ettie Sayer, Mr. C. J. 
Tabor, Dr. W. Wahl, and Mrs. Watson were elected members. 
The secretary reported the death of Professor J. W. Bruhl, an 
honorary member of the Institution, and a resolution of condolence 
with the family was passed. The following are the lecture arrange- 
ments at the Royal Institution after Easter :—Mr.J. E C. Bodley, 
three lectures on (1) ‘‘Cardinal Manning”; (2) ‘*The Decay of 
Idealism in France, and of Tradition in England ”’; (3) *‘ The Insti- 
tute of France.” Professor Frederick W. Mott, two lectures on 
“The Brain and the Hand.” Professor W. W. Watts, two lectures 
on (1) ‘* The Ancient Volcano of Charnwood Forest (Leicester- 
shire)”; (2) ‘‘Charnwood Forest and its Fossil Landscape.” Pro- 
fessor R. W. Wood, of the Johns Hopkins University, three lectures 
on the ‘‘ Optical Properties of Metallic Vapours” (illustrated). 
Dr. W. N. Shaw, two lectures on ‘‘ Air and the Flying Machine ”: 
(1) ‘*The Structure of the Atmosphere and the Texture of Air 
Currents”; (2) ‘‘ Conditions of Safety for Floaters and Fliers.” 
Mr. T. Thorne-Baker, two lectures on (1) ‘‘ Changes Effected by 
Light’; (2) ‘* Practical Progress in Wireless Telegraphy”’ (illus 
trated). Professor Selwyn Image, three lectures on (1) ‘‘ John 
Ruskin, or the Seer and Art”; (2) ‘‘ William Morris, or the 
Craftsman and Art”; (3) ‘‘ Walter Pater, or the Connoisseur and 
Art.” Mr. W. P. Pycraft, two lectures on ‘‘ Phases of Bird Life ”: 
(1) ‘Flight’; (2) ** Migration”; and Mr. W. L Courtney, two 
lectures on ‘‘ Types of Greek Women: Nausicaa and the Homeric 
Women”; ‘‘ Sappho and the olian Poets: Aspasia and Pericles.” 
The Friday evening meetings will be resumed on April 28th, when 
a discourse will be given by Professor W. M. Flinders Petrie on 
“The Revolutions of Civilisation.” Succeeding discourses will 
wobably be given by Professor Martin O. Foster, Professor 

illiam Stirling, Professor R. W. Wood, Professor Gilbert Murray, 
Commendatore G. Marconi, Professor Svante Arrhenius, and other 
gentlemen. Professor H. E. Armstrong, F.R.S., has been nomi- 
nated the delegate of the Royal Institution at the celebration of 
the centenary of the Royal Frederick University of Christiania, 
and Sir James Crichton-Browne, M.D., F.R.S., as delegate at the 
celebration of the 500th anniversary of the University of St, 
Andrews, 
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REINFORCED CONCRETE WATER TOWERS AT YORK 


( Fox description see page 245) 
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REINFORCED CONCRETE WATER TOWERS. 
‘> elevated water towers which represent interesting 
Two elevated nae concrete have recently been built at 


aS sin for 
example — «North-Eastern Railway Company. «These 


nnd oan in the engravings on thisand on page 244 
towers olding capacities of 20,000 and 100,000 gallons of 





—bave The 100,000-gallon water tower is 


waler 101ft. high, and has an internal diameter 
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THE 20,000 GALLON TANK 


of 32ft 4'n., and a depth of tank of 21ft. The tower is | 
supported on eight external columns and one internal column 
reinforced with Kahn rib bars of ?in. and Fin. sections, and 
is braced at intervals varying from 14ft. to 12ft. 9in. 
Platforms are erected at the level of the bracing to permit of | 
the erection of ladders giving access to the towers. As boring ' 
operations proved the ground to be unsatisfactory, three 40ft. | 
Truscon piles were driven under each column. The total | 
weight of the water contained in the tank of this tower is | 
approximately 450 tons. 

The 20,000-gallon tower is hexagonal in plan, with an 
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THE 100,000 GALLON TANK DURING CONSTRUCTION 


internal diameter of 20ft., a depth of 10ft., and is covered 
with a light flat concrete roof. The tower is 110ft. in height, 
and rests upon a foundation of two Truscon piles 40ft. long 
under each column. There are six columns in all, 16in. by 
16in. at the bottom and 16in. by 12in. at the top, braced at 
Intervals of 14ft. The bracings are Sin. by Sin., reinforced 
with gin. bars. Two bracing platforms are arranged for the 
inclusion of a ladder giving entrance into the tank through a 





circular manhole. The weight of water contained in the 
tank when filled to its maximum capacity is about 90 tons. 
No special waterproofing was used, and since their comple- 
tion the tanks have, so we understand, proved to be absolutely 
water-tight. The whole of the reinforcement was on the 
Kahn system, and the work was carried out to the require- 
ments of Mr. C. F. Bengough, of York, engineer of the 
Southern Division of the North-Eastern Railway, by the 
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THE 100,000 GALLON TANK COMPLETED 


Trussed Concrete Steel Company, Limited, of Westminster, 
as consulting engineers. Details of the reinforcement of 
both towers are given on page 244. 





LAUNCH OF THE PASSENGER STEAMSHIP 
GERONA. 


ON Saturday, 4th March, Swan, Hunter and Wigham 
Richardson, Limited, launched from their Wallsend ship- 


| yard, Wallsend-on-Tyne, the twin-screw passenger steamship 


Gerona, the latest addition to the Cairn Line Steamships, 
Limited, of Newcastle-on-Tyne. This vessel embodies some 
of the features of the T.S.S. Tortona, recently built by the 
same firm for the same owners ; but she is larger, has a great 
deal more passenger accommodation, and in every way has 
been improved to meet the increasing requirements of the 
services between England, Canada, and Italy. The well- 
known Thomson Line of Dundee, which is now incorporated 
with the Cairn Line of Steamships, used to own a vessel 
called the Gerona, remarkable for her popularity owing to 
immunity from accident and other causes. It has therefore 
been considered a good augury to revive the name in the new 
ship. 

The addition of the Gerona to the Thomson Line will 
enable a fortnightly passenger service to be maintained 
during the season of open navigation between the North- 
East Coast of England, Southampton and Montreal, return- 
ing to London. The other vessels in the service will be the 
Tortona and the Cairnrona, which were also built at the 
Wallsend shipyard. In the winter and early spring these 
vessels will be employed in carrying emigrants between Italy 
and Canada. 

The Gerona is built to the classification of Lloyd’s 100 Al, 
and she will comply with all the requirements of the Board 
of Trade, the United States laws for carrying passengers and 
the Italian Emigration Laws. She is rigged as a two-masted 
fore-and-aft schooner and has two funnels. There is a com- 
plete shelter deck from stem to stern and about it a poop, a 
long bridge, and a topgallant forecastle. Deep web frames 
have been provided instead of hold beams, giving not only 
increased strength, but also leaving the holds clear for carry- 
ing bulky cargo such as large machinery. Amidships there 
will be accommodation for about 140 first-class passengers. 
The cabins will be spacious and comfortable, a certain 
number of them on the bridge deck being in sets of two with 
a communicating door to be used by family parties. The 
dining saloon extends right across the vessel and is sur- 
mounted by a handsome dome. On the deck above the 
dining saloon is the music room. At the after end of the 
deckhouse on the promenade deck is the smoke room, abaft 
of which is a verandah café. Throughout the vessel there 
will be provision of fire-extinguishing pipes, with a complete 
outfit of hose pipes. The electric installation will give light- 
ing throughout the ship and also serve wireless telegraphy 
apparatus. 

The planning of the catering department has been carefully 
studied, the galleys, hakeries, pantries, and store-rooms all 
being elaborated to comprise the most improved modern 
appliances. There are three separate galleys, for first-class 
passengers, for emigrants, and for the crew respectively. On 
the shelter and in the upper ’tween decks there are berths for 
about 1500 third-class passengers, together with dining 
accommodation. All the sanitary fittings in the vessel are 
to pass the regulations of the Board of Trade, and also the 
American and Italian emigration rules. There will also be 
hospitals for ordinary and infectious cases, an operating- 
room, and adispensary. A special feature of the emigrants’ 


living quarter is a complete installation of the thermo-tank 
ventilating and heating plant. The fans will be sufficient to 
renew the air eight times an hour. They can be reversed at 
will, so as either to draw the air out of the different parts of 
the ship or to inject cool or warm fresh air. The captain, 
officers, and engineers will have accommodation on the boat 
deck. The seamen and firemen, instead of having their 
living quarters in the forecastle, as is usual, will be more 
comfortably installed on the shelter deck at the after-end of 
| the vessel. 
| The twin-screw triple-expansion engines, and also the 
boilers, are being constructed by Palmer's Shipbuilding and 
Iron Company, of Jarrow. The boilers will be worked with 
Howden’s forced draught. The Gerona has a large cargo 
capacity, a large equipment of winches and derricks being 
provided to handle the goods expeditiously. A considerable 
| portion of cargoes from Canada will be food supplies, and 
| refrigerated holds will be provided for these, the necessary low 
| temperature being maintained by means of J. and E. Hall’s 
carbon di-oxide process. 
| The vessel was named Gerona by Miss Gear, the elder 
| daughter of Mr. W. I. Gear, a director of the Cairn Line of 
| Steamships, and vice-president of the Robert Reford Com 
| pany, Limited, of Montreal and Quebec. 











TIN AND COPPER. 


BotH these metals have been of late passing through 
| somewhat unusual experiences, which call for notice. There 
| has been a considerable amount of speculation and fluctua- 
| tion in the tin market since the present year opened, and the 
| last fortnight of January showed various advances until the 
figure of £204 was touched on January 30th. Great excite 
ment was very naturally aroused by the movement above the 
£200 limit, recalling to mind, as it did, the 1906 *‘ boom,”’ 
when a “‘ squeeze’’ carried cash tin up to £215 perton. The 
anticipation of supplies being diminished, and determined 
speculation under the lead of a powerful syndicate, made 
consumers nervous as to the future, and caused them to pur- 
chase the metal with avidity. Before long, however, the 
market was restored to £200 per ton for spot tin ; and Straits, 
when the present month opened, were getting back to some- 
thing like a norma! level, although it was still being quoted 
£192 10s. The unprecedented activity in the tin-plate trade 
of late was the chief cause of the upward movement. The 
demand for tin-plates during the past few months has been 
enormous, and although compared with a year ago the 
American, Canadian, and Australian purchases for the opening 
month of 1911 showed a little falling off, yet this was far 
more than compensated for by considerable increases in the 
requirements of India, Germany, France, Belgium, Japan, 
China, and some other market:. The value of that one 
month’s shipments reached £610,257, or an improvement of 
£84,475. It will be seen, therefore, that the present year 
opened well in tin-plates, and the few weeks that have since 
elapsed have seen the maintenance of a very satisfactory 
foreign demand. Under these circumstances, therefore, if the 
tin market is to come down further from its recent figure of 
£183, as appears likely, it will in all probability at any rate 
be let down gently on the rest of its journey. A drop of over 
£20 since the year opened should be enough for the ‘‘ bear’’ 
speculators for the present. Much, however, will depend 
upon the position of the’ Transatlantic tin-plate demand, as 
well as upon ordinary speculative influences in the tin 
market itself. As to copper, a further business has been done 
with India recently in copper and in yellow metal sheets. 
Electrolytic is in better demand than recently on account of 
the improvement in the electric engineering industries. If 
the American railways push forward their constructive policy 
the Transatlantic consumptive demand for copper, among 
other metals, should improve; but the position there seems 
somewhat clouded by the decision of the Inter-State Com- 
merce Commission regarding railway rates. Meanwhile the 
inquiry for copper for British shipbuilding purposes con- 
tinues much brisker than for some time past, and likely to 
be maintained. Standard cash price at time of writing is 
quoted at £54 8s. 9d. to £54 13s. 9d., and three months 
£55 Qs. 6d. to £55 7s. 6d. The market during the past few 
days has been somewhat shaky, but is steadying again. 








THE INSTITUTION OF CIVIL ENGINEERS: STUDENTS’ MEETINGS.— 
At the students’ meeting held at the Institution on Friday, the 
24th February, at 8 p.m., Mr. G. Midgley Taylor, M. Inst. C.E., 
in the chair, Mr. R. J. Samuel, Stud. Inst. C.E., read a paper on 
“The Design and Construction of Works for the Bacterial 
Purification of Sewage.” The author described the general 
arrangement of works, the treatment of sewage and contact beds 
and continuous filters, and the different stages of purification, the 
paper being fully illustrated by diagrammatic lantern slides and 
views of actual works in operation. Messrs. Hasledene, Smith, 
Denny, Meade, Cole and Lovegrove took part in the discussion 
which followed the paper. Mr. Midgley Taylor, in drawing 
attention to the valuable information contained in the reports of 
the Royal Commission on Sewage Disposal, pointed out that no 
hard-and-fast rules could be laid down for the treatment of 
sewage, but that the secret of success in designing and construct- 
ing works for its treatment lay in a close study of the particular 
conditions to be met. 


JUNIOR INSTITUTION OF ENGINEERS.—At the last meeting of this 
Institution, held at the Royal United Service Institution, White- 
hall, it was announced at the commencement of the proceedings 
that the vacancies caused by the regretted death of Mr. Nisbet 
had been filled by the appointment of Mr. B. E. Dunbar Kilburn, 
as chairman, Mr. Perey L. Young, as vice-chairman, and Mr. 
Reginald Krall, as member of council. The meeting was a com- 
bined meeting with the Architectura! Association to assist in the 





| discussion of a paper on “The Architectural and Engineering 


Features of the Royal Automobile Club Building,” which was read 
by Mr. S. Bylander. In the first part of the paper the author 
dealt with the points of architectural interest in connection with 
the fagade, east and west entrances, and the interior of the build- 
ing, including entrance hall, elliptical vestibule, east and west 
corridors, main staircase, &c., passing on to the features apper- 
taining to the first and second floors, and the basement floor, 
including swimming bath, Turkish bath, &c. In describing the 
engineering features of the building, the author pointed out that 
skeleton framing or cage construction had been adopted as far as 
was consistent with economy. Preliminary drawings and calcula- 
tions were made to ascertain the cheapest and best type of con- 
struction, consistent with the architectural] requirements, ‘Two sets 
of calculations were made for the steel work, one approximate, in 
connection with the skeleton plans, and the other accurate and 
final for the working drawings. An elaborate system of marking 
the different steel pieces was adopted for the purpose of speed and 
accurate erection, 
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NEW MECHANICAL ENGINEERING LABORA- 
TORY AT YALE UNIVERSITY. 


elevator which connects all floors. 


laboratory which is now being built for the Sheffield Scientific 
School of that university. The funds for this laboratory | 
were given to the Sheffield Trustees by two graduates of the 
school, Mr. George Grant Mason, of New York City, and his | 
brother, Mr. William Smith Mason, of Evanston, Illinois, 
both of the class of 1888. 
This laboratory is situated on the east side of Hillhouse- | 
avenue between Grove and Trumbull streets, and nearly oppo- | 
site the Leet-Oliver Memorial building, on land purchased 


| at such times as it may be necessary. 


some time ago by the Sheffield trustees. 
building is now in progress, and the contract calls for its | floor space at the east end of the laboratory. 
completion in the early summer of this year. The frontage | 
on Hillhouse-avenue is about 85ft., and the building extends 
through to Temple-street, a length of about 200ft. The archi- 
tect is now Mr. Charles C. Haight, of New York City. The 
building will have three storeys above the basement. The | 
front rectangle will be of Indiana limestone, harmonising | 
with the Leet-Oliver building opposite. The extension back | 
to Temple-street will be of brick, with suitable’stone facings. | 
The entrance from Temple-street will be sufficiently | 
large for the admission of a team, so that heavy pieces of 
machinery may be delivered directly under the travelling 
electric crane, which will extend the entire length of the 
building—200ft.—with a span of about 40ft. 

An examination of the floor plans will indicate, in a general | 
way, what is to be the distribution of the equipment and the | 


floor. 


machine construction and mechanism. 


study. 


working. 










| Meeating Boilers 











| large trap door under the crane, as well as by an electric 


No attempt has been made to provide mechanical ventila- 


BY the courtesy of Mr. L. P. Breckenridge, Professor of | tion for any of the rooms except the lecture room and the 
Engineering at Yale University, we are able to give herewith | computing room directly above it. For these rooms the 
the general floor plans of the new mechanical engineering | fresh air supply will be furnished through the ducts as shown. 
It is thought that a gravity circulation will frequently be 
sufficient to provide the ventilation required, but a motor- 
| driven fan will be installed to augment the natural circulation 


The gallery floor contains considerable space available for 
lighter machinery, several small offices, and the general 
lecture room with a seating capacity for one hundred and 
fifty. There are two landing platforms on this floor, so that 
the travelling crane may deliver heavy pieces under a trolley 
Work on the | rail extending through the lecture room or across the open 


The distribution and use of the space on the third floor is 
sufficiently evident from an inspection of the plan of that 
The room devoted to mechanical technology will be 
used as a laboratory for instruction in machine design, 
It is planned to have, 
not a museum, but an exhibition of modern machines of 
special and complex design. Power will be available for the 
operation of such machines as may be placed there for 
In many instances the machines may be on exhibi- 
tion only for a short time, and a representative of the company 
furnishing the machine may be asked to demonstrate its 
Illustrative material representing manufacturing 
processes or special devices of interest to the student of 
mechanical engineering will be arranged for study in this 
room. A trap door, situated directly over the lower entrance 


——— 


THE two Italian scouts Marsala and Nini Bixio, ]aj 
at Castellamare, are to be launched in December this year 
Their characteristics are:—Length, 458ft.; beam, 45ft. « 
draught, 154ft.; displacement, 3435 tons; indicated horse. 
power, 22,500, with Curtis turbines; designed gpopq 
29 knots; armament, six 4.7in. and six pounders: 
three tubes, two broadside and one astern. 


d down 


also 





I’ is understood that the new main entrance at [ey 
will be considerably widened, and just inside of it new Offices 
are to be built for the use of the Metropolitan Police. Qtho, 
improvements are also contemplated at Devonport, includin 
extensions to the muster stations at the North and South 
Yard, where additional accommodation is badly needed jn 
view of the increase that has been made to the Dockyard 
personnel. 1 


Onport 


A Times Santiago telegram states that it is rumoured jy 
naval circles there that the American constructors of the two 
Argentine Dreadnoughts now find it impossible to comply 
with the conditions regarding speed and armament without 
increasing the displacement of 32,000 tons, and that the 
Argentine Government will refuse to grant a request for q 
corresponding allowance of about £400,000 per ship. 





IN the French Chamber cf Deputies there was an 
important debate on naval affairs last week. In the course 
of it, M. Delcassé, as President of the Naval Commission, 
delivered a powerful speech in favour of the Government's 
scheme for the reorganisation of its naval forces. After 
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MECHANICAL ENGINEERING LABORATORIES, YALE UNIVERSITY 


arrangement of the rooms for offices, lectures, computation, ; driveway, furnishes an easy access for bulky pieces, a trolley 
research and general experimental work. No provision for | rail being fixed directly above this opening. It will be noted 
recitation or drawing-rooms has been made in the building, | that the electric passenger elevator—6ft. by 6ft.—is arranged 
the entire space being devoted to instruction in experimental | so as to serve all hallways on one side, and all instruments, 
work for undergraduates and for research work in engineering | stock and repair rooms on the other side. 

science for graduate students, research fellows, and special| The completion of this laboratory will give to the Sheffield 
investigators. Scientific School many needed facilities available for all its 

The main floor of the laboratory will contain the larger | engineering departments, and it will give to mechanical 
part of the equipment—especially the heavy pieces of | engineering what the Hammond Laboratory gives to the 
machinery—such as machines for testing the strength of | students of mining engineering. It may be added that the 
materials, steam engines and gas engines of various types, | gift for this laboratory included £40,000 for the building and 
steam turbines, steam and centrifugal pumps, air compressors | its equipment and £10,000 for its endowment. 
and refrigerating machinery, together with the auxiliary | The general contractors for the construction of the build- 
equipment of condensers, fans, electric motors, scales, tanks, | ing are P. C. Stuart and Co., New York City. 
and smaller appliances for testing. This equipment will be 
erected under the crane. The units will, for the most part, 
be small and self-contained. A large part of the floor under 
the crane will consist of heavy concrete, arranged with 
parallel grooves for bolting the equipment at any point. 
The steam, water, gas, and other pipes will be run in the | 
basement below, provision being made for their extension to | 
the testing floors through a series of auxiliary tunnels which 
occur at frequent intervals. All testing floor areas are 
drained, so that an abundance of water may be used when- | 
ever it is necessary or desirable. 

The toilet and locker rooms will be in the front basement. 
Thereare several shower baths. The boiler-room extension pro- 
vides for the heating and power boilers. An auxiliary power 
plant, both steam and gas-electric, will be erected near the 
boiler-room. Tanks of concrete will provide water storage, 








DOCKYARD NOTES. 





THE first Austrian Dreadnought, Tegetthoff, will be 
launched on May 27th, and is expected to be ready for 
|service at the end of 1912. Her displacement will be 
20,500 tons. The armament is now stated to be twelve 
12in. in four triple turrets. 
launched in November next, and is to be completed early 
}in 1913. 


THE Italian Naval Estimates for 1910-11 amount in the 
aggregate to £7,700,000, of which money £6,400,000 is 
and a large sump below the level of the street drains will | devoted to the navy and the rest to the Mercantile Marine 
receive all drainage not otherwise provided for. The sump | service. The Estimates are £416,000 more than in 1910-11. 
will be automatically emptied by an electric centrifugal | The projected battleships will, it is stated, have the displace- 
pump. Coal storage bins and ash elevating machinery will | ment of the Leonardo da Vinci class, being about 22,000 tons, 
be arranged at the Temple-street end of the building. Access | but their speed will be increased, and they will carry guns of 
to the basement is provided for heavy machinery through a ! 13.5in. calibre. 


The second ship will be | 


asserting that the Navy Committee was warranted in assum- 
ing that the Chamber had approved the findings and recom 
mendations of the Commission of Inquiry, he pointed out 
that the naval programme was designed to place the navy 
beyond the reach of arbitrary changes on the part of the suc 
cessive Ministers of Marine. 





By virtue of this programme the composition of the fleet 
was fixed at 28 battleships, 10 scouts, 52 destroyers, and 
94 submarines. Provision was to be made for the renewal of 
these ships in rotation when they had reached a fixed age 
limit. The total cost of the programme, including expendi 
ture for docks and dockyards, would amount to over 
£54 ,000,000, which would be spread over a period of ten years. 
The average annual expenditure on the navy would therefore 
amount to £5,400,000, as compared with an existing expendi- 
ture of £4,800,000. For the additional sum of only £600,000 
the country would obtain a considerable increase of security. 
M. Delcassé asked the House clearly to understand that 
the programme would be voted in its entirety without pre 
judice to parliamentary control of the annual credits. 





THE keel of the cruiser Queen Mary was laid at Jarrow 
on Monday, 6th inst. She will be not only the largest vessel 
built at Jarrow, the largest warship constructed on the 
Tyne, but, if reports are not exaggerated, the largest cruiser 
in the world, for her length is to be 725ft., nearly 70ft. more 
than the Lion, her beam 87ft., and her displacement 
27,000 tons Like the Lion, she will steam at 28 knots, but 
her engines will develop 5000 horse-power more, or 75,000 


in all. Her armament will be eight 134in. guns in twin 
turrets on the centre line. Her turbines are being built at 
Clydebank. 
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RAILWAY MATTERS. 





; orted in the Contract Journal that it is pro- 
be ro hig several branch lines of railway outside Delhi, in 
: to facilitate traffic in connection with the Coronation Durbar. 


orde 

A new steel bridge is being erected to carry the double 

‘ sk of the Great Western Railway over the river Towy, at ae. 
poe The existing structure, comprising thirteen fixed timber 
nartner a lift span of 5Oft., was built more than 50 years ago. 
The lifting span of the new bridge will be more than double that 
of the old one. 

In answer 
the East Londo 
both of the Grea 


pose 


to inquiries with reference to the position of 
n Railway, Lord Claud Hamilton, the chairman 
t Eastern and East London Railways, states that 
the next meeting of the joint committee will not be held until 
\pril. His lordshi adds that he will then submit to the committee 
a heme that will include the electrification of the line. 


Tne locomotive superintendent of one of the great 
India, after visiting the South African coalfields, 
at Natal coal was from 8 per cent. to 10 per cent. 
better than the bulk of Bengal coal, and advised the placing of 
substantial orders for the former ; last year one of the Natal 
collieries secured a contract for 5500 tons of coal for the Ceylon 
Government Railways. 

Ir is announced in the Railway Times that the 
directors of the Great Northern Railway Company have awarded 
a contract for the widening of the Great Northern main line south 
of Grantham, between Corby and Essendine, a distance of over 
eight miles. This contract includes considerable excavation work, 
the lengthening of eleven bridges bearing the railway, and the 
reconstruction of the Little Bytham viaduct, which has a length 
of about 390ft. In addition, there are also seven over-bridges 
under which the widened lines will be required to pass, 


Tare maintenance of way department of the Michigan 
United Railways has erected neat and substantial fixed signals at 
all places along the line between Jackson and Battle Creek 
where obstructions require that a snow plough be lifted. Each 
signal consists of a 6ft. length of lin. pipe. to one end of which is 
attached a triangular-shaped flag of sheet steel. The pipe is 
painted black and the flag yellow. These markers can easily be 
set in the permanent way at snow piough obstructions and serve 
thei purpose during the winter. They are easily collected and 
repainted during the summer. 

Tar Government of Cuba have authorised the Cien- 
fuegos Palmira and Cruces Railway and Power Company to con- 
struct and operate a railway from Caonao to Manicaragua, and a 
branch line from the former point to Cruces, -The Cuban Rail- 
road Company is soon to begin work on a new road from Mani- 
caragua to Fomento, in Santa Clara Province, which will open up 
transportation facilities to the cane growers in that country. The 
franchise for building the road bas recently been granted by the 
Government, and the terms stipulate that the work must begin 
within two years. It is possible, however, that the road may be 
opened to traffic within one year. 

AccorpInG to the Electrical Engineer, a goods train 
now runs through the streets of Berlin. It consists of a locomo- 
tive and six trucks, The locomotive has two 90 horse-power, 
six-cylinder petrol motors, and differs from the types hitherto 
employed, as there is a separate electric motor for each axle in the 
train, including the locomotive. These are supplied with current 
by a dynamo driven by the petrol motors. Thisarrangement ensures 
the maximum of tractive force at the circumference of the wheels, 
and prevents slip even on the greasiest roads. The train carries 
a spare cable 500 m. long, which permits of the train being divided 
on steep hills. The first part goes on while cable is paid out, and 
when it has crossed the brow of the hill current is sent to the part 
left behind to bring it on. The complete train can carry 30 tons 
of useful load at 10 miles per hour. 


AccorpDING to the Railway Gazette, Mr. Bion J. Arnold, 
Chief ‘‘ Subway Engineer” of Chicago, has submitted two plans 
for underground railway systems. The first = contemplates a 
comprehensive system of two underground lines, eventually 
reaching all parts of the city, but to be constructed in five stages 
as the demands warrant. The first stage will provide relief for 
the congestion of surface cars in the ‘‘ down-town” district by the 
construction of an underground line about two milesin length. The 
second and third stages include the construction of a four-track 
line for the accommodation of the elevated railways, and the 
fourth stage is for the connection of all the steam railway termini 
by underground lines, while the fifth stage provides for extensions 
into the outlying parts of the city. The second plan is designed 
exclusively for the relief of the present congestion of surface cars 
in the business district. The total estimated cost of the first plan 
is £10.890,000, and of the second plan vetween £900,000 and 
£950,000, with an additional outlay of £590,000 for the necessary 
connections for universal through routes. 


One of the most elaborate designs for a building for oil 
storage and distributing plants, states the American Engineer, is 
that of the general oil storage house of the Atchison, Topeka and 
Santa Fé Railway, recently completed in connection with that 
company’s principal store and shops at Topeka, Kan. It constitutes 
the dep&t for distribution of lubricating and illuminating oil to all 
parts of the railway, and in its size and the completeness of its 
detail it becomes at once the finest equipped building of the kind 
as well as the largest ever constructed. The storage capacity 
reaches the total of 150,000 gallons, this including paints and such 
oil as raw and boiled linseed, turpentine, &c. With this new 
improved oil house and storage plant the Santa Fé is enabled to 
transfer oil from foreign line cars to its own at Topeka, thereby 
cutting out the mileage and per diem charges on foreign cars. 
Under the old system the cars were sent to the farthest point on 
the line, Richmond, Cal., or south to El Paso and Galveston, and 
by the time the car returned home the road had from £5 to £7 
charges covering it. This extra expense has been entirely 
eliminated, and in connection with the new plant the Santa Fé has 
now thirty-five cars of its own in service for the handling of head- 
light, mineral, seal, signal, engine, car, and valve oil. 


Recentty Professor Gisbert Kapp lectured on 
‘Electric Railways” to the members of the Birmingham and 
Midland Institute Scientific Society at the Institute. He stated 
that the first electric railway was shown in the Berlin Exhibition 
in 1879, and, though little more than a toy, it had all the elements 
of the present electric railway, namely, current generating at a 
fixed station transmitted by what was technically known as the 
third rail, and a rubbing contact taking the current off the third 
rail; and the return of the current through the running rails. 
The first practical application of the railway was in Ireland, when 
the Portrush and Bushmills line opened in 1883. Then came a 
period of development, and many electric ee and railways 
were started. As regarded the amount of line working, there was 
an increase in traffic capacity due to electricity being the motive 
power. Professor Kapp dealt at length with the three systems 
now in use—the continuous current, the three-phase current, and 
the single-phase current, the last-named being the system which 
has been applied to the Vicotria and London Bridge line of the 
Brighton Company, and on the Midland Company’s Heysham line. 
The advantage of the single-phase system was that only one wire 
was requi overhead instead of two. Concluding, Professor 


railways in 
reported th 


Kapp said the technical problem connected with the electric rail- 
way had been solved. As'regarded the financial side, there was 
strong probability it would be found satisfactory after introduction 
on a reasonably large scale, 











NOTES AND MEMORANDA. 


SpaTHIc iron ores, states the Iron and Coal Trades 





| Review, are more difficult to rednce in the blast furnace than 


other ore, partly because of their lower state of oxidation and 
partly because of their smooth crystal surfaces. In order to 
render them more easily reducible they are pulverised and 
ressed into small forms, with or without binder, which are 
eated in the presence of air until agglomeration takes place. 
The resulting masses are very solid, so that asingle crystal cannot 
get loose ; they are further so porous that the gas can penetrate to 
their interior and convert them into more easily reducible oxides, 


Statistics gathered by the United States Geological 
Survey indicate growth in the recovery of tin from tin scrap, used 
tin cans, old tin pipe, worn driving-box linings, drosses, old solder, 
&c. From these materials the recovery of tin is easy, and 
attended with little loss, except from used tin cans, where the loss 
of tin is enormous. It is from the recovery of tin from these that 
the growth of recovery of tin from waste material must come. 
The tin recovered as tin in the United States during the year 
amounted to 2423 short tons ; in the form of alloys, such as solder, 
babbitt metal, bronze, &c., 3092 short tons were recovered, a total 
of 5515 tons, equal to more than one-ninth of the tin imported 
into the country. 


AUTOGENOUs welding is extensively used in Germany, 
practically all the larger manufacturers of metal wares having their 
own welding plant. Recently there has been a considerable 
increase in the number of small welding apparatus in use, as these 
can be used without having the special licence from the police 
authorities required for larger apparatus. The greater number of 
factories use acetylene for welding instead of hydrogen gas, those 
plants using acetylene having their own generating apparatus. 


.German engineers claim that although the prices of acetylene and 


hydrogen are practically the same, it requires from three to five 
times as much hydrogen to do a given piece of work, and further- 
more, they say, hydrogen is not suitable for welding pieces of more 
than 0.315in. in thickness, 


In a paper contributed to the Spanish Institute of Civil 
Engineers (Barcelona: Guinart et Pujolar), Dr. Paulino Castells 
Vidal describes an ingenious balance for finding the real roots of 
an algebraic or similar equation. This apparatus consists of a 
horizontal shaft on which are attached cams in the form of 
equiangular spirals or similar curves, from which may be sus- 
pended weights representing the coefficients of powers of z in an 
algebraic equation ; on the other hand, the arms of the levers 
formed by the cams are for different values of the angular 
co-ordinate proportional to the values of 1, z, x, for different 
values of z. Consequently, when the apparatus has come into a 
position of equilibrum, the pointer attached to the shaft at once 
gives a real root of an algebraic equation. 


Ir two rods of different metals are connected to each 
other through a direct-cirrent galvanometer and their ends be 
placed near each other, as symmetrically as possible, in an 
alternate-current arc, a considerable current is registered on the 
galvanometer. The potential difference between the metals may 
be several volts. It arises not only from the difference of the 
metals, but also from temperature differences. as is shown by the 
fact that two rods of the same metal with their ends at places of 
different temperature in the are give rise to a potential of more 
than 1 volt, the colder electrode being at the higher potential. 
The resistance between an electrode and the arc is very great, if 
the electrode is cold, but falls off rapidly as the electrode rises in 
temperature. No polarisation of the electrodes is observable. 


In a recent issue of the Electrical World attention is 
directed to an instance of the formation of scale in electric trans- 
former cooling coils. Artesian well water was used for trans- 
former cooling coils in a sub-station of the Minneapolis General 
Electric Company. For a year trouble was encountered with 
excessive temperature rise of some of the transformers, and finally 
it was discovered that the water pipes were clogged with a hard 
deposit, which not only reduced the flow of water, but also pre- 
vented the absorption of heat. The coils were cleaned by running 
through a 10 per cent. solution of acetic acid, and a water-treating 
plant was ordered having a capacity of 1000 gallons per day. The 
cooling water on analysis showed a total of 49 parts of solids in 
10,000, the oy gece substances being calcium and magnesium 
carbonates (32.9 parts), sodium chloride (6.9), calcium sulphate 
(3.4), silica (2.2), 

Some little time ago Mr. K. Edgcumbe made a com- 
parison in the Electrician of the results obtained from the lighting 
of Gower-street, one half of which is lighted by gas lamps, giving 
an average of 475 candle-power, and the other half by electric 
lamps of 430 candle-power. It was laid down in the conditions 
that the averaze candle-power of each amp, as measured at angles 
of 20 deg. and 59 deg. with the horizontal, should not be less than 
300, horizontal reflectors only being allowed. The author gives 
curves, showing the resulting illumination in the two cases, which 
is more uniform with electric light, but less intense at the points 
under the lamps. He considers that it is wrong to attach equal 
importance to the rays at 20 deg. and 50 deg., seeing that in any 
case there is more than sufficient light close tothe lamp. The 
posts are 18ft. 3in. high for the electric lamps, and 13ft. 3in. high 
for the gas lamps, and some inequalities in the distribution are 
probably due to this difference. 


AccorpING to the Electrical Review, a new system of 
wireless telegraphy and telephony has been invented by Dr. R. 
Goldschmidt, of the Darmstadt Technical High School, which 
makes use of a specially constructed generator which produces the 
necessary electrical oscillations directly, and without sparks or 
ares, This high-frequency machine delivers alternating currents 
whose direction is declared to change over 100,000 times per 
second, and as soon as the telegraph key is touched the waves pass 
direct into the transmitting network. It is claimed that the 
system places no limit upon the distance over which messages can 
be sent, and that its working is independent of the daytime and 
the conditions of the weather. Tests with a generator of this type 
have been in progress since April of last year at a radio-station 
near Berlin. The machine gives in the form of electric waves an 
output corresponding to about 17 horse-power, and requires for 
this a generator of about 21 horse-power, showing an efficiency of 
80 per cent. According to the inventor, there is no difficulty in 
the way of constructing machines of 80 horse-power, 100 horse- 
power, or even greater power. 


THE term “ breeze,” which, properly speaking. should 
consist of fine refuse coke only, has lately come to be applied to 
almost any kind of furnace refuse, such as boiler ashes, clinkers, 
&c., with frequently a more or less marked percentage of uncon- 
sumed coal It is to the use of such material, instead of proper 
coke breeze, that many of the causes of failure of breeze concrete 
are attributed. Researches have shown conclusively that, so long 
as pure coke breeze is used, there is not much danger of expan- 
sion, but that some kinds of furnace ashes have dangerously 
expansive properties when used with cement, while the presence 
of any considerable percentage of unconsumed coal is absolutely 
fatal. A curious point about the effect of coal is that it is only 
the bituminous coals which appear to cause expansion when 
present in cement concrete, the anthracite or non-bituminous 
varieties being apparently harmless. The reason for this is a little 
obscure, but it is probably due to some expansive reaction between 
the resinous acids in the coal and the lime compounds in the 
cement. Another undesirable property of breeze as an aggregate 
is that it appears to attack any iron or steelwork with which it 
may be in contact, and it is therefore a very dangerous iaterial 
for use with reinforced concrete. 








MISCELLANEA. . 
Ir is stated that an order for 120,000 tons of 


Northumberland best steam coal for delivery to the Russian 
Admiralty has been placed, together with an order for 350,000 of 
Durham second-class coal at from 8s. 6d. to 8s. 9d. per ton for 
twelve months. The Belgian State Railways are inquiring for 
500,000 tons of steam coal for delivery over three months. 


Some experiments in connection with the measurement 
of the amount of soot and carbon deposited in the city of Min- 
neapolis were described by Professor G. B. Frankforter in a paper 
read recently before the American Association for the Advance- 
ment of Science. It was found that during the five weeks the 
experiments lasted unconsumed carbon was precipitated to the 
extent of one gramme per square foot. The total is said to have 
equalled many thousand tons, as the areas tested were typical of 
the whole of the city. 


PLANS are now being prepared for a telephone exchange 
to be used by the New York Telephone Company for its jong- 
distance switchboard. The exchange will be the largest in the 
United States, and, it is believed, in the world. It will afford 
employment for 200 operators, and at the outset will have accom- 
modation for 20,000 subscribers. The building is to be constructed 
toa height of fifteen storeys, but will ultimately be increased to 
twenty-five storeys. When completed, it will also provide for 
60,000 local subscribers. 


SpeaKING at a Bond meeting in Cape Town recently, 
General Botha said that it was the Government’s intention to 
establish a good, strong agricultural policy for the whole of the 
country. For instance, on the irrigation question it was the in- 
tention to establish irrigation works on a large scale throughout 
South Africa, and it was the Government’s intention to help such 
people who wished to help themselves. Therefore the Govern- 
ment was taking, or buying up, plots of land and placing these 
at the disposal of the young men of the country who wished to 
help themselves, 


Ir is stated that the annual trials of watches and 
chronometers conducted by the Observatory Department of the 
National Physical Laboratory, at Kew, have resulted in two 
Geneva fi-ms heading the list, whilst the next two places are taken 
by British mikers. The full marks for the competition are a 
hundred, and the trial lasts for forty-four days. Forty marks are 
awarded in that part of the competition at which the daily varia- 
tions of watches are tested, and another forty for the change in 
rate according to position. The remaining twenty marks are given 
for the timekeeping qualities displayed in various temperatures. 


Owrne to the great success which has attended the 
installation of fire-control instruments and fittings in the larger 
units of the fleet, it has been decided to extend their use to 
destroyers of the newer classes. Vessels being completed at the con- 
tractors’ yards are to receive their new appliances before delivery, 
and those already handed over are to be equipped by their respec- 
tive dockyards at the earliest convenient date. The new fittings 
which have 3in. voice pipes, will be applied to both gun and torpedo 
armaments, thus ensuring the entire armament of each vessel being 
under the direct control of the commanding officers. Included in 
the vessels to be fitted is the Cameleon, of the Acorn class, which 
recently completed her outfit at Devonport. 


Deposits of lead and silver have been found in the 
village of Butterton, near Leek, Staffordshire. The neighbourhood 
was formerly famous for its lead mines, the most notable being 
those at Ecton, which yielded a substantial income to former Dukes 
of Devonshire. One year’s profits alone, it is said, sufficed to 
defray the cost of building the Crescent at Buxton. The new seam 
lies close to the surface, and three substantial consignments have 
already been disposed of, and several tons are now awaiting 
dressing. A number of specimens have been submitted for expert 
examination, and the results show that the lead contains a good 
percentage of silver. It is hoped that the discovery will lead toa 
revival of what was formerly a highly prosperous industry. 


AccorDInG to the Times a conference was recently 
held at Lowestoft between the directors of the Great Eastern 
Railway Company and representatives of the Admiralty, the town 
of Lowestoft, and the fishing industry on the question of widening 
the mouth of the harbour and improving the facilities of the port. 
Commander Seagrave, on behalf of the naval authorities, appeared 
to be satisfied with the existing entrance, and the representatives 
of the fishing industry were unanimous in opposing the widening 
on account of the additional swell which would be caused in the 
outer harbour. It was decided to abandon the widening, but the 
company offered and agreed to remove its sleepers and rails, 
thus providing more quay space for the inner harbour, and also to 
install close piling rourd the North Pier with the object of reducing 
the swell in the trawi harbour. 


A THERMAL testing plant has been established in 
connection with the engineering experiment station of the Penn- 
sylvania State College. There are two buildings for the work. 
One contains a generating plant, comprising furnaces, low-pressure 
steam, vacuum, hot-water, and hot-blast warming apparatus, and 
the other is a testing station, with a refrigerating equipment and 
an insulated room. The earlier investigations will deal mainly 
with the determination of the efficiencies of the various heaters 
when used with the different fuels of the State, and it is expected 
that these tests will show the best way to design and operate small 
as well as large heating plants. Tests of insulation and heat 
transmission are also among the subjects which it is proposed to 
take up soon, and the insulated room and refrigerating equipment 
will be particularly helpful in this work. 


In compliance with the standing orders of Parliament, 
estimates have been prepared and deposited showing the expendi- 
ture of capital that will have to be incurred by the Manchester 
Ship Canal Company should Parliamentary sanction be given to 
their Bill of the present session. The total estimated expenditure 
is put down at £99,046, of which £91,805 will be spent on the 
proposed pier or jetty near the entrance to the canal at Eastham, 
and £7244 ona short junction line on the northern bank of the 
canal connecting the company’s railway between Latchford Locks 
and Eccles Wharf with the railway between Barton yard and the 
Manchester docks. The money required will be provided by the 
company out of ‘‘ any of the moneys which they now have in hand 
or which they have power to raise, and which they do not require 
for the purposes for which such sums were authorised to be raised.” 


Ar the annual meeting of the British Corporation 
Registry reference was made to the modern methods of ship con- 
struction and to the application of internal combustion engines to 
marine work. Mr. Fred J. Stephen, chairman of the Technical 
Committee, said the work which had interested them most had 
been that in connection with internal combustion motors. The 
vessel Toiler, which was the first cargo vessel to be built in this 
country for propulsion by Diesel motors, went through satisfactory 
machinery trials last summer, and there were already four other 
vessels to be built under the British Corporation survey in this 
country which would have the same motive power, so that what 
they had all been speaking about for years had suddenly become 
a factor in commercial life. The Technical Committee had not 
considered it advisable as yet to publish rules for internal combus- 
tion engines, because these were still in the experimental stage, 
and no one was in a position to lay down absolute directions as to 
what should or should not be done, but they had confidence in 
suggesting that, so far as present knowledge went, the interests 
of shipbuilders and engineers were safe in the hands of their 
Committee, 
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REPLIES. 
D, M. (Tipton).—Apply to the Commissioner of Patents, Washington, D.C., 
U.S.A. We believe that there is a charge of 5 cents—about 24d.—on 
each copy of a patent specification supplied. 


INQUIRIES. 





ADDRESS WANTED.—Will Mr. Sydney Dale kindly send us his address. 








DEATH. 
On the 7th inst., ALFRED Joun Wippowson, son of the late John H. 
Widdowson, engineer, Manchester, aged 45, 
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The Caloric Theory of Heat. 


AN abstract was given in a recent issue—Feb. 
17th—of the presidential address delivered to the 
Physical Society by Professor H. L. Callendar, of the 
Imperial College of Science and Technology. The 
subject chosen, ‘The Caloric Theory of Heat, and 
Carnot’s Principle,” is one which does not lend 
itself easily to abstracting, and not every one would 
at once realise the importance of the considerations 
there set forward nor anticipate the interest the 
subject has for engineers. Before 1850 it was 
assumed that the flow of heat was like the flow of 
water, and that the mechanism by which work 
was done in a heat engine was comparable 
with that by which work was done in a 
water wheel or turbine. It was not until the 
time of Joule and Kelvin that it was ascertained 
that some of the heat flowing through the machine 
was itself actually converted into work, unlike the 
case of the water turbine, where the same quantity 
of water flowed out as flowed in, and none dis- 
appeared in the operation. This discovery laid the 
foundations of the modern science of heat, and 
it may come a surprise to some that there 
should be anything favourable to be said 
for the abandoned theory in comparison with 
its successor. The accepted theory cannot, how- 
ever, be held to be perfect; in spite of the 
earnest work of such teachers as Professor Perry 
there are many engineers who fail to grasp the 
meaning of, let us say, “entropy,” and who feel 
themselves to be in a vague shadowland when, in 
spite of their own wishes, they are obliged by their 
work to make some study of it. To some extent 
this is due to the fact that the simple theory relates 
only to what are called “ reversible cycles,’ and 
that it cannot be applied without modification to 
other processes—called ‘irreversible.’ Now, it 
happens, as a matter of fact, that most engines do 
not work on even an irreversible cycle, but on 
one which is not a closed cycle at all. And this 
further complicates the matter. A reversible cycle 
will assume, let us say, that all the heat is 
delivered at one temperature, that no loss of heat 
then occurs—by conduction, condensation, &¢.— 
and that at the end of expansion all the heat is 
rejected at one temperature, also that the working 
medium is then compressed—again without loss or 
gain of heat—to its original temperature, and that 
the cycle will then begin again. In practice this 
ideal is widely departed from. In a gas engine, for 
instance, the temperature of reception of heat is 
far from constant; it changes very rapidly during 
this process—from perhaps only 500 deg. Cent. to 
some 2000 deg. Cent. Again, the expansion is not 
free from heat loss—the cool walls see to that— 
and the same variations from the ideal cycle occur 
on compression. In short, the cycle could not be 
reversed, and is therefore called “ irreversible.” 
By this we mean that by putting back into the 
engine the actual indicated horse-power got out of 
it, we could not pump up the same amount of heat 
as was originally used. The heat conduction 
losses would be on the debit side in both accounts. 





But there is a further point. In the gas engine 
there is no closed cycle at all. At-exhaust, the hot 
gases leave the engine and they never return. The 
admission stroke brings in an entirely new mixture, 
and one having quite a different temperature. 
How is this gap in the cycle to be filled? The 
customary way is to adopt the polite fiction that 
the exhaust gases are not allowed to leave the 
cylinder, but are cooled to the temperature of the 
air and are then compressed and heated up by 
combustion as before. This obviously impossible 
arrangement is the one which we have to assume, 
and as it so happens it can be made to serve 
fairly well. At any rate, a comparative test 
between different engines is possible by this means. 
Professor Callendar, in his presidential address, 
endeavours to re-state this problem, and in doing 
so goes back to the work of the physicist Carnot. 
Sadi Nicolas Léonhard Carnot was the son of the 
famous defender of Antwerp in 1814. He became 
an officer in the Engineers under the Restoration, 
but chiefly devoted himself to science, and at 
twenty-eight years of age published “ Reflexions 
sur la Puissance Motrice du feu et sur les Machines 
propres a developper cette Puissance.” These 
writings, together with some notes not published in 
his life time—he died when but thirty-six—showed 
that besides building up the then accepted theory, 
he had—in Professor Callendar’s words—“ arrived 
at the general conception of the conservation of 
motive power, and had planned experiments in 
which the motive power consumed in friction should 
be measured at the same time as the caloric 
generated. According to his theory it would have 
been natural to assume that the motive power of 
the caloric generated at any temperature should be 
equal to the motive power consumed in friction. 
But he realised that further experimental evidence 
was necessary, which was first supplied by Joule.” 
This is a very remarkable effort to have been 
made by a young man in the comparative infancy of 
the science of thermo-dynamics. All too little notice 
was taken of his work at the time, and it is some 
compensation that a fresh study should be made of 
his work by one of the foremost physicists of to-day. 
Professor Callendar uses this early work of Carnot 
to show that “even the mathematician would gain 
by thinking of caloric as a fluid, like electricity, 
capable of being generated by friction or other 
irreversible processes. Conduction of caloric is 
closely associated with the electrons, and the science 
of heat would gain, like the science of electricity, 
by attaching a more material conception to the 
true measure of a quantity of heat, as distinguished 
from a quantity of thermal energy.”’ The old prin- 
ciple of the universal conservation of caloric as 
understood by Carnot is not itself correct, but it 
can by a slight modification be made to conform to 
modern knowledge. With this modification it 
would run :—“ The total quantity of caloric in any 
system cannot be diminished except by taking heat 
from it.’”’ It would be convenient, as Professor 
Callendar remarks, to call the unit of caloric the 
Carnot, and to define it as that quantity of caloric 
which for every degree fall in temperature can do 
one Joule of work, 7.e., the same amount of work as 
is done by one coulomb of electricity for each volt 
of difference between the two terminals of the 
circuit, viz., about ? of a foot-pound. Here we havea 
suggestion of an analogy between the flow of an 
electric current and the flow of a heat current. 
If a cycle is reversible the work done is propor- 
tional to the number of Carnots of heat flow 
multiplied by the temperature range, just as in 
an electric circuit it would be proportional to the 
quantity of current flowing multiplied by the pres- 
sure between the two ends. 

As has been pointed out, however, practical 
cycles are not reversible, and at various points in 
the cyclic process the temperature falls without any 
work being done. Loss of heat by conduction is 
the most familiar instance of this, and in that case 
the number of Carnots flowing increases in propor- 
tion to the drop in the temperature, since the 
product of the two (viz., the motive power of the 
caloric) remains constant when no work is done. 
It is not easy to find an electric analogy to this. 
One may perhaps compare it with the increase in 
quantity of electricity which friction could (ideally 
at any rate) produce. Or one might think of the 
irregularity which gives rise to loss of reversibility 
as analogous to the action of an electric transformer 
which is linked into another circuit, and in which 
the amount of the current grows at the expense of 
the amount of the pressure. The analogy for 
various reasons is not as close a one as one would 
wish, and it would be a useful piece of work if 
Professor Callendar, who is skilled in such matters 
and is doubtless desirous that the point of view he 
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has put forward should be examined and weighed, 

were to pursue the subject further and endea- 
vour to bring out his points by means of some 
effective analogy with electric phenomena. Such 
a parallelism established once, would have the 
inestimable advantage that general theorems already 
formulated and understood in relation to the science 
of electricity could then be directly applied to pro- 
blems in heat and thermodynamics. The great 
utility of such analogies, to which so many efforts 
of Kelvin bore witness, is seen in many practical 
instances, for example, in the parallel between the 
forced vibrations of a spring and the action of a 
receiver in wireless telegraphy. To understand the 
one is to be more than half way to understanding 
the other. Whether there are many such analogies 
between heat and electricity, which the study of 
caloric on the lines suggested by Professor Callendar 
would bring out, remains to be seen. It is pro- 
bable that there are. We know, for instance, 
that the relationship between the oscillations of 
temperature in a mass of metal with those at 
its surface is very similar to that of the propor- 
tionate falling off of current in the interior of a 
conductor when an alternating pressure is applied 
to its two ends. It is notorious also that the order 
of facility with which metals conduct heat is very 
similar to that with which they conduct electricity. 
We put this suggestion to Professor Callendar, in 
the hope that by a further pursuit of this matter 
he may help to throw light upon a dark corner in 
pure and applied science, and in so doing assist in 
the evolutionary process to which he alludes in the 
following passage in his address :—‘ The caloric 
theory is seen to be perfectly consistent with 
Carnot’s principle and with the mechanical theory | 
of heat for all reversible processes. The | 
only defect of the caloric theory lay in the tacit 
assumption, so easily rectified, that the ordinary 
calorimetric units were units of caloric. The 
quantity measured in an ordinary calorimetric 
experiment is the motive power or energy of the 
caloric, and not the caloric itself. If this had been 
realised in 1850 it would have been quite unneces- 
sary to recast and revolutionise the entire theory 
of heat. Evolution might have proceeded along 
safer lines, with the retention of caloric, and the 
investigation of its properties, which are of such 
fundamental importance in all questions of equili- 
brium in physics.” 

We welcome Professor Callendar’s suggestive 
remarks, and hope that the continuance of his 
investigations on these lines will lead to a greater 
clearness of vision, and to a simplification of the 
present mode of explaining the action of heat 
engines. The need for such simplification is keenly 
realised when one takes the trouble to read care- 
fully some of the books written on this subject, 
and one notes how little in advance of that of the 
average reader is the knowledge possessed by the 
would-be instructor, and how frequently irrecon- 
cilable statements are made. 


The Steel Trust and the Steel Trade. 


THE progress, position, and prospects of the 
United States Steel Corporation—the wonderful 
“Billion Dollar Trust,’’ which has now been in 
existence ten years—-are well worth attention just 
now. It is said that this concern is about to make 
a bold bid for a large share of the world’s export 
business. If such a bid is made successfully, the 
whole aspect of the international iron and steel 
trade will be profoundly changed, and Britain 
stands to be the greatest sufferer by such change. 
Of course, a big export campaign by the American 
steel producers in general, and by the Trust in 
particular, has been threatened before, and has 
failed to materialise. But there have been explana- 
tions. When trade has been good it has been said 
that our big rivals in the United States were so 
fully taxed in meeting their home demand that they 
could give little attention to foreign business. When 
temporary depression has come it has then been 
explained that the American steel producers wel- 
comed the opportunity of overhauling their plants 
ready for the next “boom” in their own country. 
The result has been that, whether trade has been 
good or bad, the Americans have never yet indulged 
in an export business in any way commensurate 
with the productive capacity of their plants. British 
and German steel makers, between them, have for 
years taken nearly nine-tenths of the world’s export 
trade. Indeed, we in this small country have 
been able to boast that for every dollar’s worth of 
American steel sold in neutral markets, we have 
sold a.sovereign’s worth of British. So much for 
the past. 





‘latter suggestion may seem absurd to those who 


unparalleled in the annals of industry. For three 
years and a-half the Steel Trust has not been 
able to get nearly sufficient business at home fully 
to employ its plants. During the three years 
1908-9-10 the combined output of finished products 
by the Steel Trust only slightly exceeded 
26,000,000 tons. It would have required 40,000,000 
tons to keep the mills running full. At the moment 
the Trust could undertake a trade of well over 
14,000,000 tons a year; yet its plants are barely 
working at a 10,000,000-ton rate. Productive 
capacity has been increased far beyond the limits 
of home demand. So many new furnaces and mills 
have been erected that it will be many years before 
America’s consumptive requirements will be large 
enough to employ all the plants. Unless plants 
and machinery representing hundreds of millions 
of dollars capital are to stand idle and unremunera- 
tive almost indefinitely, a positively enormous 
volume of business will have to be sought 
outside the home market. If it is sought, and 
found, a big slice will be cut off the British export 
trade. Last year America’s iron and steel exports 
reached more than 1,500,000 tons—a record for the 
country—and the Trust’s share of that exceeded 
1,250,000 tons. Yet, with this record export trade on 
top of home business, the output of the Trust plants 
alone was more than 4,000,000 tons below capacity. 
For the current year the prospect is no better, so 
that it will require an export trade of 5,000,000 
tons a year now adequately to employ the plants of 
the United States Steel Corporation. If, therefore, 
the American Trust—to say nothing of the “ inde- 
pendents’’—is about to seek anything like full 
employment by pushing exports, British manufac- 
turers are in for a spell of tremendous competition. 
At the present time, indeed, the Trust agents are 
unusually busy in South American and British 
Colonial markets, and even in England itself. But 
is this evidence of real competitive strength—of a 
will and ability to undersell British steel makers 
generally—or are-the present offers of a few cheap 
lines by the Trust—such as sheet bars and steel 
rails, for example—merely another temporary case 
of forced sales under financial pressure? This 





imagine that the Steel Trust has made abnormal 
profits and built up a huge reserve fund. 

At this point it will be useful to examine briefly 
the Steel Trust’s profits and costs of production, for 
the Trust can only indulge in a big and sustained 
export trade on condition that it can produce 
cheaply, and its ability in this respect can best be 
measured by its profits. If, at the ordinary level 
of prices for its goods, the Trust is making very 
large profits, then it is clear that this concern is in 
a position so to reduce its prices that it can claim 
an enormous share of the export business now 
done by British manufacturers. For this reason 
the profits of the Steel Trust are of high im- 
portance. What, then, do these profits amount to? 
In the ten years ending March 31st, the Trust 
will have paid 406,000,000 dols. in dividends to the 
holders of its Common and Preferred Stocks. This, 
on a finished output of 88,000,000 tons, is 44 dols. per 
ton. It is true that what the Trust directors call 
their “balance,” or what we should term “ net 
income available for distribution,’ amounts to about 
746,000,000 dols., equal to nearly 8% dols. per ton. 
From this it would appear, taking the figures at their 
face value, that a very large reserve fund has been 
created, and that the profits per ton give a margin 
ample to permit of a fairly big cut in export prices. 
But they have their own methods of account- 
ancy in the United States. In 1907, for instance, 
out of a “surplus net income” of 69,000,000 dols. 
remaining after dividends were paid, no less than 
54,000,000 dols. were appropriated “ on account of 
additional property and new construction,’’ includ- 
ing the Gary plant. The Trust has not got a big 
reserve. It stands at less than 200,000,000 dols. for 
a concern capitalised at 1,500,000,000 dols., and 
the actual net profits—dividends paid and reserve 
fund combined—for the full ten years are only 
600,000,000 dols., or considerably less than 7 dols. 
per ton of finished goods. 

But that is not all. The profits to-day are 
below the average. Since the Trust started busi- 
ness the prime costs of production—the costs of 
mining coal and ore, and so forth—have very 
largely increased, while there has been no corre- 
sponding rise in the prices of the finished products. 
This is evidenced by the fact that whereas in 1902, 
the Trust’s first calendar year, the so-called net 
income was 90,000,000 dols. on a finished output 
of 8,000,000 tons, last year the net income was 
only 87,000,000 dols. on an output of between ten 
and eleven million tons. And it must be observed 





Steel Trust profits is not strictly accurate. If the 
average real profit, which we here show to be less 
than 7 dols. a ton, and in the last year or two can 
hardly have exceeded 4 dols. per ton, was spread 
over all the operations of the Trust, including 
mining, carrying, and smelting, as well as manufac. 
turing, it would look very thin. This concern 
owns and operates ore and coal mines, cokeries, 
railroads and ships, as well as iron furnaces, steel 
mills, and finishing shops. Bond, depreciation, 
and management charges have to be met in respect 
of all these properties. Last year the Trust work- 
men would handle nearly 90,000,000 tons of 
materials and goods, raw and manufactured, so that 
its net profit, according to its own method of book- 
keeping, was considerably less than a dollar a ton. 
And this even is not net profit, as we understand 
in this country, for the various ‘ appropriations ” 
amount to almost as much as the dividend pay- 
ments. The truth is that the Trust is not earning 
big profits; its costs of manufacture are not low, 
and it cannot, therefore, afford to indulge in an 
export trade in any way commensurate with its 
great capacity of production. 


Practical Superheating. 


THE theory of superheating still constitutes a 
subject for discussion; of its practical utility there 
is no doubt. Even the more rabid advocates of 
compound locomotives do not deny that superheat- 
ing deserves a good word. The success of super- 
heating in general depends, however, on several 
conditions. Some of these are in a way vexatious; 
all of them in a sense revolutionary. Superheating 
cannot be used in engines, however good, if they 
have slide valves; or, to be more accurate, sliding 
valves under pressure, that is to say, unbalanced. 
Special arrangements must be made to allow for 
much larger movements of the expansion and con- 
traction sort than those met with in saturated 
steam practice. Lastly, lubrication often presents 
staggering difficulties, only overcome by the use 
of some special brand of oil. Curiously enough, 
what will suit one engine will not suit another, 
although the conditions are apparently not very 
dissimilar. If we leave the engine and go to the 
superheater we are faced again by difficulties, such 
as securing the equable distribution of heat, immu- 
nity from accidents, efficiency, facility for repair, 
and small cost of upkeep. There is the risk of 
drowning the superheater while it is at work; of 
burning it when getting up steam; of overheating or 
underheating the steam, and several minor points 
about which it is not necessary to speak. 

Unfortunately or fortunately, mathematical in- 
vestigations are of no value at all in this case. No 
one can calculate beforehand precisely what a 
superheater will do, because its performance depends 
on several factors. Thus, the temperature of the 
steam will be settled by the rate of combustion, 
the heat of the gases, the quantity of steam passing 
through the superheater, and so on. The conse- 
quence is that superheater practice is to-day purely 
empirical. Those making superheaters, whether 
also boilermakers or not, adopt those proportions 
which their personal experience tells them give 
the best results under any particular set of con- 
ditions. In some cases, indeed, the dimensions of 
the superheater are fixed by the space available 
for it, as much surface being got in as possible. 
In average practice the heating surface of the 
superheater is from one-fourth to one-third that of 
the boiler. Thus, a boiler with 1000ft. of heating 
surface will have 250ft. to 300ft. of superheater. 
This will usually suffice to supply 120 lb. steam at 
600 deg. Fah. So far as can be seen this tempera- 
ture gives all that is good in superheating, while 
avoiding troubles which arise when the temperature 
is greater. A few engineers hold, indeed, that if 
they can get steam superheated 50 deg. at the stop 
valve nothing more is needed. Their principal 
object is to have dry steam. It is an open ques- 
tion still, however, whether superheated steam can 
or cannot retain its superheat in the presence of 
water. 

If we examine practice, it will be found, in the 
first place, that as yet only a small proportion of 
boilers is fitted with superheaters, and that the 
greater number of the generators so fitted are 
water-tube boilers. There are two reasons for this. 
The first is that water-tube boilers make much 
wetter steam than those of other types, and are 
greatly improved by the addition of superheaters ; 
and, secondly, because there are usually empty flue 
spaces in the setting of such boilers, which provide 
the best possible accommodation for the apparatus. 
The dominant type of superheater is made ot 








Now, however, the situation may be described as 
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When the superheater is large the tubes are disposed 
in groups, so that a section—that is to say, tubes 
and headers—can be taken out for repair almost 
without disturbing the others. When the super- 
heater is small it consists of a single group of 
tubes. The whole apparatus is so simple that it 
seems to be difficult to patent anything about a 
guperheater. Nevertheless, there are probably a 
dozen, each claiming to be different from and better 
than all others, on the market, such, for example, 
as the Schmidt, Parker, Cole, Heine, Trevithick, 
Swindon, Babcock, and Foster, to mention only a 
few. The only one of these that presents anything 
abnormal save in details is the Foster. It is made 
of seamless steel tubes on which are shrunk cast 
iron fin rings, the bosses of which touch, so that 
the tubes are protected all along from the direct 
contact of the hot gas, while the absorbing surface 
is largely increased by the “gills” or fins. Inside 
each tube is placed another plugged at both ends 
and kept away from the outer tube by small knobs 
or excrescences. This is intended to compel the 
steam to pass at a high velocity in direct contact 
with the hot metal of the outer pipes. 

It pays to use the best materials, and in some 
cases the whole apparatus is made entirely, headers 
and all, of wrought steel. The Babcock super- 
heater is made in this way. Other makers prefer 
cast steel for the headers. Malleable cast iron does 
not appear to be very trustworthy. The wear and 
tear of superheaters is very small. At first sight it 
would appear that rapid destruction must take 
place among a forest of pipes kept nearly red hot 
day after day. But thisis not so. The super- 
heater is submitted to the action of deoxidising 
flame; and steam, when dry, does not act pre- 
judicially on iron or steel. If there was not a 
percentage of free oxygen in the products of com- 
bustion the tubes would last for many years. 

No attempt has been made so far to determine 
on a wide basis what is the relation between 
economy and temperature. As we have already 
said, the evidence on this point is conflicting. This 
conflict is ina measure due to the circumstance that 
probably in no two cases is the temperature at the 
engine side of the stop valves the same, though that 
of the steam leaving the superheaters may be 
alike in both. It seems that something would 
be gained if it were practicable to settle on 
a fixed maximum and minimum, above and 
below which it was not worth while to go, 
and obviously the lower the maximum the 
better. Steam may be dried and raised a few 
degrees in temperature with great advantage; and 
it has been abundantly proved that economy is 
secured in an ever decreasing ratio once a certain 
temperature has been attained. Thus the gain 
derived from raising steam from, say, 250 deg. to 
300 deg. is very much greater than that obtained by 
augmenting a superheat of 200 deg. to 250 deg. It 
is quite useless to attempt to get high superheat 
unless the products of combustion are very hot. 
This is the reason why the superheaters in the 
smoke-boxes of locomotives are of small service. 
Herr Schmidt accomplished nothing worth having 
until he exposed his tubes to a fierce heat in special 
din. flues, and it must be kept in mind that if it is 
necessary to discharge the products of combustion 
at a high temperature, a loss may be incurred which 
the superheater cannot make up. It is also argued 
that the more efficient the superheater, the colder 
must be the feed-water. In attempting to settle on 
the best temperature for, say, a power-house, the 
engine must always be kept in mind, and we find that 
opinions based on results differ. In one case 600deg. 
is freely used, in another attempts to-go beyond 
500 deg. are said to be failures. Examination will 
usually show that different lubricants are used in 
each case. But diversity may also be found in the 
materials of the cylinder, piston, piston rings, 
valves, &c.. Rings, again, which are quite tight to 
saturated steam will leak freely with superheated 
steam, not because this last finds its way through 
minute crevices more easily, for it does not, but 
because distortion takes place. 

The steam user may, however, be well 
content with superheating as it is. The maker 
of steam plant keeps his troubles to himself. 
Experience is being rapidly gained, however, 
and it is no longer open to question that 
the use of saturated steam will become quite 
exceptional. After all, the superheater is so 
simple, and the conditions of success so easy of 
attainment, that real obstacles to the growth of its 
popularity no longer stand in its way. That a cer- 
tain amount of risk is run when we turn intensely 
hot and dry steam gas into an engine may be 
admitted ; but in the present day such risks are 
freely taken, usually with impunity. 


A New Demand from Trades Unions. 


THOSE who purport to act and speak on behalf 
of the trades unions, whether within or without 
the House of Commons, appear to be determined to 
try and cure every ill by legislation. Truculent 
demands for the passage of Labour Bills are freely 
made on the platform, addressed to responsible 
Ministers by “ representative’ deputations, or 
published in the Press. One might almost say 
that no opportunity is lost to puff these quack 
remedies for industrial diseases; but to use the 
analogy would be unfair to most of the nostrums 
for actual disease which are flaunted upon hoard- 
ings in public places. If the quack medicine in a 
bottle is useless, it is also often harmless. Not so 
the remedy which the leaders of labour would 
apply to the complaints from which their followers 
are suffering. The latest proposal on behalf of the 
proletariat is, perhaps, the most startling we have 
ever heard. It appears that frequent complaints have 
of late been made to the Labour Party respecting 
the growing tendency of employers to make it a 
condition of employment that a workman shall not 
be a member of a trade union. This evil (so says 
the Labour Party) must at once be stopped, and, 
accordingly, Mr. Will Thorne has introduced a Bill, 
the operative part of which is that: “It shall be 
deemed to be an offence under the Shop Clubs Act, 
1902, if an employer shall make it a condition of 
employment (a) that any workman shall dis- 
continue his membership of any trade union or 
of any industrial and provident society; or (b) that 
any workman shall not become a member of any 
trade union or of any industrial and provident 
society.” The casual reader of this Bill might 
assume that industrial and provident societies were 
introduced to chaperone the trades unions. In point 
of fact, however, the Act of 1902, which it is desired 
to amend by the addition of trade unions, had 
already made it an offence for an employer to impose 
conditions as to membership of friendly societies. 
As showing that there never was any real necessity 
for the Act of 1902, we may mention that there is 
no record of any employer being convicted for 
infringing its terms. But what would be the result 
of the proposed new measure? It is to be an 
offence if the employer makes it a condition of 
employment that a workman shall discontinue his 
membership of a trades union; but there is nothing 
to compel the employer to employ a trades union 
man. Suppose Brown (a unionist) and Jones (a 
non-union man) apply to Smith for work. Smith 
takes Brown; finds out in a week that he is a 
unionist ; says nothing, but quietly discharges him 
on notice and employs Jones. Brown has no 
remedy. Have not the working classes yet had 
sufficient experience of this kind of disastrous legis- 
lation? The Compensation Acts have deprived 
numberless old men of steady employment; the 
Trades Disputes Act, while not apparently benefit- 
ing the workmen’s unions in any large measure, 
has made the employers’ unions much stronger 
than before; the Mines Hight Hours Act has led 
to nothing but disappointment. It is to be hoped 
that the present Government, which has generally 
shown a disposition to befriend the working classes, 
will give no facilities for the passage of this pre- 
posterous Bill. 
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Steamships: The Story of their Development to the Present 
Day. Py R. A. Fletcher. Sidgwick and Jackson, Limited, 
London. 1910. 

Tuts book is, we are told, uniform with a similar history 

of sailing ships by Mr. Keble Chaterton. It is almost 

superfluous to add that histories of the kind are already 
abundant. Mr. Fletcher's work has consisted in collating 
facts, and setting them forth in a convenient form without 
putting forward any direct claim to have made historical 
discoveries. We may say at the outset that the principal 
interest of the book lies in the one hundred and fifty 
engravings by which it is illustrated. Unfortunately, 
the author’s style is somewhat dry, and he has 
attempted to cover too much ground. His is a 
story of shipping rather than of ships. We do not 
know that any particular advantage would accrue 
from the writing of a complete history of steam naviga- 
tion. It would certainly fill half a dozen volumes as 
large as this before us. Of course, Mr. Fletcher begins at 
the beginning, and gives a quaint sketch of a primitive 

Chinese paddle-boat with two wheels at each side, date 

about 1782. We hear once more the tale of Hulls, and 

Fitch, and Stevens, and Symington, and Fulton, and 

Bell, and Miller, and other pioneers. There are two or 

three new anecdotes, which are amusing. Our author 

gives sketchy histories of various steamship companies, 
but nothing is absolutely well done, while there are con- 
stant omissions, and an absence of recognition of what 
various changes and modifications in construction of 





hulls, and engines, and boilers really meant. A noticeable 


example of this is found in the few pages dealing 
with the mail service across the Irish Channel carried 
on by the City of Dublin Steam Packet Company. 
His story of the Irish mail service is confused and mixed 
up with the rivalry of the Chester and Holyhead Railway 


Company, so that it is not easy to get at the truth. Less 
than a page is devoted to the four epoch-making steamers 
the Leinster, Ulster, Munster, and Connaught, put into 
service in the years 1860-1861. These vessels were the 
largest, fastest, and most powerful by a long way ever up 
to that time employed in cross-Channel service. They 
had also the largest oscillating engines ever built, if we 
except those of the Great Eastern, which, however, were 
not nearly so powerful. Their success from the first was 
assured. But it was found necessary to fit them all with 
turtle backs forward to enable them to be driven, as they 
were driven, through head seas. It was the justifiable 
boast of the company that the gale never blew that 
prevented these ships from making a passage sometime 
in the twenty-four hours. The only real interruption that 
occurred in the transport of mails was caused by fog. 
Mr. Fletcher does not seem to have even heard of the 
Ireland, built by Laird for the company in 1885. She 
was the most beautiful paddle boat ever constructed, 
and was, in fact, the last word in low-pressure oscillating 
engines. She was 380ft. long; tonnage O.M., 2589; and 
6000 indicated horse-power. Her safety valves were 
loaded to 35lb. She easily maintained 20 knots. Hér 
cylinders had each two piston-rods, and weighed 35 tons. 
The wheels made about eighteen revolutions a minute. 

There are twelve chapters and 395 large octavo pages. 
The margins are wide and the type not small, “ black 
faced,” and easy to read. Each chapter is, in a way, a 
treatise in itself. The first deals with very early history ; 
the second, with American pioneers of steam navigation ; 
the third, with the progress of steamship building in 
Great Britain; the fourth, with railway companies and 
their steamships; the fifth, with the opening of the 
Transatlantic service ; the sixth, with its development; 
the seventh, with the development of steam auxiliary ; 
the eighth, with experimental iron shipbuilding; the 
ninth, with its development; the tenth, with steel ships 
and turbines; the eleventh, with steam power and the 
Navy; while the last chapter is miscellaneous, dealing 
with tugs, floating docks, and excentricities of design. 

The chapter on auxiliary steam is in many respects 
the best in the book, for it does supply a good deal of 
little known information. But in some ways the title is 
misleading. Inthe present day a sailing ship is fitted with 
auxiliary engines of small power, more intended to help her 
out of calm regions than anything else. But the word is 
applied by Mr. Fletcher to ships with engines of as much 
as 3000 horse-power. In fact, he deals under this title 
with the earlier work of such companies as the P. and O. 
The ships of the period could not carry coal enough to do 
without sails, and they were full rigged at first. By 
degrees the sail power grew less and less. It is evident 
that our author is not an engineer, or he would not say of 
the Enterprise, the first steamer that reached Calcutta, 
that “her boiler, which was of copper in one piece, cost 
£7000 and weighed 32 tons.” She sailed from London 
on August the 16th, 1825, and reached Calcutta on 
December 7th. Her stoppages for coal occupied ten days, 
so that her actual time at sea was 93 days. 

The pictures secured by Mr. Fletcher are interesting 
in no ordinary degree, and instructive ; many of them 
have never before been published. The publication of 
others took place so long ago that they have been for- 
gotten. As for the American drawings, it seems evident 
that our author has not seen those that we published 
some years ago, and which are very complete, which our 
author’s are not. 

Mr. Fletcher has obviously been extremely industrious, 
and as a compilation his book is quite satisfactory. He 
is weakest in dealing with machinery. Possibly a history 
of the marine engine will be written some day. The 
writing will be no light task to be undertaken without 
consideration of what it involves. The courage, if not 
audacity, of the English-speaking men who have gradu- 
ally attained to such ships as the Olympic or the 
Lusitania; their skill; their perseverance ; the way they 
gotgood out of error and disappointment; how they 
fought the winds and the sea and steam itself. If a 
record of it all were possible it would astound the men of 
the present generation. It would be found as thrilling 
history as any that has been written concerning kings 
and parliaments and wars. It is no reproach to Mr. 
Fletcher that his book is in no sense even an attempt to 
produce such a story of the great engineers and ship- 
builders, and we must add ship masters, that have 
done so much to bind the nation together. 


Cane Sugar. Norman Rodger. Altrin 


cham. 1911. 

Tus work is the third of the author’s publications on the 
subject of the cultivation and manufacture of cane sugar, 
the previous volumes being “Sugar House Notes and 
Tables,” published in 1900, and “ Sugar and the Sugar 
Cane,” which appeared in 1905. 

The ground covered by the volume falls broadly under 
three heads :—(1) The botany and cultivation of the 
cane, with a consideration of the allied subjects of 
cane varieties, cane soils, manuring, and husbandry, 
and an instructive chapter on the pests and diseases of 
the cane. (2) Manufacture. (8) Chemical control, with a 
description of the apparatus and processes employed 
therein, and a chapter on fermentation, specially re- 
ferring to the sugar house. Throughout the book the 
subject matter is indicated by headings in heavy type, 
rendering reference easy. 

In the chapter on varieties of the cane an effort is 
made to reconcile the names given to the same cane in 
different countries, and ten coloured plates are given, 
illustrating some of the best known varieties. Seedling 
canes produced in the principal sugar growing countries 


By Noel Deerr. 





are described and their characteristics explained. The 
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soils of cane-producing regions are described and analyses The concentration of the syrup to massecuite, and the 
given, and the practice in manuring is also discussed at | processes adopted for securing the maximum yield of 
some length. After pointing out the systems used, and | sugar with the minimum of treatment and handling, are 
the extent to which irrigation is employed, the appliances | next referred to, with descriptions of special apparatus 
used in the husbandry of the cane are described. | used in crystallising massecuites in preparation for its 


The chapter on the pests and diseases of the cane will | 
be founi to contain much that is of interest to the | 
planter, although, as the author points out in his preface, | 
it does not pretend to provide information to the ento- | 
mologist and the plant pathologist; a reference at the | 
close of this section to the want of sufficient attention to | 
the physical and chemical hygiene of cultivated soils is 
well worthy of attention. The harvesting and transporta- | 
tion of the cane are next considered, the methods employed | 
being illustrated by some excellent half-tone blocks. 

We now come to the machinery used for expressing the 
juice of the cane and its manufacture into sugar. The 
chapter on milling contains much useful information, and | 
various modifications of the standard type of mills are illus- | 
trated ; but it is to be regretted that the modern design | 
of headstock, which has now become closely stan- 
dardised as regards its proportions and outline, is only | 
illustrated in conjunction with a type of trash turner 
long discarded in favour of more efficient and easily 
adjusted arrangements, which, however, are not dealt with. 
The mathematical theory of the trash turner as published | 
by Bergman is reproduced, and the principles underlying 
the use of water for increasing the extraction of sugar 
from the megass in multiple mills are considered 
algebraically, tables and curves giving the results of the | 
calculations being appended. Although diffusion as | 
applied to the cane is practically abandoned, a chapter is | 
devoted to this process and to various mixed extraction | 
processes which have been introduced in recent years | 
and are now almost entirely abandoned. | 

The clarification or defecation of the juice is next dealt | 
with, special processes devised for that purpose are illus- | 
trated, and the chemicals used in clarification and the | 
results of their application are described. Carbonation— | 
the clarification of juice by the action of carbonic acid 
gas on heavily limed juice—is touched on, though this 
process has now been replaced by other methods in the 
manufacture of white sugars. Filtration of the bulk of 
the juice is unusual, except in the manufacture of high- 
class direct consumption sugars; the apparatus used 
for this purpose and for the usual filtration of scums is 
described and illustyited. Passing on now to the concen- 
tration of the juice to syrup, the author deals with the 
principles and practice of multiple effect evaporation, 
having brought together in an accessible form much infor- 
mation on the theory of the process, the accessories 
of evaporators, and the nature and treatment of scale 
formed in them, which is otherwise difficult of access. 














curing in centrifugals, all modern patterns of which find 
a place in the illustrations given. 

Molasses and its characteristics and the processes used 
for recovery of the available sugar contained in it are 
referred to briefly. Megass—the crushed fibre of cane 
from the mills—and the furnaces used for its combustion, 
are next brought under notice ; but we miss illustrations 
of the most recent practice in furnace construction. As 
a chemist the author naturally devotes considerable 
attention to the polariscopic and chemical methods of 
analysis of the cane and its products. Although in- 
tricate algebraic methods for arriving at results in the 
scientific control of the factory are adopted to a great 
extent by modern factory chemists as affording a ready 
means of arriving at figures otherwise obtained with 
great difficulty, we should have preferred to see the 
author lay less stress on these, and more on practical 
methods of attainment of reliable working figures. 

A chapter on fermentation, with a description of the 
organisms both beneficent and harmful, found in pre- 
paring cane molasses for distillation, the apparatus 
used in that operation, and a collection of tables, brings 
to a close a volume which, while admittedly owing much 
to the work of other sugar technologists, forms a valu- 
able work of reference in the sugar man’s library. 


SHORT NOTICE. 


British South African Commercial Industrial Mining, 
Agricultural, Import, and Export Register, 1911. London : 
Sampson Low, Marston and Co., Limited.—This is a useful 
book containing all sorts of information regarding British South 
Africa. First of all, detailed tables are given showing the 
exports and imports, with the value of each item set out in 
full. Then comes a Chamber of Commerce section, in which 
are given the names of the offices and members of all the 
Chambers of Commerce throughout the country. Then 
follow lists giving the names and addresses of the colonial 
importers and exporters in Cape Colony, the Transvaal, the 
Orange River Colony, Natal, and Rhodesia. These are supple- 
mented by a list dividing all the names contained in the 
foregoing list into classified trades given alphabetically, this 
being followed by a list of foreign consuls with their addresses. 
Then follow, in the order given, sections on customs ; insur- 
ance and trust companies ; mining—which apparently gives 
particulars of every South African mining company and oversea 
importers—British, American, Belgian and French, German 
and Dutch. Lastly, there are sections devoted to railways, 
shipping, agriculture, education, and hotels. This is the 
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last year in which this book will appear under its present 
title. Next year it will be the ‘‘ United South African 


Register.’ 
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H.M. BATTLESHIP HERCULES. 


WE illustrate above H.M. battleship Hercules, which is 
one of the improved Dreadnoughts. As far as they are 
known, the particulars of this vessel are as follows :—She is 
540ft. long on the water-line, and has a beam of 86ft., her 
normal displacement being 20,600 tons. She is fitted with 
Parsons turbines with a designed horse-power of 25,000, 
which it was estimated would give her a speed of 21 knots. 
Her armour is 12in. Krupp steel, and she carries ten 12in. 
50-calibre guns arranged in double turrets, three on the 
centre line—one forward and two aft—and two en echelon on 
the quarters. The forward of the aft turrets can fire over 
that aft of it. All ten guns can be fired on the broadside. 
There are also twenty 4in. guns and three 2lin. submerged 
torpedo tubes. The normal coal capacity is 900 tons, and 
the maximum capacity is 2700 tons. Oil fuel will also be 
carried. The Hercules is a sister vessel to the Neptune and 
the Colossus, She was built and her machinery was con- 
structed by the Palmers Shipbuilding and Iron Company, 
Limited, of Jarrow. A feature of these three vessels is that 
their upper decks are armoured against attack by aero craft, 
and the Hercules herself is distinguished by only having one 
mast, she being the first Dreadnought to be so rigged. 
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Fig. 1 


HIGH-LIFT CENTRIFUGAL PUMPS. 


metal. 
| this material, and it will be seen that it is possible to with- 


In the illustration the parts shown full black are of 


A SINGLE-stage, high-lift centrifugal pump designed to | draw the shaft with its impeller and part of the casing by 
raise 3000 gallons of water to a height of 170ft. has recently | moving them endwise, after, of course, removing a certain 
been completed and put to work in the neighbourhood of | number of screwed nuts, which, however, are not shown in 


Newcastle-on-Tyne, by Ernest Scott and Mountain, Limited, 
of Gateshead. It is driven by means of a three-phase motor 





| 














Fig. 3—-SINGLE-STAGE CENTRIFUGAL PUMP 


worked off a 2750-volt, 50-cycle circuit. A general view of 
this pump is given in Fig. 1, and a section of it in Fig. 2. 
It will be seen from the latter that the impeller is double— 
that is to say, that it sucks from both sides. There is, there- 
fore, no tendency for it to be displaced owing to the pull of 
the suction; but so as to ensure that it always revolves 
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Fig. 4—SINGLE-STAGE CENTRIFUGAL PUMP 


exactly in the centre, thrust rings are provided in one of the 
bearings. 

The peculiar advantage claimed for this pump is that the 
whole of the working parts can be withdrawn for inspection 
or repairs without interfering with the delivery piping. To 
enable this to be done, all the parts which might, were they 
of cast iron, rust up and stick together are bushed with gun- 


| to screw up the gland packing very tightly, and consequently 
| there is but little loss of efficiency on this account. 


the engraving. 


Another point worthy of notice is that no very heavy 


packing of the glands is necessary. Both glands are situated 
on the suction branches of the pump and are consequently 
under a partial vacuum. In order to prevent leakage of air 
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Fig. 5-SECTION OF MULTIPLE-STAGE PUMP 


into the pump from these glands, water is led from the , 
chamber A, which is under the full working pressure of the | 
pump, through the pipes B, to the point C, and a water 


| sealing channel is provided at this point, which prevents | 
| leakage of air into the pump and, at the same time, lubricates | 


the working surfaces. By this means it becomes unnecessary | 


The case is quite different when the suction is only at one 
end, as is the case, for example, in the multiple stage pumps | 
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Fig. 6—EFFICIENCY CURVES 









































supplied by this firm. A section of one of these is shown in 
Fig. 5. In this instance there is a direct endwise pull on the 
shaft due to the suction of the first impeller. In order to 
counteract this a balancing disc D at the delivery end is in- 
corporated in the design of the pump. The full pressure of 
the water discharged from the last impeller is applied on 
the left-hand side of this disc, as shown in the engraving. 
It will be noticed that the disc is arranged in the form of a 





Fig. 2 


into the chamber E and thence away by the pipe F. The 
gland, therefore, is only subjected to the pressure due to the 
head of water in the overflow pipe, and the suction of the 
first impeller is successfully counterbalanced by the pres- 
sure of water on the disc. The gland at the suction end is 
exactly similar to the glands of the first-mentioned type of 
pump and is subjected to very little pressure. The makers 
lay considerable stress on these features of withdrawal of the 
working parts and Jight packing of glands. 

The two engravings 1 and 2 are interesting. The first 
shows a multiple stage pump 
with its working parts in the 
process of being withdrawn, 
and the other shows the same 
pump further dismantled. In 
this the shape of the impeller 
is easily visible. 

In Fig. 6 are given curves 
obtained from a four-stage 
pump of this type. It will be 
seen that this pump was of a 
high-lift type, and at its best 
point when pumping some 
1250 gallons of water per 
minute to a head of 775ft.,° 
representing some 293 pump 
horse-power, the efficiency was 
73 [per cent. 








OIL - SUPPLY VESSEL 
FOR THE NAVY. 


THE first oil-tank steamer 
constructed to the order of the 
British Admiralty, the Burma, 
was launched on March 3rd 
from the works of the Greenock 
and Grangemouth Dockyard 
Company, Greenock. This 
vessel has been fitted out for the 
purpose of supplying oil to the British fleet at sea, and 
possesses a number of novel features. She is capable of 
towing a vessel and supplying her with oil fuel, or of being 
towed by warships and supplying them with oil fuel at the 
same time ; and she is also so fitted that she can supply oil 
to vessels alongside, both on port and starboard sides, from 
four different positions. She will carry 2500 tons of fuel oil 
in twelve tanks, the bulkheads forming which have been 
specially strengthened by stiffeners in order to minimise the 
surging effect of loose oil in partially filled compartments. 


Swain $e 


| All the tanks have been subjected to most searching and 


severe tests by both the Admiralty and Lloyd’s surveyors, 
and have been passed as satisfactory at the first tests. 

The propulsive machinery, which will be fitted aft, is being 
supplied by Messrs. John G. Kincaid and Co., Greenock. 
The vessel has been designed by the builders for a speed of 
12 knots when at sea. A novel system of overhead trolley 
railways has been provided in the ’tween decks for the con- 
veyance of coal from the ’tween decks to the stokehold. 
Forward of the engine-room is situated the pump-room, 
which contains two powerful oil pumps capable of discharg- 
ing 400 tons of oil per hour. A complete system of oil pipes 
and valves has been installed. By means of these the control 
of the entire operation of taking in or discharging the cargo of 
oil can be performed by the operator in the pump-room, the 
pumps acting separately or together. In the pump-room 
there is also placed a powerful steam-driven fan for the 
purpose of exhausting from the tanks the heavy and dan- 
gerous vapours which remain there after the oil has been 
discharged, so that the crew may be able to clean the tanks 
with perfect safety. 

The vessel has a forecastle, bridge, and poop, connected 
with each other by a fore-and-aft bridge for use in heavy 
weather; and in these erections accommodation of a com- 
fortable character is provided for captain, officers, engineers, 
|and seamen. Wash-rooms, workshops, and other facilities 
are also provided on an elaborate scale. The vessel is fitted 
with a complete installation of electric light and steam 
heating. At the launch the naming ceremony was performed 
by Miss Ruby Yates, daughter of the Senior Naval Con- 
structor of the British Admiralty in the Clyde district. 
During construction the vessel was inspected by Rear-Admiral 
Bearcroft, assisted by Captain Wonham, R.N. 











piston, and a small quantity of water is allowed to leak 





through for lubricating purposes. This water finds its way 
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VERTICAL MILLING MACHINE. 


THE accompanying illustration shows an improved motor- | 
driven vertical milling machine of massive design which has | 
recently been built by the firm of Cunliffe and Croom, | 
Limited, Manchester. The electric motor is carried on a |} 
stout bracket cast on the main frame of the machine, and | 
is of the variable-speed type and of 74 horse-power. It drives | 
the machine through a reduction gear and three-speed gear- 
box forming part of the frame. The gears are thrown into 
mesh by means of interlocking levers, and in conjunction 
with the variable speeds derived from the motor a large range 
of spindle speeds is obtainable. The spindle slide is substantial 
and is counterbalanced, as well as being provided with a 
variable power feed and hand adjustment. The spindle is | 
4in. diameter in the body and runs in adjustable gun-metal | 
bearings, an adjustable stay being furnished to support the | 
outer end of the mandril. The circular table is self-acting 
and is 2it. 8in. diameter; the rectangular table measures | 
3ft. 3in. by 2ft. 3in., and has oil channels and machined | 
T slots. All table movements are automatic and reversible, 
four ratios of feed being available. The longitudinal travel | 
of the table is 4ft., and has an automatic trip motion, while | 
the table can be traversed transversely a distance of 2f{t. The | 
distance from the centre of the spindle to the frame is 28in., 
and the capacity above the circular table is 124in., while by | 
removing the latter an additional 54in. is obtainable. The | 
vertical travel of the spindle slide is 18in. The machine | 
weighs 95 cwt., and the approximate floor space occupied is | 
11ft. by 8ft. | 











26,945 miles, although running of necessity at present be- 
tween horse cars at inconveniently slow speed for motors. 
The petrol consumption has not, we are informed, exceeded 
one gallon for 8 miles, and the running costs have worked 
out at #d. per car mile less than those of horse cars, while 
the receipts averaged 3.48d. more than with the latter on the 
same service. 

The running costs were actually 24d. per car mile, and the 
total operating costs 43d. per car mile. These figures, it is 
pointed out, compare favourably with the operating cost of 
electric tramways generally, and it is suggested that there 
must be many other places where this more easily applied 
method of motor traction could be introduced with ad- 
vantage. The cars were supplied by ‘‘Simplex’’ Motor 
Trams, 79, Lombard-street, London, E.C. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND: 
JUNIOR SECTION.—A meeting of the Junior Section of the Institu- 
tion of Engineers and Shipbuilders in Scotland was held in the 
Institution Buildings on Friday, 3rd March, when a lecture on 
‘*The Mechanical Features of Electric Locomotives” was read by 
Mr. B. Parker Haigh, of Glasgow University. It was pointed out 
that several mechanical problems had arisen in the design of large 
electric locomotives, one of these being the collection of the heavy 
current required from the overhead conductor, or third rail. 
From the point of view of the mechanical engineer, the ‘‘ single- 
phase” motor system was much more promising for high speeds 
than either direct or three-phase systems, as only a single over- 
head conductor and collector were required. The main problems, 


| as compared with modern steam practice, arose from the fact that 


“SIMPLEX” MOTOR TRAMS. 


THE accompanying illustration shows an open type motor | 
tram in the service of the East India Tramways Company at | 
Karachi. The overall length is 24ft.; wheel base, 8ft.; ! 





electric locomotives were much lighter than steam of equal power 
For this reason it was necessary to put a greater proportion of the 
total weight, when possible, on the driving wheels. Against this 
was the known fact that a leading bogie gave smoother running. 
In the largest locomotives driving bogies had been less successful 
than in moderate sizes, for the great height of the bogies, necessi- 
tated by the large motors and driving wheels, caused great strains 
in the upper framing. Articulated locomotives and others with 






























































gauge, 4ft.; it has cross garden seats for 46 passengers, and 
weighs unloaded, 3 tons 5 cwt., or fully loaded, about 6 tons; 
it is propelled by means of a 25 h.p. Lucas valveless petrol 
motor and Dixon-Abbott transmission. Speeds of 3 to 18 
miles per hour in either direction are obtainable readily from | 
either end. The non-driving end is ineffective. 

The first successful car has now been in service for twelve | 
months, and after making 18,000 miles shows little appear- 
ance of wear. During the past four months five motor trams 
altogether have been brought into service, and have made 
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semi-rigid whee] bases had been more successful. Perhaps the 
most important point requiring attention was the support of the 
motors so as to avoid excessive vibration and shock on the rails. 
It was immaterial how the weight of the motors was transmitted 
to the driving wheels so long as the great mass of the motors was 
not forced to vibrate along with the axles. In the largest locomo- 
tives this problem had been solved by supporting the motors, 
weighing up to fifteen tons each, on the main framing, the motion 
being transmitted to the driving-wheels by means of connecting- 
rods. The lecture was illustrated by a number of views and plans 
of locomotives illustrating the principles discussed, 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of ouy 
correspondents, ) 





LIVE STEAM FEED-WATER HEATING, 


Sik,—And so in your current issue we have two real live many 
facturers taking a real live interest in this subject of profound 
mystery, live steam feed-water heating. One gentleman refers ys 
to his experience, which is, to say the least, truly wonderful, and 
the other to a paper which he gave on the subject. 

| am afraid that neither the experience in the one case nor the 
pox in the other will advance matters much, for the reasons which 

give below. But I would say with regard to Mr. Hamilton that 
the courtesy which I extend to him in the admission of good 
faith in the matter of his beliefs should be extended by him to his 
opponents, and he should endeavour to refrain from accusing them 
or suggesting that they charge the other side with misrepresenta 
tion or mis-statementin any way. Surely a discussion can continue 
without any unnecessary accusations, 

Mr. Wilkinson has not done much to elucidate matters, and | 
would call your attention tothe following performance of live steam 
heaters, in which he claims that by their use (a) a greater quantity 
of heat units will be absorbed by the water; (b) the terminal 
temperature of the boiler flue gases will be increased ; (c) the coal 
consumption will be decreased ; (¢) the temperature of the water 
from the economiser will be increased by 10 deg. Fah. to anything 
above ; (¢) and last, but not the least, the superheater temperature 
will get a lift up in the cycle of the operation. Well, Sir, if that 
list of benefits is not enough to make makers of economisers and 
exhaust feed heaters positively green with envy, what is / 

It seems from the little list of advantages given by Mr. Wilkinson 
that a higher terminal temperature of the waste flue gases and 
higher absorption of heat by the water are ordinary every-day 
occurrences where live steam heating is adopted, and this takes 
place when the coal consumption is reduced, and along with this 
performance the economiser temperature is increased most 
wonderfully. 

Where would the saving in the coal consumption have been made 
if the economiser had not been there to intercept the higher tem- 
perature of the flue gases ! 

I may be wrong, but I have always thought that if the water in 
the boiler absorbed more heat units that the terminal temperature 
of the flue gases would be lower, but according to Mr. Wilkinson's 
long experience with live steam heating this is not so. Well, lam 
thankful tosay that it is so where this special system is not in use, 
and it will not be necessary to begin all over again with the text 
books. I think that most of your readers will agree with me, but, 
if | might be so bold as to make the request, will he say what 
share of the resulting economy is to be attributed to the increased 
temperature of the economiser, what to the superheater, or is it al! 
to go to the credit of the live steam heater ’ 

Will he explain how a higher temperature can be given to the 
waste gases and economy obtained without the use of an 
economiser / 

Does he wish us to believe that if there had been no economiser, 
with the higher temperature of the waste gases there would 
have been economy recorded on the coal bill ? 

With regard to the paper given by Mr. Hamilton on the matter, 
and reprinted by you in your issue of the 10th inst., I have read 
that paper many times, but unfortunately I have not been able to 
get much light and leading therefrom. I am sorry, but the fault is 
not mine but his. Let me, however, give you the reason of the 
why and the wherefore. There isa nigger init. He maintains 
that by delivering all the water to the boiler at steam temperature 
the whole of the heating surface is devoted to the performance of 
evaporation. Not at all. Who is going to accept such a state 
ment as that! We know that evaporation is confined to the 
neighbourhood of the furnace. We know that the difference in the 
temperature of the water around the flues, particularly the higher 
and most effective part of the flues is approximately even ; we know 
that the difference in temperature of the water all along the upper 
part of the flues is so slight that we need not worry about it, and 
we know also that the temperature of the gases at the fire end and 
the rear end of the flues is so great and the difference in tempera 
ture of the water is so slight in the effective heating parts at the 
rear end, that what additional heat is added by live steam heating 
will not make all the difference required to convert the cooler parts 
into evaporating surfaces, through plates 0.5in. thick. 

Mr. Hamilton lays much stress on the brine tub and the finger 
tip to demonstrate and support his beliefs, but the latter is too 
elusive an agent when seen in adequate operation, and the 
former is not of much assistance to the man with the shovel in 
front of the fire door. 

Mr. Hamilton, I regret to say, does not add anything tangible 
in reciting the case of economy by ships on voyages. Anyone 
who has had experience with that class of work knows full wel 
that a difference of 5 per cent. is no evidence of economy in favour 
of any particular system, as a favourable circumstance, such as a 
fair wind would make all the difference in the world. Some 
better evidence than economy in ship work must be brought forward 
if the advocates of the system are to maintain their position. 

No, Sir, there is something wrong somewhere in the tests and 
statements put forward, or else, if there is a saving of 5 per cent 
when the temperature is raised from economisers giving water at, 
say, 250 deg. Fah., why is there not a greater saving when the 





| are, but what does Mr. Wilkinson say in his letter. 


temperature of the feed is raised by the system from 60 deg. Fah. 
to that of steam temperature, say, 370 deg. Fah.! 

Put in exhaust heaters or economisers, and we know where we 
He admits 
that favourable circumstances are ry for ful operation. 
What is the use of discussing the matter when such an admission 
is made by a manufacturer of the apparatus with a wide expe 
rience! ‘The whole case is given away and acknowledgment made 
that economy is not an inherent factor of the system. That is all 
I want, and I have got it. Not one of the supporters of the 
system, in whatever form or manner used, has obtained even 
1 (one) per cent. saving on a water-tube boiler, and they never 
will. The whole thing from beginning to the end is a great 
delusion. JOHN I. HALL, 

Kingston-on-Thames, February 28th. 








Sir,—Prejudice is opinion without judgment ; there is plenty of 
opinion in favour of live steam heaters, especially for marine use , 
but is this opinion based on satisfactory evidence? The fuel used 
on a round trip of a steamer varies from numerous causes ; the 
quality of the fuel may vary greatly ; the firemen may not be the 
same, and their work may not be equally supervised on different 
trips ; the rough estimate of bunker coal at start and at finish of 
the trip may be mistaken ; the vacuum carried may vary, and so 
on. Noone debits a live steam heater with causing excess fuel 
consumption ; why therefore credit it with fuel saving in com- 
paring one voyage with another / 

Mr. Druitt Halpin suggests that a live steam heater was the 
cause of a hand-fired Cornish boiler, 25}ft. by 54ft., showing the 
extraordinary efficiency of 77.4 per cent. on a nine-hour test made 
sixteen years ago, while the same hand-fired boiler on a test with- 
out this device gave the normal efficiency of 65 per cent. The fact 
that no claim for 77.4 per cent. efficiency on a hand-fired Cornish 
boiler bas been made since, seems sufficient evidence that the 
figure was wrong. It is the greatest mistake to suppose that care- 
ful and disintéfested observers cannot be mistaken over a boiler 
test ; the most experienced boiler testers occasionally get impos- 
sibly good figures, and repeat the tests till they get results that 
can be rationally explained. 

Mr. Halpin should read the recent case of the hand-fired boilers 
tested for the American Government ; the specification called for 
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a5 , boiler efficiency, which is just what would be expected 
= oe on oie from ahaeed boilers; but a bonus was 
all ea for higher efficiency. An official test of eight hours was 
m7 “a on one boiler, and the figures showed an ——- efficiency 
ge less than 82.86 per cent., and it is stated that a bonus of no 
\e s than 17,360 dols., say £3600, was paid to the boilermakers. 
Professor Kent shows in Power for 24th January, 1911, that the 
figures were mistaken. An examination of the records show that, 
se eaad of one fireman for two boilers, two expert firemen alter- 
- tely fired the one boiler during the eight-hour test, relieving 
“ir “other every half-hour, and firing small charges at frequent 
rae hat during this test the combustion was equal to the 
1 stoking, though nothing like 82.36 per cent. 
boiler efficiency was really attained. No doubt in ordinary work 
the efficiency on the battery of hand-fired boilers would be about 
the 65 per cent. specified. ; ‘ 

In the tests cited by Professor Gibson, where the fuel saving not 
due to the economiser was 9.2 per cent., in comparison with 
another hand-fired test at only slightly higher rate of combustion, 
it seems fair to assume that this 9.2 per cent. fuel saving was the 
direct result of more skilled firing. There is no evidence that the 
temperature of feed-water entering the boilers had anything to do 
with this 9.2 per cent. saving. It is not alleged that any corres- 
ponding saving has occurred in the weekly fuel bills of the mill in 


intervals, so t 
best mechanica 


estion. 

Te eae Gibson correct in thinking that half our engine- 
makers are reckless enough to make guarantees without any steam 
dryness qualification ! Is he not referring to rough estimates 
only’ Very, few cases arise now-a-days where guarantees are 
asked for engines using saturated steam. I should have thought 
nearly all recent engine guarantees stipulated for a specified 
degree of superheat. ’ 

Mr. Hamilton’s attack on Professor Goodman's tests is rather 
belated, and it is sufficiently answered by the fact that Professor 
Gibson unreservedly accepts Professor Goodman’s figures. 

Aquarius” is doubtless correct as to the heating of water in 
open vessels; but that has nothing to do with live steam heating 
in boilers. 
ma F. B.” points out that part of the live steam passed by injectors 
is used for doing work; but he can easily work out how insigni- 
ficant a proportion of the total heat units in the steam are so 
accounted for. 

Iv is a very easy matter to bring the hot feed from exhaust 
steam heaters and economisers, entering the boilers at about 
100 deg. below the steam temperature, up to the full temperature, 
either in the water space, or in the steam space of boilers. The 
former practice is almost universally adopted; so as to secure dry 
steam, and there are thousands of boilers so fed that are free from 
corrosion and leaving little to be desired as regards durability, 
provided the water is softened before it reaches the boilers. Can 
Mr. Booth specify the mechanical advantages that can outweigh 
the undoubted disadvantage of effecting the final heating in the 
steam space of boilers ? 

A considerable number of users of Erith’s heater softeners 
supplement a deficiency of exhaust steam by a little live steam, in 
order to soften hard waters with no re-agent but soda ash, the 
heat of either exhaust or live steam driving off the carbonic acid 
gas, and so precipitating the sludge-forming carbonates without 
any occasion for lime treatment. The radiation loss is sosmall as 
to be imperceptible, but no case of any fuel saving attributable to 
such live steam heating has been traced. This mechanical puriti- 
cation effect is the only justification I can trace for using live 
steam in heaters, and it is only necessary where there isa deficiency 
of available waste heat. 

Dr. Johnson said of the belief in ghosts, that all opinion was for 
it, and all experience against it. The belief in fuel saving by live 
steam heating, appears to have as slight a foundation. The burden 
of proof is with the advocates of this method, who so far have not 
even formulated any consistant theory to account for the supposed 
saving. 

po, Booth points out, continuous comparisons on boilers with 
and without live steam heaters, would demonstrate the fact. It 
would be easy to arrange for such lengthy trials in plants having 
large boilers, fired with mechanical regularity worked at steady 
loads, with all necessary recording appliances, over periods of weeks 
and months. But, until such demonstration is given, steam users 
would do well to disregard claims based on brief tests of hand-fired 
boilers, or on reports of steam voyages where nothing is known of 
the various conditions which affect the fuel consumption. 

London, March 6th. CHARLES ERITH. 


Sik,—To arrive at an independent — on the very instructive 
correspondence exchanged in your columns the following, amongst 
some other tests, were made in double-bottomed semi-spherical 
copper steam pans :— 

The heating surface was 0.3767 square metre = 4.05 square feet, 
the weight of the water in the kettle 29.52 kilos. = 65.1 1b., and 
the temperature of the steam in the jacket 123 deg. Cent. = 
253.4 deg. Fah. The jackets having been carefully drained, the 
pans were filled with a given weight of water and the test started, 
the time being noted at every rise of 5 deg. Cent. From these 
observations a curve was plotted, from which the data of the 
following table were taken, and the coefficient of heat transmission 
x giving the calories per square metre per degree Centigrade, 
caleulated for intervals of one minute by the formula 

X = log nap GF “) 2 
T-4/ 2: 

where T = temperature of steam in jackets 

* = temperature of water at the beginning of the minute 

t; = temperature of water at the end of the minute 

= duration of the experiment (one minute) 
the temperature term multiplied by the naperian log giving the 
exact value of the approximate formula- 
t-% 


are 


Difference Kilos. B.Th.U, 
Temperature of temp. calories Ib., 
Time of water in between per deg. Fah., 
; kettle, steam and sq. metre per aq. ft. 
deg. Fah. water, per min., per hour, 
4 deg. Fah. x. xX 
6 minutes ive Sate . 152.8 
12.6 155 
, 123.3 130.1 
+t 1s4 
‘ 45 145. 107.4 
17.4 215 
” oe va! Se 85.8 
20.0 246 
lv a 186,38 67.1 
22.4 275 
3 203 os Wd 


A study of the table gives some interesting results, the most inter- 
esting one showing that the rate of heating of the water is nearly 
constant, slightly diminishing towards tke boiling point; other 
experiments at higher pressures give a sharper rise in the tempera- 
ture of the water, but a similar curve. This proves that the 
transmission of heat through the plate augments with the tempera- 
ture of the water, for were it constant the time for heating the 
water a given number of degrees would continually increase, the 
difference between the steam temperature and the water continually 
decreasing. Far from this being the case the B Th.U. column 
shows that the units transmitted per square foot increase con- 
tinuously, according to an apparently straight-line law, becoming 
larger and larger as the weer beanie hotter, so much so that the 
units transmitted at 203 deg. Fah. are 77 per cent. greater than 
those transmitted at 100.2 deg, Fah. 

It is a well-known fact that the viscosity of the water diminishes 





considerably with an increase of temperature ; in other words, it 

becomes more fluid. This is one of the probable causes of the 

increased transfer of heat in the preceding experiments, and shows 

that all that has been said in the columns of THE ENGINEER in 

favour of live steam feed heating stands on a perfectly rational 
is, 

One point, indeed, leaves one rather perplexed when it comes to 
the practical heating of water by steam in the steam space in the 
the boilers, When air issues at high pressure out of a com- 
pressor it is considerably heated. The air is generally collected in 
a large reservoir and cooled with a cold water spray, transferring 
its heat to the water and getting cold and saturated, 7.e., holding 
as much water in the form of vapour as corresponds to the tem- 
perature and some more very difficult to separate in the form of 
minute drops. 

Now, one cannot help thinking that there is some analogy 
between warm compressed air and hot steam, and that what is 
effective in cooling the one must also be effective in cooling the 
other. This does not apply, of course, to closed piping running 
round the steam space and delivering the hot feed below water 
level ; but this is not a satisfactory arrangement from the scale 
point of view, 

There is dry steam and apparently dry steam, ‘.¢., showing no 
water in the calorimeter test, but there appears to be no doubt 
that steam in which water is openly circulated or sprayed is not so 
“a steam in which no such water circulates. 

ree weeks ago two new tubular boilers, fitted with the spray- 
ing arrangement of feed heating, had to have the piping altered 
so as to plunge below the water level, as, in addition to consider- 
able knocking in the piping when the pumps were working slowly, 
it was next to impossible to keep a steady pressure with the feed 
on, whereas all trouble has disappeared now, 

The solution would therefore appear to lie in warming the feed 
with live steam in a special heater above the boiler and admitting 
it, as usual, below water level. 

As there is nothing new under the sun, this arrangement has 
very likely been tried before, with the probable result, as in all 
such experiments, of having an extra complication with no saving 
in coal. Still, as this might not be the case, it would be very 
interesting to hear some more about such experiments from some 
of your correspondents. 

Neuchatel, March 4th. 





SAML. DE PERROT. 





Str,—So much has been written lately in your columns re live 
steam feed heating that perhaps it is only adding more fuel to the 
fire to ask you to publish the following few remarks ; but it isa 
subject that 1 am myself so personally interested and somewhat 
experienced in that some further criticism of the various contra- 
dictions which have been published may not be out of the way. 

Professor Gibson’s results, I maintain, are absolutely prevented 
from being considered authoritative by the absence of a super- 
heater, as I thoroughly endorse one of your correspondent’s 
remarks to the effect that the waterfall type of heater is a 
splendidly efficient priming device—bearing in mind even only the 
suspicion of probable priming under these conditions, which 
suspicion Professor Gibson appears to have had from his remarks 
ve the dryness fraction of the steam generated by his boiler. Why 
did he not do away with all doubt and use a superheater in the 
smoke-box or tubes. Measurements of the dryness of steam by 
the method he employed are surely not reliable. From my own 
experience I would state with certainty that if Professor Gibson 
had used a superheater, and had maintained exactly similar 
furnace conditions with and without the heater, he would have 
found absolutely no difference in the efficiencies. 

Then, referring to Mr. G. Wilkinson’s letter in last week's issue, 
without any partiality might I ask him to survey his remarks and 
attempt to reason logically from them. He finds that with live 
steam heating he gets a higher degree of superheat than without. 
Let us suppose for a moment that he is referring to a Lancashire 
boiler and the superheater is in the downtake to boston flue, if he 
gets a higher superheat under these conditions then the gases that 
reach the superheater must be at a higher temperature, therefore 
they must have Jost less heat to the boiler on the way to the super- 
heater through the flue tubes ; thus according to his reasoning less 
heat is transmitted through the plates when live steam heating is 
used than without. Also he states that he discovers the peculiar 
phenomena of increased temperature of water leaving the 
economiser with steam temperature feed—perhaps he does, But no 
engineer versed in boiler practice would put this down to better 
combustion due to hotter plates as Mr. Wilkinson does. 

What usually increases the temperature of water leaving an 
economiser at a constant feed rate—higher temperature of gases 
entering it—what happens to the efficiency of a boiler itself under 
similar furnace conditions if the gases leave at a higher tempera- 
ture—it is rationally reduced, but according to Mr. Wilkinson it is 
increased ; we have, therefore, a condition wherein the efficiency 
of a boiler is increased when using steam temperature feed at one 
and the same time that it is reduced due to the gases leaving at a 
higher temperature than hitherto. 

I imagine that if Mr. Wilkinson attempts to reason this out he 
will agree with me that his facts may be correct, but his deduc- 
tions are certainly wrong. 

There is a question [ should like to put to the majority of your 
correspondents. How much of the water in any modern type of 
boiler under a good load, even with ordinary feed, is cool—how 
much is not at steam temperature or thereabouts’ I venture to 
suggest very little. 

Now, allow me to answer one or two of the questions put 
forward in this duel of letters recently. First, one correspondent 
asks: ‘* Why does the addition of an economiser to a boiler plant 
invariably increase the efficiency more than the increase in tem- 
perature of water through the economiser would lead one to 
expect?” For the very reason that Mr. Erith suggests, the 
increase in efficiency due to extraction of heat from the waste 
gases lowers the consumption of fuel for a given load, and in most 
cxses this causes a better furnace efficiency to be obtained, 
especially if the boiler was heavily loaded before the economiser 
was added. 

I have proved, by numerous tests on a well-equipped commercial 
testing plant, that if the load when using the economiser is 
increased by approximately that amount equivalent to the work 
done in the economiser, thus giving equal furnace conditions, no 
abnormal increase in efficiency takes place. 

In finishing 1 would state that I have made numerous and very 
careful tests on the testing plant above mentioned, under com- 
mercial conditions, of a live steam feed heater of similar type to 
Mr. Wilkinson’s, and have found absolutely no direct saving in 
fuel or increase in efficiency by its use, but no amount of slanging, 
from a theoretical efficiency point of view, will detract from its 
one great useful feature—that is, its property of keeping’ the 
boiler clean, whereby a small indirect saving, both in labour, 
depreciation, and fuel, is obtained. 


March 7th. H. 8. Frevp, 





Str,—Mr. Geo. Wilkinson in his letter in THE ENGINEER for 
February 24th has made a statement which I take to mean that 
boiler surfaces presented to the flues are probably hotter where 
live steam feed-water heaters are in use than where they are not ; 
or what amounts to the same thing, the plate is hotter when 
evaporation is taking place than when water is being heated. I 
think this is wrong, and as I look upon Mr. Wilkinson as an 
authority, I should like him either to acknowledge it or put ita 
little clearer. 

On the same page is a letter written by Mr. Augustus W. 
Hamilton, who writes :—‘‘In the paper which I read in 1902, and 
which you reprint in the current issue, I stated well-known facts 
about the cooling power of evaporation, and drew certain deduc- 
tions which appear to me to be logical. Nobody has ever con- 





troverted these facts, nor traversed the deductions. In my paper 
of 1902 I pointed out that water when evaporating would cool the 
heating surface more than colder water which was not evaporat- 
ing ; and now in 1911 Professor Gibson — by means of an 
actual experiment which can be repeated by any one with the 
same apparatus that the plate in contact with boiling water can 
only be heated half a degree to one degree hotter than the water, 
but that when the water is not boiling the plate can be heated 
40 deg. Fab. hotter than the water, and actually some 7 deg. or 
8 deg. hotter than the plate in contact with the hotter water. 

How are we to reconcile the statements of Mr. Wilkinson and 
Mr. Augustus W. Hamilton, who are both advocates of the same 
system. 

: Huddersfield, February 28th. 


A. FISHER. 


BALANCING OF PROPELLERS. 


S1x,—I shall be glad if you can give us room for a few lines on 
this subject with a view to raising a discussion. 

Large amounts are now frequently expended on the balancing 
of propellers, the greater part of which sums appear to us to be 
utterly wasted. If we are wrong, we shall be glad to be corrected. 

In nine cases out of ten the shipowner is quite content to have 
his propeller balanced statically. This, as far as we can see, is of 
very little, if any, use, inasmuch as the same propeller, when 
revolving in working, may be dynamically quite unbalanced. As 
a specially bad case, we have come across a propeller intended for 
a turbine-driven vessel where this static and misleading balance 
was obtained by filling some hundredweights of lead into the cored 
portion of the boss on the one side. 

For Admiralty purposes, and also for commercial ships of the 
very highest class, an approach to a correct dynamic balance is 
obtained by making templates at frequent intervals of the blade 
and truing up the blades by hand to fit such templates, but, even 
so, we doubt whether a real dynamic balance is assured, whilst 
the cost is enormous, and, to our mind, out of all proportion to 
the benefit obtained, as we will try to prove. 

Of course, the naval authorities of this and other countries are 
a law unto themselves, as they can specify whatever luxuries 
they think fit at the expense of the taxpayer ; but does it not 
strike the ordinary man that the unbalancing effect of a few 
pounds difference in weight between the blades is utterly insig- 
nificant, compared with other factors, which, under all circum- 
stances, must act with hundredfold force or more to upset the 
dynamic balance of the propeller blades in work:ng. 

The pressure in the case of propellers of high-speed ships 
will frequently be 10001b. and more per foot of area at full speed 
of the vessel ; but naturally this pressure must vary very consider- 
ably between the upper and lower blades at any one moment on 
account of their different degree of immersion, the differences in 
the motion of the following wake, and many other factors. 

These factors are so uncertain that we prefer not to give any 
definite figures, but may we hazard the guess that they must at 
all times vary by as much as 10 per cent. between the upper and 
lower blades. In a large propeller these differences in pressure 
will in the aggregate, therefore, constitute several tons of differ- 
ence. 

When a ship driven by two, three, or four screws is rolling and 
pitching, even moderately, these pressures must vary even more 
violently, and the difference in pressures in the aggregate exerted 
on the upper and lower blades vary by many tons. 

Under these circumstances does it not appear to be futile to 
spend £40 to £50 per ton and more on a casting merely to rectify 
a difference in the weight of blades amounting to a few pounds, 
when for all we know the slightly statically pon, Seale propeller 
may be dynamically better balanced. We, of course, assume that 
the castings compared are otherwise equally carefully manufac 
tured, both as regards correctness of pitch, outline, and general 
scantlings. 

(For Bull’s Metal and Melloid Company, Limited, 
JOHN C, BuLL, Managing Director. 
Glasgow, February 28th. 





THE METRIC SYSTEM. 


Str,—The letter of Mr. Thos. Parker, published in your issue of 
the 3rd current, contains several misapprehensions. He says all 
measures are ‘‘metric.” The word in Greek referred to measures 
in general, but is now by law and common usage confined to the 
world-wide system established by international agreement, in 
which Great Britain joined in 1884. Mr. Parker thinks that 
Napoleon ‘‘stamped out” that system. Napoieon in 1812 allowed 
certain popular measures to be used alongside of ‘the metric ones, 
and this caused confusion and delay in metric progress (see 
Hallock and Wade’s “Evolution of Weights and Measures,” 
Macmillan and Co.). The reason why Armstrong-Whitworth, 
Vickers-Maxim, Westinghouse, and other great firms use the 
metric system only to a limited extent is the same that prevents 
them from using decimal coinage. Government must give the 
lead, and not merely permit metric usage, but encourage it in the 
public services, &c., so that the public may have what is now 
denied to it—an opportunity for practically judging the proposed 
change. Mr. Parker thinks the metre too long. If so, he can 
to the centimetre or millimetre by merely moving the decimal 
point, a convenience impossible with English units. In metric 
usage, as Lord Kelvin points out, one chooses the unit required, 
and there is thus no necessity for decimals, nor is there any 
objection to common fractions. > 

It is to be regretted that Mr. Parker should revive the scare 
through which obstructionists, by a small majority, managed to 
defeat the last Metric Bill (1907) in Parliament. 

I refer to exaggerated estimates of the cost of change and a 
mistaken notion that the Bill would interfere with the sizes of 
machinery or goods, and so necessitate alterations in factories. 
Lord Kelvin, in his evidence to the Committee of Congress of 
the United States, exposed this fallacy, but I did not wish to 
occupy your space by quoting in my letter all he said. If the 
cost of making the change were as great as Mr Parker says, why 
is it welcomed by the great firms, a few of whom I have quoted ! 

March 8th. &. ie ee 


(For Continuation of Letters see page 257.) 


Roya AGRICULTURAL SociETY OF ENGLAND.—Intending exhibi- 
tors in the Implement Department at the Society’s show to be held 
at Norwich from June 26th to 30th, 1911, are reminded that the 
entries close on Monday, March 20th, and that entries for the 
trials of potato diggers and potato sorters close on Saturday, 
April Ist. 

THE INSTITUTION OF CIVIL ENGINEERS : STUDENTS’ MEETING: 
At the meeeting of students held at the Institution on Friday, 
March 8rd, at 8 p.m., Mr Frederic Shelford, M. Inst. C.E., in the 
chair, Mr. H. Ellis Hill, jun., Stud Inst. C.E , read a paper on the 
‘*Lagos Harbour Survey, 1909-10.” The survey was undertaken 
to decide on the best position for the construction of the entrance 
to the new harbour, and to discover the amount of dredging which 
would be necessary for the accommodation of ves-els of deep 
draught. The paper described the setting out of the base lines of 
the survey, the methods of taking soundings and making borings, 
the setting up of tide gauges, and the determination of the direc- 
tion, velocity, and duration of currents in the harbour on flood 
and ebb tides, with the measurement of the discharge of various 
creeks ihto the harbour. Messrs. Kynnersley, Chadwick, Meade, 
Hutt and Gillespie spoke in the discussion following the paper, the 
chairman narrating some of his personal experiences and difficulties 
while engaged on similar work in the same country. 
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A NEW TIME RECORDER. 


IN large works much valuable time is frequently lost by 
the men while walking to their work after having been 
checked in at the entrance. For instance, not long ago a 
well-known firm of shipbuilders had its timekeepers stationed 
at the gatesof the works. Between the gates and the various 
jobs in the yards is a considerable distance, and the men 
adopted a leisurely step in passing to their work. After care- 
fully noting the time taken by the men, the manager was 
able by means of the simple arithmetical calculation to calcu- 
late the loss to the firm as follows :—Men emploved, 800 ; 
average time taken from the gate to the work, three minutes; 
average wage, 7d. per hour; equals 40 hours at 7d. 

£1 3s. 4d. multipsied by three for walking time at 
6 o’clock, after breakfast, and after dinner, and the total 
daily loss amounts to £3 10s. Although this source of 
leakage cannot be stopped altogether, even in small works, 
it can be prevented to a very large extent by adopting time 
recorders situated near the actual work. 

There are numerous automatic recorders on the market 





which are suitable for the purpose. Some are rather com- | 


plicated, and if by any means they get out of order, involve 
delay in repairing. In the Stockall-Brook time recorders— 
shown in Figs. 1 and “2—which we have recently had; an 

















Fig. 1i—THE STOCKALL-BROOK TIME RECORDER 


opportunity of inspecting in course of construction at the 
makers’ works in Huddersfield, the mechanism has been reduced 
to the simplest, and the number of parts is singularly few, 
being easily removable for replacement in case of mishap. 
The movements of the clock are interchangeable throughout. 
They have a fusee and chain gear, Graham dead-beat escape- 
ment and long pendulum. The recording mechanism is 
fitted with a direct interlocking drive in gear with a train of 
wheels in the clock movement, so that whatever time is 
shown on the clock dial can only be registered by the lower 
mechanism. For time checking, however, complex in the 
S.B. recorder, there is no hidden record, employer and 
employed being equally able to verify every registration made. 
There is no limit to the number of hands using the appliance, 
and the arrangement of the card racks makes it possible for a 
foreman to see at a glance which men have come into work. 
The time clerk may at any time daily check the cards, leaving 
a minimum of clerical labour for pay day. As the card racks 
can be locked when not in use, and the time cards are only 
taken out when registering and immediately replaced, there 
is no chance of them being mislaid. 

Each man makes his own record, and can verify it, extra 
cards only being necessary with an increase in the number of 
hands ; while the time cards can be ruled to meet any 
requirements, such as ordinary time, overtime, piecework, 
day and night shift, &c. For job costing the recorder is 
provided with an automatic cutting or clipping device, 
whereby the time card or job card has a small piece cut from 
its edge at each registration, thus allowing the card to drop 
to the proper position to receive the next stamping. Thus, 
@ man working on several jobs in a day can stamp his times 
of starting and finishing each on his job card in correct 
sequence, and the job numbers are placed against the 
registration on the card. For this purpose four card racks 
are supplied with each machine, two racks for time cards, 
one for jobs in hand, and a fourth for jobs ahead. The whole is 
fixed on a wall, and in full view of the manager or foreman, 
who can see what work is passing through his department, as 





well as the jobs waiting to be taken up, The men need not 
wait to see the foreman when they want a new piece of 
work, They have simply to go to the ‘‘ job ahead ’’ card 
rack and pick out ajob. It is assumed that the storekeeper has 











Fig. 2—THE RECORDER WITH COVERS REMOVED 


previously been round to see what materials are required, 
and has delivered them to the man’s bench or machine. 

Fig. 3 shows the latest improvement in the mechanism 
employed to bring successive divisions of the card on to the 


| printing line. The card lifter A, on which the card A! is 








dropped by the workman for printing the times of arrival 
and departure, is secured to the lower end of a vertical bar 
B, which has on ene side ratchet teeth. The number of the 












































Fig. 3—THE MECHANISM OF THE RECORDER 


teeth depends on the number of times the card lifter has to 
be actuated in the course of a week. Secured on the day- 
wheel shaft of the clock-driven printing mechanism is the 
spur wheel C, which meshes with a spur wheel D on the 
shaft E. On the latter is another spur wheel F, which 
meshes with a pinion G, and fast to this pinion is a plate 
and pin H and J. There is also secured to the arbor of this 
pinion a spur wheel K meshing with a wheel L loose on the 


shaft E, A crown wheel M in the vertical shaft N is driven from 
the striking or discharging mechanism of the clock above and 
thiscauses the pinion G through thegears K and L to be rotated 
through one revolution each time the card-lifting apparatus ig 
to be operated. With every revolution of the pinion G the 
pallet plate and pin H and J also make one revolution, and 
the pin engages with the ratchet teeth in the bar B, raising 
it a given distance. It is then supported by means of the 
detent O and spring P until the card lifter has again to be 
raised a step, and so on. The rotation of the pinion G 





causes the day wheel Q, on which is the printing type, to re. 
| volve through the medium of the wheels F D C. Mechanism 
| is provided so that when the card-lifter spindle has reached 
| its vertical limit the detent O is released and the card lifter 
| falls down to its lowest position. 

| The Stockall-Brook machine is also made with an improved 
| device to enable the printing of the times to be effected in 





Fig. 4--TWO-COLOUR PRINTING MECHANISM 


two colours, in order that the impressions made on the cards 
presented by late comers shall be in a different colour to the 
| impressions made on the cards by those who arrive 
| punctually. This is shown in Fig. 4, and briefly consists 
of a pair of vertically movable ink-ribbon holders actuated 
| so as to present a different coloured section of the ribbon to 
| the printing line on the time wheels. In this machine the 
| card carrier is moved laterally across the face of the types to 
| the required position to present to the type the column in 
which it is desired to register. The lateral movement is 
effected by means of a lever. As the last registration in a 
line is completed the card carrier is moved to the position 
| for starting a fresh line, in which position a cutting or 
shearing device, operated by the depression of the printing 
handle, cuts away the side of the card to such an extent 
| that it may drop within the carrier to the position for 
| commencing a fresh line. 

| The recorder is made by the Stockall - Brook Time 
| Recorders, Limited, of Huddersfield. 

| 
| 
| 








THE INSTITUTION OF CIVIL ENGINEERS. 


MODERN RAILWAY SIGNALLING. 
AT the ordinary meeting on Tuesday, the 28th February, Mr. 
| Alexander Siemens, president, in the chair, the paper read was 
| ‘‘ Modern Railway Signalling: Some Developments on the Great 
Western Railway,” by A. T. Blackall, M. Inst. C.E, The following 
is an abstract of the paper :— 

The author, in a brief historical summary, reviews the provisions 
of the Regulation of Railways Act, 1889, as affecting signalling. 
The co-ordination of the functions of the telegraph and signal 
engineer, and the result, especially as it pertains to the increasing 
use of appliances coed electrically, is touched upon. The 
various types of frames used in connection with the interlocking of 
levers and the disposition and functions of signals are dealt with. 
The special importance of the distant signal is set forth, and the 
electrical operation, under certain circumstances, of such signal is 
described. The electrical repetition of signals and the practice 
with respect to the provision of route-indicating signals are 
mentioned. 

In dealing with the distant signal, reference is made to the 
difficulties attendant on its working, and the linking of the block 
telegraph system with the distant signal is suggested. The effect 
of p see block on the working of traffic at junctions and other 
important places, and the application of what is known as the 
warning arrangement in regard to such working, are described. 

The author further deals with the numerous appliances in use, 
such as discs, train indicators for warning drivers of the condition 
of running loops, signal lamps, and so on. The lighting of signals 
and the results of experiments in connection with automatic 
signal-wire compensators are alluded to. Mention is also made of 
a recent innovation involving the use of springs, and having for 
its object the better working of signal wires and signal rods. The 
electrical detection of facing points and the standard methods 
employed on the Great Western Railway as regards facing-point 
locks, fouling bars, rod connections and switches, are referred to. 

Among other matters, the concluding portion of the paper deals 
with the power-working of signals, which of late years has made con- 
siderable progress, allusion being made to the three installations 
which are in operation on the Great Western Railway. The 
importance and value of track-circuiting in certain situations, the 
development of audible cab-signalling, and the arrangements 
introduced for the economical maintenance of the permanent way 
are dealt with in detail. Telephones, and in connection there- 
with the superposing of one circuit upon another, and finally a 
short reference to telegraph-line construction, conclude the paper. 











STREET FirE ALARM AND PoLice Catt ExHIBITION.—At the 
recent Exhibition of Public Fire Calls held at Ramsgate the award 
was gained by.an entirely new system. The competition was open 
to any manufacturer or factor who cared to compete. The winning 
firm was the Walters Electrical Manufacturing Company, Limited, 
of Kensal-road, London, W.,.with their ‘‘ Knight ” system of fire 
calls, The winning systemis 5 7 from beginning to end. The 
arbitration was in the*Hands of Mr. James Swinburne, 
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LETTERS TO THE EDITOR. 


Ve do not hold ourselves responsible for the opinions o7 our 
(Wedon h ala J 


(Continued from page 255.) 





INFLUENCE OF SUPERHEATED STEAM ON CYLINDER 
EFFICIENCY. 


Sin,—Steam of very high temperature in reciprocating engine 
ders has until now been supposed, very generally, to reduce 
| condensation, and thereby to give a greater area to the 
er diagram as a result of the elimination of that drop in the 
expansion line—with a corresponding loss of area—which is always 
a-cribed to initial condensation The usual reading of the expan- 
sion line of an indicator diagram apart from theoretical expansion 
jx, of course, first condensation, then re-evaporation, these heat 
interchanges, due to wall action, having been considered a loss in 
evlinder efficiency ever since this phenomenon was first described, 
as a result of the experiments by Thomas, at the French Academy, 
April 3rd, 1843—at the very meeting when, by a singular coinci- 
nce, Pambour submitted his ased concerning water in steam 
u 


eylin 
initia 
eylind 


der 
cylinders, and also since the s 
Hirn on eylinder-wall action. ; d 

After fifty or sixty years’ practice with heated jackets, heated 
pistons, an superheated steam, it is of interest now closely to 
analyse the diagrams made from modern cylinders using very 
highly superheated steam in order to discover, if possible, if there 
is really any indication of a superior efficiency such as ought to be 
apparent from a greater fulness of the expansion line caused by 
the elimination of initial condensation and re-evaporation, and 
devoid of that deep falling curve which is considered to be the 
objectionable feature of the saturated steam diagram. In fact, in 
engines showing a great economy when using superheated steam 
it would not seem unreasonable to expect a high swelling expan- 
sion line not dissimilar to that from the high-pressure cylinders in 
compound engines, wherein the temperatures due to the pressures 
on the driving side of the piston are very much higher than in 
ordinary cylinders, and are maintained thus all the more readily 
that the other side of the piston is constantly bathed in steam of 
a pressure—and corresponding temperature—averaging about one- 
fifth or one-fourth the initial steam pressure in the cylinder. 

As very close comparative examinations of cylinders using 
superheated steam and of others using saturated steam are 
certainly not at all common, the sets of diagrams here reproduced 
are instructive as showing in what measure superheated steam 
really promotes cylinder efficiency. The chief particulars con- 
cerning each diagram are resumed in tabular form beneath the 
diagrams, and by means of them the reader may readily see the 
proportion of mean effective pressure that is obtained from a given 
initial pressure at a stated number of revolutions with saturated 
and with dilated steam. Provided the initial steam pressure is 
the same in each case, as well as the cut-off and the number of 
revolutions per minute, then that diagram showing the highest 
mean effective pressure for a given initial pressure may be re- 
garded as representing the most efficient steam expansion, whether 
it be with saturated or superheated steam. (See table.) 


uent and later researches of 


Tabulated Reference to Diagrams summarising Figures of the Relative 
Eficiencies of Superheated and Saturated Steam in Engine Cylinders. 











5 i188 ; : 

% | $3 oie = 
2 126 ee H 

Pad bs # 55 
Z 
Per cm. sq., kg. 

1 433 7.2 4.72 | 65 | Saturated 

y 42 9.8 5,19 ash | Superheated 
3 42 11,0 5.! | Saturated 

4 38 7.2 3. Superheated 
5 40 6.2 3.2 | Saturated 

6 38 8.1 3.4 | Superheated 
i 3h 7.2 3.8% | Saturated 

8 32 7.1 2.68 | Superheated 
9 35 8.1 3.1: | Superheated 
10 32 7.2 3.3 Saturated 

i 35 8.0 8. Superheated 

| 
: Cylinder clearance volumes are omitted in all cases from the stroke 
volume, 


Diagrams Nos. 8 and 10 to be analysed as showing efficiencies of 
cylinders at different speeds, other conditions being equal. 


These diagrams are from locomotive cylinders, the superheated 
steam diagrams being from exceptionally economical locomotives, 
having a boiler pressure of 12 kilos., or 1701b., per square inch, 
superheated to a temperature of 335 deg. Cent. on average. The 
superheaters and the valves and cylinders were all in primest con- 
dition, after a few months of work, when the diagrams were taken. 
The saturated steam diagrams are from the cylinders of old simple 
engines, having a nominal boiler pressure of only 10 kilos., or 
1421b., per square inch. Both the types were employed in the 
same passenger train services, the superheater type revealing a 
great coal economy of about 27 per cent. comparatively to the 
saturated steam type, and a superior coal consumption of only 
about 3 per cent. to a corresponding type of small compound loco- 
motives. An examination of the diagrams will show that the 
cylinder efficiency with both the superheated steam and saturated 
steam is so closely alike that there is little, or often even nothing, 
in favour of the use of superheated steam. Failing to find any gain 
by superheat in the cylinders over low-pressure saturated steam 
averaging 100 Ib. initial cylinder pressure, there is no alternative 
but to accept the fact that practically the whole gain of 27 per 
cent. economy results from the increased boiler etficiency when 
using superheaters. 

These diagrams show that a given volume of steam at a given 
pressure develops as much power when it is saturated as when it 
is superheated ; consequently the increase in efficiency is not in the 
cylinders, but in the boiler exclusively. If there were gain in the 
cylinders, it would appear in the indicator diagrams. 

Before leaving the boiler and its appendages the steam is largely 
expanded in volume, and it is solely this increase in its volume by 
heating the steam which really constitutes the economy of the 
process, 

The fact that one cubic foot of saturated steam of a low pressure 
produces a power equal to that of the same volume of superheated 
steam at the same pressure is not only evident from these indica- 
tor diagrams, but it is also thus stated in a manual specially 
prepared for the use and guidance of the enginemen in charge of 
the superheated steam locomotives from which the annexed 
diagrams were made, A most extensive working experience 
having been previously obtained with superheater boilers upon 
this particular system of railways, the general notions on the 
properties of superheated steam appearing in this introduction to 
an official manual may be accepted as the embodiment of great 
practical modern experience. ‘I'he following extract is made from 
the Oo Wien — 

“‘(c) With equality in the degrees of admission, the (super- 
heated) steam consumption—outside of any economy lien 
from diminished or eliminated condensation Josses—is equal, 
measured by volume, to that of saturated steam of the same 
pressure ; but the consumption in weight is less because the super- 
heated steam, being hotter, has less density.” 

Whether there is any gain from lessened condensation losses in 
highly superheated steam, the reader may best judge from the 
diagrams, 

Continuing, the manual points out that the conversion of 





saturated steam into a highly expanded steam within the 
generator is not accomplished without expense of fuel, since in 
these particular boilers referred to in the enginemen’s guide, the 
heating surfaces devoted to steam re-heating or dilation represent 
30 per cent. of the entire total heating surfaces of the boiler. 
And to utilise this largely expanded volume of steam without 
resort to a very late and therefore uneconomical cut-off, the 


engine cylinders are made with a volume 31 per cent. larger than | 
iagrams | 


those saturated steam locomotive cylinders of which the 
are also reproduced here, 

The most usual cut-off for the superheated steam at high piston 
speed is 35 per cent., while for the saturated steam engines 15 per 
cent. and even 14 per cent. is more common, except at moderate 
or low speeds, ith steam of the same quality, that engine 
which ex 
recognised as the most efficient in its cylinders, consequently this 
increase of cut-off with superheated steam is of itself alone 
— to cylinder efficiency. 

Neglecting all increased accessory expenses, including heavy 
costs of lubrication, extra wear of valve rings and piston segments 
upkeep of superheater and accessory apparatus, increase 


SATURATED STEAM 


DiacRam No.1 

84 Cut off 43% 
Regulator 3rd. notch 
Reus:= 117 








Pm= Kg 4.62 





nds its steam to the greatest volume is usually | 


Pm= Kg 4.82 


cylinder efficiency—with any quality of steam, saturated or super- 

heated—depends, all things being equal, upon the degree of the 
| expansion in the cylinder of any system of steam engine. 
| An expansion of 7 volumes can be attained by single expansion 
| in a single cylinder when operated at 14 per cent. cut-off, although 
| the wire-drawing and back pressure then justify the old phrase, 
‘Expansive working is expensive working.” The resulting 
diagrams resemble @ new moon in a rectangle. To obviate this 
inferior result, with ordinary valve gears, the same expansion of 
7 volumes is preferably attained with a cut-off of 40 per cent in 
compound engines having a ratio of cylinder volumes of 1: 1.8, 
but the improved resulting cylinder efficiency is very slight. With 
a 7.5 fold expansion, ratio of volumes 1:2, also in express engines, 
the improved efficiency is still low, that is, 5 to7 percent. With 
an 8.5 fold expansion, cylinder ratio 1 : 2.4, the improved cylinder 
efficiency has been found to be 18 per cent. as an average of a ten 
years’ working test with all the competing boiler pressures at 
140 lb. per square inch. With a ten-fold expansion the improved 
_ efficiency has been proved, in thoroughly conclusive working tests 
| of a two years’ duration, to be 35 per cent., or an improvement of 

30 per cent. over compound engines giving a 7.5 fold expansion. 
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DIAGRAM No. 10 
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FIG. 12 SEMI-SIMPLE EXPANSION 
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DiaGram No. 11 
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FIG. 13 COMPOUND EXPANSION WITH 
BALANCED PISTON LOADS 
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(Cylinder Ratios 1: 2.7) 
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vigilance in operation and in maintenance, the broad fact remains 
that, even with no improvement in cylinder efficiency, there is 
with expanded steam a most considerable coal economy of about 
27 per cent. per ton-mile exclusive of the engine’s weight or 
of about 24 per cent including that weight in the ton-mile, and 
this again amply pays for the application and patent royalties. 
Originally the test was initiated on equal terms with a some- 
what smaller and less powerful type of saturated steam compound 
locomotive of an older design. The working results were dis- 
tinctly in favour of the compound engines using saturated steam, 
both with regard to fuel and to time economy. Since then the 
object sought in effecting elaborate working trials between two- 


stage generation in steam boilers and two-stage cylinder expan- | 


sion has appeared unavailing and fruitless, since a comparative 
test of a locomotive boiler versus engine has never yet been in- 
stituted upon a really practical and scientific basis, 

Current railway practice has proved that the gain by super- 
heating in the boiler ranges from 0 per cent. to 28 per cent., 
precisely according to the degree of super-expansion obtained by 
the ma Aye gn With low-degree superheating it is found that 
there is nd fuel economy at all, because there is practically no 
extra dilatation of the dry steam, Similarly, the increase of 


FROM SATURATED AND SUPERHEATED STEAM 


Swain Sc 


LOCOMOTIVES 


| The test of 7.5 fold versus 10-fold expansion refers to express 
| engines only. 
| _ At present, while engineers almost universally employ a steam 
| temperature of about 650 deg. Fah. for superheated steam, in 
order to obtain the highest possible boiler efficiency, the cylinder 
efficiency, as determined by the ratio of expansion, is almost 
always allowed to take care of itself, or to accommodate itself to 
whatever size low-pressure cylinders will conveniently fit inside or 
outside of the frames. Although it is the most ‘ vital point ” —as 
so termed by Mr. Hughes—in the design of efficient cylinders, the 
question of the cylinder ratio or the number of expansions is so far 
really little understood. 
| A standard temperature calculated to realise: a maximum 
| economy by super-expansion in steam boilers has been generally 
adopted, without question, upon the advice of foreign engineers ; 
| but so far no standard rate of expansion in the cylinders calculated 
| to obtain the maximum of economy in the motor itself has 
| occurred to very many engineers, although largely practised and 
recommended A marine, stationary, and even by locomotive 
engineers wherever high ratios of cylinder volumes have been 
sea ompe proved to increase the efficiency of steam in the cylin- 
er by over one-third, On the contrary, no rule is observed in 
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cylinder design, and the rate of expansion in two-stage working is 
usually decided by the desire to make the high-pressure cylinders 
as large as possible, and to allow the space limits to determine the 
size of the low-pressure cylinders. To reduce still further the 
efficacy of a double expansion, means have now been introduced, 
in systems now declared a failure, for compelling nearly the whole 
expansion to take place in the small cylinders, so that an initial 
pressure of 225]b. is carried down to as low as 25lb.—or 
only 5lb. above the exhaust pressure of a simple expansion 
at equivalent piston speed—thus reducing the value of the second 
expansion to a minimum, and practically rendering a so-called 
‘*compound “ expansion merely a simple expansion with a silencer 
on the high-pressure exhaust. Under such conditions, with un- 
balanced piston loads, the most undesirable thermo-dynamical and 
mechanical defects appear, and’the enginemen are led to express 
strong dissatisfaction. Fortunately, these so-called ‘‘compound ” 
systems are now effectively condemned by those who use them, 
and must presently disappear, notably in Belgium, and elsewhere 
where the du Bousquet double reversing gear is used, and also 
from the French P.L.M. Railwsy, where the obsolete Henry 
system, with a fixed cut-off of 63 per cent for the low pressure, 
and its complicated and exposed receiver piping, &c., has practi- 
cally condemned the ‘‘ semi-compound ” system so long employed 
on that railway. 

Examples of indicator diagrams of ‘‘ semi-simple” expansion in 
compound cylinders—Fig. 12—and diagrams of balanced loads in 
compound cylinders—Fig. 13—reveal the loss of efficiency in the 
cylinders due to semi-simple expansion. 

Steam superheated or expanded in volume to a high degree 
greatly improves the efficiency of the boiler, while a given volume 
of steam, whether it has been super expanded or has not, 
develops a much greater efficiency in the cylinder in proportion 
as the rate of expansion is successively increased, provided the 
cut-off ensures wide port openings; for instance, 10 volumes at 
40 per cent. cut-off in both cylinders alike, These two processes 
of economy, in the boiler on one side and in the cylinders on 
the other, present no bases for intelligent comparison. Such 
comparisons, boiler versus cylinders, are made daily ; but it would 
be equally logical to set water-tube boilers versus compound 
cylinders, feed-water heating versus poppet valves, softened water 
cersus large low-pressure cylinders, rocking grates versus large, 
direct, and voluminous exhaust passages to the chimney, &c. &Xc. 
As alternative methods of economy these different and oppo- 
site functions of the boiler and of the cylinders can 
be tested, but the results, whatever they may be, are 
quite valueless, because the processes involved do not directly 
concern each other. It may be shown, as has been done 
already that a moderately long expansion of 85 volumes 
in compound engines yields 20 per cent. more economy than 
does a low degree superheater boiler, or, on the contrary, 
that 15 per cent. better economy is obtained with a high superheat 
boiler than with a restricted compound cylinder expansion ; or 
even 20 per cent. better results than with a semi-compound engine 
with a long fixed low-pressure cut-off—as in P.L.M. engines. But 
such experiments and their descriptions are idle, for they prove 
nothing. The superheater boiler may furnish a 20 per cent. 
greater volume of steam on a given fuel consumption, and from a 
given volume of steam—superheated or not—a 10-fold expansion 


THE INSTITUTION OF MECHANICAL ENGINEERS: GRADUATES’ 
ASSOCIATION.—A paper entitled ‘‘The Balancing of Engines ” will 
be read by Mr. A. J. Bremer, Graduate, of London. Professor 
W. E. Dalby, Member, in the chair. 8 p.m. 


TUESDAY, MARCH l4rn. 

THE Rattway CLUB.—92, Victoria-street, S.W. A paper wil! 
be read by H. L. Hopwood entitled ‘“‘ Early Standard Locomotive 
Types.” 

THE NATIONAL ELecTRICAL MANUFACTURERS’ ASSOCIATION (IN- 
CORPORATED).— Balfour House, Finsbury-pavement, E.C. Meeting 
of the Council. 2.30 p.m. 

Roya InstirvtioN.—Albemarle-street, Piccadilly, W. After- 
noon lecture by Mr. A. E. H. Tutton, F.R.S., on ‘ Crysta!line 
Structure: Chemical and Liquid ” (Lecture III.). 3 p.m. 

INSTITUTION OF CiviIL ENGINEERS.—Great George-street, West- 
minster, S W. Paper by Mr. Philip Dawson on *‘ The Electrifica- 
tion of a Portion of the Suburban System of the London, Brighton, 
and South Coast Railway.” 8 p.m. 

THE ILLUMINATING ENGINEERING SoctgTy.-—At the House of 
the Royal Society of Arts, John-street, Adelphi. The discussion 
on “School Lighting,” previously opened by Dr, James Kerr and 
Dr. N. Bishop Harman, will be resumed. 8 p.m. 

Tue Roya Sanitary INstITUTE.—A sessional meeting of the 
Institute will be held at 90, Buckingham Palace-road, when a paper 
will be read on ‘‘Rescue Work in Mines,” with a Demonstration of 
Apparatus in use, to be opened by Mr. Leonard Hill, F.R.S. 
8 p.m. 

THE Farapay Socrety.—In the Lecture Theatre of the Institu- 
tion of Electrical Engineers, Victoria Embankment, W.C. The 
following papers will read :—‘‘Some Properties of Aluminium 
Anode-films,” by Mr. G. E. Bairsto and Mr. R. Mercer; ‘‘The 
Weight of a ‘ Normal’ Litre of Hydrogen Chloride and the Atomic 
Weight of Chlorine,” by Mr. F. P. Burt and Mr. R. W. Whytlaw- 
Gray; ‘“‘A Physico-chemical Study of Mercury-sodium Alloys or 
Sodium Amalgams” (illustrated), by Mr. Ernest Vanstone, B.Sc.; 
and ‘‘On Surface Effects between Mercury and Certain Solutions, 
and an Electro-chemical Method of Estimating Dissolved Oxygen ” 


by Colonel C. E. Cassal, V.D., on *‘ The Adulteration of Food. 
4.30 p.m. 

RoyaL METEOROLOGICAL SocreTy.—A meeting of the Society 
will be held at the Institution of Civil Engineers, Great George- 
street, Westminster, when a lecture will be delivered by Professor 
H. H. Turner, F.R.S., on ‘‘ What can we Learn from Rainfall 
Records?” 7.30 p.m. 

THURSDAY, MARCH 1é6ru. 

Roya. INstiTvTION.—Albemarle-street, Piccadilly, W. Lecture 
by Professor Arthur Keith on ‘Giants and Pygmies” (Lecture I.). 
3 p.m. 

Roya Society or Arts.—John-street, Adelphi, W.C. Indian 





in compound cylinders may yield 30 per cent. more power than 
a 7-fold expansion—the latter in simple or compound expan- 
sion. These facts have been and are proved each and every day, 
but as the one concerns the generator and the other the motor, a 
comparison of the two is like comparing the work of horse and 
cart. Because there is great cylinder economy in a 10-fold expan 
sion, such result does not prove in any way that a superheated 
steam boiler, furnishing a volume of 25 per cent. more steam on a 
given fuel consumption, is not preferable for fuel economy to a less 
efficient boiler. Yet such has frequently been the argument, it 
being urged that the additional economy due to long expansion, 
1: 10, would be lessened in degree if the steam were taken from a 
superheated instead of from a saturated steam boiler. 

The argument presumes that steam cylinders are sensitive to 
the difference between a cubic foot of saturated and a cubic foot of 
superheated steam, and that the longer the expansion the more 
adversely are the cylinders affected by superheated steam. Such 
reasoning is proved entirely fallacious. As regards “simple” or 
short expansions, it suffices to read the accompanying diagrams 
and then the statement made by the users of the cylinders to their 
enginemen. As concerns double expansion, it has been demon- 
strated in regular working that when a well-known superheating 
apparatus is applied to four-cylinder simple locomotives of 225 lb. 
boiler pressure there is a coal saving of 12.5 per cent. on average 
relatively to simple locomotives using wet steam, and when applied 
to four-cylinder compound locomotives of 227 lb. boiler pressure 
there is a coal saving of i2.5 per cent. on average relatively to 
compound engines using saturated steam. The explanation is that 
the super-dilatation of the steam is exactly coequal in each case, 
and both short and long-expansion locomotives use the same 
relative volume of steam to develop a given power as when their 
respective boilers were supplying saturated steam. 

The power of a steam engine is not measurable by the density 
of the steam it consumes, but by its volume at a stated pressure ; 
and the indicator diagrams show that the cylinders do not dis- 
tinguish between the densities of different steams—saturated or 
superheated—-but only the volume and the pressure. Huw the 
greatest steam volume may be attained on a given fuel consump- 
tion is decided by the boiler alone, and the cylinders certainly do 
not indicate by their cards any influence from the different 
densities of steam supplied to them. 

Paris. CHARLES R. Kriya, M. Inst. C.E. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 


20YAL InstTiTuTION.—Albemarle-street, Piccadilly, W. Dis- 
course, ‘‘Recent Advances in Turbines,” by the Hon. C, A. Parsons, 
F.R.S. 9 p.m. 

SouTH-WESTERN POLYTECHNIC INSTITUTE, CHELSEA.—Sir Alfred 
Keogh, Rector of the Imperial College of Science and Technology, 
presents prizes and certificates to students of evening classes and 
day college, at 8p.m. Laboratories and workshops open to public 
inspection at 9.15 p.m. 

PuysicaL Society or Lonpon.—Imperial College of Science. 
Papers will be read as follows: ‘‘ Demonstration of the Working 
of the Gyro Compass,” by Mr. G. K. B. Elphinstone; ‘‘ Notes on 
an Electrical Trevelyan Rocker,” by Dr. W. H. Eccles; and “‘ Notes 
on the Tilted Gold Leaf Electroscope,” by Dr. G. W. C. Kaye. 
S p.m. 

SATURDAY, MARCH l1Irt#. 

JUNIOR INSTITUTION OF ENGINEERS.— Visit to Messrs, Whitbread 
and Co.’s Brewery, Chiswell-street, Finsbury, E.C. 3 p.m. 

RoyaL INsTITUTION.—Albemarle-street, Piccadilly, W. Lecture 
Il. on ‘‘Radiant Energy and Matter,” by Professor J. J. Thom- 
son, F.R.S. 

MONDAY, MARCH 13ru. 

INSTITUTION OF MECHANICAL ENGINEERS —Storey’s-gate, St. 
James’s Park, Westminster, S.W. Graduates’ meeting. 8 p m. 

Roya Society or Arts.—John-street, Adelphi, W.C. Cantor 
Lecture, No. II., by Professor J. A. Fleming, F.R.S., on “ Appli- 
cations of Electric Heating.” 8 p.m. 

United 
A paper will be read by Mr. G. 
Plant.” 


JUNIOR INSTITUTION OF ENGINEERS.—At the Royal 
Service Institution, Whitehall. 
Brooks. on ‘“*The Design of a Modern Brewery and 


minster, S W. 
on **The Production of Water-gas.” 


Sir J. J. Thomson, F.R.S., on “* 


{ 


later). 
Achievements,” by Mr. P. E. Roberts. 


Old Oak Common. 


King’s Hall, Holborn Restaurant. 


Section. Paper by Mr. C, H. Archer Hill on ‘ Education in 
India.” 4.30 p.m. 

THE INSTITUTION OF MECHANICAL 
St. James’s Park, Westminster, 8.W. 


ENGINEERS.—Storey’s-gate 


FRIDAY, MARCH 17TH. 
Roya INsTITUTION.—Albemarle-street, Piccadilly, W. 


| 
| 


Dis- | 


course by Mr. J. H. Balfour-Browne, K C., on ‘“‘ Water Supply.” | 
9 
9pm. 


| 
INSTITUTION OF CiviL ENGINEERS.—Great George-street, West- | 
Students’ meeting. Paper by Mr. Alwyne Meade 
8pm. 


SATURDAY, MARCH 18rTx. 


Roya INstiTvTION.—Albemarle-street, Piccadilly, W. Professor 
Radiant Energy and Matter” 


Lecture III.). 3 p.m. 
TUESDAY, MARCH 2st. 
THE STEPHENSON Soctety.—(Place of meeting to be announced 
Paper on ‘‘George Stephenson, his Life and Railway 
7.45 p.m. 
SATURDAY, MARCH 25ru. 
THE STEPHENSON Socrety.—Visit to Great Western Railway, 





THE ASSOCIATION OF ENGINEERS-IN-CHARGE.—Annual Dinner, 


WEDNESDAY, APRIL 5ru. 

INSTITUTION OF NAVAL ARCHITECTS.—Owing to the death of the 
late Earl Cawdor, President of the Institution, the Council have 
decided that the annual dinner, which was to have been held on 
this date, shall not take place. 


THURSDAY, APRIL 67H. 

RONTGEN Society.— At King’s College. Ordinary general 
meeting. Papers: ‘‘Secondary Rays,” by Professor Barkla; ‘‘An 
Improvement in High-tension Discharge Apparatus,” by Professor 
Wilson. 

THURSDAY, APRIL 131TH, To SATURDAY, APRIL 22np. 

GEOLOGISTS’ ASSOCIATION OF LONDON,—Easter Excursion to St. 
David’s District, Sonth Wales, 


THURSDAY, MAY 4rxa. 
RoNTGEN Socrety. — 66, Victoria-street, Westminster, S.W. 


Ordinary general meeting. i cote “The Use of Radium in 
Malignant Growths,” by C. W. Mansell Moullin; ‘‘ Rapid Radio- 
FRIDAY, MAY 12rH. 


graphy,” by Ed. 8. Worrall. 
INSTITUTE OF METALS.—Second May Lecture, ‘‘The Hard and 
Soft States in Metals,” by Dr. G. T. Beilby, F.R.S. 
WEDNESDAY, MAY 177Tu. 
Roya METEOROLOGICAL Soctety.—-The Dinner will be held at 
the Trocadero Restaurant, Piccadilly-circus. 7.30 p.m. 
THURSDAY, JUNE Isr. 
RONTGEN Society. — 66, Victoria-street, 
Ordinary general meeting. Papers: ‘‘On a Possible Therapeutic 
Use of Strongly Ionised Air,” by C. E. 8. Phillips ; ‘* Photographic 
Action of the Positive Brush Discharge,” by Charles W. Raffety. 
TUESDAY, JUNE 27TH, to FRIDAY, JUNE 30tn. 
INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION,—Sixteeth 
Annual Convention at Brighton. 
WEDNESDAY, JUNE 287TH, 
INSTITUTION OF CIVIL ENGINEERS.—The nineteenth ‘James 
Forrest” Lecture will be delivered atthe Institution by Frederick 
Henry Hatch, Ph.D., M Inst. C E., his subject being ‘‘The Past, 
Present, and Future of Mining in the Transvaal.” 8 p.m. 
THURSDAY, JUNE 291. 
THE INSTITUTION OF CIvIL ENGINEERS.—The Annual Conversa- 


Westminster, S.W. 


THE IRON, COAL, AND GENERAL TRADEg 
OF BIRMINGHAM, WOLVERHAMPTON, Anp 
OTHER DISTRICTS. 

(From our own Correspondent.) 
Prospects. 

Tu& favourable character of the Board of Trade returns 
were remarked upon on ‘Change in Birmingham this—Thursday 
afternoon as tending to improve the general business position, 
The value of the exports of iron and steel and manufactures 
thereof has improved from £6,587,356 for the first two months of 
1910 to £7,196,410 in the first two months of the present year, 
whilst the value of the exports of machinery and engines for the 
same period has increa from £4,020,568 to £4,714,446. The 
chief departments showing progress are rail locomotives, road 
locomotives (including steam rollers), agricultural prime movers, 
pumping prime movers, unenumerated prime movers, electrical 
machinery of all kinds, agricultural machinery, machine tools, 
sewing machinery, and typewriters. It is evident, therefore, that 
the year has opened better than twelve menths back as regards 
the foreign trade, whatever may be the case as to the home de. 
mand, and there seems reason to expect a continuance of this 
improved demand from the chief markets. Another encouraging 
feature in the trade outlook just now has reference to the large 
amount of work in hand in the various British shipbuilding yards, 
The recent Clyde shipbuilding returns were very good, showing, 
indeed, the Post February output for some years, Railway 
requirements are also being expressed more freely than of late, 
and in this connection the intentions of Japan to largely increase 
its railway system are expected to react favourably upon some of 
the Midland industries, 


The Steel Trade. 

There is a good production of semi-finished steel. and 
quotations remain in the neighbourhood of £5 for Bessemer sheet 
bars, with business done at about 5s. below that figure. ‘he 
activity in semi-finished steel is largely on account of the tin-plate 
trade. Compared with a year ago the tin-plate exports for the 


(illustrated), by Mr. 8S. W. J. Smith and Mr. W. F. Higgins. | first two months of this year have risen in quantity from 74,703 tons 
8 p.m. to 89,790 tons, and in value from £989,068 to £1,263,962. The 
, IRE , ve r United States and Canada show a falling off, but there have been 

_ : ” egremmapes MARCH létu. po increased purchases by China, Japan, India, and the principal 
Roya Society or Arts.—John-street, Adelphi, W.C Paper | Ruropean countries. “A large production is being made in the 


Midlands in steel sections for the engineering trades. Angles are 
uoted £6 12s. 6d. to £6 1is., joists £6 10s., and girder plates 
7 2s. 6d. to £7 5s, Additional siding accommodation is to be 

provided in connection with the Round Oak Iron and Steel Works 

of the Earl of Dudley. About 500 trucks have to be dealt with 
daily at Round Oak Station and more facilities are badly needed 
there for the growing traffic. 


Manufactured Iron. 

Best bars continue in good request with the basis price 
Unmarked bars are weak in consequence of internal 

The 
to 





still £8, 
| competition, and also by reason of continental importations. 
| South Staffordshire Ironmasters’ Association have decided 


|admit to membership representatives of the steel trade. Mr. 


George Macpherson has been re-elected chairman of that body, 
and Mr. Daniel Jones, who has been Secretary of the Association 


The President will deliver | f0r a long period of years, has been re-appointed to that position 


his Address, 8 p.m. The date of this meeting has been changed | With Mr. 


from Friday, March 17th. | 


is 


Richard Lowndes, of Stourbridge, to help him as 
assistant secretary. The demand for gas stripis irregular, with 
the quotation continuing £6 15s, for large lots, and £6 17s. tid. for 
mall lots. Black sheets are still quiet with doubles at £7 7s. tid. 
to £7 10s. Galvanised corrugated sheets of 24 gauge f.o.b, Liver 
pool are quoted £10 15s. to £10 17s. 6d. The effects of over 
production are still in evidence, and Transatlantic competition is 
severe in the markets of Central and South America. The quantit, 
of galvanised sheets ——— during the first two months of each 
year has declined from 108,140 tons in 1910 to 100,679 tons in 
1911, and the value from £1,308,823 to £1,251,121. South Africa, 
New Zealand, Ceylon, and the Dutch East Indies seem to be about 
the only markets that have purchased more freely this year than 
last. 


Pig Iron. 

Smelters have enough work in hand to last them until the 
end of the quarter, but new business comes in only slowly, and 
the reports from the North of England also give cause for anxiety. 
It is believed, however, that buyers will have to come forward 
again soon to replenish supplies. Cold blast is quoted 115s.: best 
all mine forge, 85s.: foundry, 90s.; part mine, 51s. to 52s.; and 
cinder forge, 49s. to 49s, 6d. Northampton sorts are quoted 54s, 
to 51s,, and Derbyshire 52s, 6d. to 53s, 6d. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 


Poor Trade in Pig Iron. 

THE attendance on the Iron Exchange on Tuesday was 
about an average one, and there were again few features of in 
terest to note. Consumers appear to be operating at present for 
immediate requirements only, and merchants are rather disinclined 
to commit themselves far forward, In English brands Northamp- 
tonshire was rather weaker, but other sorts showed little change. 
Scotch was quietly steady, but whilst Glengarnock and Eglinton 
were a shade firmer, Gartsherrie showed a slightly easier ten- 
dency. In hematite both East and West Coast showed no quot- 
able change. 


Finished Iron and Steel, &c. 

There has been no change to note in finished iron and 
steel, which continue fair in demand. Copper and sheet lead 
maintain late rates. Tin ingots, English, continue on the down 
grade, and prices again show a reduction. 


Quotations, 

Pigiron: Lincolnshire No. 3 foundry, 54s.; Staffordshire, 
54s, to 54s. 6d.; Derbyshire, 55s.; Northamptonshire, 55s. 8d. to 
56s.; Middlesbrough, open brands, prompt, 57s. 6d.; April-June, 
57s. 10d. Scotch: Gartsherrie, 61s. 3d. to 61s. 6d.; Glengarnock, 
59s, 9d. to 60s. (official, 61s.) ; Eglinton, 59s, 9d. to 60s. delivered 
Manchester. West Coast hematite, 67s. to 68s.; East Coast ditto, 
66s. to 67s. 6d. and 68s, 6d., both f.o.t. — delivery. 
Delivered Heysham: Gartsherrie, 59s, 3d. to 59s. 6d.; Glengar- 
nock, 57s. 9d. to 58s. (official, 59s.) ; Eglinton, 57s. 9d. to 58s. 
Delivered Preston: Gartsherrie, 60s. 3d. to 60s. 6d.; Glengarnock, 
58s. 9d. to 59s. (official, 60s.) ; Eglinton, 58s. 9d. to 59s, Fini 
iron: Bars, £6 15s.; hoops, £7 7s. 6d.; sheets, £8 to £8 2s. 6d. 
Steel: Bars, £7 ; Lancashire hoops, £7 7s. 6d.; Staffordshire ditto, 
£7 7s. 6d.; sheets, £8 to £8 5s.; boiler plates, £7 17s. 6d.; 
plates for tank, girder, and bridge work, £7 to £7 5s.; English billets, 
£5 to £5 5s.; foreign ditto, £4 12s. 6d. to £4 15s.; cold drawn 
steel, £9 10s. to £9 15s. Copper: Sheets, £70; tough ingot, 
£58 10s. to £59; best selected, £58 103. to £59 per ton. Copper 
tubes, 8}d.; brass tubes, 6?d.; condenser, 7?d.; brazed brass tubes, 
8}d.; rolled brass, 6}d.; brass wire, 64d.; brass turning rods, 64d. ; 
yellow metal, 6d. to 64d. per Ib. Sheet lead, £16 to £16 5s, per 
ton. English tin ingots, £181 per ton. 


The Lancashire Coal Trade. 
There was a general feeling of quietude, especially in 
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zione will be held in the Royal Albert Hall, at 8.30 p.m. 
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-apgpennes oe 10s, 4d. to 11s. 6d.; best burgy, 9s. 9d. to 10s. 6d.; 
ound furnace coal, 11s, to 11s. 6d.; best slack, 8s. 11d. to 9s, 5d.; 
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jing and bunkering purposes, 9s. 9d to 10s. 6d.; ditto, 
9s, 3d. to 9s, 9d., delivered Manchester Ship Canal. 
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Cotton Spinners and Short Time. 

In connection with the proposal for a period of short time 
working in the cotton spinning trade, a mass meeting will take 
Jace to-day (Friday), at which it will be proposed that the section 
Ve the trade using American cotton shall allot on the question of 
Saturday closing during three months, For the movement to be 
carried 90 per cent. of the members of the Master Cotton Spinners 
Federation will have to vote in its favour. 


Motor Mail between Manchester and Leeds. 

I learn that a service of motor mail coaches is likely to be 
shortly established between Manchester and Leeds. Anyone who 
has experience of this road will appreciate its difficulties, as the 
Pennine Range has to be crossed between Diggle and Marsden. 


Smoke Prevention. 

A conference was held at the Manchester Town Hall a few 
days ago, which was attended by representatives of the health 
authorities of Manchester, Salford, Middleton, Chadderton, Stret- 
ford, l'ailsworth, Denton, Droylsden, and Audenshaw, to consider 
the best method to put an end to the smoke nuisance. As is usual 
the members of the conference seemed to confine their attention 
to the chimneys of factories, while the chief cause of pollution, 
namely the domestic chimney, was not considered. In Manchester 
alone the atmospheric conditions could be greatly improved by a 
considerable reduction in the price of gas, which would result in a 
wide extension of the use of gas fires. Complaint was made of the 
lack of uniformity in the time allowed for the emission of black 
smoke and of the variability as well as the inadequacy of the magis- 
terial fines inflicted. It was argued that to put an end to these 
anomalies Parliament should be asked to legislate so as to secure 
uniformity of policy. It was ultimately decided to appoint a 
small committee to consider what action should be taken, and to 
formulate a scheme for submission to another conference to be held 
shortly. 


Railway Appointment. 
The signalling engineer of the Lancashire and Yorkshire 
tailway, Mr. Cyril B. Byles, is shortly leaving this country in 
order to take up an appointment on the New South Wales Govern- 
ment Railwavs. Mr. Byles has been in the service of the Lan- 
cashire and Yorkshire Railway since 1897. 


Water Supply Scheme for Birkenhead. 

Birkenhead is about to follow the example of her sister 
city, Liverpool, by going to Wales for a supply of water. Arrange- 
ments are being made to start work in the Alwen watershed in 
Denbighshire—a mountainous piece of land on the Hiracthog 
moor. The section from the Bryntrillyn and Pentrevoelas road 
down to Pont-yr-Alwen will be tirst putin hand. We understand 
that the contract for the upper reservoir has been let to Messrs, 
McAlpine, Glasgow, for about £180,000. The entire scheme will 
take some years to complete. 


BARROW-IN-FURNESS, Thursday. 
Hematite. 

The position of the hematite pig iron trade is not quite so 
satisfactory as it was. There is not an overwhelming amount of 
business coming to hand, and at the same time users who have 
placed orders are not in some cases in a hurry to obtain deliveries. 
The demand on the part of local steel makers is steady, but there 
has been no expansion, and the same remark applies to the general 
inquiry for iron, The make has been reduced in Cumberland, but 
remains unchanged in North Lancashire. Prices are easier a trifle 
with makers quoting 66s. to 68s, per ton net f.o.b. for parcels of 
mixed numbers of Bessemer iron, For special qualities of iron 
there is a steady demand, and values run from 71s. to 75s. per ton 
net. Charcoal smelted iron remains in good demand, but the out- 
put of course is not very large. The groat betterment in the 
general condition of the iron trade has not yet come about. It got 
to a certain point and has stuck. The stores of warrant iron 
remain steady in the Furness district, but have been increased in 
West Cumberland, and the total now held represents 39,658 tons. 


Iron Ore. 

For iron ore there is a steady demand alike on local and 
general account, but particularly from Scotch makers of iron. 
Prices are unchanged with good average sorts quoted at 12s, 6d. to 
16s, 6d. per ton, and the best qualities are at 22s. per ton. This 
applies to the Hodbarrow ores from South Cumberland. Iron ore 
shipments have been well maintained from the Duddon, but are 
only quiet from Barrow. Foreign ore is not coming into Barrow so 
largely. Last week the total imported was 1500 tons. The value 
of this class of ore runs up to 22s. per ton delivered to West Coast 
works. 


Steel. 

The steel trade is not altogether satisfactory. At the 
Barrow works the main activity is centred in steel rails, for which 
the demand is fair on home as well as overseas account. Heavy 
sections are at £5 10s, to £5 12s. 6d. per ton. A good proportion 
of the Barrow output is being sent either to Liverpool or Birken- 
head for re-shipment. For light rails there is only a moderate sale, 
and the quotation remains at £6 5s. per ton. Tram rails, either of 
light or heavy sections, represent a quiet business. For tin bars, 
billets, &c., there is a fair demand. The hoop and wire mills are 
pretty well employed, but full time has not been worked. The 
demand for chilled wheels and axles is steady. For steel ship- 
building material there is a good demand on local and general 
account, 


Shipbuilding and Engineering. 

Shipbuilders are very busily employed, and overtime is 
being worked in several departments. The battleship-cruiser 
Princess Royal is progressing in construction. She is a huge war- 
ship, and the biggest ever built at Barrow. The new Japanese 
warship of a similar type being built at Barrow is now in hand. 
Engineers are very busy on gun and marine work. 


Fuel. 


For coal the demand is rather easier. Good steam sorts 
of Lancashire or Yorkshire coal are quoted at 12s. 6d. to 16s, 6d. 
per ton delivered. Coke finds, too, a lessened sale, with Kast 
Coast sorts at 22s. 3d. per ton delivered. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


General Conditions. 

_ Apart from the pig iron trade, which is sluggish and dull, 
there is a very cheerful tone in local industries The volume of 
orders is well maintained, and although individually they are for 
no large quantities they suffice to keep the ree well employed. 
Prices are not very remunerative in general trade, there being 
severe competition for the orders given out by the engineering 


firms. Railway work continues to come to hand in fair quantities 
from home soc 7 South American lines. Shipbuilding, both mercan- 
tile and naval, is absorbing increased quantities of forgings and 
castings, and there is regular and full employment at the armament 
departments, Up to now, however, the best branch is undoubtedly 
the armament, although the smaller firms, which make a speciality 
of tool steel and high-speed steels, are doing remarkably well on 
export account. The crucible steel industry is very well placed 
for orders, and some of the leading houses are enjoying a record 
turnover. 


The Coal Trade. 

A slightly firmer tone is noted in the steam coal market 
owing to the placing in this district of a large portion of the 
Norwegian State Railways contract. The home manufacturing 
demand is still on a large scale, and is absorbing a good output, 
although in some cases collieries are affected by the comparatively 
small quantities going forward for shipment pending the reopening 
of the shipping season. For forward business very firm rates are 
quoted, but some cheap spot lots are offered. Quotations may be 
repeated at 8s, 6d. to 8s, dd. per ton at pits for best South York- 
shire brands, with 3d. per ton less for Derbyshire coal, 


Slacks. 


The position with regard to best hard slacks continues to 
show no weakness, supplies being still far from sufficient. Some of 
the cheaper qualities are on offer at less money. The Lancashire 
market is absorbing big quantities. Pit prices:—Best washed 
smalls, 5s. 9d. to 6s. 9d.; best hard slacks, 5s. 9d. to 6s, 3d.: 
seconds, 4s. to 4s, 9d. 


Coke. 

Rather higher prices are being realised for the best 
qualities of furnace coke, and quotations for washed qualities are 
ruling up to 13s. to 13s, 6d. per ton at the ovens. e cause of 
the strength is the high price of smalls and the limited output of 
the ovens. There is a fair demand from the blast furnaces in the 
surrounding districts, most of which are in blast, 


House Coal. 

There is no particular change to record in the house coal 
market. The demand fails tocome up toexpectations. Merchants 
appear to be disinclined to send along orders, and are apparently 
counting on reductions being obtainable before long, but collieries 
are not disposed to grant them, believing the merchants will be 
forced to come into the market owing to their supplies running 
short. The best section of the market is that for the superior 
grades of house fuel, the cheaper qualities showing some weakness, 
Prices al] round are, however, maintained for the most part. 


Pig Iron. 

The best brands of hematite sold here are firmer, if any- 
thing, but the commoner qualities of pig iron, including those pro- 
duced in Lincolnshire and Derbyshire, are much weaker in tone, 
there being little or no buying. The very unsatisfactory reports 
concerning the Cleveland warrant market area depressing factor, 
and as it is evident that the make of pig iron is excessive, local 
consumers are holding off the market in anticipation of a lower 
level of prices. In view of the near approach of a new quarter and 
the Easter holidays, it is not expected that the pig iron market 
will show any revival for some weeks yet. Locally produced billets 
are going into ready consumption, but prices are none too strong, 
and some makers appear to be rather anxious sellers. Nominally 
wrices remain as follows:—Current quotations: Lincolnshire, 
No. 3 foundry, 52s.; No. 4 forge, mottled and white, 51s.; basie, 
53s, 6d.; Derbyshire, No. 3 foundry, 52s. to 52s. 6d.; ditto, forge, 
48s 6d. to 49s. 6d., all per ton net, delivered Sheffield or Rother- 
ham. East Coast mixed numbers are at 71s. 6d. to 72s. net for 
prompt business. Bar iron, £6 15s. Basic billets, £5 5s, 


The Steel Trade. 


Conditions in the heavy trade show little change from 
those previously indicated, and on the whole the volume of work 
on band is on a large scale. An order for 30,000 tons of rails has 
been distributed amongst the three local makers. Shipbuilding 
work is fairly satisfactory, and good employment prevails at the 
steel foundries. Shipping business in steel specialities is extremely 
good, despite the reaction in the United States, which is now, 
however, less acute than was the case some time ago. Large 
quantities of réaper sections continue to be exported. Exports of 
cutlery are well maintained. For February £54,024 worth of 
cutlery was shipped as against £46,837 in February, 1910, and 
£37,994 in February, 1909. Exports of plate and plated goods 
were £54,783 against £47,864 a year ago, The activity of local 
manufacturers of agricultural tools, implements, and parts is 
reflected in the increase of £27,000 in exports last month. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

THOSE engaged in the Cleveland pig iron trade have lately 
experienced a bad time, business having turned out altogether 
different from what was predicted when the year opened. Instead 
of prices rising, they have been declining for some time, until on 
Tuesday this week, when as little as 47s, 114d. cash was accepted 
for Cleveland warrants, a lower figure than has been known for 
nearly two years, and it was 2s. 2d. per ton less than the best price 
that has been reported since 1911 was entered upon. But as the 
darkest hour is said to be just before the dawn, the very pessimistic 
situation on Tuesday was succeeded on Wednesday by a marked 
change for the better ; in fact, the price of warrants went up no 
less than 8d. per ton, which caused no little excitement, for 
traders had become accustomed to fluctuations of a_half- 
penny or a penny, and for weeks together 2d. or 3d. per 
ton showed the limits of the fluctuations. Last week so 
agen was the fall that people remarked that ‘‘the bottom 

ad been knocked out of the market,” and no one would 
buy who could avoid it. However, the issue of the February 
Board of Trade returns on Tuesday afternoon altered the whole 
face of the market, as they showed very clearly how great was the 
revival of trade which was going on in the country. This and the 
expectation of a further reduction of the Bank rate to 3 per cent. 
brightened up everything, and led to a welcome reaction setting 
in, which it is believed will continue. Inquiries since Tuesday 
morning have been numerous, and consumers and speculators are 
beginning to cover, a temper which would be more p-onounced if 
Connal’s could report some decreases in the stock in the public 
warrant stores. The change for the better is the more likely to 
continue as the slackest period of the year is almost at an end, and 
there is the busy spring-time immediately before traders. No. 3 
Cleveland G.M.B. pig iron on Tuesday was down at 48s, 6d. per 
ton, but on Wednesday fully 48s. 9d. had to be paid, No. 1 rising 
to 52s. 6d., Nos, 4 foundry and 4 forge to 48s., and mottled and 
white to 47s. 6d, all for prompt delivery. The better prices in 
the copper and tin markets this week have helped on the improve- 
ment in the pig iron trade, and it is believed that ironmasters are 
fairly through the wood now. There would be no doubt about it 
if the stocks were being reduced in the public stores, 


Hematite Pig Iron. 

The unsatisfactory condition of the market for ordinary 
Cleveland pig iron seems to have had an unfavourable influence on 
the East Coast hematite iron business ; demand is slower, and 
prices weaker. It cannot, however, be said that the position is the 








same in hematite as in Cleveland pig iron, for there is not too 





much of the former produced, whereas it is generally recognised 
that there is an overplus of Cleveland iron. Again, there is no 
hematite pig iron in Connal’s public stores, whereas over 570,000 tons 
of Cleveland iron are lodged in these stores, and the quantity 
increases every day. Makers of hematite iron do not send any of 
their iron into the public stores, and at the same time they do not 
allow it to be lodged there by other ple ; it is sold on the 
understanding that it is not deposited there. Makers are this 
week selling mixed numbers for early f.o.b, delivery at 64s. 6d., 
and that is also the figure that second hands are accepting ; 
nothing below it is reported. Lower prices from producers were 
hardly expected, in view of the activity in the steel trade and the 
absence of any relief in the cost of their ore, Merchants adhere 
firmly to 22s. 6d. per ton for Rubio ore delivered at Middles- 
brough, a figure which they have been asking for some weeks, but 
it cannot be reported that they have been obtaining it—in fact, 
there appear to have been no sales of foreign ore to local con- 
sumers fora long time. Consumers, as a matter of fact, are well 
covered in respect of ore, and probably can keep off buying for 
some time yet. The merchants cannot very well ask less than at 
present when the Spanish mine-owner maintains his rates. Some 
relief in the cost of fuel has been obtained, for furnace coke has 
lately dropped 6d. per ton, and can now readily be got at 14s, 6d. 
per ton delivered at Middlesbrough or equal thereto. 


Manufactured Iron and Steel. 

It cannot be reported that the buying of manufactured 
iron and steel is quite so brisk this month as it was last, and at 
some of the works operationsare slacker. Thus, one of the leading 
steel works did not start last week until Wednesday, as specifi 
tions did not come forward, and at another establishment the mills 
are idle on the Saturday all day. Cheaper rates are reported for 
galvanised and corrugated shoot shiania, though it is stated that the 
demand was never so extensive as it is at present. But it seem? 
that the production has increased more rapidly than the demand, 
and more are being turned out than the market can take. There 
is thus keen competition among the manufacturers to secure orders 
—keener than was ever before known—and the price for f.o.b. de- 
liveries of 24-gauge has dropped down to £10 lds. per ton, less 4 

r cent., or nearly £2 less than when the combination of manu- 
facturers fell through. There is rather more movement in steel joists 
both on local and export account, and the price is up to £6 7s. 64., 
less 24 per cent. for fair quantities, but £6 10s.; less 24 per cent., 
must be paid if the tonnage required is small. The inquiry for 
steel rails appears to have slackened, but nearly all the milis in 
this district are kept in regular operation. Heavy steel rails are 
at £5 15s, per ton net f.o.b. South America so far this year has 
not been receiving from this, or, indeed, any other district, railway 
material on the same scale as during the past three or four years. 
Steel ship plates are at £6 15s. per ton; iron ship plates at 
£6 12s. 6d.; steel ship angles at £6 7s. 6d.; iron ship angles at £7 ; 
steel bars at £6 5s.; iron bars at £7; steel hoops (ordinary sizes) 
£6 12s. 6d.; steel sheets (singles) £7 7s. 6d.; and iron ship rivets 
£7 7s. 6d., all less 24 per cent. f.o.t. Only two firms in the North- 
East of England now produce iron plates, and there is not enough 
demand to keep them fully employed. 


Shipbuilding, &e. 

There is great activity at the shipyards, and the work 
ordered already rantees the builders a busy year. On Monday 
Palmer's Shipbuilding and Iron Company laid the keel of the 
Dreadnought, the order for which they received from the Admiralty 
in December. She will be named the Queen Mary; and will be the 
largest warship yet built on the Tyne, having a displacement of 
27,000 tons. e Russian Government are in the market for two 
troopships. The Waste Heat and Gas Electrical Generating 
Company has made known to its shareholders that two further 
generating stations in the area of the Cleveland Power Company 
are to be constructed, one to utilise the exhaust steam from 
Messrs. Bell Brothers’ Port Clarence Ironworks, and the other to 
utilise that from the Tees Furnace Company’s Lackenby Iron- 
works. A new generating station is also to be erected at Bowden 
Close, under agreement with Pease and Partners. The Newport 
generating station has lately been extended, and the Tees Bridge 
station will shortly be taken over from the contractor. 


Labour Troubles. 

The unrest among the servants of the North-Kastern 
Railway Company is very unsatisfactory. Stoppages of work 
among sections of the men are frequent; they concern only a 
handful of men, but they are disquieting because of the tendency 
of the men in other branches to turn out to support the strikers, 
and there is always the fear that the traffic of the district will be 
disorganised, causing loss and inconvenience to large trades. 
More especially in the Newcastle district is discontent shown. 
The latest has been a strike of carriage cleaners, because two of 
their number were suspended for refusing to clean brass fittings, 
they holding that this was not the work for which they were 
engaged, 


Coal and Coke. 

Some improvement is reported in the coal trade ; the 
exports are decidedly brisker, as steamers are coming forward 
more regularly than for a long time, owing to the more settled 
weather, and thus collieries are working more fully, and there are 
fewer cheap lots thrown on the market by sellers who would have 
shipped them if the boats chartered had arrived to time. Best 
steam coals are up to 10s. per ton, and seconds at 8s. 9d., with 
best smalls at 5s. 9d., and ordinary smalls at 4s. 9d. Best gas 
coals are up to 9s. 6d., and seconds to 8s. 9d., while Durham 
bunkers are at 8s. 9d. for ordinary and 9s. 3d. for best. Foundry 
coke may be bought at 16s. 6d. to 17s. f.0.b., furnace coke 15s. 6d. 
at Middlesbrough furnaces, and gas coke at 14s, 3d. 











NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 


Further Decline in Warrants. 

Pia iron warrants have gone still lower on Glasgow Ex- 
change. This week business was done at 47s. 114d. for Cleveland 
iron, which is the lowest figure touched for a period of about two 
years, and marks a decline of 2s. 2d. per ton from the figures 
ruling in the first week of January. Various reasons are assigned 
for the fall in price, but the chief of these seems to be the dis- 
appointment felt by holders of warrants regarding the continued 
increase of stocks at Middlesbrough. It is also to be noted that 
the shipments from the United Kingdom as a whole have been 
deemed unsatisfactory, and this is confirmed by the Board of 
Trade returns just issued, which show that the exports in 
February fell almost 20,000 tons below those of the corresponding 
month of last year. Stock Exchange operations are likewise 
credited with having some share in depressing the pig iron market ; 
while it is alleged by merchants that while dissatistied holders of 
warrants were disposing of their iron, the fall was accentuated by 
sales on the part of ‘‘ bears.” Business has been done in Cleveland 
warrants since last report from 48s, 9d. to 47s. 114d. cash, 49s. to 
48s. 3d. one month, and 49s, 54d. to 48s. 104d. three months. 
Transactions have also been noted at 48s, 44d. for delivery in 
seventeen days, and 48s. 74d. for 20th April. From the lowest 
figures above noted there has since been some recovery. 


The Market for Scotch Pig Iron. 

The condition of warrants has not been without a depress- 
ing influence on Scotch pig iron, but the fall in prices has been 
relatively small, and is for the most part confined to G.M.B., the 
values of special brands being nearly all without change. It is 
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notable, however, that some of the brands are offered by mer- 
chants at 6d. per ton below makers’ prices. Against a further 
reduction in makers’ iron are urged the considerations that the 
state of trade will necessitate a large consumption in the course of 
the year, while the advices concerning the iron trade of the United 
States are now more favourable. Free at ship in Glasgow harbour, 
Govan and Monkland Nos. 1 are quoted 56s. 6d.; Nos. 3, 55s. 6d. ; 
Carnbroe, No. 1, 60s. 6d.; No. 3, 56s. 6d.; Clyde, No. 1, 61s. 6d.; 
No. 3, 56s. 6d.; Gartsherrie and Calder, Nos. 1, 62s.; Nos. 3, 57s.; 
Summerlee, No. 1, 64s, to 65s.; No. 3, 59s. to 60s.; Langloan, 
No. 1, 65s ; No. 3, 60s.; Coltness, No. 1, 82s. to 82s. 6d.; No. 
60s. 6d.; Eglinton, at Ardrossan or 'l'roon, No, 1, 57s.; No. 3, 56s.; 
Glengarnock, at Ardrossan, No. 1, 64s.; No. 3, 59s.; Dalmellington, 
at Ayr, No. 1, 59s. 6d.; No. 3, 57s. 6d.; Shotts, at Leith, No. 1, 
62s.; No. 3, 57s. 6d.; Carron, at Grangemouth, No. 1, 69s.; No. 3, 
59s. per ton. 
86 furnaces in blast in Scotland, compared with 85 at this time last 
year. 


The Hematite Trade. 

While large deliveries are taking place of hematite pig 
iron the current market is remarkably quiet, indicating that the 
business is for the most part proceeding under contracts fixed 
some time ago. A small quantity of Cumberland hematite has 
been sold f.o.b. Cumberland ports at 66s, 6d. for delivery in three 
months, and for similar delivery iron was subsequently offered 
by sellers without takers at 66s, The price of Scotch hematite is 
nominally unaltered at 71s. to 71s. 6d., delivered at the local steel 
works ; but consumers are generally of opinion that they could 
purchase somewhat below these figures. 


Shipbuilding and Engineering. 

A large amount of fresh shipbuilding work has been 
placed on the Clyde since last report, and it is understood that 
contracts of importance are still pending. Thesteady condition of 
the freight market over a lengthened period, with a prospect even 


Output of pig iron is fully maintained, there being | 





of a widening in the areas of employment for steamers, is giving a | 


decided impetus to the shipowning trade. As the vessels being 
ordered are practically all steamers, marine engineers, boiler- 
makers, as well as makers of auxiliary machinery and ship furnish- 
ing generally, are having their outlook materially improved. 
Shipbuilders and engineers, on the other hand, are being called 
upon to deal with demands for increased pay on the part of 
different sections of their workpeople, but it is hoped the concilia- 
tion arrangements are now in so efficient a state that their request 
will be disposed of without there being any occasion for a cessation 
of labour. 


Finished Iron and Steel. 

Makers of malleable iron have been turning out a fair 
amount of material for home use and export, but they have been 
working in most instances from hand to mouth, and have not been 
in a position to keep their works going with the full number of 
shifts. The nominal price of crown bars for home delivery is 
{7 2s. 6d., less 5 percent. In the steel trade full employment is 
reported in the larger works, but in the case of those engaged in 
miscellaneous products business is not quite so active. There 
appears to be no lack of inquiry on export account, but a certain 
reluctance exists on the part of makers to undertake work at com- 
petitive rates, while there is a prospect of fuller engagements in 
connection with the home trade. Steel angles are quoted £6 10s., 
ship plates £6 17s. 6d., bars £7 10s., and boiler plates £7 12s. 6d., 
all less the usual 5 per cent. discount for delivery in Clyde 
district. 


The Coal Trade. 

The settlement of the dispute with the colliery engine- 
keepers, after three days conference in Glasgow, in which Mr. 
Askwith, of the Board of Trade, took a valuable part, has averted 
what threatened to be a very serious crisis in the coal trade. The 
questions in dispute had to do mainly with a reduction of hours of 
labour. It was the aim of the men to obtain a universal eight 
hours day, but in the case of the smaller collieries this was found 
to be impracticable. However, substantial reductions have been 
conceded where possible, and extra rates of pay have been allowed 
to the men who are obliged to work longer hours than others, and 
means of conference are set up to avoid strikes during a period of 
at least five years. These arrangements will have a beneficial 
effect on the coal trade to the extent at least of inspiring con- 
fidence in regular working. Business has been fairly good since 
last report. An improvement is noted in the amount of the coal 
shipments, and colder weather has increased the call for house 
coal, Prices are quoted without material change. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Last Week’s Coal Trade. 

THE latest official statement regarding the costly strike 
now being carried on by the colliers of the Cambrian Combine is to 
the effect that the miners’ executive in London thoroughly dis- 
cussed the situation at their last meeting on Thursday, and said 
that they were in full agreement with representatives of the 
Federation of Great Britain. What the agreement is remains for 
the present private, but those in possession of the facts state that 
a desire for peace, not at .any price, but on fair terms, is 
animating the leaders. It is added that the miners are 
entering into the renewed negotiations with the Cambrian Com- 
bine with a sincere desire to effect a settlement on terms which 
will be fair to all parties, and lead to an enduring peace. 
One of the most important meetings in connection with the strike 
was held on Monday at Cardiff by the executive council of the 
South Wales Miners’ Federation, ‘‘ Mabon "—W. Abraham— in the 
chair. Mr. Rhys Williams, Miskin Manor, addressing the Council 
on behalf of Rhondda tradesmen, said that the strike had now 
lasted for nearly six months, and that a great deal of poverty and 
misery existed in the district, and it was thought that the time 
was favourable now, as there seemed a lull in the negotiations, to 
get an early settlement of the matter in dispute. Mr. Nicholas, 
solicitor, clerk to the Rhondda Council, speaking on behalf of that 
body, supported Mr. Williams in his appeal, knowing as he did of 
a very large number of workmen and their wives and children who 
were entirely dependent on charity, as they were not in receipt of 
strike pay from the federation; he urged the Council to 
re-open negotiations, or to adopt some other method to 
bring about a settlement. Other deputations taking a similar 
course followed, and they were promised by the chairman 
that the Council would very carefully consider the appeal. 
Commenting upon these applications, local journals now sup- 
port a vigorous policy for ending the strike, adding that the 
burden upon the ratepayers in the Rhondda now appears to 
be £10,000, and that it is considerable throughout the county 
where the charges arising out of the riots have to be borne 
by the ratepayers at large. The public now is awaiting the 
action of the federation. The cost hitherto incurred is stated to 
be one million sterling. The latest report on the situation is that 
the Miners’ Federation of Great Britain is urging the local 
executive counci] to decide upon a ballot of the workmen on the 
subject of accepting the terms offered by the employers The 
steam coal] market has been very irregular ; the week was charac- 
terised by great delays due to storms; the stocks caused by the 
delay of steamers have been very excessive, and on ’Change it was 
stated that for anything like prompt shipment buyers had matters 
considerably in their favour. Sellers, inorder to release wagons 
and save pit stoppages, were willing to make concessions from 
quotations, 


numbers, 





Latest Quotations, Cardiff. 

The coal market showed great lack of vitality on Tuesday ; 
tonnage came in freely, but buyers continued a waiting policy, 
believing that the strenuous efforts now being made to bring about 
a settlement of the strike must result in success, though every day 
now increases the large stocks on hand, and adds to the difficulties 
besetting coalowners and buyers. Some little business is taking 
place, but it is evident that a slight droop has set in, and the 
quotation of 18s. for best Admiralties is not so rigid. Latest 
prices :—Best large steam, 17s. 6d. to 17s. 9d.; best seconds, 
l6s. 6d. to 17s. 3d.; ordinaries, 16s. to 16s, 6d.; best drys, 17s. to 
17s. 9d.; ordinary drys, 15s. 9d. to 16s. 3d.; best washed nuts, 
15s. to 15s, 6d.; seconds, 14s. to 14s. 6d.; best washed peas, 
12s. 6d. to 13s. 6d.; seconds, 11s. to 12s.; best bunker smalls, 
9s, 6d. to 9s. 9d.; best ordinaries, 8s. 9d. to 9s. 3d.; cargo smalls, 
7s. 9d. to 8s. 3d.; inferior, 7s. to 7s. 6d.; best Monmouthshire black 
vein, 16s. to 16s. 3d.; ordinary Western Valleys, 15s. to 15s. 6d. ; 
best Eastern Valleys, 14s. to 14s. 6d.; seconds, 13s. 6d. to 14s. 
Bituminous: Very best households, 17s. 6d. to 18s.; best ordinaries, 
14s, 6d. to 16s. 6d.; No. 3 Rhondda, 17s. to 17s. 6d.; brush, 13s, 3d. 
to 13s. 9d.; smalls, 10s. to 10s. 6d.; No. 2 Rhondda, 12s. 6d. 
to 18s.; through, 10s. 9d. to 11s.; smalls, 7s. 9d. to 8s. Patent 
fuel, 15s. to 16s. Coke: Special foundry, 24s. to 26s. 6d.; 
foundry, 19s. to 22s.; furnace, 16s. 6d. to 17s. 6d. Pitwood, 
ex ship, 17s. 6d. to 18s. 


Newport (Mon.) Coal. 
Totals continue to show that a good demand exists for 
Newport coal, and even with the obstacle of storms and deficient 
wagons, clearances are of some magnitude. Last week 77,760 tons 





were despatched to foreign countries, and 12,260 tons coastwise. | 


Sellers are waiting somewhat impatiently for better weather, when 
there will certainly be anadvance upon these figures. Latest :— 
Very best black vein, 15s. 9d. to 16s. ; Western Valleys, 14s. 91. 
to 15s. 3d.; Eastern, 14s. to 14s. 3d.; other kinds, 13s. 6d. 


to 13s. 9d.; best smalls, 8s. to 8s. 3d.; seconds, 7s. 3d. to 7s. 9d.; | 
inferiors, 7s. to 7s. 3d. ; bituminous, best households, 15s, 6d. to | 


15s. 


6d. 


to 


17s. 


Patent fuel, 14s. 6d. 


l6s. 6d.; seconds, 14s, to 15s, 
16s. 6d. to 


Coke: Foundry, 18s. to 20s.; furnace, 
Pitwood, ex ship, 17s. 6d. to 17s. 9d. 


Swansea Coals. 


Bad weather again told upon business. This can be seen 


| the year before. 


at a glance, the returns of the port showing a lessened total of | 


23,000 tons. Notwithstanding storms, there was a tolerable ship- 


| ment of coal, 61,112 tons going to foreign destinations ; of patent 
' fuel only 8416 tons were despatched. This week there was not 
| such vigorous business. 


Quotations for spot loading easy. Sales 
of Swansea Jarge and Red Ash weak. Machine-made nuts, French 
and German not moving freely but beans and peas firm ; rubbly 
culm and duff steady; steam steady. Latest:—Best malting, 
hand picked, 22s. to 24s. net ; seconds, 18s. to 2ls. 6d. net ; big 
vein, 15s. to 17s., less 24; machine-made cobbles, 21s, to 22s. 6d. 
net ; Paris nuts, 23s. to 24s. 6d. net; French nuts, 23s, to 24s. 6d. 
net ; German nuts, 22s. 6d. to 24s. net; beans, 19s, 6d. to 2ls, 
net ; machine-made large peas, lls. to lls, 6d. net; fine peas, 
9s. 6d. to 10s. net ; rubbly culm, 5s. 6d. to 5s. 9d., less 24; duff, 
2s. 6d. to 3s. net. Steam coal: Best large, 17s. 6d. to 18s. 6d.; 
seconds, 13s. 9d. to 15s.; bunkers, 10s. 9d. to 11s.; small, 7s. tid. to 
8s., all less 2}. Bituminous: No. 3 Rhondda, 18s, to 18s. 6d.; 
through, 15s. 6d. to 16s. ; small, 10s. 9d. to 11s. 6d., all less 24 Patent 
fuel, 13s. 3d. to 13s. 6d., less 24. Coal quotations all f.o.b. net 
cash thirty days. 


Iron and Steel. 

Latest quotations, Swansea :—Pig iron hematite, mixed 
65s. cash, 653. 3d. three months; Middlesbrough, 

48s, 2d. to 48s. 3d. month; Scotch, 54s, 14d. cash, 54s, 44d. 

month ; Welsh hematite, 72s. to 73s, d.d.; East Coast hematite, 














72s. to 73s. c.i.f.; West Coast, 72s. to 73s. c.i.f. Steel bars: 
Siemens, £5 5s.; Bessemer, £5 2s. 6d. Iron ore, 21s. td. to 
22s. 6d. Other quotations :—Copper, £54 7s. 6d. cash, £55 three 


months. Lead: English, £13 15s.; Spanish, £13 5s.  Spelter, 


£22 17s. 6d. Silver, 24}d. per oz. 


Tin-plate. 

Latest quotations :—Ordinary tin-plates, IC. 20 + 14 
x 112, 14s. 9d.; ternes, 26s. C.A. roofing sheets, £9 10s. to 
£9 lvs. 6d.; big sheets for galvanising, £9 10s. to £9 12s. 6d.; 
tinished black plate, £12; galvanised sheets, 24g., £11 ; block tin, 
£176 15s. cash, £177 10s. three months. Latest market state- 
ment :—The wide fluctuations in tin are very disconcerting to the 
tin-plate market. 
months that these fluctuations do not greatly affect their position. 
The condition of the market has naturally created a considerable 
feeling of distrust among consumers of tin-plates as to the course of 
rices, and it has almost stopped buying for forward delivery. 

uatest : Bessemer coke, 14s. 6d. to 14s. 74d.. easier. 





NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 


(From our own Correspondent.) 


Rheinland-Westphalia. 

From week to week the same reports come in regarding 
the quietness prevailing in many branches of the iron and steel 
industry. Owing to a ular demand for raw material prices 
have continued firm. In malleable iron little business of weight 
has been done during the week; bars continue in moderate 
request, and for girders a slow demand comes in, which is most 
disappointing at this time of the year. 


The Steel Convention. 

Deliveries of the works belonging to the Steel Convention 
were for January of this year 488,105 t., of which 278,759 t. were 
bars, 64,944 t. drawn wire, 85,299 t. plates, 12,918 t. pipes, and 
45,185 t. castings. 


List Quotations. 

The following are the present list rates per ton, free at 
works :—Raw spathose iron ore, M. 11.60; roasted ditto, M. 16.50; 
Nassau red iron ore, M. 12.50 to M. 13; spiegeleisen, 10 to 12 
per cent. grade, M. 63 to M. 65; white forge pig, Siegerland 
quality, M.58 to M. 60; Rhenish-Westphalian quality, M. 59 to 
M. 60; German Bessemer, M. 70; basic, free Luxemburg, M.53 to 
M. 55; Luxemburg forge pig, free Luxemburg, M. 48 to M. 50; 
Luxemburg foundry pig, No 3, M. 52 ; German foundry pig, No. 1, 
M. 66; No. 3, M. 64; German hematite, M. 70; good merchant 
bars, common quality, M. 130 to M. 133; hoops in basic, M. 140 
to M. 145; steel plates, common quality, M. 122 to M. 124; plates 
for boiler-making purposes, M. 132 tc M. 134; sheets, M. 140 to 
M. 145; drawn wire in iron and steel, M. 130. 


Coal in Germany. 

During last week end the last business transactions on the 
Silesian coal market left a good deal to be desired ; consumption is 
now much lower than output, and a number of pits have therefore 
been compelled to accumulate large quantities. Both engine and 
house fuel are weakly called for, and the trade done during the 
winter has been generally disappointing. Coke for house fire pur- 
poses shows a decrease in demand. In Rheinland-Westphalia the 
January deliveries of the Coal Syndicate are below those of 
December, 1910. Consumption in engine coal is satisfactory at 
present, and only in a few instances can an abatement be felt ; 
house fuel is in decreasing demand. Exports in briquettes are 
more extensive than before, 


Manufacturers are so fully booked for some | 





| Pittsburg which will take 8500 tons of steel. 





The Iron Trade of Austria-Hungary. 

The returns for the first two months of this year show 
business in iron or steel to have been pretty satisfactory, though 
large sales were rather an exception. The employment in the 
machine industry leaves room for improvement, and demand in 
the girder trade is less active than generally at this time of the 
year. Inthe hardware and tool industry, however, a lively and 
satisfactory activity prevails, Hardly any change can be reported 
from the Austro-Hungarian coal market. There was a slight im. 
provement in the demand for house coal a few weeks ago, owing to 
ashort spell of cold weather. At present very little business of 
weight is being done. In engine fuela fairly good trade con. 
tinues to be done. An especiaily firm tendency is perceptible jn 
the Ostrau-Karwin district and deliveries are extensive. During 
the first two weeks of January 25,774 wagons were delivered, as 
compared with 21,518 wagons in the corresponding period of last 
year, 


Slight Rise in Belgium. 

In a few instances prices have been improving, at least 
where finished iron is in question. Bars are £4 14s. and £4 [és 
p.t.; heavy plates have advanced to £5103. p.t.; rods are 
developing satisfactorily. Demand, generally, has improved, and 
so makers find little difficulty in maintaining their prices. |p 
rails heavy orders are available, while the girder trade is languid, 
Owing to an abatement in American competition, a much better 
trade is being done in semi-finished steel, both locally and on 
foreign account. Steel scraps now realise 75f. p.t. Compared 
with the finished iron trade, the business done in ernde iron must 
be termed slack. For forge pig 62f. to 64f. p.t. are quoted ; foundry 
pig, 68f. to 69f., and basic, 68.50f. p.t. The raised output, and 
tierce foreign competition prevent a rise in quotations Import 
in pig iron, moreover, has considerably increased, as will be 
seen from the following figures:—While in 1909 only 477,200t. 


| were imported, figures rose to 687,000 t. for 1910; the increase 


chiefly falls to Germany and to Luxemburg. German import to 
Belgium rose from 141,500 t. to 308,300t., while from Luxemburg 
163,000 t. were imported in 1910, as compared with 119,900 t. in 
Import in iron ore to Belgium was 5,182,400t. 
for 1910, as compared with 4,347,300t. in 1909; of this quantity 
191,700t. fall to Germany, 1,635,600t. to Luxemburg, and 
2,910,000 t. to France; the corresponding figures in 190% were 
148,100 t., 1,644,300t., and 2,234,100 t. 

All descriptions of engine coal meet with good request at firm 
quotations ; house coal has been a shade easier lately. Coke 
makers are uneasy about a threatened competition of some French 
firms which intends to build coke ovens at Sluyskil, on the Dutch 
frontier, where German and Dutch coal is to be consumed. The 
annual output of the above ovens is estimated at 600,000 to 
700,000 t. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, March Ist. 


AS spring approaches a goodly number of contracts is being 
placed for machine tools and shop equipment, which have been 
held up for some time. Machinery and casting foundries are 
beginning to book orders from urgent buyers, who are specifying 
deliveries to begin in some cases as early as thirty days. A good 
deal of machine-making capacity, which has been under construction 
during the past winter, will be ready to enter machinery and too! 
construction by April Ist. The New York and Ontario Railroad 
has not yet, but soon will, place an order for equipment that wil! 
approach in value £70,000. The Baltimore and Ohio Company will 
soon be in the market for equipment for several large shops to he 
erected in the States of Maryland and Ohio, There are favourable 
prospects for a demand for appliances to be used in dock buiiding 
and highway construction. In structural material orders are 
dropping in with more frequency for comparatively small quan 
tities ranging from 100 tons to 1000 tons. The structural miils a; 
a rule are rather short of work, and there is more or less anxiety 
felt as to the outcome on manufacturing interests of the recent 
decision of the Inter-State Commerce Commission. That Court 
has decided that the railroads shall not be allowed to make a 
general advance on freight rates ; the railroads have been arguing 
that the advance asked for was absolutely necessary to sustain 
their credit and to pay fair dividends. The country at large now 
awaits with deep concern the outcome of this decision. If the 
railroads stop projected improvements it means a great deal less 
work for those interests who depend on railroad patronage. In 
crude iron there is very little business, A bridge is to be built at 
Two railroads in 
Chicago want 7000 tons for elevated work. The latest order for 
steel cars calls for 1000 tons. Exports of copper so far this month 
15,259 tons. The supply of copper on hand amounts to about two 
months’ consumption. The market is a waiting one, and buying 
is for early delivery. Tin is dull, with arrivals so far this month 
of 3245 tons, The lead market is dull, with no particular move 
ment. Last week’s coke production was 322,765 tons, which was 
carried in 10,102 cars, 








DiriGisLE BALLOON SHED AT BARRow.—We are asked to state 
that Boyle’s latest patented ‘‘air-pump” ventilators are employed 
for the ventilation of this shed, which was described in our issue 
of February 17th. 

THE STEPHENSON SocieTy.—The ordinary meetings of this 
society are held at well-known London institutes on every third 
Tuesday in the month. Visits are arranged each third Saturday 
in each month to well-known railway works and running sheds. 
ag gare for membership should be made to the hon. secretary, 
P. E. Roberts, 55, Torridge-road, Thornton Heath. 

VeRTICAL RETORTS IN GLASGOW GAsworks.—Following upon 
a recommendation of the Glasgow Corporation Gas Committee, an 
installation of vertical retorts, capable of producing between four 
and five million cubic feet of gas per day, is to be laid down at 
Dawsholm Works, Maryhill, at an estimated cost of £28,00). 
Mr. Alexander Wilson, the gas manager, states that, as has been 
proved in the trial setting at ‘l'emple Works, the vertical retort 
system, in addition to producing a better quality of coke, gives a 
larger yield of ammonia and a better quality of tar. It wiil also 
give an increased make of gas of from 500 to-700 cubic feet per ton 
over the present production, will save from 10d. to 1s. per ton on 
the cost of manufacture, and will have practical freedom from dust 
and smoke as compared with present methods. 


ContrActs.—The Lilleshall Company, Limited, of Oakengates, 
Shropshire, has been favoured with a — order fora steam- 
blowing engine from William Roberts (Tipton), Limited. The 
engine, which will weigh about 150 tons, has a 50in. diameter steam 
cylinder, 100in. diameter air cylinder, with a stroke of 5ft.—The 
Humber Commercial Railway and Dock Company has placed the 
order for the complete equipment of the new i. being built 
at Immingham Dock, near Grimsby, with the firm of Henry Simon, 
Limited, Manchester. The granary will be arranged for the 
storage of about 20,000 tons of wheat, partly in bins and partly or 
floors. The equipment will include a 150-ton travelling elevator, 
gantries, cleaning mich’nery, band conveyors, &c.—The British 
Westinghouse Electric and Manufacturing Company, Limited, has 
secured the order from the Partington Steel and Iron Company, 
Limited, for four mixed-pressure ‘impulse type” turbo blowers 
for blast furfiace work, and an electric generating set. The 

inery in question is required for the éxtensive new works 
which the Partington Company is erecting in the neighbourhood of 
Manchester, 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is commu nicated from abroad the name and address 
of the Communicator is printed in italics, 
“When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the tongs, sae Sale Branch, 
25 Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application; the second date at the 
ond of the abridgment is the date of t advertisement of the acceptance 
of the complete specification 
*tny person may on any of the grounds mentioned in the Acts, within 
two mouths of the date given at the end of the abridgment, give notice at 
the Patent-office of opposition to the grant of the Patent. 





STEAM ENGINES. 


39,120. December 29th, 1910.—-IMPROVEMENTS IN PISTON PACKING 
kines, Perey Carlisle and Arthur William Harbord, both of 

Eagle Foundry, Stalker Lees-road, Sheffield. 
‘The packing ring is shown separately in Fig. 1. It consists of a 
sed ring divided by partition walls A into a number of 
pockets, One of these pockets is enlarged-as at B, and half-way 
across this pocket the division in the ring is made. Each of the 
smaller pockets contains a spring of the type shown in Fig. 4, and 
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these by pressing vertically on the cover plate C, prevent leakage 
between the parts. The larger pocket contains a coiled ,spring as 
shown in Fig. 5, the purpose of this spring being to enlarge the 
ring and secure tightness round the circumference. 
circumference the covering ring C carries two projections D, These 
embrace with a small amount of play the enlargement on the 
packing ring caused by the shouldersof the pocket B. The expansion 
of the packing ring is thus limited so that it cannot press excessively 
against the cylinder walls.—February 15th, 1911. 


INTERNAL COMBUSTION ENGINES. 


5336, March 3rd, 1910. -IMPROVEMENTS IN THE COOLING ARRANGE- 
MENTS OF INTERNAL COMBUSTION ENGINES, Albert John 
Ashwin, William Henry Moses, and Charles Thomas Crowden, 
all of 5, Billiter-street, London, E.U, 

The working cylinder A is cast with ribs on its outer surface and 
is rotated by the worm and worm wheel B, ‘The cylinder is sur- 
rounded by a casing C having an inlet for water at D, and an 
outlet at E, The rotation of the cylinder thus drives the water 
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upwards, and maintains an efficient circulation. The cylinder is 
borne between ball bearings F G, and is pressed upwards against 
its pivot H by the spring J. K is a ring surrounding the foot of 
the cylinder, and provided with two recesses, One of these is for 
lubricating oil, and the other is filled with packing, Ports LL 
are formed in the wall of the cylinder, and these register at the 
required moment with the inlet port M, the exhaust ports N N, 
and a port O for the sparking plug. Alternatively the sparking 
plug can project through the crown of the cylinder co-axially with 
the ball bearing F.— February 15th, 1911. 


DYNAMOS AND MOTORS. 


12,594, May 24th, 1910.—IMPROVEMENTS IN OR RELATING TO 
Dynamo ELecTRIc MACHINES, Otto Titus Blathy, of Retek-uteza, 
77, Badapest, Hungary. 

In turbo-generator two-pole field magnets rotating at high speed, 
such as that one shown, for example, in the two upper engravings, 
the windings A are arranged parallel with a sectional longitudinal 
plane X X of the field magnet, the shaft cannot traverse the field 
magnet owing to the diameter of the field magnet having to be 


On its inner | 





made as small as possible in consequence of the high speed of 
rotation, but as shown in the middle engraving, bronze discs C 
have to be screwed on to the end plates of the iron body, in 
which bronze dises the stumps or ends D D of the steel shaft are 
secured, or intermediate pieces made in some other way of non- 
magnetisable metal, ype yas bronze, are interposed between the 
iron body and the shaft end plates, thereby increasing the cost of 
manufacture of the machine. According to the present invention 
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the bronze pieces are eliminated owing to the shaft portions D 
being each integral or made of steel in one piece with the corre- 
sponding end plate C and secured to the adjacent ends of the 
iron body. In order to render the required magnetic fiux in the 
stationary armature effective without premature saturation of the 
magnet in spite of the field magnet leakage increased by the para- 
magnetic end plates, the length L of the magnet and its cross 
section are increased by so much that the magnetic fiux in this 
portion does not exceed the usual values during the normal work- 
ing of the generator.— February 14th, 1911. 


GAS PRODUCERS. 


1621. February 24th, 1910.—METHOD OF AND MEANS FOR EXTRACT- 
ING TAR AND OTHER IMPURITIES FROM GASES, Frederic 
William Burstall, the University, Edgbaston, Birmingham. 

After gas has been passed through an ordinary tar extractor, 
say of the centrifugal type, it is still found to contain certain light 
weight tars and tar oils. Such tars and oils cannot be separated 
in the ordinary machine, as they are practically in solution with 
the water present in the gas. This invention is intended to afford 

a means for their removal. The device consists of a flanged 
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casting having an inlet at A and an outlet at B. A web C extends 
across the interior of the casing. This web is pierced with two 
square openings D, across which sheets of water E under pressure 
are made to pass. The water is supplied by way of the passages 
F in thickened portions of the web. It falls down to the foot of 
the casing, and is drawn off at G. The gas is thus caused to pass 
through a falling curtain of water about jin. thick, with the result 
that its tar-and-water particles are caught and removed.— 
February 15th, 1911. 


MACHINE TOOLS AND SHOP APPLIANCES. 


e 
14,859. June 20th, 1910.—AN ImprRovED ELECTRIC WELDING 
Process, Krust Presser, of 92, Belle Alliancestrasse, Berlin, 
S.W., 61, Germany. 

Two arrangements are shown by way of example. In the upper 
engraving C is a source of continuous current which is connected to 
the two brushes E and F of acommutator. The latter consists essen- 
tially of the rotating segments X and Y and the four rubbing 
brushes shown. The brushes G and D are connected through the 
welding electrodes H, between which under working conditions the 

ieces to be welded are situated. Between the electrode H and the 

rush D the condenser R is provided, the layers of which are 
charged by the current changer alternatively positive and negative, 
so that an alternating current flows through the parts to be welded. 
The lower engraving shows the same connections, only with the 
difference that the condenser circuit does not directly contain the 
parts to be welded, but the primary winding P of a transformer, 
to the secondary side of which are connected the welding electrodes, 
Such condenser connections render it possible that the inter- 
ruptions of the circuit can always be effected at a point at 
which the current strength in the circuit is very small or nil, 
whereby the safety of working is increased. It will be understood 
that if desired fluid condensers can be used. Perhaps it should be 
explained that alternating is preferable for welding in this manner, 





on account of this current heating the pieces to be welded uni- 
formly. By the method described in this specification continuous 
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current can be transformed into alternating current in a simple 
and inexpensive manner.— February 14th, 1911 














PUMPING AND BLOWING MACHINERY. 


7590. March 29th, 1910.—IMPROVEMENTS IN RoTARY PUMPS OR 
Compressors, Charles Day and William Allinson Dexter, 45, 
Scotland-street, Glasgow. 

This pump is for the discharge of air from a vessel under 
vacuum such as a condenser. It consists of a rotating chamber A 
containing an inward-flow impeller B rotating in the opposite 
direction, and mounted excentrically within the casing. The 
casing A is driven by the shaft CU, and the impeller from the 
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pulley D. E is a pipe admitting water to the casing, and F a pipe 
admitting air from the vessel to be discharged. The centrifugal 
force given to the water by the rotation of the casing causes it to 
pile itself up round the sides as shown at G. The impeller buckets 
thus dip alternately into water and air. The bucket H, for 
example, is shown filled with air. The next bucket has trapped 
the air by means of the entering water. As the rotation proceeds 
the air and water pass to the centre of the impeller, and are finally 
discharged simultaneously through the orifice J.—February Lith 
1911. 


MEASURING AND TESTING INSTRUMENTS. 


3394. February 11th, 1910.—A NEw oR IMPROVED DEVICE OR 
APPLIANCE FOR ASCERTAINING OR INDICATING THE VELOCITY 
OF THE WIND, John Wilfrid Seddon, Painswick, Gloucester- 
shire. 

A dise A receives the pressure of the wind, and transmits it to a 
sliding member B, The motion of this member is opposed by a 
spring C either through the agency of the arm and tappet connec- 
tion D—Fig. l1—or through the arm E and toothed segment F 
Fig. 2. A pinion G gearing with the toothed segment F transmits 
the motion of the member B to the indicating pointer—not shown. 
Similar means are provided for this purpose in the case of the 
device shown in Fig. 1. Itis obvious that the angle of displace- 
ment of the pointer—say @—will be proportional to the angle of 
displacement of the segment F—say ¢. It is desired to make @ 
directly proportional to the velocity of the wind, so that the scale 
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on the dial may have equally spaced division marks on it. Now, if 

P is the total wind pressure on the plate A this force will have a 

moment—P/ say—about the pivot of the segment F. As this 

moment is balanced by the force of the spring C, it is obvious that 
the moment of the force of the spring about the segment pivot is 
also P/. Itis found withthe arrangements shown that this moment 
is proportional to the third power of the angle of displacement 
of the segment, ¢.e., P/ = a @3. or P = &. &. The relation con- 
necting wind pressure with velocity is, according to this specifica- 
tion, P = ). V2, so by some means the index 3 has to be 

reduced to 2.2. By suitably choosing the weight of the segment F 

a moment opposing that of the spring C may be introduced to 

secure thisend. Alternatively, the spring C may be given a certain 

amount of initial tension so as to make i's moment proportional to 

2. When this is done P becomes proportional 10 $2", .¢., to 

62, so that ultimately @ =< V, and the division spaces can be 

made equal.—Feli wary 15th, 1911. 

20,446. September Ist, 1910.— ELECTRICITY METER FOR REGISTER- 
ING MAXIMUM CONSUMPTION, Allgeneine Hlektricitats-Gesell- 
schaft, of 2-4, Friedrich Karl Ufir, Berlin, N.W., Germany. 

Instead of the customary pointers a sheet of paper is moved 
beneath a stationary point, the amount of displacement of the sheet 
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of paper showing the amount of the last intermittent highest con- 
sumption, that is, the last reading corresponds to the highest con- 
sumption attained. The registering takes place by mechanical 
pressure of the pointer against the paper from the side provided 
for inspection. The closing cap K arranged in the inspection 
aperture of the meter can be taken out after removing a plug. 
Since this cap K, however, is fastened by means of a bayonet joint 
it must be rotated in order to be removed. By this means the 
lever F and with it the indicating point G is pressed against the 
paper surface owing to the shoulder I of the closing cap, so that a 
mark is immediately made on the surface of the paper correspond- 
ing to the last position on removal of the closing cap K. The 
removal of the closing cap through the inspection aperture must 
take place, in order that the disc A may be replaced in the initial 
position. This replacing of the disc is accomplished by means of a 
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key or spanner, which engages with the teeth provided at the end 
of the shaft C on the fitting holding the support for the paper. 
On replacing the cap K the initial position is immediately indicated 
on the disc A. The point G is mounted in a slot in the dise H, so 
that on rotation of the disc H the point is moved radially in the 
slot in the lever F. In the same manner the slot in the disc H 
may have the shape of an archimedean spiral, and may be so pro- 
vided that a quarter revolution of the disc H corresponds to a dis- 
placement of the point round a circle. In this way several measure- 
ments may be recorded on the same dise without causing confusion. 
The disc H may be rotated by means of a key which fits into the 
aperture at the centre of the disc, and is provided with a finger 
which is adapted to engage one of the hoies I, so that on rotation of 
the key the disc is rotated. Radial lines J are marked on the 
disc at 90 deg. to each other to facilitate the rotation of the disc 
through a quarter revolution.— February 14th, 1911. 


LIGHTING AND HEATING. 


3518. February 12th, 1910.—IMPROVEMENTS RELATING TO THE 
EMPLOYMENT OR RUNNING OF ELECTRIC LAMPS ON ALTER- 





NATING CURRENT Circuits, Arthur William Ashton, of 31, lj Wy Lif 
Heathtield-road, Wandsworth. / __<Lipy ¥} 
According to this invention, the voltage across the terminals of “2 
the alternating current circuit is resolved by means of a condenser Y 
in series with a lamp or lamps, into two components, having dif- y 
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ferent phase relationships with the current, in suchwise that one 
component is equal to the voltage of the lamp or lamps to be em- 
ployed, and the other component is equal to the voltage across the 
terminals of the condenser, the condenser being of definite and 
invariable capacity and connected in series with the lamp or 
lamps across the alternating current supply circuit.— February 
14¢/, 1911. 


MISCELLANEOUS. 


2001. February 7th, 1910.—IMpROVEMENTS IN COMBUSTION PRo- 
pucT Motors, Karl Fabel, 135, Hasselbrook-strasse, Hamburg, 
23, Germany. 

This is not an internal-combustion engine. A combustible gas 
is burned in a heat generating chamber apart from the working 
cylinder, the products of combustion being afterwards led into the 
cylinder there to do work. In the diagram A is the crankshaft 
and B the working cylinder. The compression chamber C 
communicates through a baffied passage D with the fuel chamber 
E. Avslide F driven from the shaft A opens and closes the 
passage D at the required intervals, The fuel chamber is fed 


gases arising from the producer E meet with a supply of compressed 
air entering through the duct K. This mixture is consumed in the 
chamber D, with generation of pressure. When the working 
piston is at the top of its stroke the slide F is opened, and some of 
the high-pressure products of combustion pass inside the cylinder. 
The slide F now closes and the gases trapped in the cylinder begin 
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to expand and force out the piston. When expansion is over a 


stroke follows and air for cooling the cylinder is drawn into it 
through the exhsust valve. Part of this air escapes through the 
valve L at the end of the suction stroke, but the rest is compressed, 
and into this compressed air the gases from the chamber D pass at 
the commencement of the next stroke.— February 15th, 1911. 


SELECTED AMERICAN PATENTS. 


(From the United States Patent-office Official Gazette.) 





983,220. VALVE MECHANISM FOR INTERNAL COMBUSTION ENGINES, 
C. BE. Drummond, Small Heath, near Birmingham, and F. J. 
Bostock, Bournbrook, near Birmingham, England,.— Filed Feb 
ruary 25th, 1910. 

This patent is for a ‘‘valveless” engine. A sliding ported 
sleeve is fitted with a sliding ported piston, the movements of the 
piston being so timed with relation to the movement of the sliding 
sleeve and to the exhaust and suction strokes of the engine piston 


[983,220] 
































as alternately to place the engine cylinder in communication with 
the inlet and exhaust ends of the valve chamber so as to govern 
the admission and exhaust of the engine, the end of the chamber 
which is opposite to that in communication with the cylinder 
being isolated from the latter by means of the piston of the valve. 
There is only one very long claim. 


983,357. METHOD oF CasTING INGoTs, EF. Gathmann, New York, 
N.Y .—Filed August 30th, 1910. 

The method of casting ingots under this patent consists in pour- 

ing the molten metal into a mould, allowing it partially to solidify 

and to shrink away frcm the side wails, and then causing the 





lower portion of the partially solidified ingot to move into contact 
with A ae walls of the mould while the upper part remains out of 
contact to thus promote the ‘cooling of the lower portion of the 





from the hopper G, and receives a supply of air to support com- 
bustion through the duct J. H is a slice for stirring the fire. The 





valve on top of the chamber C opens, and the piston on rising up | 
drives some of the waste gases out of the cylinder. The suction | 


—— 


983,822, ComBusTIon ENGINE, J. Sulzer, Winterthur, Switzerland 
—Filed July 8th, 1908, : 
This patent is on the Diesel lines, It is for a method of 
operating internal combustion engines, which consists in retaini; 
in the cylinder a regulatable portion of the gaseous products p 


[983,322] 





combustion, raising the temperature of such products by eon. 
pression to the point of ignition of an explosive charge, and sub. 
sequently adding to the mixture a supply of air to complete the 
explosive charge and support the combustion. There are tive 
claims. 
983,563 CEMENT-KILN, Kt. J. Nash, Maylawn, Miteheldean 
England.— Filed August 19th, 1910. ‘ 
This invention consists in the combination, with a kiln provided 
with an inlet hood for receiving the fuel and the material to be 
calcined, of a horizontal drying compartment connected to the 
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hood, a rotary spiral conveyor working in the compartment and 
operating to food the material into the hood, a second horizontal 
drying compartment arranged above the first compartment, a 
slidable plate between the compartments for varying their effective 
length, and a second rotary spiral conveyor arranged in the second 
compartment and feeding the material from it into the first com- 
partment. There are five claims. 





LAUNCHES AND TRIAL TRIPS. 





ARMANISTAN, steel screw steamer ; built by William Gray and 
Co., Limited ; to the order of Frank C. Stirk and Co., Limited, of 
London ; dimensions, 372ft. by 47ft. by 25ft. 3in.; engines, triple 
expansion, 25in., 40in., 65in. by 42in. stroke, pressure 180}).: 
constructed by the builders ; trial trip, February 10th. 

VENDEE, steel screw steamer ; built by Sir Raylton Dixon and 
Co., Limited ; to the order of James Moss and Co., of Liverpool : 
dimensions, 256ft. 3in. by 38ft. by 18ft.; to carry 2000 tons ; 
engines, triple-expansion, 214in., 36in., 59in. by 39in. stroke, 
pressure 180 Ib.; constructed by John Dickinson and Sons, Sun- 
derland ; trial trip, February 25th. 

CrrBA, steel screw steamer ; built by Swan, Hunter and Wigham 
Richardson, Limited ; dimensions, 270ft. by 39ft. beam ; engines, 
triple-expansion ; constructed by the builders ; launch, February 
28th. 

Hans B., steel screw steamer, built by William Gray and (o., 
Limited : dimensions, 377ft., by 50ft. 9in., by 28ft. 44in. ; engines, 
triple-expansion, 26in., 42in., 70in. by 48in. stroke, pressure 
180 1b. ; constructed by the builders ; launch, March 2nd. 

ULL, steel screw steamer ; built by the Laxevaags Engineering 
and Shipbuilding Company ; to the order of John C. Giertsens, 
Eftu, Bergen; dimensions, 239ft. 6in. by 35ft. by 16ft. 10in.; 
engines, triple-expansion, lin., 254in., 43in. by 30in stroke, 
pressure 175 1b.; constructed by the builders ; launch, March 2nd. 

Hypro, steel screw steamer ; built by Earle’s Shipbuilding and 
Engineering Company ; to the order of Thos. Wilson, Sons and 
Co., Limited ; dimensions, 250ft. by 35ft. by 18ft.; launch, March 
3rd. 


ARABIEN, steel screw steamer; built by Swan, Hunter and 
Wigham Richardson, Limited ; to the order of Det Ostasiatiske 
Kempagni, of Copenhagen; di ions, 385ft. by 53ft. beam : 
to carry 8500 tons ; engines, triple-expansion ; constructed by the 
builders ; trial trip, March 4th. 

FERNGARTH, stee] screw steamer; built by Craig, Taylor and 
Co., Lim»ted ; to the order of the Clapham Steamship Company. 
Limited ; dimensions, 392ft. by 52ft. by 29ft. 6in.; engines, 
triple-expansion, 25}in., 43in., 70in. by 45in. stroke, pressure 
180 lb.; constructed by MacColl and Pollock ; trial trip, March 4th. 
ISHERWOOD, ore carrying steamer ; built by Sir W. G. Armstrong, 
Whitworth and Co., Limited ; to the order of A. F. Klaveness and 
Co., of Sandifjord ; dimensions, 452ft. by 58ft. beam; launch, 
recently. 

Messina, steel screw steamer; built by the Northumberland 
Shipbuilding Company, Limited ; to the order of Furness, Withy 
and Co, Limited ; dimensions, 390ft by 49ft. by 29ft.; tu carry 
7500 tons; engines, 25in., 41in., 69in. by 48in. stroke, pressure 
180 lb. ; constructed by Richardsons, Westgarth ; trial trip, recently. 








THE INCORPORATED INSTITUTION OF AUTOMOBILE ENGINEERS. 

A party of graduates of the Institution of Automobile Kngineer- 
paid a visit on the 2nd inst. to the works of Messrs. Sugg and ©»., 
Westminster, which proved of very great interest. Far from 
being merely a foundry or a works concerned in the making of 
gas burners only, a number of branches of the engineering in 
dustry are carried on ; many of them of special interest to automo- 
bile engineers. For instance, soapstone was seen being treated and 
converted to many uses such as insulators for ignition blocks. 
Castings for various parts of motors and accessories were also 
observed, and the spinning of copper into various shapes was 
watched with great interest, the visit concluding by the presen- 





ingot and to retard the cooling of the upper portion. There are 
two claims. 


tation to each graduate of a spun copper ash-tray made under 
the actual inspection of the graduates, 
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copper sulphate to the banks in destroying and prevent- | the banks were uncovered at low tide, and were sheltered 

THE ROYAL COMMISSION ON SEWAGE ing the growth of the weed ; and from strong currents and rough water. 
DISPOSAL. (m) Inquiry into the botany of wlva found in various| The question of anchorage is of even greater im- 


Commission on Sewage Disposal has dealt 
th Report, recently published, with the ques- 
tion of nuisances due to excessive growths of green sea- 

eeds in sewage polluted estuaries, with special reference 
venelfast Lough. We have alluded to this question on 
imal occasions, and have pointed out the work which 
Professor Letts and others have done in connection with 
a trouble which Belfast has experienced with the green 
eaweed known as ‘la latissima, or sea lettuce. The 
. se of Belfast Lough was specially brought to the notice 
7 the Royal Commissioners by the Local Government 
Hoard for Ireland, and the former decided to make an 
investigation into it. In this they were materially assisted 
by the Corporation of Belfast. 

“(Our readers will remember that for a number of years 
now a very serious nuisance has been experienced round 
the shores of Belfast Lough. It was at one time con- 
tended that the offensive smell which was com- 


THE Royal 
in its Seven 


localities. 

A considerable amount of evidence was also taken. 

The most abundant growth of the wlva occurs between 
half tide and low water between the Kinnegar and the 
Fast Twin Island. This area the Commissioners consider 
the main nursery of the weed. Other green seaweeds 
are present—notably Hnteromorpha and Monostroma— 
but not in such great quantities. The weeds are found 
growing between the tide levels all round the inner Lough 
from the city to Grey Point on the one shore and Carrick- 
fergus on the other. The nuisance from smell is 
experienced chiefly at Sydenham, Tillysburn, Holywood, 
and Cultra on the County Down shore, but also to some 
extent on the Antrim side. 

Evidence was given by some witnesses in support of 
the view that sewage solids from the outfall shoot could 
under suitable conditions be carried more or less directly 
to the County Down foreshore, and thus create a nuisance 
There was, however, con- 


portance than the depth of water and other conditions. 
This holds good, not only at Belfast, but in other parts of 
the country where the weed is abundant, as at Poole and 
in Southampton Water. If there is nothing for the ulva 
to attach itself to it does not grow—at any rate to a 
great extent. One of the favourite anchorages of the 
ulwa is the mussel. Moreover, in addition to providing a 
mooring, it has also been suggested that the mussel helps 
to feed the ulva by contributing ammonia from its excre- 
tions and in other ways. It is also thought that the 
weed may, in its turn, be of service to the mussel by 
oxygenating the foul water in which this shellfish often 
grows. 

Having arrived at these conclusions, the Commissioners 
then investigated the chemical effects of sewage pollution 
on the growth of wlva, and without following them 
through their investigations, we may say that, on the 
whole, the experiments which were carried out pointed to 
the conclusion that while the weed can grow freely with- 


ee ; due to the actual deposit of sewage | and foster the growth of ulva. f ; 
et OS ee sloblands or shallow scuddieme trary evidence on this point, though it appeared to be | out any sewage pollution, the addition of nitrogen in a 
are agreed that crude sewage had been discharged on the | form which may be supplied by sewage is apt to produce 


of the Lough. This view has practically been discarded, 
and prior to the present investigation it was considered 
that the pollution of the Lough with sewage promoted the 
excessive growth of sea-weeds of various kinds, but prin- 
cipally the ulva latissima,, and that when these decayed 
large quantities of sulphuretted hydrogen were given off 
which caused the nuisance. Before discussing the 
validity of this theory, the Commissioners record the 
general grounds on which an association between the 
owths of ulva and sewage pollution has been assumed. 
It is pointed out that it had been represented to them 
that the growth of the weed in the Lough had varied 
more or less directly with the amount of sewage pollu- 
tion. It was asserted that fifty or sixty years ago, when 
the sewage of the city was comparatively small in 
amount and was discharged into the Lagan, by means of 
which it reached the Lough in a condition of considerable 
dilution, and deprived probably of the bulk of its sus- 


pended _ solids, the foreshores of the Lough and Reaiintichdilites acm -aedianitia an Tt t 
the extensive mussel beds thereon were practi- portion of Foreshore cleared. “iy E Pua 
cally free from weed. It was alsu stated that y Beene iol Pee tin i | 

Bia en 


in consequence of the reconstruction of the Belfast 
sewerage system between the years 1887 and 1893 crude 
sewage in greater volume than before was discharged 


nearer to the sloblands, and that concurrently with this | 
a considerable increase of the ulva was observed. It | 


will not be necessary to go into the method of disposing 
of the sewage, saving to say that in 1893, when the main 
drainage works authorised by the Act of 1887 were com- 





Antrim side, when the outfall shoot was in an inefficient 
state. Since the shoot had been put in order, however, 
there had not been any complaints under this head. 
Commenting on these points, the Commissioners state 
that their comparative analyses of the mud on the ulva 
banks and of sewage sludge went to discount the theory 
that the superabundant growth of the weed on the Down 
shore was due to sewage solids. Sulphur, it is explained, 
is an important constituent of fresh wlva, amounting to 
over 4 per cent. of the dried weed, and the high sulphur 
content of the mud on the Holywood and Connswater 





banks, compared with that of other samples of mud and 
of sewage sludge, indicates that these banks are largely 


rapid increase of the wlva. Moreover, it was ascertained 
that, given similar conditions of decay, it seems that so 
far as the sulphuretted hydrogen given off is due to the 
sulphur in the weed, ulva from unpolluted sources may, 
bulk for bulk, cause at least as serious a nuisance as 
ulva from Belfast Lough. 

The Commissioners are therefore clearly of opinion that 
the cause of the nuisance from which Belfast has been 
suffering is the ulva itself and not the sewage alone. In 
other words, that the nuisance would be there even if 
there were no sewage discharged, though perhaps it would 
not be so marked, because the sewage may increase the 
growth of the weed. The Commissioners are, in fact, of 
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: pleted, the bulk of the sewage was delivered into deep : 

< water through a wooden shoot, as shown in the accom- . he Week / 

a panying engraving. As long as the wooden shoot Cusin ommage Bg be 2 
1 remained intact the nuisance is said to have been less 49 2 es ne eae Soopte mat pee 







serious. After a while, however, the shoot became 
leaky, and liable through blockage to frequent bursts, the 
result being that sewage matter was discharged in the 
shallow waters of the Lough at all states of the tide, 
which at that part is so sluggish that very little 
of the polluting matter could, in the circumstances, 
be carried away to sea. “It has,” say the 
Commissioners, “been very positively asserted that 
the ulva nuisance has again considerably increased 
upon the shores of the Lough.”’ In 1899 a local Act was 
passed in which the Corporation was required to provide 
means within three years to purify all the sewage dis- 
charged from the works authorised in 1887. In 1907 a 
# Commission was appointed by the Local Government 
Fi Board for Ireland, and this Commission threw doubt on 
the wisdom of carrying out a complete scheme of sewage 
purification until it had more conclusively been proved 
that precautions in excess of sedimentation were really 
required. The Corporation concurred in this course, but 
the decision to do nothing met with considerable opposi- 
tion, and eventually the matter was referred to the Royal 
Commission. 

_ The present report sets out the results of the detailed 
inquiry which was thereupon carried out. It embraces 
investigations into the life history of the Ulva lattissima, 
its embryology, its chemical composition, and the condi- 
tions under which it thrives and decays, as well as the 
special conditions which have led to its luxuriant growth 
at Belfast and other localities, and the means to be adopted 
for its destruction or utilisation. The lines on which the 
investigations were carried out are summarised more in 
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THE UPPER END OF BELFAST LOUGH 


composed of decayed ulva and not of sewage solids. | opinion that no higher degree of purification than that 
This evidence is supported by a direct comparison of the | obtained by efficient sedimentation is necessary in the 
physical character of the mud on these banks with that | case of Belfast sewage, though it might be wise to provide 
of the sewage deposit found in the neighbourhood of the | for the possibility of some further treatment in the shape 
shoot. Moreover, the float experiments carried out | of chemical precipitation to aid in the sedimentation of 
appear to indicate that, while it is possible that sewage | the sewage. They, however, express themselves as 
matters floating in the water near the shoot can in some | satisfied that the nuisance cannot be effectively removed 
circumstances, and probably after several days, be carried | by any scheme limited to the treatment of Belfast 
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detail as follows :— 


(a) Surveys of the foreshore, sloblands, and bed of 
Belfast Lough and of the various points at which sewage 


was being or might be discharged. 


() Float experiments in the Lough to ascertain the 
set and rate of the currents under different conditions of 


wind and tide. 


(c) Dredging and trawling operations for discovering 
whether there was any mass of wlva growing or decaying 


in deep water. 


(7) Observations of the jocalities in Belfast Lough or 
elsewhere where ulva was abundant with a view to dis. 


covering typical nurseries of the weed. 


(e) Chemical analyses of the Lough water at various 


points and of the sewage discharging into it. 


(f) Chemical analyses of the tissues of wlva and other 


green weeds, 


(g) Chemical and bacteriological analyses of muds and 


sludge found in different parts of the Lough. 


; (h) Comparative experiments on the growth of wlva in 
Sea-water with and without the addition in differing 


amounts of fresh water or sewage or both. 


__ (”) Inquiry into the fermentative changes in sea and 


n fresh water when polluted with sewage. 


con Various experiments on the utilisation of ulva for 
nmercial purposes, e.g., by drying for use as manure, or 


by distilling for the production of sulphate of ammonia. 
(k) Experiments on 
removing mussels from ulva banks. 


()) Experiments on the effect of the application of 


the effect on ulva growth of 


to the county Down shore, the main tendency of the tides 


matter seawards. The Commissioners are therefore of 
opinion that the nuisance experienced in the neighbour- 
hood of the County Down banks is not mainly caused by 
the deposit of sewage solids, and that the superabundant 
growth of ulva can only, to a very small extent, if at all, 
be due to the deposition of such solids. 

Although the waters of the Lough are fairly evenly 
polluted, the wlva does not flourish throughout the area. 
This fact led to a search being made for the cause of this 
partiality. It was found that physical conditions other 
than a particular quality of water were essential to the 
growth of the weed in any considerable quantity. The 
chief of these conditions are (a) sheltered and shallow 
waters with sluggish currents, and (6) the existence of 
means of anchorage for the weed. As bearing out the 
first of these, it is pointed out that below Crossness, where 
there is an enormous discharge of the precipitation liquor 
from London sewage, no sign of wlva has been detected. 

Ulva grows with a broad frond and a very weak attach- 
ment. It is thus easily detached by the action of waves 
and currents, and though it is capable of continuing to 
grow when detached and while drifting, the experience of 
the Commissioners is that it reaches its greatest 
development when attached to some fixed anchorage. 
The trawling operations did not indicate any great quan- 
tity of the weed growing in deep water. By far the 
larger amount was growing on the banks in shallow 





water. The ulva was in the greatest abundance where 


in the neighbourhood of the shoot is to carry suspended | 


sewage. 

As to the measures to be taken to remove the nuisance, 
| the Commissioners say that they are of opinion that the 
clearing away of the mussels would be a valuable tem- 
porary measure; but though certainly efficient for the 
time, they have not sufficient data to enable them to 
estimate the permanency of its effect. Then, too, it was 
shown that the application of copper sulphate was of 
value in killing not only the weeds, but the mussels as 
well. The effect of this, however, was only temporary, 
and lasted some two months. The areas experimented 
on by both these methods are indicated onthe plan. The 
Commissioners, however, are of opinion that neither will 
have any lasting effect, and think that the only method 
which will be found to give relief is the reclaiming of the 
land on which the ulva now grows. They have ascer- 
tained, as we have shown above, that the weed does not 
grow to any great extent in deep water, and proves the 
greatest nuisance when growing in parts uncovered at low 
water. They concur, therefore, in the idea originally sug- 
gested by Professor Letts that the foreshore on the south 
side of the Lough should be reclaimed—at any rate that 
portion which produces the greatest nuisance; and that 
while the work is going on as much of the wlva and as 
many of the mussels as possible should be removed either 
by dredging or by means of sulphate of copper. It is 
thought that the dried wlva may have some manurial 
value. 
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BOOSTERS. 


No. II.* 


In his presidential address before the Institution of 
Mechanical Engineers, Mr. J. A. F. Aspinall made 
reference to the automatic reversible boosters which are 
in use in conjunction with storage batteries on the 
electrified section of the Lancashire and Yorkshire Rail- 
way, and his statements in this connection show that 
boosters of this description can have remarkably bene- 
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Fig. 15--CONNECTIONS FOR CROMPTON BOOSTER 


ficial effects upon the working of electric traction plants. 
In referring to these, Mr. Aspinall remarked : ‘‘As may 
be realised at the inception of pioneer electrification 
such as I am describing, it was not easy to forsee 
exactly what would transpire in the way of load upon 
the power house and sub-stations. Eventually the 
fluctuations of load were found to be extremely heavy. 
When regular working conditions had been in operation 
for some considerable time, bearing in mind also the 
fact that the development of traffic would necessitate 
sooner or later some increase in power-house and sub- 
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Fig. 16-CONNECTION FOR THREE-WIRE SYSTEM 


station plant, it was decided, in 1905, to instal battery 
plants. It was felt that these were necessary not only 
on account of mechanical requirements, but also with a 
view to creating an almost absolute assurance that 
trains could be run during the busiest hours of the day 
when a large number of persons were using the railway, 
even if some serious accident happened to the central 
generating station. The general idea was to putin a bat- 
tery plant which would keep the whole railway going for 


to the load, the main objects and uses of the batteries 
being: (a) to equalise the load on the power-house and 
sub-stations; (b) to reduce the peaks of current, and to 
act as the equivalent of additional plant for such places; 
and (c) to improve the general load factor and efficiency, | 
and so enable more economical production and distri- 
bution of supply to take place. Mr. Aspinall went on 
to explain the advantages which have been derived from 


made the following statements :— 


station containing five generators, four 1,500 kilowatt 


one hour. These batteries were to be of the buffer type, | 
controlled by automatic boosters so as to respond readily | 


flow in the opposite direction, and so charge 
It is amply evident that by supplying the 
load from storage batteries the amount o 
plant which has to be provided in the station 
exceed that corresponding to the average load, 
not provide for the highest output value—as in 
when batteries are not used. 
| the first cost of the power station, and further 
load is steadied to an average figure 
run one or more generating units at their most ec. 


This naturally kee 
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these batteries and boosters, and in this connection he 


‘The railway was originally equipped with a power 


cal load, and this naturally has the effect of 1 
the running costs. 

In view of the sphere of usefulness which thes 
| reversible boosters have, we now propose to describe in 
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machines and one of 750 kilowatts capacity, four sub- 
stations, three equipped with four 600 kilowatt rotaries, 
and one with three 600 kilowatts rotaries. The number 
of trains in traffic was twelve, each being equipped with 
motors rated at 1,200 horse-power, and taking a maxi- 
mum power during acceleration of 1,000 to 1,200 kilo- 
watts. 


average load was only 3,500 kilowatts. The fluctua- 
tions of load were so great that at times the engines 
would entirely cease to take steam, a vacuum being 
actually produced in the high-pressure cylinders. With- 


the cooled high-pressure cylinders. This not only led 
in the engines, and it became obvious that the repair 
bill would be heavy. 
introduce the battery sub-stations, the traffic had con- 
siderably increased, and the lighting at certain points 
was not all that could be desired. Also power was re- 


train was becoming too great. It was therefore decided 


After referring to the exact positions of these sub- 
stations, Mr. Aspinall said that the batteries, which 
were erected in September, 1905, have amply fulfilled 
their purpose, and the company’s expectations have 


To meet these heavy peaks it was necessary to | 
run 5,250 kilowatts of power-house plant, though the | 


in a few seconds the load would rise to 4,000 or 5,000 | 
kilowatts, and superheated steam would be admitted to | 


to uneconomical working, but produced severe stresses | 


About the time it was decided to | 


quired at Liverpool, and the drop in potential at the | 


to place the battery sub-stations at points intermediate | 
to the rotary sub-station, as this would enable the con- | 
ditions mentioned above to be met and she a 


Fig. 17—CROMPTON BOOSTER 


detail the -various kinds of these machines which are 
upon the market, and to draw attention to some typical 
examples of their use. The Chelmsford automatie re. 
versible booster, which was first made by Crompton and 
Co., of Chelmsford, about fifteen years ago, has passed 
| through several alterations in design, and as it stands 
to-day the makers state that it has been brought to a 
high state of perfection. The machine is claimed to 
lend itself to a wide range of adjustment, so that the 
battery can work satisfactorily in parallel with any 
number of generators, the amount of charge put in or 
discharge taken from the battery can be effectively con- 
trolled, and the natural variations in the voltage of the 
cells is automatically provided for. These machines, 
| like most others used for the same purpose, are gener- 
ally motor driven, but not necessarily so. They ean 
be driven by steam, gas, or oil engines, whichever ma) 
be in use for driving the main generators, and in certain 
instances some economy may be secured in this way. 
The principle will be understood by referring to the 
diagram, Fig. 15. The magnet poles of the booster ar 
provided with two exciting windings, a winding A of 
heavy section and few turns taking the whole or a part 
of the total current, which leaves the station busbars, 
and a winding B, which is a fine wire winding, and 
having its ends connected across the storage battery. 
These two windings oppose each other. The coil A 
or series winding is provided with a diverting switch in 
parallel with it, and the current flowing in the coil B 
or battery winding can also be adjusted by means of a 








GENERATOR 





+ 


|uujajajayalaja}a jaya 























Jad 





as 
. SHUNT 
THe Encinee 


Fig. 18—CONNECTIONS 


been fully met. ‘‘The momentary peaks in the load 
were reduced from a maximum of 7,000 kilowatts to 
4,500 kilowatts, and the hourly peak during the rush 
hours was reduced from 3,800 kilowatts to 3,100 kilo- 
watts, enabling the load to be carried during the winter 
with 4,500 kilowatts of plant, and during the summer 
with 3,750 kilowatts.’’ Mr. Aspinall also said that the 
coal consumption was reduced by 8.5 per cent. 

These statements afford ample evidence of the auto- 
matic booster’s usefulness when used in traction 
stations, for it is to be remembered that without these 
boosters, storage batteries are incapable of automatically 
assisting the generators with the load. The function of 
the automatic reversible booster is to add to the 
battery’s voltage at times when the load is great, and 
so to cause the battery to discharge, and, at times when 
the load on the engines is light, to reverse the direction 





* No. I. appeared March 10th. 








of the hoosting pressure so that current is caused to 
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regulating switch to be seen in the diagram. ‘These 
two regulating switches are set so that at the moment 
when the out-going load is equal to that which the 
generators are capable of economically developing the 
two exciting windings exactly neutralise one another, 
the booster giving no volts, and as a consequence the 
battery neither takes or gives out current. If then 
the load increases above this value, the field due to the 
coil A overpowers that due to coil B, and as a result 
the booster develops a pressure, which causes the 
battery to discharge, and things are so proportioned 
that the amount of discharge equals the additional load 
which is being called for. If the out-going load falls, 
then the excitation due to coil A becomes less than 
that due to coil B, and as a consequence the booster 
develaps an electro-motive force in the reverse direction, 
which, added to the busbar electro-motive force, com- 
pels a current to flow into the battery, the charging 
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an 
current being equal to the reduction in .the out-going 
ics to the coil B being connected across the 
battery, it assists coil A in producing the above-men- 

‘ned effects. Thus, in the first-named instance, when 
» discharge is called for, the battery volts are naturally 
-: cee and the excitation of coil B falls, and coil A 
- coaol better able to overpower it and induce 
discharge. Conversely, in the second instance, when 
em is a tendency for the battery to charge, its volts 
rise and assist coil B to overpower coil A, and so induce 
a charging current. This method of connecting coil B 
also makes provision for the rise and fall in the voltage 
of the battery, which may have been brought about by 
a long continued charge or discharge. For example, 
after a long discharge the battery volts are lower, the 
ation from coil B is less, the effort of coil A is 
greater, and the battery discharge is thereby main- 
tained. Also after charging the battery volts tise, the 
excitation of coil B increases, and the charging volts 
are so kept up. In order to overcome commutation 
difficulties and to provide for quick reversal or change 
in voltage of the booster, the field magnets are provided 
with auxiliary poles. These naturally fix the commu- 
tation point, and so obviate the necessity for brush- 
shifting. Being wound with coils in series with the 
battery, they not only neutralise reactions of the field 
which would be produced immediately a current begins 
to flow into or out of the battery, but in addition they 
are usually made sufficiently powerful to induce magnet- 
ism in the general field system in the right direction 
for making the voltage build up to the required value. 
They thus greatly increase the rapidity of any change 
which is to take place in the direction or value of the 
booster voltage, and so eliminate any sluggishness which 
might otherwise be met with in a machine of this type. 

{n certain cases and particularly, when the peak load 
is small in comparison to the average load, a third field 
winding connected across the brushes of the booster is 
used. The effect of this is the same as that of the 
interpoles, in that it increases the speed with which a 
change in the booster voltage is brought about. The 
diagram, Fig. 16, shows the connection for boosters of 
this description arranged for three-wire lighting systems. 
A good example of an automatic reversible booster of 
this description is shown in the illustration, Fig. 17. 
This was made at the Chelmsford works of Crompton and 
Co. for the Tudor Storage Battery Export Syndicate, 
and supplied by them in connection with a Tudor stor- 
age battery for the electrical generating station of the 
Kolar Mines, near Madras. The power supplied from 
the generating plant is principally used for mine haul- 
age, and the load variations are naturally great. The 
storage battery takes up the energy generated by the 
dynamos when the load in the mine is small, and gives 
it out again at times when the demand increases. Since 
the changes in load take place very rapidly, the booster 
has been designed so as to compel the battery to follow 
these changes in load, and so to relieve the dynamos of 
the severe shocks to which they will otherwise be sub- 
jected, and enable them to run with a steady output, 
and consequently under economical conditions. At 
present the generating station has a capacity of about 
400 kilowatts, but eventually it may be increased to 800 
kilowatts. The storage battery is capable of giving out 
1,000 kilowatts for one hour and 1,500 kilowatts for 
periods of two or three minutes, and of taking in corres- 
ponding amounts of energy when charging. To meet 
these conditions the booster has been wound to give a 
current of 800 amperes at 160 volts when assisting the 
generating plant in charging the battery, and 2,000 to 
3,000 amperes at a pressure of 75 to 100 volts when 
assisting the battery to discharge. The fields of the 
booster are wound in accordance with the Crompton- 
MacIntosh patent previously described. In addition 
to the coils A and B shown in the diagram, there 
is a third coil, which, as already explained, compensates 
for any variation which may occur in the battery’s 
voltage caused by its state of charge or discharge, and 
incidentally assists the booster in building up its field, 
and so effects quick reversal or change of voltage. The 
machine ‘is provided with laminated field magnets to 
allow of rapid voltage variations, auxiliary poles to give 
good commutation, and a large commutator strength- 
ened by a’steel ring shrunk on in the centre. 

It can be appreciated that the problem of designing 
a booster which will readily deal with the conditions 
met with has not been easy. The loads come on and 
go off quickly, overloads are common, and the varia- 
tions of the battery volts great. Let us now consider 
the variations of the battery volts. The pressure of a 
cell will vary from 1.7 volts to 2.7 volts, according to 
the period over which it has been charged or discharged. 
With 250 cells this means a variation of from 425 volts 
to 675 volts, or a total variation of 250 volts. A hun- 
dred volts’ variation is quite a common amount for such 
4 battery to show in quite a short time. This variation 
must be properly and automatically compensated for if 
the best results are to be obtained. 

In concluding the present article reference may be 
made to an interesting automatic reversible booster 
which is manufactured by the British Thomson Houston 
Co., of Rugby. With the aid of the diagram, Fig. 18, 
Its action will easily be understood. The machine is 
made up of a motor, a booster, and exciter. Each of 
these has one field winding. A coil A is connected 
across a shunt between the generator and the booster. 
The pull on the core of this coil will obviously increase 
or decrease with the load, the pull being opposed by a 
spring B, which is so adjusted to balance the pull 
excited by the coil when the correct current is passing 
th the line. Should this current decrease or increase, 
the contacts C will close or open. When they are open 
a — will flow through the left-hand arm of the 
relay. The magnetisation due to this will overcome the 


excit 


contacts C be closed, current will flow through the coils 
on both arms of the relay, and since these coils are 
differentially wound the core of the relay becomes de- 
magnetised, and the contacts G are closed. Now, it is 
not difficult to see that the direction of the current 
round the field winding of the exciter will be determined 
by which of the two contacts, F and G, is closed, and 
the strength of the field will be determined by the time 
the contacts are allowed to remain closed. When the 
contacts F are operative they short-circuit the resistance 
8, and so allow current to flow from the centre of the 
battery through the exciter field from X to Y and resist- 
ances 4 to the negative end of the cells. If the contacts 
G are closed they short-circuit the resistance 2, and 
current flows from the positive line wire through the 
exciter field in the direction Y X, or in the reverse 
direction to that when contacts F are closed, and back 
to the centre of the battery. The resistances 1 and 4 
are usually made variable, so that the limits of charge 
and discharge can be varied at will. 

Suppose that the load on the circuit is the same as 
that which it is required to take from the generator. 
Under these conditions the contacts of the regulator will 
beat at such a high rate as to give sufficient field to the 
booster to generate a voltage equal to the difference 
between the battery and line voltage, but should the 
load inerease so that it is greater than that which it is 
desired to take from the generator, then the current in 
the coil A will slightly increase, the contacts C will 
open, and contacts F close. Thus the magnetisation of 
the booster’s field will be increased in a direction which 
will cause it to draw current from the battery of suffi- 
cient value to make up the difference between the load 
and the current it is desired to take from the generator. 
Should the load fall below the desired output of the 
generator, then the current in coil A slightly decreases, 
and the contacts C and G close, and the fields of the 
exciter and booster will be altered so that the difference 
in current required to be taken from the generator and 
load will be used to charge the battery, and in this way 
a constant current is taken from the generator irrespec- 
tive of the load on the mains. 








LLOYD'S REGISTER OF SHIPPING IN SCOTLAND. 


THE Scottish staff of Lloyd’s Register of Shipping held 
its eleventh annual dinner in St. Enoch Hotel, Glasgow, 
on March 11th, under the chairmanship of Mr. Thomas J. 
Dodd, principal ship surveyor at Glasgow. Amongst those 
present were Mr. F. C. Gardiner, chairman of the Glasgow 
Committee; Mr. Thomas Bell and Mr. W. J. Luke, of John 
Brown and Co., Limited, Clydebank; Mr. James Gilchrist, 
of Barclay, Curle and Co., Whiteinch; Mr. John H. Heck, 
principal engineer surveyor at Glasgow, &c. Mr. Thomas 
Bell, in proposing ‘‘ Lloyd’s Register,’’’ said it was due to 
Lloyd’s that the insurance of great mercantile shipping 
enterprises had ceased to be purely speculative, and had been 
placed on a sound business-like basis. The generalcommittee 
had always adjusted its policy on broad-minded lines, and 
had thus been able to meet the changing demands of the 
world’s trade. Lloyd’s had long ago realised the value of the 
principle of devolution, and formed branch committees in 
Liverpool and Glasgow. They were now taking the further 
forward step of altering their constitution by admitting to 
direct representation the committee of shipbuilders and engi- 
neers. This was a compliment which he was sure shipbuilders 
and engineers thoroughly appreciated. ‘The governing body 
of Lloyd’s Register was animated by a wise and enlightened 
spirit of progress, and so was their surveying staff. Every 
new principle in the construction of ships or engines was dis- 
cussed and investigated in the most fair-minded and scientific 
manner. 

Mr. F. C. Gardiner, chairman of the Glasgow Committee, 

said it was uot many years simce the Committee made great 
alterations in their rules, but since that time no less than 
two and a-half million tons of shipping had been classed with 
the society. They had already classed sixty vessels built on 
the new Isherwood system of construction, and they had at 
present before them other matters of high moment. At the 
end of their last quarter 874 per cent. of tonnage being built 
on the Clyde was intended for classification under their rules. 
They had classed the two latest Cunarders, the Franconia and 
the Laconia, and they had had entrusted to their supervision 
the building of the still greater vessel, the Aquitania, the 
order for which had been placed at Clydebank. 
In the course of proposing ‘‘ Shipbuilding and Engineer- 
ing,’’ Mr. John H. Heck, principal engineer surveyor at 
Glasgow, also referred to the new Cunarder, and gave a 
striking illustration of the immense power with which such 
huge liners are equip He said that, calculating the 
strength of twelve men as being equal to one horse-power, 
and remembering that the machinery of the Lusitania 
developed 70,000 horse-power, he found that it would 
require 840,000 men to produce that amount of energy. But 
men could only work eight hours at a time, so that it would 
require three times that number ; thus it would take all the 
men in Scotland to supply the energy produced all the day 
round by the machinery of the Lusitania. 











BEDALE NEw WATERWORKS.—New waterworks for Bedale and 
the village of Aiskew were formally opened, on the 2nd March, by 
Lady Beresford-Peirse, wife of the chairman of the Bedale Rural 
Council. The new works are situated 200ft. above the sea level, 
at Aiskew. The works have been designed and carried out under the 
superintendence of Messrs. Fairbank and Son, M. Inst. C.E., of York 
and London, the contractor being Mr. John Lant, of Newcastle- 
on-Tyne. The scheme was first reported upon by the engineers 
fourteen years ago, when they recommended the present scheme, 
viz., to utilise the Keeper’s Wood Springs by pumping. After the 
consideration of various other schemes, the original proposal was 
finally adopted in 1908, viz., collecting the main spring and 
picking up all subsidiary springs en route. This was a somewhat 
difficult matter, but was eventually accomplished by means of a 
circular wooden caisson, which was subsequently lined with brick- 
work, the subsidiary springs being provided with chambers and 
stop and reflux valves, The collected water is conducted in cast 
iron pipes to two powerful hydraulic pattern rams, and forced up 
to the reservoir, which is capable of holding 50,000 gallons. The 
rams deliver about 43 per cent. more water than will be actually 





spring E, and close the contacts F. But should the 





required for the present population. 


MAKING A CHASER FOR INTERNAL THREAD 
GAUGES. 
By G. DOORAKKERS. 


THE tool mentioned here is made practically on the same 
lines as an ordinary circular form tool. This form tool has 
its cutting edge under the centre. The section of the thread 
on the cutting edge must be exact, so it is obvious that the 
thread cut on the form tool has a different depth—is not so 
deep. 

To obtain this form tool we use one of the standard 
external screw-cutting tools. These tools have a cutting 

- angle of 75 deg., and if set properly should 
cut the actual shape of the thread. The 
clearance angle when cutting with this 
tool is 15 deg.—Fig. 1. By altering this 
clearance angle we obtain a shallower or 
deeper thread. We wanta shallower depth 
of thread, and, therefore, have to decrease 
the clearance angle. In order to be able to 
15° cut or chase well, the minimum clearance 

angle should be 5 deg., and not less. In 

the example we shall use the minimum 

clearance angle for both single-pointed 

tool and chaser. The cutting edge of the 
form tool must be used in the centre of the internal thread, 
and the tool must be milled away so much as to allow ample 
clearance for entering the internal diameter. 

An internal chaser made according to the above rules will - 
have a clearance angle, and the thread, being made with the 
external tools, must be absolutely identical. In order to avoid 
long formulas, the calculation is explained in the following 
example :— 

Make internal chaser for 24in. gas 11 R outside diameter 
thread 3.000, diameter at bottom 2.883, depth of thread 
.0585. 

The external tool has to be ground along a line parallel to 
AC, so as to give a cutting angle of 85deg. , When cutting, 
AC or A'C! (which is parallel to AC) should be where A B 
was before. 

Take now triangle A B C—Fig. 2. 


Fig. 1 


4 A 
==Z 





ae 


Fig. 2 


AB = .0585 Angle B = 75 deg. Angle C = 95 deg. 
Sin. 95 deg. : .0585 = Sin. 75 deg. : AC 
Sin. 75 deg. x .0585 


AC = ¢ 
Sin. 85 deg. 
Sin. 85 deg. = Sin. 95 deg. 
ACs .96593 x .0585 _ 0567 


99619 
The depth of the thread on the form tool is. therefore, also 
.0567. 
We must calculate now how far under the centre the form- 








1.500 
D 6 : A 
ksi ee a 
\ b=, : 
; betas © 
c 
S85 
' 
Fig. 3 


ing tool has to cut in order to give a true section of the 
thread. 

From triangle A BC—Fig. 3—we knowall threesides. We 
can find, then, all the angles, but we only want Angle ACB 
= Angle DAC. 

Sin. 4 AngleC = AJ's — al(s — 1.4424 x .0009 
ab 1.5 x .0585 
= ,12169 
S=s(a+b+c) 
4 Angle C = 6 deg. 59’ 10” 
Angle C = 15 deg. 58‘ 20° 





Fig. 4 


In triangle AC E : Angle E = 90 deg., Angle A = 13 deg. 
58‘ 20%, and C = 1.500 : 
Sin. 90 deg. : 1.5 = Sin. 13 deg. 58‘ 20°: CE 





CE =1.5 x .24145 = .36218 
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THE FRENCH BATTLESHIP VOLTAIRE 














FRENCH BATTLESHIPS. 





THE ciass of French battleships with which this article 
deals was designed in 1904 at a time when the wisdom of 
the all-big-gun policy was in more doubt even than at 
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which is large enough to admit only one man, has been 
omitted, but this entrance has been placed aft instead of 
forward. Within, the conning tower is divided into two 
parts. One gives an excellent view on both sides and 
forwards. In it there are a compass, electrical steering 
gear and rudderindicator, and 
a service of loud speaking 
telephones to all parts of 
the vessel. In the other 
chamber there are two look- 
out places, giving views on 
the sides and over the stem. 
300 On the top there are two 
smaller rooms, to which ac- 
cess is gained from below; 
each will accommodate two 
men. They have no roofs, 
== but are of such a height that 
only the inmates’ heads are 
exposed. From here an ex- 
cellent view all round, only 
obscured somewhat to the 
rear, is obtainable. There is 
no conning tower at the 
stern, an omission which is 
criticised in some quarters. 
These six vessels—Vol- 
taire, Vergniaud, Mirabeau, 
Danton, Diderot, and Con. 
dorcet—displace about 18,350 



















Ubi. 








In France at the time division of opinion was tons each; they are 475ft. Yin. long between perpen- 


very keen, but ultimately a mixed armament was decided | diculars, 84ft. 8in. wide, apd draw 27ft. Sin. at the 


upon, and the vessels now carry four 12in. and twelve | stern. They have no metallic keels, but one of teak the 


9.5in. guns, all in pairs, besides sixteen 3in. and other 
minor pieces. This is not the place to revive the discus- 
sion, but we may recall that at the time the Voltaire and 
her sisters were designed the accuracy of fire from big 
guns was not so great as it is now, and it was felt by 
many authorities that it was wiser to get in many lesser 
hits than an occasional big one. The argument took the 
line that the smaller pieces should be used until the 
enemy was disorganised and his nerve destroyed, when 
there would be no difficulty in completing his destruction 
with the heaviest guns. 

The value of 12-pounders is, of course, as much open to 
question on these French battleships as it was on our 
own early Dreadnoughts, which synchronise in time with 


them. Nothing less than 4in. is now deemed likély to be | 


an effective arm against modern ocean-going destroyers. 

The Voltaire and her sisters have suffered the usual 
vicissitudes of French warships. Designed, as we have 
said, in 1904, they have undergone in the years that have 
elapsed many changes, and though they are now approach- 
ing completion, it is not impossible that further alterations 
maybe made. They were originally to have had recipro- 
cating engines, but with the rapid development of the 
turbine that means of propulsion was dropped and the 
latter adopted; they were to have had rams, but fashion 
changed before they were laid down—1907-8—and they 
were given liner stems ; it was intended that they should 
have double bottoms as a protection against torpedoes, 
and the Voltaire, at least, is so built, but experiments on 
models having proved the theory of the double bottom 
imperfect, the Condorcet has not that form of protection. 
This relinquishment ofa design which other nations are now 
adopting was brought about largely by the argument that 
it was better to expend the available weight in heavier 
side armour. The greatest danger a ship has to fear is 
capsizing ; if she can but keep a level keel there is still some 
hope for her, and it was therefore felt that it was wiser to 
protect the sides than the bottom. 

Amongst improvements which these vessels show over 
earlier designs one of the most notable is the conning 


Section at Centre 




















side is a bilge keel extending nearly two-thirds of 
the length. The stem is of forged steel and the stern 
frame of cast steel. On each side there are nine keel. 
sons, and there are 145 frames at about 82{t. from each 
other. The hull is divided into nineteen main watgy. 
tight compartments. Sections of the Voltaire, which 
differs from the others in possessing the anti-torpedo 
chambers, are given below. The plates of the lower 
protective deck are 1}Jin. on the flat and from 23 to 3)in 
thick on the slope. The splinter deck, which extends 
from end to end at the height of the upper edge of the 
side armour, is ljin. thick. The belt is complete. oy. 
wards it stands 17ft. Sin. above the load water line, ang 
amidships and astern 7ft. llin. Forwards it extends 
5ft. lin. below water, amidships 5ft. 3in., and astern 
2ft. Sin. This armour, including the ship's plating, hag 
the following thicknesses :— 


Upper edge. Lower ed 
First strake— - ; as 
Between the 12in. turrets ... ... 982 o.oo. 0. 4 
on | a , ae er Sh 
eee eee», 3,4 
Second strake— ie 
Across and between the 12in. 

Ms cs) uns eae™ Sys. bk. Oem "i 
Towards the stem ... ibs A 
Towards the stern on i¢ obh 
Attheends . Rate ahaa rae 5 Gh 

Third strake— 
From stern to forward 12in. turret... a 


The armour lies on a teak backing about 3in. thick, the 
plating behind being }}in. Astern an armoured bulk. 
head connects the side armour. The space between the 
armoured decks is divided by longitudinal and transverge 
walls. On the outside is a cofferdam extending from 
stem to stern, then a passage, then four storerooms, and 
finally a centre passage—see cros3 sections below. Al] 
important parts rising through these two decks are pro. 
tected by special cofferdams. 

The anti-torpedo chamber of the Voltaire is about 
16ft. 5in. high by 8ft.2in.wide amidships ; it extends from 
the stem to stern and is made of plates about lin. thick, 
At the centre an inner cofferdam extends from the ship's 
bottom to the slope of the protective deck. Forward and 
aft of this the coal bunkers provide similar protection. 
This method of protection was first introduced in the 
Zarewitch, built by the Forges et Chantiers de la Mediter. 
ranée in 1899, and it is said that the ship’s survival of the 
Russo-Japanese War was due to it. 

The armament of the Voltaire is composed of four 
12in. 50-calibre guns in two axial turrets fore and aft, 
and twelve 9.5in. guns in six turrets on the spar deck. 
There are 16 12-pounders, 10 3-pounders, and two Isin. 
tubes, submerged. The 12in. guns are protected by 
shields 12in. thick with covers l}in. thick. The barbettes 
are 3}}in. between the two armoured decks, 7jin. from 
there to the gun deck, and llin. thick where exposed. 
The 9.9in. guns have shields 8}}in. thick, with tops L}in. 
thick. Their bases, or stems, are 1,3;in. thick between the 
protective decks, 2,°,in. between the upper protective deck 
and the gun deck. The outer tube is ljin. thick between 
the protective decks, and the fixed portion above is 7,',in. 
thick. 

The plan taken from “Jane” shows the arrangement 
and bearing of all pieces. The boilers of these six ships are 
of the Niclausse and Delaunay-Belleville types, the 
Diderot, Condorcet, and Vergniaud having the former, 
and the Voltaire, Danton, and Mirabeau the latter. The 
boilers are divided into two groups, one forward and the 
other aft of the main engine-rooms. 

The Voltaire is the first French battleship to be fitted 
with Parsons turbines. There are six ahead and four 
astern turbines situated in three water-tight and inde- 
pendent compartments. In the centre compartment are 
cruising and low-pressure forward and astern 


Section through Boiler Room. 
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CROSS SECTIONS OF THE VOLTAIRE 


tower. It is now a very elaborate structure, about twice extending the full length, and at 27ft. 3in. from it 
the size of thatof the Patrie. Its walls are ofarmour 12in. | on each side docking keels about 104ft. long. These 


thick, and it is oval in plan. The shield at the entrance, | keels are covered with zinc. 


Further up on each 





. 


turbines driving the two centre shafts. In each of th 
other compartments are the forward high-pressure and 
astern turbine. The condensers are placed aft in another 
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The starboard and port propellers are entirely inde- 
ti mpartment. .The central shafts are each .P 
water tiem the wing shafts 18ft. 5in. from the centre ——- at “the folk speeds. a 
7ft. = propellers are of bronze, OM Stn: dMemenhen e boilers have the following proportions : 
ern Tin. pitch, designed to make 800 revolutions for Type. Niclausse. Belleville. 
fil speed. The turbines are used in the following initia eins 
combinations :— Pressure... ... ... 2061b.... 1. ... ... 296 1b. 
(1) For less than 10 knots steam enters low-pressure | Grate area ... ... ... 1556sq. ft. ... ... 1574 sq. ft. 
main turbine and passes direct to condenser. Heating surface... ... 47,148,8q. ft. ... ... 51,540 sq. ft. 























THE FRENCH BATTLESHIP CONDORCET 





(2) Between 10 and 14 knots steam enters high-pressure | Number — se fl Sane ae 


cruising turbine, port central shaft, then flows to mean | Length of tube, forward 
pressure cruiser turbine, starboard central shaft, thence| oilers ... ... ... 7ft.8in. ... ... ... 7ft. 3in, 
to the high-pressure main turbines, wing shafts, from | Length of tube, aft | 


there to the low-pressure main turbines, central shafts, ae ai as age a ... 6ft. Zin. | 
iameter of tubes... 2;in. and 3yy... ... - | 
and thence to the condensers. ‘ Funnel diameter,1 ... 7ft. 7in. ... ... ... 7ft. Zin. 
(3) Between 14 and 18 knots. Steam enters the mean x . Tene "446. Sin. | 
pressure cruising turbine, expands into the two main ma 3... 6ft, 3in. x 4ft. din... 6ft. 8in. x 4ft. din. 
high-pressure turbines, passes to the low-pressure main 9 4... Sft, Sin. x ft... ... = _ x 4ft. 
turbines, and thence to the condensers. The high- Height of f ane 6ft.llin. ... ...... 6ft. Iin. 
isi bine is run in vacuo, a special auto- | "8t of funne’ above 
preeure crumng trons is ere grate bars, forward... 83ft. .. ... ... ... 88ft. 
matic valve closing admission to it, for this combination. |} Height of funnel above 
(4) Above 18 knots. Steam enters main high-pressure grate bars, aft... ... 76ft.5in. ... ... ... 76ft. 5in. 
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TURBINE ARRANGEMENT OF THE VOLTAIRE 


turbines, wing shafts, passes to the low-pressure turbines | The total bunker capacity is 2100 tons, but on trial 

on the central shafts, and so to the condensers, all other only 925 tons are pone. The radii of action for the two 

Wheels running in vacuo. If necessary, steam at full | quantities are 8180 and 8600 miles at 10 knots, and 2000 

boiler pressure can be admitted to low-pressure turbines | and 870 miles at 19 knots. 

for a short time. | Trials of the Condorcet.—The speed trials of the 
(5) Astern, Steam enters the high-pressure astern | Condorcet, the first vessel to make them, were ‘éarried 

turbines, expands into low-pressure astern turbines, and | out in the middle of January last, the ship, in the absence 





Passes to condensers. | of her guns, which were not ready for her, being loaded 





with pig iron. This vessel was built by the Chantiers et 
Ateliers de la Loire, St. Nazaire, engined by the Société 
des Chantiers de St. Nazaire-Penhouet—Atlantic Yard— 
and boilered by J. and A. Niclausse. 

Preliminary runs were made on December 3rd, 1910, 
when she made 19.22 knots on a ten hours’ run, burning 
287 lb. of coal per square metre of grate—about 27 lb. per 
square foot; and on January 10th, when she reached 19} 
knots for two hours and burnt 352 lb.—33 lb. per square 
foot—per"square metre instead of 397 lb., as the contract 











PROPELLERS OF THE CONDORCET 


allowed. The ten hours’ full speed official trials were held 
on January 13th, with the following results :— 


Actual. Contract. 
Boiler pressure ... ... ... 221]b. sac aac 
Pressure at H.P. turbine ... 213]b. ee 
i rn agri yee 
Revolutions ... . ee etc a 
Mesneperd ... ... «1 ««; 9 aoe! aoe 2 
Consumption .. *.. 2606lb. .... ... BMigth 


January 16th—3 hours’ full power trial at 
increased consumption— 


Boiler pressure... ... ... 235 -- 
Pressure at H.P. turbine ... 22 _ 
WAOMRIEIE ass. cone os ce aes, LE _ 
Revolutions ... ... ... ... 294.6 _— 
Mean speed ... ... ... :.. 19.8 — 
Consumption—# boiler power 44.9 _ 

33-34 a 


’ u ” ’ a Sh rane 
J anuary 20th—24 hours’ trial natural draught— 
Boiler pressure... 210 eee 


Pressure at H.P. turbine ... 200 _ 
WOOO i. cn” 55S, xc sux, “RGD a 
Revolutions ... ... ... ... 263 — 
Mean speed sucess) | 17.5 
Consumption... ... ... .... 17 Ib. — 








ROLLING MILL AND BLOWING ENGINES. 


A PAPER on the above subject was read before the Man- 
chester Association of Engineers, on the 11th inst., by Mr. 
Henry Pilling, M.I.Mech.E. The author remarked that 
one of the most striking features of English practice in rolling 
mill work had been the long continued use of engines ex- 
cessively uneconomical in steam consumption, owing to the 
use of plain throttle valve control gear coupled with late- 
period cut-off valve gear, even to-day the great majority of 
rolling mill engines in this country worked with low 
boiler pressures and carried steam full stroke, while com- 
pound working was comparatively rare. Now, in quick succes- 
sion, the simple expansion cylinder had given place to the 
compound, the plain throttle valve on the high-pressure 
cylinder to a compound control on the low-pressure and the 
high-pressure cylinders, and gears had been so modified as to 
permit primary control of the engine by the cut-off gear 
instead of by the throttle valve. With regard to double 
lever-control systems, Mr. Pilling said that although theore- 
tically it was possible to get a perfect control with a gear of 
this type, yet in practice, and particularly with short passes, 
it was much easier for the engine-driver to secure the desired 
mechanical, although not the economical, results enumerated 
above by maintaining throughout a fairly late cut-off and 
controlling the action of the engine wholly or principally by 
throttling the steam, the link motion being only used for 
reversing purposes. Owing to the absence of expansive 
working this method of control was very uneconomical. 

The author advocated single lever control gears for this 
class of engine as being more satisfactory for operation and 
high steam economy, while at the same time relieving the 
engine-driver of considerable physical and mental laboar. 
He said that many of the early single lever control gears 
were wrongly designed. After referring to the Ehrhardt and 
Sehmer single-lever gear, which was described in a paper read 
by Messrs. Sehmer and Drawe before the Iron and Steel 
Institute last year, and the Mébus gear, the author went on to 
describe the Galloway single-lever mechanism, one form of 
which is illustrated diagrammatically in the engraving. 
This, he explained, was devised so as to give purely auto- 
matic throttle valve control. In this case it would be seen 
that the throttle valve A and link motion B were connected, 
but the throttle valve was primarily actuated through a 
double toggle motion C. By this means it was possible 
for the driver to exert a great force on the valve 
in case it showed a tendency to stick. The toggle motion 
also permitted one part of the gear to open or close the valve, 
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although another part of the gear might by itself exert a 
different control. Thus the throttle valve and link motion, 
though subordinate to a common controlling lever, did not 
move in unison. Commencing with the gear in mid position, 
the throttle valve was closed and the toggle links straightened 
out. The reversing lever D in the accompanying engraving 
was then moved over to the normal full-gear position, and it 
would be noted that the throttle valve remained closed until 
full gear was approached. It then opened slightly and the 
engine commenced to turn slowly and uniformly with late 
cut-off and highly throttledsteam. The rolls then gripped the 
billet or ingot, and the engine-driver immediately pushed over 
his lever still further against a spring. This further move- 
ment of the controlling handle to D* caused the bottom toggle 
to be pulled on one side, and the throttle valve thereby opened 
sufficiently wide to admit full steam to the cylinders, which, 
in conjunction with the late cut-off, caused the engine to 
jump to sped immediately. This toggle movement was 
caused by the engagement of adjustable parts on rods 
either (1) directly driven from the control lever, or (2) 
driven by the power-reversing mechanism, with the driving 





mechanism of the toggle (not shown). Driven from the 


necessitate the use of a later cut-off, and might therefore 
increase the steam consumption to such an extent as to 
cause a net decrease in economy instead of increasing it. In 
the case of existing simple non-condensing engines the 
addition of an exhaust turbine, provided ample precautions 
were taken not to increase the back pressure, gave increased 
economy. It did not, however, increase the output of the 
mill, and in these days when maximum output was being 
continually sought, it would in many instances pay better 
to replace the existing engines by more powerful and more 
economical engines using superheated steam and running 
compound condensing. He considered that the most advan- 
tageous plant included independent high-class condensing 
engines at the principal mills and independent gas-driven 
generating sets for the electric driving of all secondary 
machinery. ¢ 

In the section of the paper devoted to blowing engines, 
the author had something to say with regard to the compara- 
tive merits of the modcrn reciprocating steam type blowers, 
and those of the steam turbine type, and maintained that 
the reciprocating engine blower was the more economical on 


account of the low efficiency of the rotary blowing engine. 
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GALLOWAY SINGLE-LEVER CONTROLLING_GEAR FOR ROLLING MILL ENGINES 


crank shaft EK was an oil pump F supplying an excess of oil 
to a cylinder containing a plunger G. A small relief passage 
H below the lowest portion of the plunger permitted the oil 
to escape when the engine was working at slow speed with 
empty rolls. As soon as the rolls gripped the material and 
the engine speeded up the quantity of oil pumped was too 
great to pass through the relief passage. The plunger G was 
consequently forced up, and this acting through the various 
rods and levers J on to the upper toggle pulled the throttle 
valve wide open, in which position it remained until closed. 
The engine was, he continued, now in the main rolling 
period, and the throttle being wide open, the control lever | 
only affected the link motion, so that only expansive working 
was possible. When the material was about to leave the | 
rolls the lever was brought to mid position. This brought | 
the links to mid gear, and at the same time, by means of 
cams or levers on the reversing shaft, or connections to the | 
reversing motor, a by-pass was opened under the oil plunger, | 
causing its quick descent, and simultaneously the throttle | 
valve was forcibly closed by the lever below the toggie links. 
These latter were straightened out by the compulsory closing 
of the valve. The whole gear was then in a neutral or | 
closed position, and ready for a fresh start backward or for- | 
ward. The author claimed that this gear fulfilled the | 
essential requirements—single-Jever control, slow turning at 
light load with late cut-off, prompt application of full 
torque whenever required, expansive working at maximum 
steam pressure when rolling, and sudden stopping or revers- 
ing when required. 

The remainder of this section of the paper was chiefly 
taken up with the descriptions and illustrations of rolling 
mill engines of various types, including a continuous- 
running engine, with one crank and two cylinders; a 
continuous-running geared engine, with two cranks and two 
cylinders ; a reversing engine, with three cranks and three 
cylinders ; and a reversing engine, with two cranks and four 
cylinders. 

With regard to steam consumption, the following figures 
were given by the author as representing average results for 
continuous-running modern engines :— 


Boiler Steam per I.H.P. 
pressure. hour in Ib. 
100... Non-condensing simple Se. ie ay yee ae 
120 .. Condensingcompound .. .. .. .. .. 16 
160 .. Condensing compound, with superheat .. 11 


The author referred briefly to exhaust turbines for utilising 
the exhaust steam from rolling mill engines for generating 
electrical energy, and laid stress on the fact that unless the | 
engines are very lightly loaded, which is seldom the case, it | 
is important that the back pressure on the engine should not 
be increased. He stated that in the case of condensirg 
@ngines the increase in back pressure, which resulted from | 
the addition of an exhaust steam turbine, would usually | 
necessitate replacing the existing cylinders by others of | 
larger diameter in order to secure the same effective turning | 
moment as with the original cylinders. Ifthe original cylin- | 
ders were retained an increase in back pressure would - 





The author presented the two following tables I. and II. 
bearing on the subject. 











TABLE I. 
| Light 
Type of Plant. a load. 
a B. 
| 
l. Reciprocating gas blowers. 
B.Th.U. per.B.H.P. hour .. .. : 11,(00 | 13,200 


Mechanical and thermal efficiency of air ‘cylinder, in. 
cluding allowance for loss in delivery valves, per cent. 91 90 
Gross B.Th.U. perair H.P. hour .. .. .. .. .. «.| 12,100 14,700 


2. Motor-driven blowers and gas engines. 








TaBLeE Il.—Summary of Gas and Heat Consumptions per Air H.P. 
our. 
Assumed : Blast furnace gas 100 B.Th.U. per cubic foot. 














Con- Normal | Light 
sumption Type of blowing plant. load. | load. 
of A. B. 

(| Gas reciprocating 12,100 | 14,700 

| Gas—electric .. .. .. ‘ie 19,600 | 22,000 

B.Th.U. | | Steam reciprocating condensing . . 26,300 | 27,600 

in gas Steam turbine condensing .. .. .. 33,300 | 42,100 

| Steam reciprocating non-condensing 35,500 | 37,300 

Steam turbine non-condensing - 51,600 | 65,300 

Cubie {| © veciprocating .. .. .. .. .. ..| 121 147 
tet Gas—electric See ee ee ee 196 | 220 
of blast - Steam reciprocating condensing .. .. ..| 263 276 
furn ace Steam turbine condensing .. .. .. .. 333 | = 421 
a Steam reciprocating non-condensing.. .. 355 | 373 
gas. |! Steam turbine non-condensing .. .. .. 516 | 653 








A discussion followed the reading of the paper, and a vote 
of thanks, proposed by Mr. W. Fox, the president, to Mr. 
Pilling, was accorded. , . 








DreumMonpD Bros., LimiTep.—On the 10th inst., Drummond 
Bros., Limited, of Guildford, entertained their workpeople in the 
Large Hall, Guildford. Thecompany numbered over two hundred 
and fifty, and there were some excellent speeches and a well 
arranged musical programme. A most enjoyable evening was 
spent. 


B.Th.U. per B.H.P. hour assuming average load condi- 
tions on electricengines .. .. .. .. .. -- «~-| 11,500; 11,500 
Efficiency of electric generators and cables, per cent. .. ot 9L 
Efficiency of electric motor, per cent. .. ae 92 90 
| Overall efficiency of blowing cylinder .. 70 64 
Gross B.Th.U. per air H.P. hour .. 19,600 | 22,000 | 
3. Steam reciprocating engines. : 
Pounds steam per B.H.P. hour a ae 135 14 
Efficiency, including mechanical and fluid friction losses 
of blowing cylinder, per cent. et eee 92 91 
Poun‘s of steam per air H.P. hour 14°7 15°4 
Gross B.Th.U. per air H.P. hour .. 26,300 | 27,600 
4. Steam turbo engines. | 
Pounds steam per B.H.P. hour (good vacuum). . | we 15 
Efficiency of air cylinder, percent. .. .. .. | 7 64 
Pounds of steam per air H.P. hour 18°6 23°5 
Gross B.Th.U. per air H.P. hour .. | 33,300 42,100 
! 





THE STABILITY AND RESISTANCE oF 
AIRCRAFT. 


ON Wednesday evening, March 8th, Mr. Mervyn O’Gorman 
the superintendent of the Army Aeronautical Construction 
Department at Aldershot, read an interesting paper, entitleq 
‘Problems Relating to Aircraft,’’ before the Incorporated 
Institution of Automobile Engineers, London. Mr. 0’Gorman 
confined his paper almost entirely to the discussion of 
problems connected with the stability and resistance of air. 
craft, while of ‘‘aircraft’’ aeroplanes were practically the 
only type considered. The following is a summary of the 
principal features of Mr O’Gorman’s paper. 

Having made some brief reference to certain meteorological 
matters on which information is much needed at present by 








Fig. i-CLASS “S" 


practical airmen, the author began the main part of his 
paper by a plea for a more rational scheme of classification 
for aeroplanes. The conventional division of such craft into 
the two classes, biplanes and monoplanes, is certainly 
a rather loose method of describing flying machines gene 
rally, and, moreover, lends an apparent emphasis to a 
feature of their design, viz., the number of planes employed, 
which is not, perhaps, in strict accordance with the im- 
portance of that feature. Mr. O'Gorman advocates a 
scheme of classification based on two quite different 
features, the position of the propeller and the means adopted 
to secure longitudinal stability. Any scheme of classification 
based on these considerations has obviously the great advan- 
tage that it lays stress on two matters regarding which at the 
present moment the greatest diversity of opinion prevails 
among aviators and designers of flying machines generally. 
According to Mr. O’Gorman, we would have three classes. 
The first, to be called ‘‘ Class 8,’’ after M. Santos Dumont, 
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Fig. 2—CLASS “B” 
is illustrated in Fig. 1. This class has the propeller situated 
behind the main wings, while the means used to secure longi- 
tudinal stability consist of a small plane preceding, and more 
intensely loaded than, the main wings. ‘‘Class B,’’ the 
second division, is named after M. Blériot, and is illustrated 
in Fig. 2. Here we have the propeller in front of the main 
wings, while stability in the fore-and-aft direction is secured 
by the provision of a small plane or planes succeeding the 
main wings. This small plane is loaded mow lightly, if 
loaded at all, than the main planes. ‘‘Class F,”’ after M. 
Farman, has the same general arrangements for obtaining 
stability as “Class B,”’ but in this case the propeller is 
situated between the main-and the tail planes. This class is 
illustrated in Fig. 3. 

Under Class S we might, in addition to the Santos Dumont 
machine, include the latest design of Voisin, the Valkyrie, 
the Cody, and the Clarke aeroplanes. Class B would 
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cane brace the Antoinette, Pelterie (R.E P.), and 
pray while class F would take in the Voisin aud 
British and Colonial designs. _ : 
Mr. O’Gorman having outlined the above scheme of classi- 
fication, passed to @ criticism of the methods adopted in each 
case to secure longitudinal stability. It may here be advis- 
able to explain a little more clearly than is done in the 
' aper how this matter of longitudinal stability is commonly 
a iained in aeroplane design. _In the first place, an aero- 
jane is said to possess longitudinal stability when its 
design is such as to give it stable equilibrium for small dis- 
lacements from the horizontal. In other words, if the for- 
ward end of the machine becomes depressed below or raised 
above the level of the tail end, as may occur, for instance 
when a gust of wind strikes the aeroplane, there must come 
into play a moment tending to restore the machine to its 
former horizontal position. This moment may be provided 
by the hand control of, say, an elevator plane, or, and it is 
this aspect of stability with which we are chiefly concerned 




















Fig. 3-CLASS “F” 


here, the righting moment may be generated automatically. 
In the latter case some attempt is always made to get a vee 
between the front and back surfaces. To understand this, 
reference may be made to Fig. 4, where at A is shown in 
diagrammatic elevation the supporting surfaces of an aero- 
plane. The front plane, it will be seen, makes a greater 
angle, 6, with the horizontal than the back plane, g. The 
result is that an angle a, the angle referred to as *‘ the vee,’’ 
is formed between the planes. It will be noticed that the vee 
opens upwards towards the sky. The angles @ and 9 are, of 
course, greatly exaggerated. 

Now for the same speed the greater the angle of inclination 
the greater will be the lifting effort of the plane. Hence, if 
the front end of the aeroplane dips down from the hcrizontal 
through a small angle 8, say, the total lifting effort of each 
plane will be diminished. But the ratio of the new effort to 
the old effort is not the same for both planes. Thus, this 
ratio is (# — 8)/@ for the front plane, and (@ — &)/® for the 
back plane. Since @ is greater than ¢ it is obvious that the 
first ratio is greater than the second. In other words, when 
the aeroplane tilts forward through a small angle the total 
pressure on the front plane differs from its original value by 
less than the total pressure on the back plane differs from it» 
original value. This naturally results in the centre of 
pressure being brought farther forward, i.e., towards the 
front plane. Consequently the upward resultant pressure. 
and the downward force due to gravity, produce a conple 
tending to restore the aeroplane to its former horizonta] 
position Similarly, if the front of the aeroplane tips up the 
centre of pressure moves back towards the rear plane, and a 
contra-clockwise restoring couple comes into play. 

The above remarks apply solely to the case of aeroplanes 
having the back plane set at a lesser angle of incidence to 
the horizontal than the front—that is to say, to such aero. 
planes as have the ‘‘ vee’’ opening skywards. A design 
having the vee opening towards the earth—as at B, Fig. 4— 
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Fig 4—-LONGITUDINAL STABILITY 


would not possess automatic longitudinal stability. As an 
outcome of the-e considerations, it is obvious that a lightly 
loaded auxiliary plane placed in front of the others will give 
rise to an inverted vee, y—Fig. 4,C. The effect of this has 
to be counteracted by increasing the size of the tail plane 
An example of this is to be seen in the front elevator plane of 
the Farman machine. 

Since the pressure on’a plane is for small angles directly 
proportional to thé inclination, it is clear that with an 
upright vee the front plane must be more intensely loaded 
than the rear plane, no matter what may be their relative 
sizes. But apart from the dictates of fashion—and in aero- 
Plane design, according to Mr. O’Gorman, the influence of 
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fashion is as much felt as elsewhere—there would appear to 
be no reason why the front plane should be made the main 
supporting surface in preference to the back. At the present 
moment it is fashionaole to tit a tail to a machine, and it is 
only recently that the belief that no machine could possibly 
be stable without a tail has been disproved. It will be seen 
that the Santos Dumont machine—Fig. 1—flies “*‘ tail’’ 
foremost. To this class the Valkyrie and the new Voisin 
machines also belong, and Mr. O’Gorman considers it 
probable that more attention will be devoted to this type in 
the future. 

Having treated in the above manner the question of auto- 
matic longitudinal stability, the author passed on to consider 
certain other features connected with the baiancing of an 
aeroplane, and in particular referred to the recovery of the 
uorizontal position after a gust of wind has struck th. 
machine on one wing only. When this occurs the wing 
struck by the gust mses unduly. To counteract this the 
pilot, as matters now stand, can do one of two things. By 
pulling down the flap, or aileron, attached to the lower wing 
an additional upward reaction is brought into piay on that 
wing, so that the lower wing will rise to the level of that 
struck by the gust. Alternatively the whole machine may 
be steered towards the side struck. The raised wing is 
caused to travel along the circumference of a circle smaller 
in diameter than that swept out by the lower wing. The 
effective velocity of the raised wing is thereby reduced, so 
that the upward pressure on it falis off. The struck wing 
will therefore descend again to the level of the other one. 
In both cases the momentum of the machine has been drawn 
upon, so that its speed, as a whole, has been diminished. lf 
tue aileron method be employed it is obvious that the lower 
wing has its velocity retarded. Hence in both cases the 
direction of the flight has to be altered to check the effect ot 
the gust. But the steerymg method alters the course in the 
opposite direction to that of the aileron, and by combining 
tue two methods the total alteration can be made zero, ln 
this way the pilot is not forced to depart from his course to 
any great extent. 

‘The converse of the above considerations may be seen in 
the problems presented by turning in a horizontal plane. 
Here again either the rudder or the aileron method, or both 
combined, is available. But whichever method is adopted 
it is desirable that the centre of gravity of the machine should 
be raised and not lowered. In other words, the wing on the 
outside of the curve should be raised ; the wing on tne inside 
should not be lowered. As one reason for this there may be 
mentioned the danger of accident arising from lowering one 
of the wings when the machine is being mancuvred near the 
ground. It will be seen that the aileron method of turning 
does cause the inner wing to descend, while, whether the 
aileron or the rudder be used for turning purposes, there will 
be a general slowing down of the machine with a consequent 
tendency for it to droop. This last feature is particularly 
undesirable, and as a more reasonable method Mr. O’Gorman 
suggests that in turning operations the centre of gravity ot 
the machine should be raised, the energy for doing so to be 
obtained from the engine itself, and not from the momentum 
of the machine. To effect the raising, and, consequently, 
the acceleration, of the outer wing he proposes to direct 
mechanicaliy an increased blast of air past it. With a 
central propeller in front of the machine, this could be done 
by a deflector or by twisting the propeller round slightly. 
With two propellers, the draught from each might be con- 
trolled separately by the use of some form of differential 
gearing. 

Passing on to discuss the head resistance of aeroplanes, 
Mr. O’Gorman opened up a new prospect in the development 
of artificial flight. We give below his own words :— 

‘“The one essential improvement which we require in 
aeroplanes, other than in stability, is the diminution of 
their head resistance. To make the idea graphic at once it 
is only necessary to state that during certain periods the 
average wind over large portions of the globe, inciuding part» 
of the British Isles, is reputed to move slightly—i.e., at an 
angle of 4deg.— upwards. If, therefore, we could reduce the 
head resistance of our aeroplanes till their gliding angle, 
instead of being 8 deg., were 4deg., we could often remain in 
the air like birds, supported by the wind, fluttamyg, perhaps, 
from point to point to keep in the upstream, but stu] acquir- 
ing a totally new advance in the art of flight. Progress in 
connection with the diminution of head resistance can only 
be made by an extremely slow process—namely, the detailed 
study of every individual organ and part. It is a double 
investigation ; we require to sacrifice nothing of strength, 








yet we must gain all that can be taken away of head 
resistance.”’ 

One of the first points to be attended to if reduction of 
head resistance is sought is the cross sectional shape of the 
spars. A typical example of the cross sections at present in 
use is an oval having the ratio of its longitudinal diameter to 
its cross diameter as to 1.8:1. The author suggests that 
a form approximating to that of the plan of a dirigible 
balloon envelope with a ratio of length to diameter of 6:1 
would probably give excellent results. The fin action of 
such flat struts would probably, however, be found to interfere 
with the steering qualities of the machine. 

Towards the end of his paper, Mr. O’Gorman brought out 
-learly the influeuce of speed on stability, and argued that 
with tast flying the future of aeroplane flight is in some ways 
wrapped up. ‘Io fly at high speeds is no less desirable than 
co land at high speeds. Many questions regarding stability 
become easy of soiution if the speed of the aeroplane is sufii- 
ciently great. By landing at high speeds the machine 1s less 
likely to be affected by the gusts and irregularitics of the 
wind which are always more or less prevalent just above the 
ground. To approach the earth at seventy miles an hour 
sounds suicidai, but with specially prepared landing places 
and better designs of ianding chassis, Mr. O’Gorman and 
others believe it not only to be possible, but that it is the 
method of the future. 





H.M. BATTLESHIP COLOSSUS. 


THE new super-Dreadnought battleship Colossus, sister 
ship to the Hercules, illustraved in last week’s issue, left the 
titting-out basin of her builders and engineers, Scott’s Ship- 
building and Engineering Company, Greenock, on the 
morning of Saturaay, llth inst., and after a short stay at 
the Taul-of-the-Bank for compass adjustment, &c., proceeded 
down the Firth for prelimimary trials of her engines and 
auxiliary machinery. She returned to the Tail-of-the-Bank 
in the evening—the trial spin on the Firth, it is understood, 
having been most satisfactory—and thereafter began coaling 
for her first run south, taking coal from three large steamers 
which had arrived from Bristol Channel with about 2000 tons 
of the best Welsh steam coal. The vessel started for 
Devonport on Tuesday night, the navigating party for 
the purpose of the voyage and her subsequent trials, to 
the numoer of between 500 and 600 mon, drafted principally 
from the Invincible, having arrived on Tuesday forenoon. 
The vessel is to be docked at Devonport for hull- 
cleaning and painting, and in order to have her propellers 
changed and gun-sight tests made. On undocking, the 
vessel will enter upon her official trials, one consisting of 
30 hours steaming, and one a full-power trial for a shurter 
period. Followi.g upon this she will undergo steering, stop- 
ping, starting, reversing, and astern tests, after which she 
will anchor at Portsmouth. . When at this port she will 
embark ammunition and torpedoes, and undergo circle, torpedo 
and gun trials ; and abvut 2nd or 3rd April she will leave for 
the Clyde again, carrying out magazine-cooling trials on 
the way. 











INSTITUTE OF MARINE ENGINEERS.—The annual meeting of the 
Institute of Marine Engineers was held in the Abercorn Rooms, 
Liverpool-street Hotel, E.C., on Friday, March 20th, Mr. Alexr. 
Boyle, vice-president, presiding in the unavoidable absence of Sir 
David Gill, K.C.B. 1n calling upon the hon. secretary to read 
the annual report, the chairman drew attention to the fact that 
the membership of the Institute had increased by thirty per cent. 
during the last five years. He referred to some of the depart- 
ments of the Institute’s work, and said that in his opinion those 
engineers who were alive to the interests of their profession «nd 
anxious to keep acquainted with the advances of engineering 
science would do well to associate themselves with the work of 
the Institute. ‘The hon. secretary (Mr. Jas. Adamson) then sub- 
mitted the annual report, and the hon. treasurer(Mr. A. H 
Mather) presented the revenue-account and balance shect for the 
session. The revenue account showed a protit of £70 lls. lid. 
casried forward to the balance sheet, the total addition to capital 
being £199 1s. lld. for the session. The following was announced 
as being the result of the election of office-bearers and members of 
Council to fill the five vacancies for session 1911-1912 :—President, 
the Most Hon. The Marquis of Graham, C.V.O ; hon. secretary, 
Mr. Jas. Adamson ; hon. treasurer, Mr. A. H. Mather ; members 
of Council, Messrs. J. Blackett, W. E. Farenden, J. Hallett, W, 
Vevsey Lang, and F, M, Timpson, 
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PASSENGER TANK ENGINE, LONDON, TILBURY, AND SOUTHEND RAILWAY 


MR. THOMAS WHITELEGG, ENGINEER 














PASSENGER TANK ENGINES. scale, and show, first, four-wheeled, then six-wheeled, and, | working pressure is 170 lb., the driving wheels are 6ft. 4in. 
No. VIL.* lastly, double-bogie eight-wheeled coaches. We may add | in diameter, and the tractive power is for an average 

We illustrate this week a tank engine, constructedfrom that the speeds have been considerably augmented, as | cylinder pressure of 100 lb., 12,200 Ib. 
the designs and specification of Mr. Thomas Whitelegg well as the loads. The engine is carried on ten wheels, being of the 4-4—2 
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PROFILE OF THE LINE BETWEEN FENCHURCH-STREET STATION AND SHOEBURYNESS 





An external view and three sections of the engines | type. The leading bogie does not traverse, but the trailing 
| wheels have radial axle-boxes with a side play of — 
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for the London, Tilbury and Southend Railway last year, f 
for dealing with the great increase which has taken place, employed are given above and on page 270 respectively. ; 
and is still proceeding, in the demands made by growing | From the first the tank engines on this line have been un- | There is a total heating surface of 1130 square feet. 
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DIAGRAM SHOWING THE GROWTH OF TRAINS IN NINETEEN YEARS 








traffic on the haulage power of the locomotives working | usually handsome, and those which we illustrate, far from | grate area appears to be small for the work done, but the 
that line. We give above a profile of the road. It will be | beingan exception to the rule, are, we think, the handsomest | coal is good, and the boilers make plenty of steam. 
seen that there are some heavy inclines, one of 1 in 110 | The four indicator diagrams which we give show an 





EF — yrs mile, another of 1 in 100 at the 34th mile, | | excellent distribution, the valve gear having been very 
~ en ; hee: es : > | ve 

% owed by one of 1 in 80. _Two ridges of hills have to be | taint tiated” ttbbilien ier hinew | 

a surmounted. Our second diagram shows graphically the Boiler Press. 176 lbs*! Cut off 25%.M.E.P. 86 lbs. I.H.P. 612. mee) 

¢ growth in dimensions of the trains during nineteen years. 100% 90 80 70 60 50 40 30 2 10 <« | EF: SORE CET SES EMS Be DONE: 

2 In 1881 a 59-ton engine hauled a train of 85 tons. In I I - —— : | Boiler Press. 180 Ibs’: Cut off 36.M.E.P. 95 Ibs. 1.H.P. 422. 
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1891 the weight of the engine had increased by 3 tons only, oe 
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} ; East Horndon. Grad’*i32. Speed 62 miles per hour, 
: oY 
| : Boiler Press. 178 Ibs*: Cut off 25 0.M.E.P. 50 Ibs. 1.H.P. 495, 
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1 
Nr. Laindon. Grad’ 732. Speed 41 miles per hour. 


a 
| Boiler Press. 175 lbs”: Cut off 360.M.E.P. 92 lbs. 1.H.P. 614. - 
ats - eh ewe wee carefully designed, the work done at each end of the 


T an i ae cylinders at different cut-offs being unusually uniform. 
ph 2 : eee t bs Our thanks are due to Mr. Whitelegg for the informa- 
3040 560 60 70 80 90 100% } | | tion he has placed at our disposal. 
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but that of the load hauled became 175 tons, or more hae nearer” asc dhe Uniied Kinet aust 
HE total exports from the Uni gdom during 

















than double. Last year the engine weighed 71 tons, 

while the load had risen to 360 tons—very suggestive t . t ———— - January amounted to £37,730,831, showing an increase of £2, 927,716 

facts in their bearing on the indefinite relations existin 0 10 20 30 40 50 60 70 80 90 100% when compared with the same month of 1910. Our exports of iron 

between th eee ot | ti 2S the: loads th 8 THE ENGINEER and steel and manufactures thereof for January amounted to 
€ weights of locomotives and the loads they £3,830,687 ; of other metals to £864,988; of cutlery, hardware, 


have to pull. The trains have been drawn to the same 315, ¢ i 3 i 
. . . ae 4 &c., to £615,390 ; and of machinery to £2,486,083. The increases 
— tank locomotives in Great Britain. Our engravings are | in these items when compared with January, 1910, were respec- 


* No, VI. appeared December 28rd. fully dimensioned. The cylinders are 19in. by 26in., the ' tively £351,815, £39,575, £146,868, and £385,330. 




















272 


THE ENGINEER 


Marca 17; 1911 











A SUBMERSIBLE ELECTRIC MOTOR. 


IN the ‘* Notes and Memoranda ’’ column of THE ENGI- 
NEER for July 22nd, 1910, there appeared a paragraph 
referring to an induction motor at work in an American 
mine, which on one occasion was submerged in water 
for two hours without bad effects. During a heavy thaw in | 
the early part of last year the surface water broke in 
and flooded the mine, with the result that this motor 
was quickly covered. It was imperative that the pump 
should continue to operate, and since the motor went on 
running under these conditions, it was decided not to shut it 
down. It continued to operate perfectly, and at the end of 
two hours had pumped itself clear of water. It was then 
stopped and cleaned, and after fresh oil had been put 
into the bearings it was re-started. Up to the time 























Fig. 1—-SUBMERSI8LE MOTOR AND PUMP 


of the appearance of the above - mentioned paragraph 
the machine had been-running about twenty hours a day 
ever since, and had apparently suffered no injury. The 
machine worked at a pressure of 220 volts. This goes to show 
that motors of this description are not so sensitive to 
moisture as is generally supposed, although such treatment 
as that referred to cannot do the stator windings very much 
good. So far as a squirrel cage rotor is concerned, however, 
there does not appear much reason why it should not operate 
satisfactorily in water, for it is to be remembered that 
usually little is done in the way of insulating the conductor 
bars from the iron core. It appears, therefore, that if we 
can totally enclose the stator windings so that no water can 
find its way to them, and at the same time effectively cool 














Fig. 2—MOTOR AND3PUMP SUBMERGED 


the windings, there is no particular reason why a squirrel 
cage motor should not operate under water without it being 
totally enclosed in the ordinary sense. 

At the invitation of the Submersible Motor Syndicate, of 
23, St. Swithin’s-lane, E.C., we were recently invited to 
attend the works of Gwynnes Limited, at Hammersmith, 
for the purpose of inspecting a motor which has been specially 
designed for working under water. Although open at 
its two ends, it was lowered into the water, together with 
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Fig. 3—COMBINED MOTOR AND PUMP 


the centrifugal pump to which it is coupled. The motor in 
question, coupled to its pump, is shown in Fig. 1, whilst 
Fig. 2 shows the set at work, the motor and pump being 
under water. This set is capable of discharging 30,000 
gallons per hour to a height of 30ft. 

One advantage that naturally arises from placing the 
pump under water is that the practice eliminates the neces. 
sity for priming, which operation in the event of the foot 
valve hanging up is liable to prove troublesome. 








It appears that the motor differs from others mainly in that 
the stator windings are enclosed in rubber insulation, water 
is used as a lubricant for the bearings, high current densities 
are worked to, and the whole machine is naturally water 
cooled. From the illustration—Fig. 1—it will be seen that 
in addition to the water being free to circulate through the 
rotor of the machine a small pipe is taken from the pump to 
the motor and a jet of water plays on the stator lamina- 
tion in the air gap. The construction illustrated in Fig. 1 
can obviously be modified, and a pump and motor can be 
combined as shown in the drawing—Fig. 3. It should be 
mentioned that motors of this kind may be operated above 
water as well as below it. the cooling in the former case being 
effected by means of the jet which plays on the stator lamina- 
tions in the manner already described. 

It is anticipated that these motors will meet with a consi- 
derable field of application, and that they will prove of great 
value in mines where flooding has to be contended with. A 
special type is supplied for use in connection with the salving 
of ships, and in this connection the new motor is claimed to 
be particularly useful. Many other possible applications 
are put forward by the inventor, but these will be self-evident 
to our readers. The bad effect of moisture on electric motors 
is always called attention to by those who advocate other 
systems of driving; but whilst machines are procurable 
which will operate for indefinite periods submerged in water, 
there appears no reason why the electric drive should not be 
adopted even under the most adverse circumstances. 








DOCKYARD NOTES. 





THE Unitei States Naval Authorities are carrying out 


| experiments with two or three ingenious devices which will, 


it is claimed, greatly increase the efficiency of a warship. 


| One is a new system of engine control, as well as what is 


known as the Melville McAlpine’s turbine reduction gear, 


| and they have been fitted to a collier named the Neptune for 


experimental purposes. The system of engine control 
enables the officer on the bridge to start or stop the engine, 
but American naval engineers are said to be doubtful of the 
practical utility of such a system, however great may appear 
its theoretical advantages. With reference to the reduction 
gear, engineers are said to have great expectations, and they 
think it would prove of value in an economical sense in the 
operation of turbines. Another device that is to be tried by 
American naval officers is the gyroscope as a means of 
controlling and preventing the rolling of ships. Experiments 
are to be carried out by experts under the instructions of the 
General Board, some members of which are understood to 
have great faith in the system. The gyroscope device is to 
be tried on a small vessel in the first instance. 





THE deepening of the Sheerness Harbour channel has now 
been completed. Dredging operations have been in pro- 
gress for the past two or three years at Sheerness bar and 
in the vicinity, with a view to providing a new channel for 
vessels of deep draught entering or leaving the Medway. The 
old channel where it crossed the bar had only 20ft. of water 
to 28ft. at low water of spring tide, except for a 24ft. patch 
over the bar. As a result of the extensive dredging which 
has been carried out there is believed to be not less than 
27ft. in any part of the new channel, and it is not consi- 
dered there is any like'ihood of silting, as there is an inclina- 


| tion of the water to run through the new channel, whilst the 
| bar itself was found to be due, not to the action of the tides 


and winds, but chiefly to the slow growth of shellfish. There 
will in future be very little delay in battleships passing from 
Sheerness Harbour to sea or vice versd during the low water 
of spring tides, whilst the port will always be accessible at 
neap tides. A new survey of the channel will be made 
during the ensuing surveying season for the preparation of 
new charts. Instructions have been given that the speed of 
torpedo craft when steaming in the river Medway above Folly 
Bank buoy, near Gillingham, is not to exceed eight knots. 





THE new Dreadnought battleship Hercules on arrival at 
Plymouth reported that her 30 hours’ trial at four-fifths 
power from the Tyne, and her mile runs at 15,000 and 11,000 
horse-power on the Polperro course, were satisfactory. The 
weather was fine, and her turbine engines, supplied by the 
contractors, Palmer’s Shipbuilding Company, Jarrow, worked 
smoothly. On Saturday and Sunday coal and liquid fuel 
were taken on board, and on Monday the vessel left for 
an eight hours’ run at full speed. She arrived at Ports- 
mouth on Tuesday evening on the conclusion of her steam 
trials, which were reported to have been satisfactory. 





IN answer to a question by Lord Charles Beresford on the 
Parliamentary Paper a printed reply has been circulated. 
The First Lord of the Admiralty was asked by Lord Charles 
whether our Navy possesses any floating cranes capable of 
lifting heavy guns out of the latest type of battleships with- 
out entailing any necessity for the ships to go into dock and 
unload ammunition for the purpose; if so, how many 
there were, and where they were stationed; whether Germany 
possessed any such floating cranes; and, if so, how many 
there were, and where they were stationed. Mr. McKenna has 
replied: There are no floating cranes at present available for 
the purpose, but tenders for the supply of one each for 
Portsmouth and the Medway have been received, and are 
under consideration. The number of cranes possessed by 
Germany capable of lifting out heavy guns is eleven, and 
they are severally in use at the yards at Wilhelmshaven, 
Bremerhaven, Bremen, Hamburg, Kiel, Stettin, and Danzig. 
It must, however, be observed that the depth of water at 
some of these yards will not always allow ships to proceed 
down the rivers with their heavy guns on board, and there- 
fore necessitates floating cranes. 





IT is stated at Berlin that the battleship Ersatz Hilde- 
brand, which is being built at the Imperial yards at Kiel, 
will be launched on March 22nd, which is the birthday of 
the Emperor William I. The Ersatz Hildebrand is the ninth 
German Dreadnought battleship. The battleship Ostfries- 
land, which the Emperor William inspected at Wilhelms- 
haven recently, will be commissioned for trials very shortly. 





THE French naval authorities are gradually building up a 
large flotilla of destroyers, although the vessels are rather 








smaller than those being constructed for the British Aq. 
miralty. At the end of last year the following orders wore 
given for construction of torpedo craft:—At Toulon, the 
destroyers Bisson and Renaudin; at Rochefort, the destroyer 
Protet and the submarines Clorinde and Cornelio; at Cher- 
bourg, the submersible Gustave Z3de; at private yards. the 
destroyers Magin, Man ‘ini, and Commandant Lucas. There 
are in hand also two 450-ton destroyers and five of 750 tons, 
Delay has occurred with some of the submersibles. The 
petrol engines of the Faraday, Volta, and Amiral Bourgoois 
were not delivered at the required time, work being dis- 
arranged as a consequence. The motors for the Clorinde and 
Cornelio have been ordered. Those of the Newton and Mont. 
golfier are expected to be ready shortly. 








RAILWAY TIRE TURNING. 


WE have recently secured the results of an exceedingly 
interesting series of tests made on steel railway tire turning, 
and though they are now some months old, we think they 
are worth placing before our readers. 

The tests were made in a locomotive shop, and the tires were 
all on driving wheels. The machine employed was a Niles 
90in. wheel lathe. The tools were principally Mushet, 
supplied by Samuel Osborn and C»., and in one or two cases 
an American high-speed steel. They were all 2in. by 3in. 
The tires were all old; both flange and tread were turned. 
The tools used were a roughing tool, which cut over the 
tread and the top of the flange; a forked tool, which removed 
the corners of the flange; a forming tool, which finished the 
flange and two-thirds of the tread; and a tapering tool, 
which tapered the outer edge of the treads and rounded the 
corner. Two tools were in use at a time. The tools were 
held in place in the Niles wheel lathe by air prassure, and 
the moving of a small valve gripped or released them. 

The feeds, speeds, aud times were as follows :— 





3 pairs Sin. tires, va feed, yin. cut. 
3 4, 78in. 4, in. , gu. ,, 
sa. » ae wo ah 
, «s Be wy ee. ein. ,, 
1 ,, 62n. ,, vein. ,, tein. ,, 


Average time, from 40 min. to 61 min 


Time putting wheels in lathe 5 min. 
Time taking wheels out of lathe 2 min. 
Total time changing... 7 min. 
Actual time consumed .. 10 hours. 
ne 12 pairs. 


Total pairs of tires turned 


The above work was done by one machinist and his helper, 
the two men changing and fastening the wheels in the lathe 
cleaning chips away and wheeling them to the scrap dock— 
3000ft.—taking the dull trols to the tool-room and bringing 
the sharp tools back to the machine. 








INSTITUTION OF AUTOMOBILE ENGINEERS.—The annual general 
meeting of the Institution of Automobile Exgineers was held at 
the Institution of Machanical Enzineers, Storey’s-gate, S.W , on 
Wednesday, March 8th, when the annual report and balance sheet 
were adopted, and the names of the newly elected office-holders 
were announced as follows:—President, M-. L. A. Legros; vice- 
presidents, Mr. T. B. Browne and Mr. J.S. Critchley ; councillors, 
Mr. Dugald Clerk, Col. Crompton, Mr. A. Craig, Dr. Hele-Shaw, 
Mr. J. S. Napier, Mr. C. Marston, Mr. T. H. Woollen, Mr. T. C. 
Pullinger, Mr. L. H. Hounsfield, Mr. G. H. Baillie, Mr. Chas. 
Wheeler, Mr. T. Blackwood Murray, Col. Mulliner, Mr. E. Russel! 
Clarke, and Mr A. E. Tucker. The business meeting was followed 
by a paper on “ Aircraft and the Problems relating thereto,” by 
Mr. lareye O'Gorman, superintendent of the Government 
Balloon Factory. 

REPORTING TO THE BOARD OF TRADE, on Tuesday, March 
14th, on the collision which occurred on January 21st between a 
passenger train and a light engine at Grimsby, on the Great 
Central Railway, Lientenant-Colonel von Donop said it was the 
omission of a signalman, Charles Evison, to stop and warn the 
driver of the light engine of the situation of the train that misled 
the latter. On that account, says the inspector, Evison must be 
held mainly responsible for the collision. be driver and fireman 
of the light engine cannot, however, be entirely exonerated in the 
matter. Had they both been keeping a good look out, as was 
encumhent on them when running through the station, they should 
cert+inly have seen the lights, which were burning brightly at the 
rear of the train, in time to have brought their eng’ne to a stand. 
These men must therefore, on account of their want of care, be 
held partially responsible for the accident. 


Royat Mereoro.voaicat Soctety.—The monthly meeting of 
this society was held on Wednesday evening, 15th inst., at the 
Institution of Civil Engineers, Dr. H. N. Dickson, president, in 
the chair, Professor H. H. Turner, F.RS., gave a lecture on 
‘* What can we learn from Rainfall Records?” The origins of a 
large number of phenomena, of the most diverse kinds, are 
indicated by the periods of certain vibrations or oscillations. The 
familiar advertisement of a terrier hearing ‘‘ his master’s voice ” in 
a gramophone, and the identification of the substance causing the 
light of a nebula far away in the depths of space provide us with 
two examples ; in the first the periodicities are those of waves of 
sound, in the second of waves of light. The periods of vibration are 
very different, that of sound being roughly a billion times that of 
light. If we lengthen that of sound ina similar ratio we come to 
the longest periodicities hitherto studied by onr limited experience, 
viz., those of the planets and variable stars. Here again we can 
recognise causes by their periods; but the machinery for recogni- 
tion is very different. In the case of light-wavesa simple apparatus, 
viz.: a prism, performs the analysis for us; in the case of sound we 
have the proper delicate apparatus in our own ears ; in the case of the 
longer periods we must use calculation, but the underlying principles 
are the same; in the calculations there are strict analogies to the 
‘resonance ” which the ear employs, and to the ‘‘ bright lines” 
of a spectrum. The method of calculation was indicated long ago 
by Fourier; but a noteworthy new departure was taken some 
years ago by Professor Schuster in insisting that the calculations 
must be made, not a. for specially selected or pected 
periods, but for all periods between certain obvious limits. The 
result can then be displayed as a ‘‘ periodogram,” which is 
strictly analogous to a spectrum. This method has been applied 
under the superintendence of Professor Schuster, and the lec- 
turer to the rainfall records of Padua (175 years), and Green- 
wich (90 years), besides Klagenfurt and Oxford (50 years), all 
periods between 20 months and 5 months having been examined, 
as well as some others. The resulting indications are not very 
positive, but include several features well worth further study, 
especially in the Greenwich rainfall, where periodicities of 597 
days and 150 days (possibly a quarter of the former) seem to be 
fairly persistent, as well as a short one of 25 days ; but these are 
not reproduced im the Padua records—at any rate, not exactly. 
There are doubtful periods of 591 days and 147 days, which again 
are possibly related by the ratio 4 to 1. The shorter periods near 
25 days have not been investigated, as daily records are required. 
It is possible that the periodicities change slowly with the latitude 
in a manner suggested by the cloud belts on Jupiter. 
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RAILWAY MATTERS. 


Tur Commission appointed about a year ago to study 
the question of electrifving the Government railway bet ween 
Valparaiso, Chile, and Santiago has, according to the Railway 
Gazatte. made a favourable report, and the matter is now before 
Conzress for its approval. 

We hear that the Birmingham Corporation has granted 
authority to the Tramways Committee to promote an order hy 
the Light Rai'way Commissioners enabling the Corporation to 
construct about five furlongs of tramway in Beech-lanes to connect 
with the Hales Owen route. 

AccorpING to a contemporary, a short section of line, 
about two miles in length, has just been opened, whereby Biarritz 
is placed in direct communication with the main line between 
Bordeaux and Irun, on the Spanish frontier. A new station has 
also been constructed at Biarritz. 


Tur use of oil as fuel on the railways of the United 
States during the last year greatlv increased the consumption by 
the lines in 1999 amonnting to 19,939.394 barrels, an increase of 
3,050,324 barrels, or 18 per cent. over the previous year. The oil 
used by the railways is mostly crude. 

Tur London Electric Railways Bill, to authorise the 
construction of a connecting link between the Edgware-road 
Station and Paddington and connections at Charing Cross, was 
further considered on Friday, March 10th. bv a Select. Committee 
of the House of Commons. presided over by Mr Walter Guinness 
Mr. Charles Aldington, superintendent of the Great Western Rail- 
way Company, said the link would he of the greatest service to 
passenvers. He denied that in assistinz th’s «cheme his company 
was infringing an agreement made in 1855 with regard to competi- 
tion. The committee passed the preamble to the Bill, and it was 
sent for third reading. 

AppLIcATION has been made for the concession for the 
construction of a railway from Orbetello to Orvieto. a distance of 
116 kiloms., through a vast region as yet unserved by railways, 
The provinces of Rome, Perugia and Siena, and, in a special 
meisure, Grossieto, are particularly interested in the scheme, 
which, hesides creating an increasing tourist and passenger traffic, 
will unlock the vast mineral resources of regions around Monte 
Am‘ara in sulphur, antimony, manganese, mercury, anthracite, 
basait, marble, &c. Considerable engineering difficulties will have 
to be surmounted, no fewer than seven tunnels and numerous 
bridges and lofty viaducts being required in the rugged country 
which the line will traverse. 


Tue retiring Canadian Commissioner at Durban, 
reporting on business in the South African markets, states that 
large orders for steel trucks and high-sided bogies have been 
placed in Great Britain, and a heavy share of the locomotive 
business also goes to the Mother Country, thongh the American 
«Mallet ” engine is also doing excellent work on lines with diffi- 
cult gradients, Many of the sleepers being laid down are of iron, 
though wooden ones are preferred Light lines on mines, collieries, 
and sugar estates add their quota to this valuable business, and in 
the supply of this class of rai] Germany is supreme. The rails 
used by the sugar estates are of 16 1b. and 301b weichts, deli- 
vered at Durban at prices in the neighbourhood of £6 10s. per 
ton. It is understood, adds Mr. Poussette, that the sugar estates 
will be in the market for a large quantity of rails within the next 
few months, 


AN inquiry which was held recently into the proposed 
electrification of the suburban lines of the Western of France 
(State) Railwav showed that there is no material objection to the 
scheme. and that public opinion is in favour of the change. The 
main diffienlty is the expense which the conversion would entail. 
It appesrs from a note in the Railway Times that the basis of the 
preliminary scheme is the electrification of the whole of the 
suburban lines on the right bank of the Seine. The scheme 
proposed is the continuous-current system working at 690 volts, 
with a third rail. Current will be generated by ‘hree-phase hich- 
tension machines, and transmitted to sub-stations in the same way 
as on the London underground electric railways, The rolling 
stock will be similar to that of the Paris Metropolitan Railway, 
and will consist of motor carriages about 73ft. long. The trains 
will be varied in length as the service requires. The carriages 
will be constructed entirely of metal, and will have doors at each 
end and also a central door and a through corridor, and automatic 
couplings. The whole of this scheme, which will be divided into 
three zones, comprises the electrification of ahout 220 kiloms. of 
line at an estimated cost of about 139.000.000f. It is expected 
that the work will be commenced in a few weeks, and the first 
zone, that is, lines within a short distance of the Saint Lazare 
terminus, will be completed in about three years, the work being 
carried on at the same time on the second and third zones. 


Tue Metropolitan Railway has now adopted automatic 
electric signalling on its Baker-street-Neasden line, as well as on 
its portion of the Inner Circle. The track circuit arrangements 
are similar to those on the District Railway. and can allow of 
50 seconds headway between through trains At St. John’s Wood, 
Finchley-road and West Hampstead signal cabins have been 
retained for working crossings and sidings, but for normal work- 
ing these boxes are closed and full automatic working is used. 
At Willesden Green a new cabin has been built with an illu- 
minated track diagram. The 23 block sections over the five- 
mile stretch average 1200ft. in length, and automatic train stops 
are employed throughout. Lamp signals, dwarf signals, and 
semaphore signals are employed. In the two latter forms the line- 
clear position of the arm inclines upward instead of downward, so 
that it tends to fall naturally into the horizontal stop position. and 
balance weights can be dispensed with. The gear, comprising 
electric motor, cut out, transmission gear, clutch and pneumatic 
buffer is fully enclosed and very compact. The arm is held in the 
clear position by an electro-magnet, and thus drops to danger if 
the actuating current fails. Power is supplied by special motor 
generator sets in the sub-stations. All the signals are electrically 
lighted by two lamps in parallel, but oil lamps can readily be sub- 
stituted. Automatic train describers have been installed at some 
of the stations, working on the same principle as those on the 
District Railway. 


From a note in the Iron and Coal Trades Review it 
appears that the amount of. equ'pment ordered by United States 
railways in 1910 was smaller than in 1909. On the other hand, 
the number of wagons and locomotives built in 1910 was greater 
than the number in 1909, and the average number of locom tives 
built compares favourably with those for previous years. Accord- 
ing to reports received from fifty wagon builders and twelve loco- 
motive builders in the United States and Canada, the total number 
of goods wagons built in both countries during 1919 has been 
180,945 ; passenger coaches, 4412; locomotives, 4755. These 
firures compare with the following for 1909:—Goods wagons, 
93,570; passenger carriages, 2849; locomotives, 2887. Of the 
goods wagons built in the United States during last year, 168,119 
were for domestic service and 4571 for export. Of the passenger 
coaches, 4012 were for domestic service and 276 for export. Of 
the wagons, 147.244, and of the passenger carriages, 1607, were of 
steel or had steel nnderframes. Of the 4529 engines built in the 
United States, 4215 were for domestic service and 314 were for 
export. They included 986 compound engines. Of the 226 
engines built in Canada, all were for domestic service, and no 
compound engines were bnilt. ‘The number of locomotives ordered 
in 1999 was 3350 ; in 1910 it was 8787. The number of passenger 
carriages ordered in 1909 was 4514; in 1910 it was 1. The 
number of goods wagons ordered in 1909 was 189,369 ; in 1910 it 
was only 141,204. 








NOTES AND MEMORANDA. 





Canapa purchased from the United States in the eight 


months ended November 30th, 1910, electric insuiators and 
batteries and telephone and telegraph instruments valued at 
£483,713, and only £10,641 from all other countries, 


In a letter published in the Electrical World, Mr. B. 
O. Lenoir points out that in an adjustable condenser of the ping 
type serious errors may be introduced when a portion only of the 
capacity is employed, as the unused plates may be charged by 
induction. By varying the positions of the plugs, without chang- 
ing the nominal capacity, the writer found it possible to neutralise 
the effects on the idle plates, and thus to obtain correct readings. 


Tue method of breaking small bottles or vessels at the 
place wanted with a kerosene-soaked string is well known, but this 
method does not work so well with the larger vessels. The follow- 
ing is a method given by a contemvorary, by which any sized glass 
vessels can he broken—as, for example, a glass tub to be made 
out of a carboy. Fill the vessel with cold water up to the point at 
which it is to be broken. Pour enough boiling oil over the water 
to make a good coat on the surface, and before the oil has time to 
cool, dash cold water on the outside of the vessel. A clean break 
at the contact point of oil and water is said to result. 


In a paper read before the American Institution of 
Electrical Engineers, H. R. Wilson outlines some points requiring 
attention when designing a line of transformers, as follows:—(A) 
Quality. Whether the transformers are to be of the hest quality, 
or so built, at the lowest possible cost, that they will barely meet 
the guarantees. (B) The number of different sizes in a lines a 
influenced hy the cost of tools, natterns, delivery, and capital 
outlay for stock. (C) Relative efficiency to cost. (D) Relative 
proportions of over-all height to floor space. (E) Temperature 
rise. The author recommends that the temperature rise should be 
that above the temperature of the cooling medium. 


In order to free aluminium articles from fat. oxide and 
other foreign substances, and to give them a good surface, a 
German firm uses a hot 10 per cent. solution of cooking soda. 
saturated with common salt. The articles to be cleaned are 
dipped therein and held there 15 to 20 seconds, then taken ont, 
and brushed ; next dipped again in the pickle. and kept there half 
aminute They are then well washed with water—preferably in 
running water—and finally dried in sawdust. This gives them a 
colour like matted silver If only a good polished surface is 
desired, it is sufficient to dip them ina dilute solution of caustic 
= after which they must be well rinsed and thoroughly 
dried. 


A NEW apparatus for the protection of aerial conductors 
against lightning is coming into general use in Italy. It consists 
of a capacity and an inductance, so chosen as to be equivalent to 
a certain length of the conductor, which is inserted between the 
conductor and earth, and is equipped with a sufficient number of 
discharge gaps. In one case a spiral of copper ribhon of in- 
ductance 0.4 millihenry, together with a capacity of 0.0906 mfd,, 
is inserted in each conductor of a three-phase line, the combina- 
tion being equivalent to 350 m. of conductor. The capacity and 
the inductance may be united in the same apparatus. A porcelain 
tube, with an internal metallic lining connected to earth, is wound 
outside with spirals of the line conductor. 


A STEAM consumption test on a large Parsons type 
turbine was recently carried out in the Dunston power station of 
the Newcastle-on-Tyne Electric Supply Company. The normal 
output of the turbine is 6250 kilowatts, or 90 horse-nower, 
Steam consumptions of just over and under 12]. per kilowatt 
hour were obtained with steam at 190]b. pressure and about 
170 deg. Fah. of superheat. The vacuum was within 0.9in. of the 
absolute zero. All the conditions were thus very favonrable, bnt 
the results are none the less creditable, and, it is believed, 
constitute a record. An interesting feature of the results is the 
comparatively little variation in the steam consumption between 
4256 kilowatts and 6257 kilowatts load, the difference heing only 
half a pound. This uniformity is undoubtedly principally due to 
the high superheat, the same thing being noticeahle in the case of 
reciprocating engines. The equivalent consumption at full load 
with 29.lin. of vacuum and 190 deg. of superheat is given as 
11.8 1b. per kilowatt hour. 


Tue pile driving in connection with the Boston Elevated 
Railway Company’s South Boston power station is now being 
carried out. According to the Electrical Review. the initial power 
equipment in this station will be two 15.000-kilowatt turho-gene- 
rators, and the design provides for an additional 15.000-kilowatts 
unit and further units of 29,000 kilowatts capacity for the future. 
No larger units than these have been erected anywhere as yet. 
though four units of larger capacity are planned for the service of 
two central station companies. These machines will generate 
current at 6600 volts, which will be transformed up to 13 200 volts 
for transmission to some five or six sub-stations, situated in 
suburbs. The new station has a capacity equal to the combined 
capacities of the Lincoln, Charlestown, and Harvard Stations, the 
largest of the company’s existing stations, while one of the new tur- 
bines will turn out as mnch power as the entire Lincoln station, the 
largest of the older plants. In addition to the nower station there 
will be installed in Sonth Boston extensive coal-handling apparatus 
and a coal store of 100,000 tons capacity. 


A NEW method of grouting in quicksand is described in 
the Engineering News. A pipe large enongh to serve as cement 
injection tube is fitted at its lower end with an anger point and a 
helical screw blade ; just above this blade several holes are drilled 
in the wall of the pipe, fitted for discharging grout outward over 
the upper surface of the blade. This boring apparatus is twisted 
down, if necessary with the help of jetting, by water pnmped 
through the pipe. When it reaches the desired denth grout is 
pumped into the pipe, and at the same time the drill is turned 
backward so as to withdraw it. The grout flows out along the 
face of the blade, and becomes mingled with the layer of sand 
above by the rotation; the resulting mixture is passed by the 
turning of the screw blade to the space below, where it builds up 
in a cylindrical body corresponding to the volume swept through 
by the blade. When the drill is wholly withdrawn, it may be sunk 
again alongside the first location, and thus a large mass of 
contiguous and coherent cylinders of the consolidated sand can be 
formed. The process is patented in Germany. 


Some particulars are given by a contemporary concern- 
ing Rouay system for manufacturing briqnettes from metal bor- 
ings, turnings, and the like, without the use of any binding 
material. Such briquettes can be melted up in cupolas, crucibles, 
or furnaces without the objectionable loss by oxidation experienced 
if loose borings are charged into the melt. The system employed 
is based upon a long established scientific fact, and was invented 
in Germany. If two pieces of ice are pressed together the pres- 
sure produces a local melting, and on relieving the pressure the 
water again freezes, but in doing so unites with both pieces of ice 
so that they become frozen together. A similar thing occurs when 
two pieces of metal are pressed together, although the pressure 
required is enormous. Metal borings or turnings are compressed 
in a powerful press, and the borings are literally welded together, 
the air being squeezed out before the final pressure to prevent its 
re-expansion from breaking up the briquette, which, of course, is 
not so solid as normal metal. Pressures of from 12.000Ib. to 
30,000 Ib. per square inch are said to be employed, but even these 
figures do not nearly represent the actual intensity of pressure at 
the points of contact between adjacent pieces of metal. The cost 
of briquetting is said to be from Is. to 1s. 3d. per ton. 














MISCELLANEA. 


Ir is reported that coke is just now so scarce in the 
Donetz district of Russia that some of the blast furnaces in the 
neichbourhood are being kept going with a mixture of anthracite 
and coke. 


At a meeting of the Birmingham Scientific Society 
held on Wednesday, March 15th. Mr. E. A. Watson exhibited a 
series of lantern views taken in Canada during the visit of the 
British Association to Winnipeg in 1909. The majority of the 
slides were illustrative of Canadian hydro-electric transmission 
schemes, 


WirH a view to encouraging the shipbuilding indus- 
try in Russia, the Minister of Ways and Communications has 
presented a scheme to the Russian Council of Ministers under 
which it is proposed to grant premiums averaging 75 roubles per 
ton of capacity and 35 roubles per horse-power to vessels built in 
Russian yards of Russian material. 


WE hear that the Admiralty has acquired a shipbuild- 
ing yard and a considerable area of ground on the Firth of Tay 
which will be converted into a submarine station. There will also 
he erected oil fuel tanks and coal stores. The development of the 
Tay as a naval base is a supplementary to the gigantic operations 
at Rosyth, where the big battleship base is rapidly progressing. 


For February the Clyde shipbuilding figures are 
encouraging, the launches numbering seventeen, representing 
39,770 tons gross, which compares with 24,810 tons last month and 
37,340 tons in the corresponding month last year. Work at the 
yards has been somewhat impeded of late by heavy and continuous 
rains, but, nevertheless, satisfactory progress is being made. A 
considerable volume of new work has been booked. 


On Tuesday, March 14th, the unarmoured cruiser 
Active was launched from Pembroke Dockyard. She is the fifth 
vessel of the Boadicea class built there. Constructed to carry oil 
fuel also, the Active has a coal capacity of 350 tons, and will have 
an armament of ten 4in. quick-firing guns, in addition to carrying 
two 22in. revolving deck torpedo tubes. Her length is 385ft., her 
extreme breadth 414ft. She has a displacement of 3360 tons ; her 
engines will develop 18,000 horse-power, and give an estimated 
speed of 25 knots. 


Tue velocity of the wind in Shields Harbour used to be 
measured at the High Lighthouse, North Shields, but in future the 
Meteorological Society will tabulate weekly, for public use, the 
record from the anemometer at the Groyne Lighthouse, South 
Shields. Anemometry now forms a most important feature in 
meteorological observations, and interesting results have appeared 
since the invention of self-recording apparatus. The value of 
anemometry was first practically demonstrated about the middle 
of the seventeenth century. When the anemometer was erected 
at North Shields in 1886 it was the only self-recording instrument 
on the North-East Coast, and the next nearest is, apart from that 
at the Groyne, at Great Yarmouth. 


A note in Electrical Engineering refers to the work 
being done by the Department of Commerce and Labour of the 
Bu-eau of Standards, Washington, U.S.A., to popularise the 
metric system of weights and measures, A pamphlet explaining 
the svstem, and a useful book of tables of equivalents in metric 
and U.S.A. values were published in 1906, and are widely circu- 
lated. An effective coloured chart illustrating graphically the 
relative values is also published. A full-size yard rule is depicted 
alongside a metre rule, and a three decimetre rule by a foot rule, 
while the relative values of the weight and volume measures are 
illustrated by solid cylinders of equal diameter and different 
heights. This chart is suitable for hanging up in workshops, as it 
appeals to the artisan. It is suggested that the National Physical 
Laboratory should prepare a similar chart, as, of course, some of 
the American units are different to the English ones. 


On Monday last Sir William Tilden, F.R.S., lectured 
to memhers of the Birmingham University Chemical Society on 
‘“The History of the Terpenes.” The lecturer gave a broad 
definition of the class of compounds known as the Terpenes, and 
in an eloquent manner traced their history from 1803, when even 
their properties were scarcely known, through the various stages 
of experimental research, showing as he went how, step by step, 
fresh knowledge had been accumulated until it was now possible 
to say with certainty what relative positions in space the atoms in 
the molecules of these complex substances occupied. He looked 
upon the syntheses of various members of the Terpene series by 
Professor Perkin, of Manchester, as the crowning triumph in this 
great field of research. In conclusion, he touched on the various 
results of research during the last few years, and exhibited 
specimens of substances which, until but a few weeks ago, were 
entirely unknown. He also put forward suggestions of the 
directions in which research on these bodies could profitably be 
carried out. The lecture was illustrated by numerous striking 
experiments. 


A FLicut from Paris to the crest of the Puy de Déme 
was accomplished by M. Eugéne Renaux on a Maurice Farman 
biplane with a passenger on March 7th. The distance is 210 miles, 
and the journey was made to the crest of the Puy de Déme, 
4000ft. high, in 5h. 11 min., after one landing. Thisis the fourth 
noteworthy aeroplane flight of the present year, the others 
being :—January 30th, Mr. McCurdy, the Canadian aviator, flew 
over-sea from Key West (Florida) to within ten miles of Havana, 
in the island of Cuba; February Ist and February 2nd, Captain 
Ballanger flew from Paris to Pau, vid Bordeaux, a distance of 
nearly 500 miles; March 5th, Lieut. Bague flew 140 miles over- 
sea from Nice almost to the Italian coast. Referring to these 
flights, a contemporary says:—‘‘These flying achievements, 
viewed in regard to the lengthy periods over which they were sus- 
tained, the precision with which they were executed, and the 
fact that in each case the aviator had a definite goal which he 
succeeded—or all but ded—in reaching, place the art of 
aviation in a position, as concerns its practical usefulness, which it 
would have been all but impossible to have foreseen only a year 
ago.” 

Tue Departmental Committee appointed by the Home 
Secretary in 1908 to consider accidents in places under the Factory 
Acts has presented its report. The total accidents increased 
steadily from 79,020 in 1900 to 124,325 in 1907, since which year 
there has been a fall. The committee has come to the unanimous 
conclusion that the increase which appeared so alarming was a 
paper increase, there having been little, if any, increase in the 
risks of factory life during recent years, while there has been 
greater care in the reporting of accidents. Nevertheless, the 
committee considers the accident risk is higher than it should be, 
and makes many suggestions for improving the factory law and 
the methods of its administration. The committee considers the 
time ripe for more regulations as to dangerous machinery and for 
new legislation requiring adequate lighting and the keeping in 
good repair of floors and stairs, for preventing machinery being 
too closely crowded together, and for regulating the lifting and 
carrying of heavy weights by women and children. It is also con- 
sidered, too, that where guards are required they should be fitted 
before the machines leave the makers’ works. The committee 
notes, however, that while it is one thing to supply the guards, it 
is another to keep them permanently in use. ‘The workpeople 
themselves sometimes object. and employers have a difficult task 
in securing the proper maintenance and use of guards throughout 
hig factories. It is essential, however, that they should undertake 
tais duty. 
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TO CORRESPONDENTS. 





42 In order to avoid trouble and confusion we find it necessary to inform 
corres; ents that letters of inquiry addressed tu the public, and 
inte Sor insertion in this column, must in all cases be accompanied 
by a large envelope legibly directed by the writer to himself, and stamped, 
in order that answers received by us may be forwarded to their destina- 
tion. No notice can be taken of communications which do not comply 
with these instructions. 

aa All letters intended for insertion in Tuk ENGINEER, or containing 
questions, should be accompanied bu the name and address of the writer, 
not ily for publication, but as a proof of good faith. No notice 
whatever can be taken of anony cate 

We cannot wndertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


E, A. P. (Worcester).—We do not think any confusion is caused by the 
use of line in the sense of the railway company and of the road, nor even 
asa single rail, though it is not very often used in that sense. The context 
always makes the meaning clear, and restriction to a single word would 
rob our language of some of its elegance and flexibility. 

CANTILEVER.—Comparatively little had been done on the north shore 
beyond the re of the pier. The falsework was in position’ 
for the erection of the shore span, but not much of the w. rk was done. 
If = will turn to Volume II. of the Royal Commission+rs’ Report you 
will see from photographs 33 and 36 the condition of the work on the 
north bank on August 15th, 1907, a fortnight before the c llapse. 

O.B. (Swansea).—We understand your question to be, can one vessel float 
in another which is very little bigger than it? The reply is certainly in 
the affirmative. As long as the thickness of water is great enough to 
remove surface tension effects the vessel will float. It is the head of 
water, which is irrespective of volume, which supports the floating body. 
A familiar example is the float chamber of a carburetter; the float is 
very nearly as big as the case containing it. Put it another way. The 
gates have no influence upon the hydrostatic condition ; hence, as the 
vessel is floating when she came into the lock, the door being open, she 
will remain afloat when the doors are closed. If we have misunderstood 
you please write again. 
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DEATH. 
On the 10th March, suddenly, at his residence, ‘‘ The Firs,” Bush Hill 
Park, Enfield, Middlesex, WiLLIaM Isaac Tayor, M.I. Mech. E., M.£.N.A., 
M.I. Mar. E., M.I. Elec. E., age 62. 
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The Navy Estimates. 


Iris the custom of the general public, in dis- 
cussing the Navy Estimates, to consider only the 
number of ships and the balance of naval power. 
Little or no attention is paid to the cost of indi- 
vidual vessels, guns, armour, or engines. The 
estimates are taken in the lump, and according as 
the critic is a “little navy” man ora “big navy” man, 
they are deemed too great or too small. There is 
never any attempt to analyse the figures, never any 
effort to discover if we are paying too much for our 
ships. The taxpayer finds the money that is 
demanded of himeither complacently or grumblingly, 
and trusts to Providence and the Board of Admiralty 
to see it economically expended. That there is 
good cause for this indifference on the part of 
the public will be understood by anyone who has 
endeavoured to unravel the complexity of the esti- 
mates. There are pages on pages of tables, and 
columns on columns of figures, but the accounts 
are of such a complicated nature, and the details 
are so meagre, that it exceeds the ability of man to 
glean even by the most patient study more than a 
very few scattered facts, and they only too fre- 
quently are not those most wanted. 

Consider, for example, the estimates this year. The 
most remarkable recent development in armament is 
the adoption of the 13.5in. gun. What does that 
gun cost ? How does it compare in price with the 
12in., of which the price is apparently about 
£12,500? ‘Fo these questions we find no answers ; 
across the columns where they should be is written, 
“Details not yet complete.” Turn again to the 
12in. gun. We have said that its cost appears to be 
about £12,500; that is the figure in the case of the 
Neptune, the armament of which is composed of 
ten 12in. guns and sixteen 4in. guns, and is esti- 
mated to cost £141,000. The 4in. guns cost in 
some cases £1000 apiece, and insome £810. Taking 
the higher figure and subtracting £16,000 from 
£141,000, we have £125,000 for the ten 12in. guns 
of the Neptune. The Indefatigable has also 12in. 
guns of the same type, but eight instead of twelve. 
She has also sixteen 4in. pieces, and the total cost 
of her armament is £98,500. From these figures 
it is easy to deduce that each of her 12in. guns costs 
£10,300 approximately, as compared with £12,500 
for the Neptune’s guns. Take again the Hercules, a 
sister ship to the Neptune, and with precisely the 
same armament, but costing £131,500 instead of 
£141,000—£9500 less. No doubt these apparent 
inconsistencies can be explained, and it would be 
instructive and interesting to have the explanations. 
Consider, again, the question of armour. We have 





searched the estimates, but have been unable to 
discover the slightest clue to its cost. Mr. Arnold 
Hills has estimated, in a letter published a few days 
ago, that the armour for the ship his firm is build- 
ing, the Thunderer, will cost about £118 per ton. 
That is certainly above the actual figure, but even 
allowing a fair margin for error, the difference 
between the price paid and the manufactured cost, 
which Mr. Hills puts at between £50 and £60 per 
ton, is considerable. Are we paying too much for 
our armour plate? Some years ago Sir Andrew 
Noble came to the conclusion that the makers’ 
prices were excessive, and they were reduced. 
Are they still too high? The manufacturers have 
an enormous and costly plant to maintain, which fre- 
quently is allowed to lie idle for months. The capital 
and depreciation charges are very considerable, and 
the price of the product is naturally high. Is it 
true, as Mr. Hills says, that the armour plate ring 
is keeping the price up, and that much cheaper 
armour equally good could be got elsewhere ? We 
believe the makers have nothing whatever to fear 
from an investigation, but we are not convinced 
that the Admiralty method of ordering armour leads 
to the highest economy. Those are questions of very 
vital importance on which the Navy Estimates throw 
no light. Furthermore, Mr. Hills tells us that he has 
the designs of a ship that could be built complete for 
as much as the Orion costs without her guns and 
ammunition—£1,769,894 in the estimates—would 
have greater structural strength by 10 per cent., 
displace 20 per cent. less, and have 10 per cent. 
higher battle efficiency. Mr. Hills is not without 
experience in the buildingof battleships, and his ideas 
should be worth considering, though they may not 
accord with Admiralty views. Why does he not 
bring them before the Institution of Naval Archi- 
tects, where they could be fully discussed ? 

An extremely interesting point that may be 
raised in connection with the estimates is the 
ratio of the weight of armament and ammunition 
to the displacement of ships. Unfortunately, the 
secrecy of the Admiralty is so great that there are 
few available figures to work upon. At first sight 
it would appear that modern vessels have a very 
great deal more offensive power per ton than the 
older ships. That they are more heavily armed is 
certain, but not to the extent that at first sight 
appears. A rough, but fairly accurate, estimate 
may be formed, we suggest, by taking the weight of 
the guns’ mountings and ammunition as proportional 
to the cube of the calibre. This we may call the 
gun unit. For the 4in. gun it is 64, for the 5in., 127, 
for the 6in., 216; for the 9.2in., 779; for the 12in., 
1728; and for the 133, 2460. These we may reduce to 
the unit of the 4in., and they become 1, 1.98, 3.4, 
12, 27, and38.4. Taking now battleships of recent 
years, and omitting all minor pieces, we find the 
proportional ratio of gun weight to displacement as 
follows :—Majestic, 1; Canopus, 1.2; Duncan, 
1.1; King Edward, 1.2; Nelson, 1.4; Dread- 
nought, 1.5; Bellerophon, 1.54; St. Vincent, 1.5; 
Neptune, 1.4; Orion (13.5in. guns), 1.7. Thus, in 
seventeen years we have increased the ratio of gun 
weight per ton of displacement 70 per cent. It 
used to be held that owing to the conditions under 
which British ships had to act—distance from 
the base, long cruises, and so on—they could not 
be expected to have the same ratio of gun power 
as ships of other nations. Apparently this view 
has changed, as all modern vessels give ratios of the 
same order:—Germany 1.8, France 1.6, America 
1.4, Japan 2.0, to Great Britain’s 1.7. Mr. 
Arnold Hills, then, must have some secret of 
construction which is hidden from all other 
designers. It is, perhaps, worth directing atten- 
tion to the fact that the ratio makes a saw 
tooth ascent. For instance, note that the Belle- 
rophon, the first improved Dreadnought, rose to 
1.54; the St. Vincent, which followed, was only 
1.5; and in the Neptune the unit had fallen to 1.4. 
Here we begin again with the Orion, which goes up 
to 1.7. She carries 13.5in. guns, and displaces 
23,500 tons; later ships will probably carry the 
same sized guns in the same number, but the dis- 
placement will augment; hence the ratio will fall. 
Then the 15in. gun will come in and raise it again. 
What appears to happen is that a gun is fixed upon, 
and in each successive design the weight of the ship 
increases until a point is reached where the next 
biggest gun is introduced, and the same thing is 
repeated. It may be interesting to consider a few 
cruisers in the same way. We start with the 
Drake of 1901. Her ratio is .5; then the Duke of 
Edinburgh, 1904, with .8; the Invincible, 1.34; 
and the Lion (134 guns), 1.3. Thus it will be seen 
that the weight of ordnance per ton of displacement 
has risen 2.6 times in cruisers. The similarity in 
the case of the Invincible and the Lion is worthy 
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of notice, since at first sight the Lion appears to be 
much the more powerful ship of the two. 

We have endeavoured in this article to consider 
the naval estimates from points of view which are 
usually neglected, with the hope of turning attention 
from the mere number of ships to the question of 
their individual efficiency, regarded both in the 
light of their fighting power and their cost. The 
estimates will be under discussion at the very time 
these pages are in the press, and we may see 
occasion to return next week to the same subject. 
For the time being it is sufficient to put them on 
record by quoting a few passages from the First 
Lord’s statement. This we have done in another 
column. 


The Value of Superheating. 


THE long letter on the influence of superheated 
steam on cylinder efficiency, written by Mr. King, 
and published in our last impression, raises ques- 
tions of much interest—questions, we may add, 
which are probably quite new to the majority of 
our readers, because superheating is, after all, a 
thing of yesterday. Mr. King wants to know why 
it is that superheating has no effect on a diagram. 
Surely if it prevents condensation and gets rid of 
the missing quantity factor we should have fattened 
diagrams. Those which he gives are, however, not 
fattened, and although a saving of fuel of from 24 
to 27 per cent. is effected by raising the tempera- 
ture of the steam to 335 deg. Cent., or 635 deg. 
Fah., the cause of the saving must be sought else- 
where, and, accordingly, he attributes it to the 
increase in volume obtained by raising the tempera- 
ture of the steam. Although he does not definitely 
say so, he leads us to assume that superheating 
has not the least effect on the missing quantity— 
that, in a word, it does not reduce initial con- 
densation. 

Let us see what all this implies. As to initial 
condensation, we know that within a recent period 
doubts have arisen as to whether the theory of 
initial condensation due to heat exchanges with the 
cylinder walls is sound. That condensation takes 
place to some extent is not disputed, but that it can 
account for losses of as much as 30 per cent. is 
denied. It is furthermore pointed out that, no 
matter what is done to keep up the temperature of 
the walls, the loss remains about the same. The 
heat trap theory of the compound or triple-expan- 
sion engine is flatly contradicted by the circum- 
stance that just about the same percentage of steam. 
is lost in single cylinders and in the first cylinders 
of compound and triple-expansion engines. Again, 
the presence of a spoonful of water in a cylinder 
will enormously aggravate the loss. Not many 
engineers will now maintain that the last word has 
been said about initial condensation, or the rela- 
tions which steam pressures bear to quantities of 
heat in given weights of steam. So far Mr. King’s 
arguments are reasonable enough. Again, he is 
perfectly correct in assigning a high value to 
increase of volume due to superheating. In 
every case the utilisation of heat for the pro- 
duction of power requires augmentation of volume 
as its mechanism. Air engines, steam engines, 
internal combustion engines, all work on the 
same principle; and when we say that the 
efficiency depends on the difference between T and 
T’, the initial and terminal temperatures of the 
working substance, we mean that it depends on the 
difference between the initial and terminal volumes, 
and consequently pressures. It requires no argu- 
ment to show that if for every 70 cubic feet of 
steam a boiler supplied without a superheater it 
supplies 100ft. with one, a very considerable per- 
centage is gained. Always provided that the 
evaporative efficiency of the boiler is not reduced; 
again, Mr. King’s reasoning is sound. 

When, however, we come to sift the evidence of 
his soundness supplied by his letter, we find it 
entirely inconclusive. We are told nothing con- 
cerning the weight of water put into the boilers, and 
without this it is, of course, impossible to arrive at 
percentages of loss by condensation or liquefaction. 
The latter word is conveniently used to express the 
destruction of steam caused by the performance of 
work. Mr. King points out that the diagrams are 
much the same, whether the steam is superheated 
or not. But why should they be different? The 
average pressure in a cylinder is fixed by three 
factors—the initial pressure, the terminal pressure, 
and the resistance. For any given engine, so long 
as the load, that is to say, the resistance offered to 
the motion of the piston, is the same, the average 
pressure must be the same, no matter what 
we do. De Pambour was the first to enunciate this 


truth, and for some time it was regarded with incre- 


dulity. “ How,” it was said, “ could a force produce 
motion unless it was greater than the resistance ?” 
All this is history, however. Furthermore, ini- 
tial condensation has nothing to do with the curves 
of a diagram. Broadly speaking, condensation is 
supposed all to take place during the time the 
steam port is open; and at the moment when it 
closes we have just as much steam in the cylinder 
as would have been there if no condensation had 
taken place, only we have in addition 20 to 30 per 
cent. of hot water. Superheating may prevent the 
production of this water, but it does not affect the 
diagram in consequence. If Mr. King could have 
supplied the weight of the water represented by the 
diagrams, then it would have been very easy to 
ascertain what effect superheating had on initial 
condensation. 

The figures given in Mr. King’s tables are well 
worth careful examination. It is difficult to draw 
conclusions from them. Let us take, for example, 
line 7. We have a cut-off at 35 per cent., an initial 
pressure of 7.2, and a mean pressure of 3.83. The 
steam is saturated. Next take line 11, superheated. 
Initial pressure 8.0, cut-off 35 per cent., average 
pressure 3.02. Mr. King gives the cylinder efficiency 
in the first case as 53, and in the second as 38. 
His obvious deduction is, if superheating is so 
useful, why has it not kept up the pressure? If, 
however, he had looked into the facts a little 
further, he would have seen that the revolutions 
were with the saturated steam 217 per minute, and 
with the superheated steam 255. There is in- 
sufficient parity between the conditions to enable 
any useful deduction to be drawn. “ These diagrams 
show,” says Mr. King, “that a given volume of 
steam at a given pressure develops as much power 
when it is saturated as when it is superheated ; con- 
sequently the increase in efficiency is not in the 
cylinders, but in the boiler exclusively. If there 
were gain in the cylinders, it would appear in the 
indicator diagrams.” No one so far as we are aware 
has disputed this. No one has contended, leaving out 
condensation, that superheated steam will do more 
than saturated steam. The argument is that much 
less steam need be admitted to the cylinder, because 
initial condensation will be prevented, and this in 
two ways—first, by keeping up the temperature of 
the metal above condensation point, and secondly, 
because dry steam parts with its heat or becomes 
hotter with much more difficulty than does satu- 
rated steam. Therefore variations in the tempera- 
ture of steam gas have much less influence on the 
metal than would variations in the temperature of 
saturated steam. In order that this advantage may 
be fully realised, it is essential that the temperature 
should never fall to that of saturated steam at the 
same pressure. In the case cited by our corre- 
spondent we have steam at 170 1b. with a tempera- 
ture of 385 deg. Fah. This was superheated to 
635 deg. Fah., or by 250 deg. If this was the 
temperature during admission, then 250 deg. repre- 
sents the margin available to meet losses. The 
augmentation in volume would have been about 29 
per cent., which is, no doubt by chance coincidence, 
very nearly equal to the saving claimed in fuel. 

Our correspondent, speaking of foreign locomotive 
practice, with which he is familiar, tells us: “ The 
most usual cut-off for the superheated steam at 
high piston speed is 35 per cent., while for the 
saturated steam engine 15 per cent. and even 14 per 
cent. is more common, except at moderate or low 
speeds. With steam of the same qualisy, that 
engine which expands its steam to the greatest 
volume is usually recognised as the most efficient 
in its cylinders, consequently this increase of cut- 
off with superheated steam is of itself alone 
opposed to cylinder efficiency.”’ He also tells us 
that the cylinders are made with 30 per cent. more 
capacity, to find room for the increased volume of 
steam. It seems clear that the superheated engines 
must be. very much more powerful than the 
saturated steam engines. He does not say so, and 
we are left in doubt as to the reasons why cut-offs 
so different in percentage should be adopted. It is 
reasonable to assume that the more stable the 
working fluid is the greater is the expansion and 
range of temperature admissible in a cylinder. Why 
do foreign locomotive superintendents act as though 
this assumption is erroneous ? 

Mr. King is well known to our readers as an 
uncompromising advocate of compound locomotives. 
We have him here admitting that superheating 
will do just as well as compounding. The fact 
remains, however, that neither he nor anyone else 
has attempted to demonstrate a cumulative saving. 
It does not appear that any advantage is gained by 
working superheated steam through two or three cy- 
linders instead of one. This might be made to prove 





many things, as our readers will see for themselves. 


What is wanted just now more than anything elge 
is a complete research into the temperatures inside : 
cylinder working with superheated steam. Imper. 
fect as have been the results obtained by Donkin 
and others with saturated steam, results got in the 
same way with superheated steam would be inter. 
esting, and possibly quite useful. 


The Production of Coal. 


Ir is well known that, apart from various fluctua. 
tions which have occurred from time to time, the 
average production of coal per miner employed jn 
the United Kingdom has been diminishing for many 
years past, and it is still impossible to foresee g 
period when the downward tendency will be checked. 
The Eight Hours Act, as was expected, has brought 
about a further reduction in the average output 
simultaneously with a large increase in the number 
of workers employed; whilst, at the same time, 
accidents in mines have become more numerous 
than was formerly the case. Dealing first with the 
individual capacity of the miners, it is of particular 
interest to refer to 1907, because that year stil] 
represents the twelve months of maximum produc- 
tion of coal in the history of the United Kingdom, 
The quantity of coal raised was 267,812,000 tons, 
and it was handled by 940,618 workers engaged 
both underground and on the surface, the average 
for both classes working out at 284 tons for the 
year. The twelve months in question were 
specially favourable for the coal trade, at all 
events for the amount of tonnage produced, as it 
was over sixteen millions of tons greater than in 
1906. The number of miners occupied in 1907 was 
58,000 in excess of the preceding year, but the 
addition of such a large army of workers did not 
prejudicially affect the average output, which 
amounted to 284 tons in 1906 as well as in 1907. 
It is of some importance to emphasise this fact, 
although it is possible that the experienced miners 
in their own pecuniary interest produced a larger 
individual tonnage in 1907 than the new workers, 
and thus maintained the mean output in 1907 on 
the level which obtained in 1906. How things 
have changed since that time may be understcod 
from a calculation made from the statistics issued 
annually by the Home- office, which has recently pub- 
lished an advance proof of the outputof coaland other 
minerals, and the number of persons employed at 
mines, under the Coal and Metalliferous Mines 
Regulations Acts during 1910. 

The limitation in the individual production, after 
the stationary position of 1907 as compared with 
the previous year, received a further illustration in 
1908, when owing to the unfavourable course of the 
coal trade the output receded by over 6,000,000 tons 
to 261,512,000 tons, notwithstanding the circum- 
stance that a fresh army of 47,000 persons was 
added to the total engaged in underground and 
surface work in connection with coal mining. Asa 
consequence the average output dropped to 264 tons. 
But with the Eight Hours Act coming into opera- 
tion for the greater part of the country in the 
second half of 1909, we find a further decline in the 
efficiency of the miners taken collectively. The 
production of coal in 1909, it is true, made a fresh 
advance to 263,758,000 tons, but as the number of 
miners increased to 1,014,000 the average output 
fell to 260 tons for both underground and surface 
workers. If we now take the past year into con- 
sideration it is seen that with the Eight Hours Act 
in force also in Northumberland and Durham, as 
well as in other parts of the country, a further 
diminution has occurred in the mean output of the 
miners. The production of coal amounted to 
264,292,000 tons, but as the number of persons 
employed rose to 1,049,400 the average output 
was only 251 tons for both underground and 
surface workers. If a comparison is made between 
the results of 1907 and those of 1910 it is really 
surprising to observe that 109,000 more mining 
workers were required in 1910 to produce a quantity 
of coal which was over 3,000,000 tons less than the 
total tonnage raised in 1907, and it is equally 
astonishing to find that the slight increase in the 
output of coal in 1910 as contrasted with 1909 was 
only accomplished with the aid of a fresh army 
of 35,000 workers, who, if solely responsible for 
this particular augmentation in the output, would 
each have won about 15 tons of coal last year. 

It is reasonably certain to assume that a portion 
of the blame for the further reduction in the 
efficiency of the miners individually in 1910 may 
be placed upon the labour troubles incidental to the 
bringing into operation of the Eight Hours Act in 
Northumberland and Durham, and the continuance 
of similar difficulties in South Wales. Apparent 





confirmation of this assumption is afforded by the 
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fact that the output of coal in these particular 
districts experienced a large decline, whilst. an 
/ k place in most of the other districts of 
On the other hand, the remainder of 
of the r sponsibility for the further shrinkage in 
the average output must be placed upon the miners 
themselves, for it cannot be believed that they have 
abandoned the practice of limiting the output, or 
that they will ever discontinue doing so. At the 
game time, it must be admitted that all the circum- 
stances surrounding the coal mining industry last 
ear were SO unusual that it would be premature at 
present to draw definite conclusions that the 
average output per miner will remain as in 1910 
when the miners have settled down to the working 
of the Hight Hours Act. It is nevertheless certain 
that if the individual production continues at the 
low level which obtained in 1910, the time is not 
far distant when, unless the Eight Honrs Act is 
modified in some way, coal consumers in general 
will have to pay the bill. So far, consumers have 
heen very fortunate in the matter of coal prices 
since the Act came into operation; but the day of 
reckoning cannot be delayed much longer, espe- 
cially as the cost of producing coal has been 
increased by the greater amount of compensation 
payable owing to the enormous augmentation in 
the number of non-fatal and fatal accidents in coal 
mines since the Eight Hours Act came into force. 


increase too 
roduction. 
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Trades Unions and the Law Courts. 


THERE is no satisfying the militant trades 
unionist. If a dispute is afoot between capital and 
lahour, and capital proves the victor, the Legislature 
is blamed for not having strengthened the hand of 
labour. If the matter has arisen upon the con- 
struction of statute, and is therefore made the 
subject of* discussion in a court of law, the judge is 
declared to be prejudiced if he decides against the 
working-man. It is not difficult to under- 
stand this attitude. The teaching of the trade 
union leader is that the judges, being more or less 
drawn from the privileged classes, are biassed in 
the direction of the employer; and that the 
tendency of at least one of the great parties in the 
State is to favour capital as against labour. In 
sunport of this view he quotes the famous Taff 
Vale case, which the judges decided against the 
working-man. He adds that they had to he set 
right by Parliament. Allegations against our 
judiciary can be rebutted without much difficulty ; 
but the ahsolute insincerity of the charge so freely 
made stands revealed when we find the proletariat 
protesting against decisions with which empl>yers, 
as such, have nothing whatever to do. Take, for 
instance, the Osborne case. That cause célébre 
has recently elicited the following elegant pro- 
nouncement from Mr. Wardle, M.P. Speaking 
at a recent meeting of the Amalgamated Society of 
Railway Servants, he appealed to his audience not 
to stop subscribing to the parliamentary funds 
simply because “some old fossil of a Judge” bad 
declared it to be illegal to run working men for 
Parliament out of theirown money. He asked his 
hearers: “ Are we going to sit tamely in these days 
and be ruled by a few aristocratic judges in the 
House of Lords? Not likely.” He then went on 
to advocate the establishment of Industrial Courts, 
where working men who thought they had been 
punished, suspended, or discharged for what seemed 
to them flimsy reasons might take their cases and 
have a fair opportunity of getting justice against 
their employers ; and he stated that a Bill was to 
be introduced shortly on these lines. We shall be 
much interested in the perusal of this measure when 
it is introduced to the House of Commons. What 
kind of justice will it perpetrate? Something is heard 
occasionally of substantial justice: but substantial 
justice means something less than justice. Who 
are to be the judges in this new tribunal? Are 
employers to be compelled to appear before it ? 
Perhaps Mr. Wardle and his friends will make pro- 
vision for all these matters when drafting the 
measure. We should advise them, too, to bear in 
mind the very latest Osborne case when they are 
settling the jurisdiction of the new tribunal. In 
that case Mr. Osborne, who was a member of the 
very society which Mr. Wardle was addressing, was 
seeking reinstatement to full membership on the 
ground that he had been improperly expelled. And 
he gained the day in the Court of Appeal. His case 
Was not prejudiced because he was a member of a 
trade union. The Court had an Act of Parliament 
before them which they had to interpret according 
to rules which have been evolved through centuries 
of litigation. Bearing this case in mind, the work- 
ing man may some day be brought to realise that 
the Judges are expounders, not makers of the law. 





Every litigant should recall the words uttered by 
Chief Justice Vaughan, in a well-known case :— 
“Perhaps if we, the Judges, had been makers of 
the law this question had not been; but we are to pro- 
ceed upon the laws as made, and cannot alter them. 
This is not a thing of our promotion; and thus I 
speak to satisfy such as might object against us.”’ 
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Speed and Power of Ships. By D. W. Taylor, E.D., Naval 
Constructor, U.S.N. London: Chapman and Hall, 
Limited, Henrietta-street, Covent Garden, W.C. 


Mr. Taytor has been fortunate in having an unexampled 
opportunity of obtaining most valuable material for the 
preparation of his recently issued work, entitled “ Speed 
and Power of Ships.” through his official position as 
Superintendent of the Experimental Model Basin of the 
United States Navy, at Washington. In his preface 
he says: “ During the vears that the author has directed 
the work of the United States Experimental Model Basin, 
many results obtained there have been published in the 
“ Transactions ” of the Society of Naval Architects and 
Marine Engineers, and elsewhere ; so naturally the experi- 
ments have been made large use of wherever applicable.” 
We have been accustomed to receive many similarly 
valuable contributions, by the courtesy of our own 
Admiralty, from the pens of the veterans Froude, father 
and son; and from those of Major Guiseppe Rota, of the 
Italian Navy, Mr. Tavlor himself, and others, but never 
in the extremely liberal style of this publication. 
Engineers and naval architects owe a debt of gratitude 
to the authorities who have made the book possible. It 
is full of the most interesting information on nearly all 
the pressing problems of naval architecture, from the 
speed and power point of view. 

There are doubtless those who will consider that the 
author is inclined to rather extensive use of symbols, 
which sometimes appear to confuse instead of clarifying 
his reasoning. There is also a good deal of mathematical 
demonstration in the book which might have been 
omitted, without reducing to any great extent the value 
of the volumes to the ordinary student. A tendency to 
repetition may also be noticed in places, which was, 
perhaps, inevitable in dealing with such a many-sided 
problem as speed and power of ships, and is forgivable 
where certain features need special emphasis. Mr. 
Taylor is most interesting, and most concise, where his 
particular theme happens to be one of the more widely 
discussed points, with which his subject bristles. Here, 
his training at the Greenwich Naval College, and his 
lucid reasoning faculty, have stood him in good stead. 

A considerable portion of the first chapter is devoted 
to waves and wave formation.and in this there is nothing 
new to call for remark. In discussing what has become 
known as “Froude’s Law of Comparison,” he is careful 
to point out that this is really a misnomer; for Froude 
onlv developed a particular case of the general law of 
mechanical similitude, as first enunciated by Newton, 
and demonstrated bv French mathematicians of last 
century. He credits William Froude with being the first 
to use the Law of Comparison to obtain practical results, 
and shows that the Law is applicable to many problems 
beside that of the resistance of ships. He gives a good 
deal of attention to the question of accurate estimation 
of wetted surface, which seems to be a somewhat un- 
necessary refinement when we consider the assumptions 
that are subsequently made in applying surface friction 
errrections, and also that the actual amount of wetted 
surface must chinge as soon as the wave system set up 
by motion changes the profile of the surface covered by 
water. 

A feature of special interest is the method used in the 
United States Model Basin to determine the lines of 
flow of water round various shapes of model. The model 
surface, and adjacent fine transverse nettings, were coated 
with sesquichloride of iron mixed with glue. Pyrogallic 
acid was ejected from lines of holes in the bottom of the 
model when in motion, which caused gradually widening 
smears of ink to be formed on the model and netting. 
By this ingenious method the flow of the stream lines 
was determined for various models, and these are given 
in the volume of plates. 

In the second chapter the author gets into his stride. 
His subject is Resistance, and the fact of his having 
already published a widely read volume on “ Resistance of 
Ships ” adds naturally to this, his more mature, considera- 
tion of the same question. He mentions incidentally an 
old evergreen suggestion which is a constantly recurring 
dream of inventors, viz., the use of air lubrication to 
reduce the surface friction of the hull. The idea is to 
produce a film between the water and the skin by pump- 
ing air out through orifices in the forward portion of the 
underwater surface. Experiments at Washington have 
demonstrated the futility of the scheme; as the air per- 
sists in forming globules instead of a film. No reduction 
of resistance was ever found, even in the case of a flat 
plate. There is another consideration, too, which the 
author does not mention, that the effect of this layer of 
air upon propellers is likely to be harmful to efficiency of 
propulsion. We are glad to have this fact stated in clear 
terms to prevent further waste of time and energy in 
future, for the scheme periodically appears with refreshing 
vitality. 

The well-known factors of resistance, eddy-making. 
wave-making, and air resistance, are all effectively dealt 
with ; and curves are given of residuary resistance for ten 
vessels, having five different displacements and varying 
prismatic coefficients. These are further analysed to 
show the extreme variation in the indices of power in 
terms of speed as the speed is increased. The falling off 
of this index at high speeds, such as have been attained 





VL 
speed—is pointed out, only to put aside consideration of 
such extreme cases, as beyond the scope of the work. 
This is rather to be regretted, as it is certainly one of the 
most interesting and little understood features of speed 
and power. 

Based upon the results of the ten models quoted above, 
the author has a very pregnant paragraph on the effect 
of prismatic coefficient—or, as he prefers to call it, longi- 
tudinal coefficient —upon residuary resistance. This, as 
he points out, is a factor of prime importance in some 
cases. Two ships, 400ft. long, having the same displace- 
ment, but with prismatic coefficients of .64 and .56 
respectively, differ so much at 21 knots that the resist- 
ance of the former is 2.3 times that of the latter, while 
at 24 knots their resistances are identical. Similar 
results in lesser degree obtain in the other pairs, and the 
author directs attention to the fact that a small prismatic 
coefficient means large midship section area with fine 
ends, and vice versd. At moderate speeds the ends do 
the bulk of wave-making, but at high speeds the whole 
body of the ship takes part in it; hence the value of fine 
ends at low speeds, and the explanation of the apparent 
paradox, that the fuller prismatic coefficient reduces the 
resistance at the high speeds. Mr. Taylor’s comparison 
of these veasels for prismatic coefficient is not quite fair, 
for while length and displacement are constant, he varies 
beam and draught, so that the actual block coefficient 
varies also. It would be a more convincing demonstra- 
tion if prismatic coefficient had been the only variable. 
There can be no doubt, however, of the general accuracy 
of his conclusions on the matter. 

He shows that for nearly every speed there is fora 

Displacement oie 
(Length — 100)” 
tinct minimum of resistance, corresponding to a definite 
prismatic coefficient. For low and moderate speeds up 


1.1, the best prismatic coefficient is between 


with motor boats—using the relation to express 


given displacement-length ratio, 


to . 
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5 and .55. Above this point the coefficient rises, 


being .65 when via > = 1.5, and a little greater still 
4 

ao = 2. This bears out, of course, the result 
V 

of experience in other directions, and agrees with the 
generally accepted fact that fine midship sectional area 
is found to be necessary in very fast vessels relatively to 
their length. The effect of length upon resistance is also 
discussed, and the immense value of length at the higher 
speeds is shown. 

Curves of residuary resistance are given for eighty 
different models of a standard series. There are two 
values of beam draught ratio, 2.25 and 3.75; five values 
of displacement-length ratio, varying from 26.6 to 199.52 ; 
and eight values of prismatic coefficient ranging from .48 
to .8. The models were run over speeds to cover all 
practical requirements, and forty plates of curves derived 
from the experiments are given. 

The value of this mass of information is difficult to 
estimate. Never before, perhaps, has the general public 
been made privy to such a body of valuable data so 
exhaustively treated. From these curves the residuary 
E.H.P. of almost any form, approximating to the form of 
the standard series, may be obtained for any variation of 
coefficient ; and, further, information is given by which 
corrections for variations not shown in the standard series 
may be arrived at. 

Complementary curves of frictional resistance per ton 
of displacement for a 500ft. ship, having a standard 
wetted surface coefficient, are given, and from these the 
surface friction per E.H.P. may be readily deduced for 
ships of any length and surface. This E.H.P., added to 
the residuary E.H.P., will be the total E.H.P. of the form 
without appendages, for it may be assumed that with 
ordinary care there will be little or no eddy making. To 
complete the story the lines of the parent form from which 
these eighty models were derived are also given; the 
statement being made that they compared very favour- 
ably in all cases with other ships tried in the basin at 
Washington; presumably the comparison being made on 
the same coefficients. There can be little doubt that 
these curves will be very widely consulted by engineers 
who have no facilities for obtaining their own experi- 
mental data. 

This chapter on resistance deals very fully also with 
the question of squat, and change of trim, which is pro- 
duced by speed. Copious examples, showing the varia- 
tions of trim for ten models of varying coefficients, are 


when 


given, all plotted on bases of, and here, again, the 


information is very valuable and instructive. 
The author draws attention to the striking feature that 


1.2, this 


an abrupt change takes place when r 
ry 
being the well-known “ critical speed.” 

Passing naturally from this, some attention is devoted 
to the effects of shallow water upon resistance. Not 
only is the information obtained at Washington given, 
but Mr. Taylor has collated all the known information 
on the subject which has been published by authorities of 
the German, Danish, and Italian navies; and also by 
Mr. Yarrow of our own country, who experimented in 
the North German Lloyd tank at Bremerhaven. The 
data is of absorbing interest, and shows clearly that, 
speaking broadly, there is an enormous increase of 


resistance at about ma = .9, and yet at a 1.6 or 1.7, 
7L VL 

this increase has not only disappeared, but a positive 

decrease taken place, so that torpedo boats running in 

shallow water at these speeds may, and do, obtain 

greatly higher speeds than they normally would. Sum- 
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ming up an analysis of Colonel Rota’s experiments in 
shallow water, Mr. Taylor deduces a useful formula for 
vessels of normal proportions, whose block coefficient is 
not greater than .65, and whose speeds are not greater than 
V =. 
vL 
cases likely to be affected, he states the general formula, 
that the minimum depth of water necessary, in order 
that there may be no increase of resistance, is 


As these include the majority of practical 


10 x draught in feet x ~ The effects upon resist- 
4 

ance of appendages and of propeller hubs are concisely 

stated, and this concludes a chapter of great value and 

interest. 

Passing now to propulsion, a fair amount of space is 
devoted to the definitions and nomenclature used in 
speaking of the screw propeller, and to various theories of 
propeller action ; a good deal of mathematical treatment 
being introduced. Coming to the applicability of experi- 
mental tank methods to propeller investigation, the 
author points out the fact that to some extent the law of 
comparison between a small and large propeller breaks 
down, because all the pressures should be in direct 
proportion to the linear dimensions of the two compared 
propellers. The pressure may be resolved into two com- 
ponents, that due to head of water and that due to the 
head of air, viz., the atmospheric pressure. Now, in making 
a model of a large somalia, the pressure due to head of 
water may be reproduced, but itis not so with the pressure 
due to the atmosphere; hence the discrepancy. The 
author is clear in showing that this failure to comply with 
the law of comparison is not fatal to screw experiments, 
unless the model screw is run ata speed at which the 
large size screw cavitates; then the comparison breaks 
down because model screws do not cavitate usually. 
That this is,true he deduces from the fact that his own 

rimental work appears to give very reasonable results 
when applied through the law. This is also the case, of 
course, with the results of other workers in the same field. 
Mr. Taylor draws attention to the fact that the pitch of 
the driving face is not the true pitch of the propeller, but 
that the real or virtual pitch is something different, 
usually greater than the nominal pitch by an amount 
which varies with the actual pitch, the shape of the blade 
section, and the speed. 

He shows how the virtual pitch may be obtained 
exp2rimentally by finding the pitch which must be 
assumed, so that zero thrust coincides with zero slip. 
The effects of shape and number of blades, rake of blades, 
size of hub, and pitch ratio are all lucidly dealt with. He 
states that the best efficiencies are obtained with pitch 
ratios of from 1.5 to 2.0. This is, all along the line, in 
substantial agreement with the published work of 
Froude, in the “ Transactions’ of the Institute of Naval 
Architects. 

Treatment of the problem of screw propulsion is very 
full and very informing, an immense body of experimental 
data from screw experiments being given. Mr. Taylor 
is perhaps nowhere in the book so interesting as when 
discussing the vexed question of the cause and effects of 
cavitation. He starts, very naturally, with a considera- 
tion of the now classical results obtained with the Daring, 
as published by Mr. Sidney W. Barnaby, and states 
that the pressure of about 11 1b. per square inch of pro- 
jected area, at which the screws of the Daring broke 
down, was for a long time accepted as the critical and 
limiting pressure that might be adopted. We are not 
sure that the author is correct in attributing this con- 
clusion to Mr. Barnaby, for that investigator has always 
recognised that this figure only applied to the special case 
he was quoting, and at the time the revolutions of the 
Daring, about 400 per minute, were about the limit for 
reciprocating engines. The use of turbines for marine 
purposes was scarcely a serious contemplation at that 
time, and turbine screws differ materially from those 
used with reciprocating engines. The turning moment is 
uniform, blades are more deeply immersed, and have finer 
pitch ratios. Owing to the greatly increased number of 
revolutions the dynamical considerations are also very 
important as bearing on the possible thrust which may be 
carried. All these features are in the direction of in- 
creasing the critical pressure, and it was soon observed 
that higher pressures than 11 lb. could be safely adopted, 
while under other conditions cavitation might appear at a 
much lower pressure. Mr. Barnaby’s work must be 
remembered as the first observed example of serious break- 
down of propellers due to the phenomenon which he 
named cavitation. 

Mr. Taylor considers that the two prime factors which 
control the appearance of cavitation are:—(1) Speed of 
blade through the water, conveniently measured by the 
speed of the tips of the blades; and (2) shape of blade 
section. He cannot see why the formation of vacuous 
cavities on the back of the blade should cause serious 
loss of efficiency, because the presence of such vacuo 
argues a pressure of 14 lb. or 15 lb. per square inch due 
to atmospheric head, to which must be added the ordinary 
pressure upon the face. He considers that the only loss 
of efficiency would be a small amount due to the pro- 
peller working with a slightly higher slip, while the losses 
which accompany cavitation are much higher than this. 
The possible causes of cavitation are discussed fully, and 
a description is given of the attempts made to overcome 
eae of producing cavitation in an experimental 
tank. 

Experiments were made with a specially designed 
cavitating propeller in which tubes were led to points on 
the face and back of the blade. Pressure on the face, 
and suction on the back of the blade were thus measured. 
For the purpose of observing the action of this propeller 
there was fitted a fixed disc with a slot, and immediately 
behind it a revolving disc with a similar slot driven at 
the same speed as the propeller. The-propeller itself was 
brightly illuminated, and the persistence of the instan- 
taneous vision enabled the behaviour of the water round 


the blade to be observed. Exhaustive experiments, 
which cannot be described here, were made, with the 
result that the author comes to the conclusion that the 
cavities formed at the back of the blade do no harm to 
the efficiency. This is a radical change of attitude to the 
problem, and no doubt formulates a + ate which must 
have occurred to many who have had to deal with it. 
To what, then, is the loss of efficiency due? 

Mr. Taylor believes that cavitation is due, not to 
cavities formed at the backs of the blades, but to cavities 
formed at the driving face. His theory is that the face of 
the blade is advancing through the water at an angle of, 
say, 3 deg., and is associated with the leading portions of 
the back, whose direction is such that it is advancing 
through the water at an angle of over 20 deg. A con- 
sideration of the motion of water past an inclined plane 
with a sharp edge shows a tendency for the water to 
cascade round to the back of the leading edge of the plane. 
Similarly, the water meeting the face of a propeller blade 
has a tendency to cascade round to the back of the blade 
with a force due to its 3 deg. of angle to the line of 
advance. 

But, on the other hand, the water meeting the back, 
which has an angle to the line of advance, of, say, 20 deg., 
cascades with much greater force from back to front. 
The result is a differential cascading effect from the back 
tothe front, which causes first eddies, and then cavities, 
on the face of the blade. If the plane were moving in a 
straight line this eddying and cavitation would cause a 
mass of dead water to be carried along behind the plane, 
but in a propeller the plane is a revolving one, and so it 
cannot carry the water along. The writer considers that 
strong centrifugal action is brought to bear on this water 
locally, and that this plays a part in causing cavitation. 
He therefore puts aside cavitation at the back of the 
blade as a serious cause of loss, and attributes the sudden 
fall in efficiency to the diminution of effective surface of 
the driving face, due to the presence of these cavities 
upon it. This is an ingenious and novel theory, and 
suggests much. On this theory the advantages of a wide, 
thin blade are obvious, fcr if the blade is so wide that 
that there is sufficient area remaining, after deducting 
the part lost by cavitation, to deliver the necessary 
thrust, and to prevent the cavitation affecting detri- 
mentally the manner in which the water leaves the face, 
there should be little or no loss, although cavitation be 
present. 

The author experimented with propellers upon which a 
strip had been attached to the back of the blade, near the 
leading edge, which was calculated to precipitate the 
cascading effect, and he obtained corroboration of his 
theory. He is logically led from this to suggest a slight 
convexity of face, thus reducing the residual cascading from 
back to face by increasing the angle of the face at the lead- 
ingedge. Similar reasoning suggests a slight concavity of 
the leading portion of the back. Apparently full-sized 
experiments in this direction have not met with the 
success which was anticipated. 

The cure seems to be to make blades of normal 
symmetrical section, as broad and as thin as is consistent 
with safety, the surfaces as smooth, and the edges as 
sharp, as is practically possible. As a matter of fact, this 
is the procedure adopted in nearly all cases where cavita- 
tion is to be feared, and we should incline to this rather 
than to the adventitious aids which the author is inclined 
to favour. Mr. Taylor’s treatment of the subject is clever 
end original, and appeals to us as at least a reasonable 
explanation of the phenomenon. 

The question of wake percentage is dealt with at some 
length, but is based on the results obtained at the tank 
of Messrs. John Brown and Co., Clydebank, and published 
by Mr. W. J. Luke. The experimental installation at 
Washington does not admit of tests of model screws in 
association with model ships, so the author is dependent 
to a large extent on outside information for much of his 
matter in this connection. He gives figures for the effect 
of inward turning and outward turning screws, and quotes 
the trials of a vessel in which the speed with inward 
turning screws was 12.8 knots at 2100 I.H.P., and 14.12 
knots at 1950 I.H.P. with outward turning screws. This 
is a very marked case of the advantage obtained by 
adhering to the practice almost universally adopted, and 
which is the result of trial and error in many cases. 
The Clydebank experiments confirm the superiority of 
outward turning screws; they have been already fully 
published and commented upon. 

A considerable space is absorbed by mathematical 
calculations of the stresses of material in propellers, and 
the necessary thickness to adopt for safety. Paddle pro- 
pulsion and jet propulsion are also discussed. The author 
considers that a paddle wheel at the stern will give a 
higher efficiency than side wheels, because of its location 
in the wake of the ship. 

A chapter is palin to trials and their analysis, and 
much sound advice and information is given. Professor 
Peabody, of the Massachusetts Technological Institute, 
an authority on steam indicators, is quoted as realising 
the limitations of indicators as instruments of precision, 
and the author himself says, “‘ With an accurate torsion- 
meter the determination of shaft horse-power will be 
much simpler and easier than the determination of indi- 
cated horse-power by means of indicators.” The whole 
subject of trial analysis is very fully and accurately 
treated. 

In dealing with the powering of ships, Mr. Taylor men- 
tions the Admiralty coefficient and other approximate 
methods of obtaining power, but, as is to be expected, 
places little reliance upon any of them, except perhaps 
along well beaten tracks. Naturally, his method is that 
of the propulsive coefficient, which is in every way more 
desirable, but necessitates the possession of means to 
obtain the E.H.P. This the author had done much to 
provide in his book. 

The last paragraph of the book is worth —— as 
showing the underlying groundwork of practical common 
sense upon which Mr. Taylor’s work is based :— 

“ The designer who is an optimist in choosing the effi- 





ciency of propulsion to be expected may be ver : 
mistic after the trial. The tine for posable 4 a 
the powering is being done, and not when the trial is 
being run.” . : 

It is this combination of scientific accuracy and sound 
judgment which makes the book so commendable, | is 
sure to be welcomed by all who are interested in the sub. 
ject, and their name is legion, for it is full of the most 
valuable information, and bears evidence of arduous and 
exhaustive labour. Much of it consists of elaborate 
statement of ascertained fact, but a good deal is the result 
of closely reasoned deduction, and is full of suggestive 
thought. The author is to be congratulated upon the 
production of such a work. 


SHORT NOTICES. 


** Hiitte: Taschenbuch filr Eisenhiittenleute.’’ Berlin. 
Wilhelm Ernst and Sohn. 15 marks.—This book jis pub- 
lished by the Akademischen Verein Hiitte, E.V., and should 
form a useful handbook for those engaged in the production 
of iron and steel. To the steel works engineer it should be 
especially valuable. It is divided into five parts. The first 
part is a general summary of the principal branches of 
physics, chemistry, metallography and mineralogy, likely to 
be of use to the class of readers for whom the book is designed, 
This section also contains a short account of the testing of 
materials as carried out on a commercial basis. In the 
second part the question of fuels—coal, coke, and gas—ig 
taken up. This section is well illustrated, and numerous 
drawings of gas and coke-producing plant are given. The 
various machines, such as gas engines, blowing engines, ore 
crushers, &c., to be found in iron and steel works are dealt 
with in the third division. Here also we find transporters 
and conveyors fully discussed. This section, we may add, 
contains much matter of interest in connection with large 
gas engines. In the fourth part there is a brief account of 
the various iron ores employed in the industry, after which 
a very full description of the construction and working of 
blast furnaces, hot blast stoves, regenerative furnaces, Bes. 
semer converters, &c., is given. Puddling, the production 
of steel from phosphoric ores, the electric furnace, and various 
other matters are.also dealt with in this section. The last 
division of the book is taken up principally by an account of 
the production of rolled sections in iron and steel. The 
book is, we believe, in every respect worthy of attention, and 
we look forward to seeing it translated and published in this 
country in a more generally accessible form. 


Geology for Engineers. By Lieut.-Col. R. F. Sorsbie, R.E. 
London: Chas. Griftin and Co., Limited. Price 10s. 6d. 
net.—That some knowledge of practical geology is a 
highly desirable attribute to the sum of qualities which go to 
make an engineer is clearly evidenced both by the increasing 
attention being paid to it at our universities and colleges and 
by the number of books on the subject now in existence which 
have been written for engineers by engineers. Colonel 
Sorsbie’s is the latest of these, and by no means the least im- 
portant. Without wandering into the many fascinating but 
scarcely practical aspects of geology in general, he has con- 
fined his attention to just those parts which are likely to be 
useful to the engineer. It is not only as a work of reference 
that the book is of importance. It should prove an interest- 
ing as well as instructive volume, for the author’s style of 
exposition is clear and free from a superabundance of com- 
plex terminology. In addition to giving us a considerable 
insight into general geology, he has in Part V., under the 
heading of ‘‘ Practical Geology ’’—the term is, perhaps, 
hardly appropriate, and, at best, redundant—written very 
fully on such special branches of applied geology as water 
supply, building stones, bricks and clays, limes, cements and 
plasters, roads and canals, rivers, and coast erosion and 
reclamation. 
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THE TABULATOR. 
No, IV.* 


account of the tabulator would hardly be complete 
Leal scoot detailed reference to the machines about to be 
jor lled at the Census-office, at Millbank, for tabulating 
ee analysing the results of the census to be taken in this 
ys ntry on the 2nd of April of this year. The work involved 
ayo census grows with each application. Not only in 
pe al number of inhabitants, but in the particulars recorded 
a the schedules and in the degree of analysis to which these 
a ticulars are subjected, each census involves more labour 
ba pains than its predecessor. As is well known, the census | 





why the census machine should be different from the general 
design of tabulator described in our issue of February 10th, 
we will first refer to the specimen card—Fig. 18. 

A little study of the card will show that not one of the 
columns or “‘ fields’’ is directly additive. Each card refers 
only to one person, and the punch holes are merely marks to 
indicate certain particulars referring to this individual. His 
age, occupation, birthplace, infirmities, &c., are catalogued 
by means of a suitable numerical code prepared beforehand. 
But in no case do we require to add the actual figures 
punched in any field to the total sum of the figures in the 
same field on the forty to fifty million other cards which will 
be used in the coming census. The actual figures are merely 
descriptive ; in themselves they are not additive. We have, 

however, to perform the addi- 
tion of the number of cards 








themselves, and in this fact 
we have the fundamental 
difference between the tabulat- 
ing machine proper and the 
‘counting machine,’’ as the 
instrument under notice is 
called. Briefly put, the count- 
ing machine has to add ‘‘ one 


ing machine has to add figures 
consisting of one or more signi- 
ficant numbers. 

It is obvious that if we only 
desire to find out the total 
number of inhabitants in the 
country at the time of the 
census, it is sufficient merely 
to arrange a suitable mechan- 
ism to count ‘‘one’’ each 
time a card passes through the 
machine. We might, for in- 
stance, set a brush to traverse 
any one of the 36 vertical 
columns of figures on the card 
The current due to the brush 
springing through the punch 
hole and touching the contact 
block on the other side of the 
card could be led directly to the 
counting mechanism, which 
would be arranged to count 
““one’’ with each beat of 
electricity which it received. 
In this way the actual position 
of the punch hole on the card is 
of no consequence. Whether 
it were through a 0 or a 9 unity 
would always be added to the 
total as each card passed 
through the machine. Alterna- 
tively, of course, and with a 
greater degree of accuracy, we 
could operate the card counter 
by dispensing altogether with 
the function of the punch hole 











Fig. 16—CENSUS TABULATING MACHINE 


now-a-days is no mere enumeration of the populace. From 
the returns valuable data of use in many Government and 
public institutions are extracted. Numerous branches of 
vital statistics benefit directly by the census. Important 
information is derived from the returns as to the extent of 
home-working, overcrowding, child labour, and other matters 
of great significance. By comparing the results with those 
obtained in previous decades the beat of the national pulse is 
felt in a thousand ways. 

Now the value of such statistics obviously depends much 
on their freshness. In other words, if too long an interval 
is allowed to elapse between the incidence of the census and 
the final publication of the data, the statistics may loose 
much cf, if not all, their importance. Hence some rapid 
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Fig. 17—THE DISTRIBUTOR 


means of analysis is to-day almost essential if the census is 
to justify the expense and labour involved in its taking. It 
was primarily to facilitate the census taken in the United 
States in 1890 that the system of mechanical tabulation of 
Statistics such as we have described was originated. Since 
then its scope has become infinitely wider, and to-day we find 
that the census machine is a very special application of the 
Principle, and involves certain important modifications in its 
design to meet the particular case for which it is intended. 
A general view of one of the machines about to be installed 
at Millbank is shown in Fig. 16, a detail of its construction 
in Fig. 17, and a specimen card in Fig. 18. To understand 








* No. III, appeared February 24th, 


and brush, and allowing an 
unpunched strip of the card, 
say a portion of it on the right- 


card pin mechanism described in connection with the 
tabulator proper, would permit a current to flow to the counter 
during the whole time of the passage of the card across it. 
The counter would then be arranged to count ‘‘one’’ with 
each of these somewhat longer beats of current. 

Having thus counted the total population of the country, 
we will suppose that we desire to analyse the returns, say, as 
to the language spoken by the inhabitants. Looking at the 
last column we find that ‘‘language’’ is coded into ten 
divisions. As an example the code might be as follows :— 


at a time,’’ while the tabulat- | 


hand side beyond the 36th | 
column, to operate a contact | 
making device. This device, which might be similar to the | 


through the ‘‘ one-at-a-time’’ counting machine we would 
| ultimately get the desired analysis. But this would be a 
| tedious process, for it requires two passages of the cards 
| through the machines, a sorting passage and a counting 
| passage. Instead of this we might, as it were, give the 
| counting machine the power of selection by combining 
| its functions with those of the sorting machine. In other 
| words, while the passage of each card would still be 
| indicated by the addition of unity, the relative position of 
| the punch holes would now be taken into consideration. 
There would be ten separate counters, and unity would be 
| recorded by that particular one which corresponded to the 
| number on the card through which the hole was punched. 
Each counter would only be operated by such cards as were 
punched through one certain figure, and would leave the 
other cards to the other counters. In this way the 
| ‘‘ language’ field would be analysed much more quickly—in 
| fact, in just half the time—than in the supposed case where 
| the sorting machine is employed as a preliminary to the 
addition. 
| So farso good. But if we now turn our attention to the 
field headed ‘‘ occupation,’’ we see that if we are to dispense 
| altogether with the sorting machine in the process of 
| analysing the results, we will require 1000 different 
separate counters. This would render the machine 
| intolerably complex, so that we are practically forced to use 
| the sorting machine before adding upon thecounting machine. 
| But although occupations are divided under a thousand heads 
| we do not need to divide the total bundle into a thousand 
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Fig. 19-DIAGRAM OF ONE BRUSH CIRCUIT 








sub-bundles before beginning to count. We need, in fact, 
| only divide it into 100 sub-bundles. The whole bundle 
| of cards would be passed through the sorting machine with 
| the brush operating on the tens column of the “‘ occupation ”’ 
| field. A second passage would then be made with the brush 
working on the hundreds column of the same field. The 
result would be that the cards would in the end come out 
arranged in strict numerical sequence as far as the tens and 
hundreds columns were concerned, but with the units column 
| in disorder. Thus the first few cards would be numbered 
0OX. These would be succeeded by those numbered 01X,and 
soon, down to 99X. By means of a needle as explained in 
our first article—THE ENGINEER, January 27th—the whole 
bundle would be split up into a hundred sub-bundles, all the 
cards in any sub-bundle being such as had the same figures in 
the tens and hundreds columns. Each sub-bundle would 
now in turn be passed through the counting machine, the 
brush of which would be set to operate on the units column 
of the ‘‘ occupation ’’ field. We have already seen that with 
ten counters the counting machine has the power of selecting 
along any one vertical row of figures. Hence in the case 
under consideration the numbers engaged in ten different 
occupations would be indicated simultaneously as each of the 
hundred sub-bundles was passed through the machine. 
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Fig. 18—CARD TO BE USED 


0. English only. 

1. Gaelic only. 

2. Welsh only. 

3. Erse only. 

4, English and Gaelic. 

5. English and Welsh. 

6. English and Erse. 

7. A foreign language only. 

8. A foreign language and English. 
9. Dumb. 

This code is purely hypothetical and is not to be understood 
as that employed by the Census-office authorities. The 
problem is to find the number of inhabitants falling under 
each of the above headings. Obviously we might pass all 
the cards through the sorting machine—see THE ENGINEER 
for February:24th—and by setting the brush to work on the 
field headed language, divide the forty odd million cards into 
ten bundles, the cards in any bundle bearing a common 
language code number. Then passing each bundle separately 


FOR THE COMING CENSUS 


We have now given a sufficient idea of the special duties 
required of the counting machine to make the description of 
its mechanism intelligible. One or two other points in con- 
nection with the work of analysing the census returns will be 
referred to later on. The general view of the machine given 
in Fig. 16 shows that the details of the tabulating machine 
are here repeated in many parts. The card feeding 
mechanism, the brushes, and the contact blocks are identical 
in design. The other features of the design will be under- 
stood from Fig. 19, where in diagrammatic form the circuit 
for one contact block and brushisshown. Leaving the brush 
at A the circuit is led to a distributor at B. This distri- 
butor is shown more clearly in Fig. 17. It consists of a 
commutator C, composed- of 22 copper bars insulated by 
ebonite strips. This portion is rigidly mounted on a suitable 
carrier. Passing through its centre is a shaft arranged to be 
rotated at a uniform speed by gearing on a horizontal shaft 
journaled on the top of the machine casing. A disc Dis 
carried by this central shaft, and against this disc a brush E 
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bears. It is to this brush that the lead shown at B, Fig. 19, 
is taken. The disc D is formed with two projecting arms, 
one of which carries a brush F and the other a balance 
weight G. Every alternate copper bar in the commu- 
tator is provided with a separate lead, as shown at 
H. The intermediate copper bars act merely as distance 
pieces to correspond with the space on the cards between 
the separate numbers in the vertical columns. The speed of 
rotation of the brush F is arranged to tally exactly with the 
speed of descent of the cards past the contact blocks. In 
other words, as the figure 9 of a card is passing the contact 
block the brush F (Fig. 17) is resting on a certain commuta- 
tor bar. By the time it has made one complete revolution, 
and is again passing across this commutator bar, the figure 9 
on the immediately succeeaing card is passing across the 
contact block. 

From each of the live commutator bars in the distributor a 
lead is taken to the solenoid of a counting device. There are 
eleven live commutator bars, and therefore eleven solenoids 
and counters, corresponding to the numbers X, 0, 1, 2, 
. +. . 9. It will now be understood that when a punch 
hole allows the brush A to touch the contact block a 
momentary beat of current flows from the point J through 
the distributor to the solenoid of that particular counter, 
which corresponds with the number on the card through 
which the punch hole is made. In the diagram the current 
would flow from J to K. This momentary beat of current 
energises the solenoid. There is thus generated a certain 
amount of stray magnetism in the immediate neighbourhood 
of the solenoid, and this is sufficient to attract the contact- 
maker L on to its stop. In this way the circuit from M to K 
is completed, and the brief momentary current converted 
into one of longer duration. The plunger N of the solenoid 
now rises up under the influence of the magnetism, and by 
means of a ratchet-like arrangement, not shown, moves the 
counting wheel forward by one tooth. At the top of its stroke 
the plunger strikes against the contact breaker P, so that the 
circuit from M to K is momentarily broken. This allows the 
contact maker L to open, as it is now no longer held on by 
the stray magnetism of the solenoid, and when the plunger 
falls back the solenoid is dead and everything is again in 
position to operate on the next occurrence of the same 
number. 

The particular contact block connected to the main circuit 
at J is, of course, made a matter of choice, so that the pro- 
cess of tabulation can be changed over readily from one field 
to another. This feature is arranged for by the provision of 
the plug contacts shown on the front of the card table in 
Fig. 16. We have omitted from Fig. 19 the card pin details, 
but it will be understood that these are as essential in the 
counting machine as in the tabulator. They will be found 
illustrated in Fig. 9 of our second article. We may add that 
a device is installed on the counting machine which, in the 
event of any card being wrongly punched, so that two holes 
appear in the same vertical column, will ensure that the 
lowest only is recorded, the upper one being entirely 
neglected. 

We have already alluded to the fact that certain of the 
processes of counting do not require the position of the punch 
holes to be discriminated, that is to say, that it is merely the 
total number of cards passing through the machine which 
has to be counted. This aspect of the machine’s work is pro- 
vided for in the shape of a ‘* total’’ counter, operated not by 
the punch holes but by the card pin circuit. This ‘‘ total’’ 
counter can work simultaneously with the others, so that 
when analysing a certain field a useful check for accuracy is 
afforded by noting the totals indicated on the eleven 
divisional counters, adding them up and comparing the 
result with the figure indicated on the ‘* total ’’ counter. 

Referring again to Fig. 18, where a specimen card is shown, 
it will be readily understood that we are not necessarily con- 
fined to tabulating one vertical column of figures at a time. 
We have seen with regard to the field headed ‘‘ occupation,’’ 
that to use the counting machine without first employing 
the sorting machine for analysing a field containing three 
vertical columns of figures, we would require one thousand 
separate counters. This, of course, would be quite imprac- 
tica.le. On the other hand, there is no reason why we 
should not count on two or more vertical columns, provided 
no two of these columns lie in the same field. As an 
example, when counting as explained before on the units 
column of the *‘ occupation ’’ field we might simultaneously 
be counting on, say, the “ infirmity’’ field and on the 
‘language ’’ field. It is to be noticed, however, that we 
cannot count simultaneously on two or more fields if more 
than one of these fields necessitate the cards being sorted 
beforehand. Thus it would be impossible to analyse simul- 
taneously the ‘‘ occupation’’ field and the ‘‘ birth-place’’ 
field. We can only analyse a field containing three vertical 
rows of figures by arranging the cards beforehand so that the 
figures in two of these vertical rows shall be in order. It is 
clear that the ‘‘ occupation ’’ field numbers and the “‘ birth- 
place’’ field numbers cannot be at one and the same time in 
the order required above, and hence that their simultaneous 
tabulation is impossible. 

These considerations lead us to an important feature of the 
census card illustrated in Fig. 18. In much of the statis- 
tical information extracted from the census returns the 
question of age is of primary importance, so that the cards 
have to be analysed in numerous different ways, all of which 
have, however, age as the fundamental variable. Looking at 
the field headed **age,”’ it will be apparent that to analyse 
the cards completely under this heading—that is to say, to 
determine the number of inhabitants » years of age where n 
is in turn every number from Q to 99—we would require 100 
different separate counters. If we did have these 100 
counters we could analyse the cards completely without pre- 
viously sorting them, as explained above, and by passing them 
only once through the machine. There are in reality only 
eleven counters, so that the cards have first to be sortedinto 
ten groups, the first group containing all ages from 0 years 
to 9, the second from 10 to 19, and so on, until the tenth group 
containing all ages from 90 to 99 is reached. In a/dition 
there would be an eleventh group, viz., for those over 99 years 
of age—such cards would be punched through the X shown 
at the top of the age field. Having got these eleven groups 
thus separated, we would then pass them separately through 
the counting machine, when the analysis would be completely 
effected. Thus, supposing the number 10,567 was pre sneer 
on the counter labalied 7 when we were dealing with the sixth 
bundle, we would interpret this as meaning that there were 
10,567 inhabitants in the country 57 years of age. 

While this process would serve if the fundamental variable 
has to be taken into consideration in only a few branches of 





the analysis, it is to be noted that in cases’ where age is the 
fundamental variable it is desirable, in view of the frequent 
occurrence of such cases, to shorten the process somewhat. 
The distribution of age throughout the country taken as an 
example above has to be determined with reference to many 
smaller circles. As an example, we need only mention the 
case of the Army or the Navy. ‘Lhe simplification actually 
effected is, perhaps, done at the expense of fulness. Referring 
to the fifth field, it will be seen that it is headed ‘‘ age 
groups.’’ These groups are arranged in two adjacent vertical 
rows, and a punch mark between any two figures indicates 
that the person to whom the card reters exceeds in age the 
number immediately above the punch mark, and is less in 
age than the number immediately below it. The card illus- 
trated shows that the census authorities are especially 
interested in the ages from 10 to 21 years. 

Two banks of counters are required for analysing the ‘‘ age 
groups”’ field if, as it obviously will be, 1t is desired to 
perfurm the complete analysis at one passage of the cards 
through the machine. Tnus the number of inhabitants 
whose ages lie between 13 and 14 would be indicated on the 
counter labelled 3 on the first bank ; between 14 and 15, on 
the fourth counter in the same bank, and between 65 and 75, 
on the sixth counter on the second bank. 

In a three-bank machine, such as is illustrated in Fig. 16, 
it is obvious that not only must there be an arrangement for 
switching on any particular brush and contact block element, 
but there must also be some device whereby any such element 
can be turned on to work with any one of the three distributors. 
Such an arrangement is actuaily adopted, but we need not 
go into any detailed description of its working. 

A word may be added with regard to the letter X exhibited 
at the top of several of the fields. A punch hole through 
this letter has various meanings. If punched out in the 
fourth column under ‘‘ institution,’’ it would mean that the 
person censused was not confined in any institution such asa 
junatic asylum, poor-house, reformatory, prison, &c. Under 
‘“‘rooms,’’ ‘‘children,’’ and ‘‘servants,’’ it would mean 
‘‘more than 9,’’ under age ‘‘more than 99,’’ and under 
occupation ‘‘none.’’ Under ‘*industry’’ it would mean 
‘“the same as occupation.’’ Thus, a cooper working in a 
brewery would have his card punched 247 in the “‘ occupa- 
tion ’’ field and 582 in the industry ; but a cooper working in 
a cooperage would have his card punched 247 in the “‘ occu- 
pation ’’ field and X in the industry field. Under “ birth- 
place’ X means ‘* the same as the county in which the person 
was enumerated,’’ and under infirmities **‘ none.’’ 

In conclusion, we may say that the British Tabulating 
Machine Company, Limited, 2, Norfolk-street, Strand, W.C., 
is installing eight counting machines and fifteen sorting 
machines at Millbank for the work on the coming census. 
Estimating the population of this country at 45 millions, and 
allowing for an eight hours’ working day, it will be seen that 
if the machines run at their normal rate of 250 cards per 
minute, the entire returns can be anaiysed as to any one par- 
ticular characteristic—say, the question of age distribuuon— 
in about 47 working days, the rate being very nearly a 
million cards a day. Of course, the punching of the card» 
consumes some time at the beginning. 'I'his process is carried 
out on a machine of the typewriter description. We under- 
stand that with practice an operator can punch 1500 cards 
in an eight hours’ day. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





BOILER DESIGN. 


Sir,—You have said the word. Not only so; but your contem- 
porary Engineering in a leading article uf February oth, 19V9, has 
also adm.tted it :—‘* There is no rational designing of boilers in 
this country !” -‘‘The value of rapid movement of the gases ”’ is 
uot known to our engineers. The laws of heat transmission in a 
boiler, and to what extent heat transfer is due to radiation from 
the tire surface and from the glowing gas, or to conduction and 
convection by direct contact between gas and heating surface, is 
eyually not known. Whether they know it any better in Germany 
I neither know nor care; but they are certainly likely to know it 
sooner than the ‘‘ Old Guard,” for they have the spirit of research, 
and they take the truuoie to make a study of physical processes in 
a logical way. All that our bviler designers have to glory in is 
their pigeon-holes! ‘‘ Make it like the last!” ‘‘Three square 
feet per horse power !” &c. &c, 

The position you take up simply amounts to this. So long as 
your customer is content to accept a mud tank or a box of big 
water tubes giving the usual acreage of heating surface—necessary 
or not—you care nothing about auy effort at improvement Yuu 
jeer at any experiments tor tinding out what really occurs, as between 
the gases and the surface of a boiler, andif such experiments reveal a 
physical law previously unknown to, or not accepted vy, the ‘ Old 
wuard,” you can do no better than express in their name the intense 
disgust they feel that a mere professor should attempt to try and 
teach them something. 


The idea! Here we have been designing and making boilers 
for tifty years. Is it likely that a mere theorist can tell us any- 
thing / 


Comparing great things with small, is it not just the spirit of the 
Inquisition over again ? 

Directly or indirectly, I hold my position here for the service of 
the ‘‘ Old Guard,” and | conceive 1t one of the duties of a professor 
of engineering to make an experimental study of the very problems 
of practice with which they are occupied, just for the reason that 
practitioners have neither the wish nor the opportunity to do it 
themselves. Judge then of the surprise such a person will feel 
when his efforts to elucidate a problem are received with the scorn, 
obloquy, and derision to which you have given expression ! 

Fortunately, I have received marks of appreciation from some 
of the leaders of the mechanical engineering profession; and 
whatever you may say or think, I have no doubt that in the end 
my veritication ot Osborne Reynolds’ law of heat transfer from gas 
to metal will become an important factor in a more rational 
method of designing boilers than at present prevails. 

In reply to your correspondent “G. B. D.,” who asks, ‘‘ Why 
should his (Dr. Nicolson’s) pupils be infe.ior to those of Germany ! 
Why has he not maintained his teaching work up to the excellent 
standard he sets up?” I reply that there are several reasons why 
our pupils should be inferior to the product of the German technical 
high schools, 

in the tirst place, they are nearly all boys of sixteen fresh from 
school and without any practical knowledge of engineering when 
they enter the ——— — in Britain. It is possible to 
teach to pupils of this the solution of problems connected with 
engineering work of a more or less academic character ; but as a 
large proportion of our-time has to be spent on mere descriptive 
work in making these men familiar with the elements of engineering 
practice which they ought to have acquired in the shops, we 
cannot hope to get very far with the discussion of advanced 


practical problems or to get any experimental research work don 
except that carried out by the teaching staff. When | first be > 
teaching in Manchester I read a paper before the Manchere 
Chamber of Commerce (reported in the Manchester Guurdign H 
February, 1904) ing the employers toset in operation a echoes 
of selection from all their apprentices of a certain number of 
youths (a few only each year) specially chosen on results for talent 
and industry, who, after completing their apprenticeship, should 
be taken in hand by us and trained in higher theory and the 
methods of industrial research. I wanted them to “ prospect for 
talent” as a miner does for gold. 

But no, They would have none of it. So convinced were the 
of the utter uselessness to them, monetarily, of ‘‘ technical pn | 
tion” of any kind that ~~ preferred to go on marking time jn 
the old way. The “Old Guard” may not know much about 
mathematics, but they know that a young man of nineteen can qo 
more work in the shops than a boy of sixteen ; and as our 
graduates have to begin in the shops after they leave us, just at 
the sume place where the youngest apprentice starts, and receiyg 
the same pay :for, of course, the theoretical training they have 
had is of no use there), the ‘‘ Old Guard” view the present system 
with considerable satisfaction. 

In the second place, the standard of mathematical and scientific 
acquirement on leaving school is much lower in Britain than it js 
abroad. 

I attended the Charlottenburg School for a year, and know that 
a knowledge of the calculus is assumed for all German schoolboys 
at entry to the Hochshule. The boys we get here have to study 
mathewatics for a year and a-half with us before we can use the 
calculus. Notwithstanding all this, I am of opinion that we turn 
out every yeur one or two({and sometimes more) men who are as 
good as any of the German polytechnic men; only they lack 
practical experience, and cannot be expected at once to attack q 
difficult industrial problem. 

Once they get through the shops and pass into drawing offices or 
works, their theoretical attainments do not, I fear, prove of the value 
to them and their employers that they ought to be. 

Your average British employer despises the use of higher theory, 
As THE ENGINEER says, ‘‘aritbmetic serves every turn ;” and any 
draughtsman who should presume to apply higher kinematics or 
mathematical analysis toa mechanism or process he was getting 
out, would be dubbed ‘‘theoretical”—this actually happened to 








one of my pupils—and probably ‘‘ get the sack” in a week. 

When resort must be had to theory, as with the modern centri- 
fugal pump, turbine and the like, the Br tish employer has tu 
avail himself of men trained in the splendid technical bureaux of 
German or Swiss or French firms. Such men have not only had 
the theoretical training of the Polytechnic—which we are capable 
of equally imparting to suitable material—but have subsequently 
been employed in the actual application of their high theory to 
practical problems, The latter kind of work exists only in the case 
of a very few firms in Great Britain. 

Your correspondent says ‘‘They”—our pupils—‘‘are not em 
ployed because they have not been properly taught.” My view is 
that they are not cores because the employers have not been 
taught to know their value. 

In conclusion, I have never asserted that “the British engineer 
is inferior tothe German.” I maintain, however, that the persistent 
application of research and high theory by a large number of 
capable and well trained men in Germany and other foreign 
vountries must in the long run result in their winning the industnal 
race against a country where theory is despised and experiment 
resorted to as little as possible. 

I quite feel that it 1s a waste of time to talk in this way. The 
tinal test of any course of economic action is not whether it is 
scientitic, but whether it is lucrative ; and, solong as our enyineer- 
ing firms go on making money, they will keep their eyes closed to 
the need for any refurm in the watter of tke training of their 
designers, or fur giving such of them as are trained any scope 
beyond that of mere production. All I can say is, I hope they are 
right and | am wrong. 


Manchester, March 14th. JOHN T. NICOLSON, 





TRAIN RESISTANCE, 


S1rk,—In THE ENGINEER of February 10th there appeared a lead 
ing article on certain freight train resistance tests carried out by 
Professor Schmidt, The artcie seems to the writer to bring very 
much into prominence two facts which it becomes a duty to point 
out to those interested in the subject of train resistance generally. 

The first of these two tacts is that Mr, Schmidt's results are less 
detinite than those already obtained by tests in this country, in 
France, and under previous tests in the United States. In Pro- 
fessor Carus-Wilson’s paper on the ‘‘ Predetermination of Train 
Resistance,” read befure the Institution of Civil Engineers on 
December 10th, 1910, an exceptionally clear summarised account 
of experiments on the Chemin de Fer du Nord, the Lancashire 
and Yorkshire Railway, the London and North-Western Railway, 
the New York, Ontariv and Western Railway, before the Sv. Louis 
Electric Railway ‘lest Commission, and on the Zussen-Marienfelde 
Railway was given. Not only this, but the formule deduced from 
tne Chemin de Fer du Nord experiments were applied to the 

ublished test results on the other lines, with a maximum error of 
84 percent. This shows that, at any rate, the predetermination 
of train resistance is not such a hopeless proposition as the author 
of the article n ‘THE ENGINEER would seem to imply. Tne second 
striking fact in connectivn with the inquiry is one which appears 
no less prominent in all previous experiments on train resistance, 
whether with passenger or freight swek. It is that the source of 
inaccuracy lies mainly in one principal factor of the total resistance 
of any train. Professor Carus- Wilson divides the total resistance 
into five components—juurnal friction, a friction, track 
resistance, flange action, and air resistance. r. Aspinall in a 
previous paper included several additional factors, which he 
summed up under the heading of ‘‘ miscellaneous resistances,” and 
which were not separated on account of the ditticulty of getting a 
true value for such items as the energy lost in the action of springs, 
the friction of guard plates against axle-boxes, and other swall 
components of train resistance. However, there can be little con- 
fusion if we accept Professor Carus-Wilsun’s divisions of the 
total resistance, which subsequent discussion and later inyuiries 
do not seem to affect. ‘l'aking these separate items of resist- 
ance, we tind first that the component due to journal fricuion 
is one which has been ascertained with a great degree of accuracy. 
‘There seems no reason to go beyond the experiments of Messrs. 
Beauchamp Tower, and Stroudiey in this respect, and a deduc- 
tuon which the reviewer of Mr. Schmidt’s report makes as to 
heavily loaded large journals running with less resistance than 
lightly loaded smail journals seems a totally wrong conclusion, the 
difference in total resistance between heavy and light cars being 
due to a difference, not in journal friction, but in another element 
of the total resistance, At least, the reviewer has no grounds for 
making such a deduction, and in the absence of such grounds the 
present writer would like to direct the investigation of the seeming 
anomalies of train resistance into a more likely field. 

Rolling friction, the second item of resistance referred to above, 
is, as the reviewer states, a very small one compared with journal 
friction, and, moreover, is a constant so long as the diameter of 
wheels remains the same, so that no great suurce of error need be 
looked for here, Track resistance, the third item, being the 
resistance offered to the passage uf a train by the depression and 
recovery of the rails, is more ditficult to determine, but, in view of 
the lack of evidence that tor speeds above 10 miles per hour there 
is any appreciable recovery of the rail between the inpacts of two 
successive wHeels, it may safely be taken that the resistance due 
to this cause may be neglected at such s As regards item 
No. 5—air resistance—much discussion taken place on this 
question, There seems a lack of agreement among the best 
authorities as to the correct coefficients to be used in applying 
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established formuls® to the cases of irregular surfaces, such as the 
dsand exterior of a train, such formule having generally been 
yer ‘ved at in experiments with a jet of air directed against a 
mationry plane surface, which is a different matter to the moving 
oo surface through still air; also, it appears possible to confuse 
r istance due to air friction alone with that due to flange friction 
Sane of side winds on trains. On the other hand, the experi- 
poorey carried out by Professor Goss, and reported in THE ENat- 
ngER (Vol. LXXXVL., 1898, page 164), on small models of trains 
placed in tunnels, through which a current of air was passed, 
have supplied us with data which at least have the a 
of a near approximation to the true conditions, and which have 
been repeatedly used in practical train resistance calculations in 
the United States. It is quite true that there are still sources of 
error in this component of train resistance, yet when it is con- 
sidered that at the maximum speed at which Me. Schmidt's ex- 
riments were carried out, thirty-five miles per hour, the air 
resistance, except under normal conditions, does not exceed about 
two-thirds of the flange resistance, and that at lower speeds it 
falls quickly to a negligible quantity, compared with the flange 
resistance, and, moreover, that 18 stated “‘all attempts to explain 
differences in resistance by the influence of wind and weather 
failed,” the comparative importance of the item of resistance due 
to flange action becomes evident. This item, as it appears to the 
writer, is the weak point in all inquiries into train resistance. The 
only thing about it that seems clear is that the flange resistance of 
bogie cars is not directly proportional to the total weight of the 
vehicle, but to the ratio between the weight of the truck and 
that of the vehicle—that is, that it varies as m/M, where m is the 
weight of the truck, and M that of the complete vehicle. If we 
imagine a four-wheel truck running along a track and at a slight 
angle to it—the conditions preceding flange action—it is clear that 
when the leading wheel reaches the apex of this angle there will 
be a pressure between the flange and the rail head. 
Allowing for elasticity of truck and track there must then occur 
a change of direction of the truck, and the movement resulting in 
this change of direction will take place around the point of contact 
of the leading flange and the rail head It is in effect a sudden 
violent slewing round of the rear wheels, without which the leading 
wheels would mount the rails. Now, if the body of the coach or 
wagon is rigidly attached to the truck, the whole value of the 
change in the latter’s direction is communicated to the body of the 
wagon, so that the retarding effect of the action is proportional to 
the weight of the complete vehicle. In the case of a bogie wagon, 
however, such a slewing of one bogie results in only a very slight 
movement of the ea ag to which the body is attached, and 
the direction of the y is practically unchanged, so that the 
retarding force in this case is not Hom pee directly to the 
weight of tle vehicle, although this weight is a function. This is 
to the writer the only possible explanation of the difference in the 
haulage resistance per ton between light and loaded cars, which 
bas been shown to exist in every inquiry of this nature, and 
explains in a general way the results which seem to have mystified 
Mr. Schmidt. The fact that it cannot explain them exactly is due 
to the extremely irregular nature of the slewing action referred to, 
which seems to defy accurate measurement. The whole action is 
an exceedingly crude one. There is no doubt that the transverse 
skidding of the rear wheels results in too great a change of direc- 
tion, so that the truck is directed towards the other side of the 
gauge clearance space, and the same action takes place against the 
opposite rail. 


] 
London, February 15th. J. A. O'BRIEN. 


LIVE STEAM FEED-WATER MEATING, 


Srr,—Let me assure Professor Gibson it would give me the 
greatest pleasure to accept his invitation to Dundee to test that 
boiler, especially as it is accompanied with an offer to defray the 
expenses ; but, whilst he makes the offer, he whispers in my ear 
there is no inherent economy he could claim. That is my claim, 
and so I fear the journey is off, as we are both of the same mind. 
I hope he will accept my assurance that I do not for one moment 
doubt his good faith in regard to the trials. I have no reason to 
do so. There is one thing, however, in which he will perhaps be 
glad to hear we are both of one mind, and that is, it is no use 
trying to discuss this system with anyone like me. I have got 
past that stage long ago. I am not out to discuss it. Iam, onthe 
other hand, out denouncing it from beginning to the end. It is 
about time someone should denounce it, so that the demarcation 
line, mentioned by Mr. Wilkinson, may be cleared up and people 
know where they stand. While some makers claim economies, 
others say there are limitations to its successful use, and at this 
point we are treated to a 19.2 per cent saving. 

Surely these makers can say what the limitations are, or are 
they so afraid of missing an order, on the basis of sale or return, 
that they are willing to take the risk every time and leave the 
engineering profession in happy ignorance? Why should a Lanca- 
shire boiler give a saving in one part of the country and not in 
another / cd should a Cornish boiler give 19-2 per cent. and a 
water-tube boiler cannot be persuaded to give the sign of a saving? 
Take a well-designed dry-back boiler, and you might as well 
whistle jigs round a milestone as try to get economy. And where 
is the great difference in the design of one of those boilers and a 
marine ¥ that one should give economy and not the other? 
Perhaps Mr. Hamilton will be able to oblige in this direction. But, 
of course, he may not have had experience of generating 
stations where simple arithmetic is done so much easier than on 
the rolling sea. He may be quite prepared to pit marine work 
against the performance of generating stations, but for my part 
where accuracy is wanted I prefer to back the generating station 
every time. Has Mr. Hamilton experienced any failures ? Probably 
not when at sea. 

On the other hand, however, Mr. Wilkinson has a large experi- 
ence of generating stations, and I am sure he would not give first 
place to any marine engineer where accuracy is required, so I 
trust he will be persuaded to say what are the limitations of which 
he writes wherein successful performance can be secured. 

As Mr. Hamilton does not appear to have made himself 
acquainted with the correspondence, I will say that Professor 
Goodman's trials were made after my investigations, and I do not 
rely upon his figures. Nevertheless, they are galling to makers of 
live steam apparatus, and they do not like to look at them, and so 
We find them falling back on radiation losses, as if these losses and 
the reduction in temperature of the feed-water by the percentage 
of a degree would make any difference in the final result on the 
coal bill. Such a contention is a mere quibble, and shows on what 
shifts the supporters of the system are forced to rely when brought 
into a corner. 

We are, however, getting along very nicely, and I perceive the 
ranks of the supporters being swelled, and at last there are the 
twin brethren—one with a 5 per cent. banner, the other swinging 
round his head a mighty battle-axe of 19-2 per cent. leaps amidst 
the fray and scatters things right and left. No paltry charge 
about that! ‘You can understand it. It rivals and outclasses the 
usual agencies of boiler economies, and they are nowhere. 

_ I think surely Mr. Druitt Halpin’s youth must have been lived 
in the days of Grecian exploits, when feats were done which cannot 
now be rivalled. 

_ It’s a pity that 19-2 per cent. economies are not obtained every 
time. If they had been I should not now have been found writing 
down the system, but it is because they are not on the regular list, 
nor any others, that I am on the side of the opponents. 

__ If there is one thing I like to see it is esty well carried out 
In a distinguished manner, and surely no better example has been 
offered than that in which Mr. Druitt Halpin sinks his personal 
©xperience, for fear of being misunderstood surely, and prefers to 
give that of other folks, who carried out tests on a Cornish boiler 
in an out-of-the-way spot miles away from nowhere. That surely 


18 & good example of boosted modesty. 





Now, how much nicer it would have been if Mr Halpin had told 
of the experience in generating stations in the London area, 
where we who live in London could have gone round and seen the 
units being turned out with such a small amount of coal, and so 
cheaply too! If he will tell me of any London generating station 
where they are turning out units cheaper with than without live 
steam heating, I will go with the greatest of pleasure and ask the 
engineer to let me see how it is done and inspect his log sheets, 
and afterwards send you in a full account of what I find. 

I don’t want other folks’ experience—I want Mr. Halpin’s— 
of the working of the system in generating stations where the log 
sheets are kept for years as a record of daily performance. That 
is simple, and surely he can produce them to substantiate what he 
claims to be the case, for, if it is possible in one case, surely it is so 
in others, and we should all like to hear of the saving of 19.2 per 
cent, in these stations, which are so familiar to us, and for which 
we have the pleasure of paying, either through the rates or 
through the electricity account. 

Are your readers aware tha. 19.2 per cent. saving in coal con- 
sumption would give an extra benetit of at least 5 per cent. in 
dividend to those interested in electricity undertakings? And 
what undertaking could afford to be withont it? And where is 
the engineer who would allow such valuable apparatus to lie idle, 
neglect or discard and turn it out altogether as an encumberer of 
valuable space ? 

You, Sir, and your readers can depend upon one thing, that if 
such economies were attainable this correspondence would not have 
been allowed to run to the length it has without those self-same 
- sheets being produced, by hook or crook, to back up the 
claims. 

What could be more assuring than units generated against coal 
burned from day to day, what more simple, and what more 
convincing ? 

I am surprised most of all that Mr. Halpin gives such a figure 
in a correspondence of this description, in one of the first 
engineering papers in the world, without comment, as though it 
were a common performance and one which could be repeated 
every time. 

There are the irresponsibilities and the enthusiasm of youth and 
inexperience which can be gauged and discounted accordingly, 
but when a man of the experience of Mr. Halpin comes along and 
tells us that 19.2 per cent. is obtainable by live steam heating of 
feed water, then r for one would cry halt a bit. We are not 
looking for the experiments and trials by professors or anyone else 
on isolated boilers, particularly at the moment now that he has 
elected to take part in the discussion, we are looking for the 
exactitude of long experience where not one installation, but 
many, will bring corroborative figures finally to support the claims 
for the system, or finally dispose of them. 

I challenge Mr. Halpin to produce figures from the log sheets of 
London generating stations to support his claim of 19.2 per cent. 
economy in favour of the system, or even 1.29 per cent. 

Kingston-on-Thames, March 10th. JouN I. HALL. 


Sir,—The interesting discussion on this question that has 
appeared in your columns for some weeks t has not called for 
any remarks from me until the letter from Mr. Hamilton appeared 
in your issue of March 3rd. He is of the opinion that the tests 
made by Mr. MacLachlan and me are of ‘‘no practical or scientific 
interest,” because we, from time to time, blew off the air that 
accumulated in the heater. On referring to my notes of the tests 
I find that the tiny air cock on the heater was opened seven times 
during the test for a period of about 30sec. If Mr. Hamilton 
will take the trouble to calculate the quantity of steam that would 
pass through a cock about jin. diameter during 210 sec., he will 
see that if steam only, without any air, passed it would be about 
the ,;}y,th of the whole quantity generated; but surely he will 
allow that there was some air, so let us assume that it was half air 
and half steam ; the amount of steam thus wasted would amount 
to about 0.002 per cent. 

Then, again, he finds fault with us for allowing leakage to occur 
at the blow-off cock. Ninety-nine out of a hundred experimenters 
would probably have neglected it altogether, but we did not ; we 
carefully collected it and allowed for it. And what did it amount 
to—27 |b. out: of 5078 lb. of feed-water. Even if the temperature 
of the water in the trial without the heater had been i00deg. 
lower than when the heater was in use, the error due to this cause 
would only have amounted to 0.05 per cent., and this, added to 
the above-mentioned error, amounts to 0.052 percent. If sucha 
percentage of error renders our tests useless I am afraid that there 
are very few boiler trials on record that-may be.relied upon. 

I quite agree with Mr. Hamilton that there was extra radiation 
surface when the heater was in use—it was pointed out in our 
paper—which slightly reduced the efficiency, but certainly not to 
the extent of 1 per cent, Assuming that it was in that neighbour- 
hood, it brings the two tests to about the same efficiency. 

It may, perhaps, be interesting to him to hear that a company 
in this district, who own many boilers and who keep a highly 
trained staff of boiler experts, have made rigid tests on several 
types of live steam feed-water heaters, and in every case they 
have obtained slightly worse results when the heaters were in use 
than when they were working without them. 

As regards Professor Gibson’s tests, any one who knows him will 
accept his results unreservedly as far as honesty of purpose goes, 
and will give him credit for being a most careful, able and con- 
scientious experimenter. I must admit, however, that I am sur- 
prised at the results he obtained. I cannot help thinking that 
if he had weighed up sufficient coal in bags beforehand for the 
two trials, and had taken alternate bags on the two days, as we 
did in our tests, he would have been more certain of getting exactly 
the same quality of coal for each test, and from the fact that the 
moisture in the coal in his tests was very high and, moreover, 
differed considerably on the two days, shows that there is some 
reason for casting doubt upon the question of the uniform quality 
of the coal. I, personally, do not consider the tests he made with 
and without the heater as being worthy of rigid comparison on 
account of the difference in the coal consumption per square foot 
of grate on the two days. I should, indeed, have been very 
suspicious of them, because from my experience of over a hundred 
boiler trials I know that the efficiency of some boilers varies 
greatly as the rate of combustion varies. Professor Gibson, 
however, apparently does not consider that the rate of combustion 
is of such great importance in his experimental boiler, and I have 
no doubt he has very good reasons for holding such an opinion. 
If he makes any further boiler experiments, I hope he will test 
this point to see whether this does or does not affect the result. 

I can fully bear out the statements made by some of your 
correspondents that the actual efficiency obtained with a Green’s 
economiser is often greater than can be accounted for by the heat 
received by the water. I have always believed that such results 
were due to an increased efficiency of furnace due to the reduced 
consumption of fuel per square foot of grate, but I am afraid that 
I have no rigid proof that this is the true explanation. 

Leeds, March 15th. JOHN GOODMAN. 





S1r,—I note from a letter signed by Mr. A. Fisher, appearing in 
your last issue, that he has misunders: astat t in my letter 
in your issue of 24th Feb last. There is good evidence 
to show that the temperature of boiler plates upon which ebullition 
is taking , is lower than of those ions ex to the same 
im heat upon which there is no ebulution. The boiler 
surfaces, however, which are hotter in the case of steam tempera- 
ture feed water delivered to the bottom of the boiler, are the 
lower plates of the shell, viz., the sides, and especially the under 
side, of the boiler. For example, if a Lancashire boiler is fed with 
cold water, the cold water immediately sinks down to the bottom 
of the boiler, and the under side of the boiler shell forming the 











top of the middle flue is comparativeiy cold ; the flaming gases 
impinging upon this cold surface will be extinguished earlier than 
if this same surface were at a temperature age ge equal to 
that of the steam. With steam temperature feed delivered to 
the bottom of the boiler, the temperature of the shell forming the 
top of the under flue is practically that of the steam, and as a 
consequence combustion is more completely effected, and the same 
applies in a lesser degree to the side flues. 

Mr. Field finds fault with Professor Gibson for not using a 
superheater in connection with his experiments to ascertain the 
dryness of the steam. If Mr. Field will turn to my letter above 
referred to, he will find that such experiments have already been 
made with live steam heaters on boilers fitted with superheaters, 
and no increased humidity has been discovered, but rather an 
increased superheat has been shown by the thermometers ; hence it 
is fair to assume that the steam is drier. 

The same correspondent finds fault with my statement that with 
full steam temperature feed delivered at the bottom of the boiler 
an increased temperature in the water leaving the ecor.omiser is 
shown by the thermometer, as compared with like conditions of 
working, minus the live steam heater. He further states no 
engineer versed in boiler practice would put this increase of tem- 

rature down to better combustion due to the hotter plates. 

ow then does he account for the fact ? 

Other writers also adversely criticise this statement ; nevertheless, 
it is a statement of fact, and not of mere opinion, and is proved by 
many observations, which show that full steam temperature feed 
delivered to the bottom of the boiler shell has a remarkable effect 
on the process and efficiency of combustion. Exactly how and why 
it occurs I am not able to say. The improved result cannot be put 
down to variation of firing, as mechanical stokers were employed on 
the boilers ; the rate of fuel feed and intensity of draught being 
maintained equitable throughout, while the furnace gases were ” 
submitted to chemical analyses ; the higher efficiency being shown 
by the increased temperature of the feed water from the economiser, 
slightly increased superheat, and especially by the greater steam 
output per pound of fuel consumed. 


arrogate, March 14th. Gero. WILKINSON. 





WEIGHTS AND MEASURES. 


Sir,—‘‘ J. H. T.” avoids discussion of the metre derived units 
by stating that Kelvin said we must pass from one denomination 
to another as required, and by moving the decimal point, as this 
involves simple square and cubic ratios in each change of denomina- 
tion, he hereby admits my contention. 

Kelvin adopted the gramme because it was based on the centi- 
metre, and this is the only principle of value in the system. He 
did not know that the same principle existed between the inch and 
grain ; therefore his statement quoted does not hold good in this 
comparison. Sets of units that have the capacity and weight units 
based on the unit of length would have simple ratios to each other, 
and could be used parailel in formule being readily transferred, 
but there is great difference between meteorological simplicity and 
fitness of.derived units depending upon the unit length taken for 
division. The metre isan example of a very unsuitable length. The 
inch length cannot be improved upon by a greater or less length ; 
it yields units that have great practical suitability, requiring but a 
simple ratio among the units, and a great range of use is covered 
with only one change of denomination and the minimum number of 
units. 

The following tables are set out to show the inch grain units and 
their operation ; they will take the place of the units of avoirdupois, 
apothecary, and troy, also the gramme centimetre system, with 
improvement and saving of time :— 


Tue “Q” Decimal System OF GRAIN W*IGHTS AND MEASURES. 


Linear Measures. Square Measures. 
1 mil. unit x 1000 = lin. resoth of square inch = 1 unit of 
All lengths to the inch given in mils. area x 1000 = 1 square inch. 
Volume or Capacity Measures. 


Unit one thousand part of cubic inch of water at 50 deg. Cent. 
Represented by QV. or qv. 








1 QV. = Lunit = 4 grain volume | 28 cubic inches = 1 Ib. 
4 QV. = 1 minim. 35 cubic inches = 1 pint. 
240 QV. = 1 drachm fl. 280 cubic inches = 1 gallon. 
100 QV. = 1 tenth cubic inch. 61 cubic inches = 1 litr 
= 1c. centimetre 


1000 QV. = 1 cubic inch. | 61QV 
1750 QV. = 1 fluid oz., 437} gr. | 
The Quarter Grain Unit Decimal Weights. 
The unit represented by the letter Q or q. 
1Q. = 1 unit = 4 grain 1000 Q. = 1 inch wt. = 250 grains. 
4Q, = 1 grain. 61 Q. = 1 gramme. 

240 Y. -= 1 drachm. 28 inch wt. = 1 Ib. 

80 Q. = 1 scruple. 61 inch wt. = 1 kilogramme. 

‘J, H. T.” does not state the uses the gramme system is to be 
enforced for. It is not to be used to measure land or sea, yet it is 
interesting to note our educational departments still pushing the 
teaching of compound ratio measures of rods, poles, perches, and 
roods, &c., and intelligent legal gentlemen continue drafting 
them, when the engineer and surveyor have long superseded these 
units by decimal measures. Leading bankers are also enthusiastic 
in pushing the gramme system units, while the coinage that was 
half decimalised fifty years ago, and is only a small domestic 
matter they shirk ; yet if a ten-farthing piece were issued, the 
coinage would settle itself. 

There is displayed great lack of consistency and intelligent com- 
bined effort. ‘Ihe metre units are not sufficiently perfect and 
simple to justify their world-wide use. ‘Ihe inch grain units 
developed would be a great improvement upon them, aud as the 
British weights and measures are far the greatest in commercial 
use, it would save all loss and cost of swopping our weights and 
measures. It is easy for any trader to issue nis list in metre units, 
as the table will show how easy it is to transfer gramme centi- 
metres to inch grains. 

The English-speaking people have great property and interest at 
stake in this discovery of the supreme fitness of their inch and grain 
units, which have remained what they are from Edgar’s time, and 
have been the base of all our traditions. The Empire’s commerce 
has been reared upon them, and only failure, confusion, and 
disaster will result from any attempt to destroy them by enfurcing 
the gramme system. Tuomas PARKER. 

Salop, March 14th. 








THE LarGEst CRANE IN THE WORLD.—It is claimed by its 
makers that the largest cantilever crane which has yet been erected 
has ju-t been tested at the Imperial Japanese Navy Dockyard, 
Yukosuka. This crane, which was designed and constructed by 
Cowans, Sheldon and Co., Limited, of Carlisle, is capable of dealing 
with a working load of 2.0 tons at a radius of Yoft., and it was 
satisfactorily tested with a load of 250 tons at that radius. The 
same firm is at present erecting for the Japanese navy, at Kure, 
another crane with a working power of 200 tons at luoft. radius, 
which will be tested with a load of 250 tons. ‘The makers further 
state that hitherto the largest crane in existence has been the 16U- 
ton cantilever crane constructed by them for H.M. Dockyard, 
Devonport, and tested with a load ot 24u tons at Ydft. rad.us, and 
tbat even now the nearest approach to it is one which is being 
constructed fur a Clyde shipbuilding yard to lift 20U. tons at 75it. 
radius, and to be tested to Z5utons. It may be interesting to com- 
pare the gradual growth in power of this tirm’s cranes, which is 
due to the increased size of battleships, as shown by their foot-tons 
capacity :—({1) In the last-named crane this wil (250 tons at 
7ott. radius) 18,75u foot-tons ; (2) in the 160-ton crane at Devon- 
port (240 tons at 95ft. radius), 22,800 foot-tons ; (3) in the zU0-ton 
crane at Yokosuka (250 tons at 95ft. radius), 23,75U. foot-tons ; 
(4) in the 200-ton crane at Kure (250 tons at 105ft. radius), 26,250 
foot-tons. This latter crane will be ready for test next August, 
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A NEW DISC STONE CRUSHER. | 


THE Symons stone crusher is an American machine of | 
novel design. It will take in stones up to 7in. cube—approxi- 
mately—and deliver stone broken to sizes of from 3in. to | 
din. One of its special applications is for large crushing 
plants where a series of crushers or crushing rolls is required 
to produce stone of various market sizes after the first 
crushing in a large machine whose product is 6in. stone. 
Another field is for plants crushing stone for concrete work 
where product of a small and uniform size is desired. The 
machines are built by the Symons Brothers, of Milwaukee, 
and some are already in use in the United States and 
Canada. 

The crushing is done between two concave or saucer shaped 
discs of manganese steel, the faces of which are not parallel 
with each other, but set at a slight angle. Thus stone 











between the discs at the wider point is carried round with 
them and cracked or crushed by the pressure as they come 


closer together, the crushed stone being thrown out from | 


between them by centrifugal force. There is gyrating or 
vibrating action, and no grinding, each disc being true upon 
its own shaft or axis, but the axes are not concentric, being 
set at a slight—and variable—angle in a horizontal plane. 
The construction and operation are explained clearly in | 





empty the solid shaft and its disc are revolved only by the 
friction of the ball-and-socket bearing. But when stone is 
fed into the space between the discs, through the opening in 
the centre of disc E, the pressure or crushing action causes 
both discs and shafts to revolve at the same speed and in 
the same direction. The bed-plate is hollow and forms a 
reservoir of lubricating oil which is forced to the main 
bearings by a small centrifugal pump driven by a belt on 
the hollow shaft. The oil is fed also to a hole in the end of 
the solid shaft, whence it flows to the tail bearing and to the 
interior of the hollow shaft, which serves as an oil chamber. 
The machines are made in three sizes, with discs 1ft., 2ft., 
and 4ft. in diameter. 





A NEW POWER DRIVEN HACK SAW. 





WITHIN recent years the design of power driven hack saws 
has received close attention from many tool makers, so that 
what was at one time regarded as a somewhat rough-and- 
ready workshop appliance has now been developed into a 
highly scientific machine. 

In the accompanying engravings we illustrate two forms 
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SECTION OF DISC STONE CRUSHER 


the drawing, which is a sectional plan. A general view of 
one of the machines is also given. 

In the drawing A is a hollow shaft mounted in two 
long bearings, B, and having its head formed as a hemi- 
spherical socket. Upon this socketed head is screwed a cast 
steel cap, C, having openings, D, in its rim for the escape of 
the crushed product, the crushing head being enclosed, of 
course, in a suitable housing. On the inside of the cap, C, 
is fitted one of the crushing discs, E, which is of manganese 
steel. This disc revolves with the shaft, which is driven by 
a belt pulley mounted upon it, the shaft, cap and disc 
forming practically one piece. The other crushing disc, F, 
is mounted on the hemispherical head of a solid shaft, G, 
which lies within the hollow shaft, the heads of the two 
shafts forming a ball-and-socket joint which allows for 
independent movement of the shafts. The end of the solid 
shaft projects beyond the hollow shaft and has a tail bearing, 
H, which can be given a sliding movement across its bed by 
means of screws on each side. The dotted centre lines show 
the relations of the two shafts, the non-parallelism of which 
sets the crushing discs E and F, at an angle. 

The inner or solid shaft can be shifted while running, so 
as to adjust the discs for any desired size of product. The 





distance between the discs can be varied also by shifting the 
screwed cap, C, around the head of the shaft. When running 





of a new tool of this class now being manufactured by the 
Fortuna Machine Company, Limited, of Deacon-street, 
Leicester. Fig. 1 shows the hack saw arranged for a belt 
drive. This engraving shows clearly the construction of the 
saw frame, one of the most essential features in the design 
of a good tool of this class. It will be seen that the frame is 
formed solidly with a projection extending backwards. This 
projection constitutes the slider, and is carried in a long 
rocking bearing. The rocking carrier is mounted on the 
centre bearing of the driving shaft. This construction 
ensures great rigidity, compactness and simplicity, and it is 
no doubt to the design of these parts that the tool owes most 
of its qualities as an efficient cutter. 

The vice for holding the material is fitted with a strong 
right and left-handed screw, and is arranged so that it will 
always hold the work at right angles to the plane of recip- 
rocation of the saw frame. The character of the clamping 
device is of first importance in the design of a hack saw, as it 
is on this that the steady working of the tool, the freedom 
from breakage, and the smoothness of the cut surface 
depend. As is now usual in tools of this class, the Fortuna 
machine is arranged with a device for holding the saw frame 
clear of the work, and with a sliding weight for adjusting the 
pressure on the saw blade. In addition, this hack saw is 
fitted with a clutch which, by a few moments’ adjustment, 





can be arranged to stop the machine automatically at ay 
desired point. There is also an adjustable stop, seen iy 
Fig. 1, which enables any number of pieces to be cut off to 
the same length rapidly and accurately. The length of 
stroke of the saw frame can be varied from 3in. to gin, } 
means of the slot in the driving plate and the connecting-roq 
shown in Fig. 1. Bars up to Gin. in diameter canbe cut on 

















Fig. 1—BELT DRIVEN SAW 


this machine, and we are informed that its operation is so 
simple that one man can easily attend to a dozen machines, 
As an aid, therefore, to the lathe this machine should be 
found very useful by saving much cutting off with the part- 
ing tool. 

The hack saw is also, as shown in Fig. 2, arranged for an 
electric drive. In this form it is readily portable, and, it is 
claimed, saves considerable time and expense when dealing 

















Fig. 2—MOTOR DRIVEN SAW 


with heavy bars. Two interesting samples of the class of 
work which this machine is capable of turning out are before 
us. These consist of thin discs of steel rin. in thickness 
sawn from bars 1gin. and Sin. in diameter. The surfaces of 
these discs are almost perfectly level, and for many purposes 
would not require further machining. Indeed, the surfaces 
compare very favourably with what would be produced by a 
planing or shaping machine. We are informed that the 
machine is guaranteed to turn out work of this high-class 
nature continuously. 








By the opening of the new line of the Cardiff Railway, 
states the Railway Gazette, the company attains in fact, what it 
already had in law, the status of a main line railway. Hitherto 
its railway operations have been mainly connected with the move- 
ment of other railways’ traffic on the 120 or so miles of line which 
it owns inside the Bute Docks area. Now it also works a line, 9: 
miles in length, giving access from the Rhymney station in Cardi 
to Rhyd-y-felin, a point close to Treforest. This line opens up a 
new district on the east side of the river Taff hitherto unprovided 
with railway communication, and when the exchange sidings at 
the junction with the Taff Vale Railway at Treforest are complete, 
it will provide the company with an alternative route in its own 
hands between the coal valleys and its own docks at Cardiff. The 
line was authorised by an Act of 1897, which also enabled the then 
Bute Docks Company to assume the title of the Cardiff Railway 
Company, thus making it both a railway and a dock owner, like 
the Taff Vale and Barry companies, As an engineering work the 
new line,is of particular interest in view of the sk.1l exercised in 
carrying the line through a narrow valley, which also accommo- 
dated an existing railway and a main road side by side, 
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A NEW VACUUM BRAKE EJECTOR. | 

In order to meet modern conditions of working brought | 
about by the increasing length of railway trains and the | 
consequent greater cubic capacity of the train pipes and fittings, | 
-an improved form of combination ejector is being introduced 
by Gresham and Craven, Limited, Manchester. A highly | 
important feature of the new ‘‘ Dreadnought’ ejector is that | 
it is not only interchangeable with the type ‘‘C’’ ejector 
hitherto used, but the same parts with but two or three 
exceptions are employed in both. It will therefore be 
unnecessary in adopting the improved instrument to provide 
additional spare parts. The new parts referred to consist of | 
the cones and the small back stop valve between the air 














Fig. 1—BRAKE EJECTOR } 


chambers of the largeand small ejectors. It is in connection 

with the cones that the greatest improvement lies, giving 

higher economy and efficiency with reduced liability to wear. 

A general view of the Dreadnought ejector is shown in Fig. 1 | 
herewith, while Fig. 2 shows clearly the details of construc- | 
tion. Referring to Fig. 2, the following is a list of the parts :— | 
(1) The body ; (2) air disc with handle; (3) shaft with nut | 
and lever; (4), (5), (6), (7), (8), and (9) large injector steam 
valve parts ; (10), (11), (12), (13), (14), and (15) small ejector | 
steam valve parts ; (16) and (17) large nozzle in two parts ; 
(18) and (19) small nozzle in two parts; (20) drip connection 
with nut and ball valve; (21) vacuum reducing valve ; (22) 
and (23) air clacks ; (25), (26), and (27) auxiliary application 
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VIEW OF AIR DISC FACE. VIEW OF PORTS IN BODY. 
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predetermined vacuum. This valve is held against its seat- 
ing by means of an adjustable spring. The seating is a 
double one, and permits the tension of the spring to be set so 
that the vacuum acting on the larger area overcomes the 
spring at the desired vacuum and admits the necessary volume 
of air, thus reducing the time required to release the brakes. 
The release valve 31 acts more quickly owing to its having 
larger passages and an improved valve, which returns auto- 
matically to its seat, thus obviating any risk of its being 
inadvertently left open, as is the case with the thumb-screw 
pattern valve. 

The small ejector has a bore of 20mm. and the large 
ejector one of 25 mm., it being found in practice that this 
forms the largest combination that can be satisfactorily used 
with the standard 2in. train pipe. Notwithstanding this the 
small ejector has proved itself to be 60 per cent. more efficient 
than the corresponding ejector of type C, owing to the design 
of the cones, which gives a double contact of the steam with 
the air from the train pipe. It is capable of maintaining 


| @ more perfect vacuum on the longest trains and against con- 
| siderable leakage, with an economy in the steam consumption 


of 10 per cent. The two ejectors working together are 30 per 
cent. more powerful than the 20 mm., 40 mm. combination 


| of the type C, and effect a total saving of about 50 per cent. 
| in the steam used. 
| ejectors of the new and old types at the makers’ works 
| and found the new instrument decidedly superior in the above 


We have had an opportunity of testing 


respects. Against an air leakage due to an opening 4in. 
diameter the small cone of the new ejector maintained a 
vacuum of 6in., and with both cones in use a vacuum of 16in. 
could be maintained under a similarcondition. The readings 
of the gauge when the older pattern of instrument was tested 
only showed 4in. and 10in. vacuum respectively. We found 
too that the new ejector would work with steam pressures of 
90 lb. and upwards equally well, and possessed the valuable 
feature of not requiring any delicate regulations of the steam 
valve, as was the case in the old instruments. 








STATEMENT EXPLANATORY OF THE NAVY 
ESTIMATES, 1911-1912. 

Tue following is an abstract of the First Lord's ex- 

planatory statement on the Naval Estimates for the 


| coming financial year :— 


THE Estimates for 1911-12 amount to £44,392 500, as compared 
with £40,603,700 for the current year. The shipbuilding and 
armament together show a very large total, caused mainly by the 
amount required to complete the old programmes already approved 
by Parliament. The increase over last year is three and a-quarter 
millions. Vote X. (works) shows an increase of £70,000. The 


| important new works at Rosyth and Portsmouth have reached a 


stage of development at which the contractors must earn larger 
sums if they are to complete them within the contract time. No 
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Fig. 2-SECTIONS OF THE DREADNOUGHT BRAKE EJECTOR 


valve, clack and lever ; (28) steam pipe union; (29). train 
Pipe union ; (30) exhaust pipe; (31) release valve; and (32) 
and (33) small air clack and guide. 

It will be observed that the makers have done away with 
the parallel joints in the cones, 16 and 18, which were liable 
to give trouble in the earlier ejector, and that these parts 
are now screwed solidly up to their faces. These new cones, 
as will be seen from the drawing, are simple in construction. 
and do not depend upon delicate adjustment in the body of 
the ejector for their efficiency, the body being bushed where 
the live steam impinges upon it, thus providing a renewable 
Surface in case of wear. In addition to the foregoing improve- 
ments, the new ejector has a newly designed reducing or 
relief valve,21, which is of the pop type, and opens at the 








new works of great magnitude are proposed for the coming year, 
but a second dock has been ordered at Rosyth. 

Shipbuilding.—New construction will cost £15,063,877, as against 
£13,279,830 for 1910-11. Of this amount £13,325,232 will be spent 
on the continuation of work on the ships already under construc- 
tion, and £1,738,645 for beginning work on ships of the new 
programme, which is composed as follows:—5 large armoured 
ships ; 3 protected cruisers ; 1 unarmoured cruiser ; destroyers ; 
6 submarines ; 2 river gunboats ; a depdt ship for destroyers, anda 
hospital ship. 

Between the Ist April, 1910, and the 3lst March, 1911, the 
following ships will have been completed and become available for 
service :—1 battleship, Neptune; 1: armoured cruiser,: Inde- 
fatigable; 5 protected cruisers, Bristol, Glasgow, Gloucester, 
Liverpool, Newcastle ; 1 unarmoured cruiser, Blanche ; 28 torpedo- 
boat destroyers, Viking, Beagle, Bulldog, Foxhound, Grasshopper, 





Mosquito, Scorpion, Renard, Wolverine, Racoon, Harpy, Basilisk, 
Savage, Pincher, Rattlesnake, Scourge, Acorn, Cameleon, Lyra, 
Redpole; Comet, Larne, Goldfinch, Alarm, Rifleman, Hope, 
Nemesis, Martin ; 3 submarines, C. 33, C. 34, D. 2. 

On the Ist of April, 1911, there will be underconstruction 10 battle- 
ships, 3 armoured cruisers, 7 protected cruisers, 3 unarmoured 
cruisers, 32 torpedo-boat destroyers, 12 submarines. Of these, the 
following are expected to be completed by the end of the financial 
year 1911-12:—6 battleships, 2 armoured cruisers, 4 protected 
cruisers, 2 unarmoured cruisers, 29 destroyers, and 6 submarines. 

The two floating docks for Portsmouth and the Medway, ordered 
from Messrs. Cammell, Laird and Co. and Messrs. Swan, Hunter 
and Co. respectively, will also be complete by the end of the 
financial year 1911-12. In addition, there will be under construc- 
tion on the Ist April, 1911, for Dominion Governments 2 armoured 
cruisers, 2 protected cruisers, and 2 submarines. The labour 
troubles which occurred in 1910 delayed to some extent the progress 
of many of the ships building, but it is expected that nearly all 
the vessels affected will be completed by their contract dates, As 
a result of the consideration of the workmen’s petitions for 1910, 
increased rates of pay have been granted to skilled labourers 
and wood caulkers in the dockyards. 

Works.—During the last year the main works of Simon’s Bay 
Dockyard have been completed, and were formally opened by His 
Royal Highness the Duke of Connaught during his recent visit to 
South Africa. At Plymeuth the whole of the works in connection 
with the Keyham Dockyard extension are practically finished, 
whilst at Portsmouth the new lock and dock are progressing satis- 
factorily. Good progress is also being made with the naval base 
at Rosyth. 

(‘uns.—The manufacture of guns is proceeding at a sufficient 
rate to meet the requirements for ships building. 

Ammunition.—The authorised reserves of ammunition have been 
fully maintained. Advance continues to be made in designs of all 
natures of projectiles. 

Cordite.—Certain difficulties which arose in connection with the 
supply of cordite early in the year have been overcome. 

Gun machinery.—The manufacture of the 13.5in. gun machinery 
for the Orion and Lion classes has proceeded satisfactorily during 
the past year, and it is anticipated the turrets for Orion and Lion 
will be in position in the ships before the end of the present 
financial year. The trials of the first mountings have taken place 
with satisfactory results. 

Hand-worked mountings.—The mechanism of hand-worked mount- 
ings has been progressively developed towards obtaining increased 
rate of fire oak economy of labour. 

Torpedoes,—Satisfactory progress has been made in the supply to 
the fleet of the improved torpedo referred to last year. 

Wireless telegraphy.—Several small improvements have been 
made in the wireless apparatus of ships, which has led to increased 
efficiency. Additional. shore stations have been commenced and 
should be completed by next autumn. 

Inspection and proof.—The inspection of ordnance stores carried 
out at contractors’ works is proceeding in accordance with arrange- 
ments which have been made, and considerable advantages are 
anticipated on the completion of the testing house, which is in 
course of erection at Sheffield. 

Ordnance and torpedo depits.—The torpedo factory at Greenock 
has been opened and the work of manufacture has begun. The 
factory at Woolwich will be closed on the 3lst March, 1911. 

New construction.—The battleship Orion, which was laid down at 
Portsmouth on 29th November, 1909, was launched on the 20th 
August, 1910, and the armoured cruiser Lion, laid down at Devon- 
= on 29th November, 1909, was launched on 6th August, 1910. 
Substantial progress has been made during the current year on 
both ships, and it is expected that they will be completed within 
a period of two years from the date of laying down. Good pro- 
gress is also being made with the four contingent ships of the 
1909-10 programme, the Conqueror, Monarch, Thunderer, and 
Princess Royal. The protected cruisers Falmouth, Weymouth, 
and Dartmouth were launched on 20th September, 1910, 18th 
November, 1910, and 14th February, 1911, respectively, ani good 
progress is being made on them, as well as on the sister ship 
Yarmouth. 

The unarmoured cruiser Blanche, laid down at Pembroke on the 
12th April, 1909, has satisfactorily carried out all her steam trials, 
and is now in commission. The sister ship Blonde, laid down on 
the 6th December, 1909, and launched on the 22nd July, 1910, is 
now at the steam trial stage. Several of the 20 destroyers of the 
Acorn class ordered in 1909-10 have been delivered. Four sub- 
marine boats of the ‘‘ D” class, Nos. 3, 4, 5, and 6, being built by 
contract, are well advanced. Submarine boats C. 33 and C. 34, 
which were built and engined by Chatham Yard, were completed 
on the 13th August, 1916, and 17th September, 1910, respectively, 
and have joined the submarine flotilla, The two submarine boats 
of ‘‘ D” type under construction at Chatham will, it is anticipated, 
be completed in the early months of 1911-12. 

The following fighting vessels were provided for in the programme 
for the present financial year, and orders have been placed for the 
whole of them:—Battleships (4), King George V., Ajax, Centurion, 
Audacious ; armoured cruiser (1), (name not yet given); pro- 
tected cruisers (3), Chatham, Southampton, Dublin; unarmoured 
cruisers (2), Active, Amphion; torpedo-boat destroyers (23), 
Acheron, Archer, Ariel, Attack, Badger, Beaver, Defender, Druid, 
Ferret, Forester, Goshawk, Hind, Hornet, Hydra, Jackal, Lap- 
wing, Lizard, Phenix, Sandfly, Tigress, and three others not yet 
named ; submarines (6). 

Of the foregoing vessels, the battleships King George V. and 
Centurion were laid down at Portsmouth and Devonport respec- 
tively on the 16th January, 1911, the Ajax was laid down at 
Messrs. Scott’s works at Greenock on the 27th February, 1911, and 
preparations for building the sister ship Audacious are well ad- 
vanced at Messrs. Cammell, Laird’s yard at Birkenhead. The 
order for the armoured cruiser has been placed provisionally with 
Messrs. Palmer’s Shipbuilding Company. 

The two armoured cruisers Australia and New Zealand for the 
Governments of the Commonwealth of Australia and New Zealand 
are well advanced at the works of Messrs. John Brown and the 
Fairfield Company respectively, and are to be completed in Sep- 
tember, 1912. 

The protected cruiser Chatham was laid down at Chatham Yard 
on the 3rd January, 1911, and her sister vessels Dublin and South- 
ampton have been ordered from Messrs. Beardmore and Messrs. 
John Brown respectively. Two more ships of this class have been 
ordered from Messrs. Cammell, Laird and the London and Glasgow 
Company for the Commonwealth of Australia, and named Mel- 
bourne and Sydney respectively. Drawings and specifications have 
been supplied to the Canadian Government for use in calling for 
tenders for four vessels of this class. 

The Active, unarmoured cruiser of the improved Boadicea type, 
which was laid down at Pembroke in July, 1910, will be launched 
on the 14th March, 1911, and will be followed on the same slip by 
the sister ship Amphion. 

The 20 vessels of the new Acorn class have been ordered by con- 
tract, and good progress is being made with them. The three 
additional vessels included in the 1910-11 Estimates have recently 
been ordered. 

Two submarines were laid down at Chatham Dockyard on the 
14th February, and an order for four more has been placed with 
Messrs. Vickers. Two similar boats have also been provisionally 
ordered for the Australian Commonwealth. 

Fleet auxiliaries, dc.—A depdt ship for submarines has been 
ordered from Messrs. Scott, of Greenock, and named Maidstone, 
and two tenders from Messrs. Cammell, Laird, named Alecto and 
Adamant. The oil tank steamer Burma, now being built by the 
Greenock and Grangemouth Dock Company, is well advanced. A 
coastguard and fishery cruiser, to be named Watchful, has been 
ordered from Messrs. Hall, Russell and Co., of Aberdeen, 
Tenders are under consideration for a surveying vessel to replace 
Egeria, A steel water tank and salvage vessel for submarines has 
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been ordered from Messrs. Vickers for delivary during the financial 
year 1911-12 Orders for two floating avcks have been placed 
provisionally with Messrs, Swan, Hunter and Co. 

Machinery and boilers.—All war vessels completed during the 
present year, and at present under construction, have been 
designed with water-tube boilers and turbine engines, the latter 
being either of the Parsons or of the Brown-Curtis type. This 
latter design was first installed in the second-class cruiser Bristol 
in association with the superheaters at the boilers, and satisfactory 
results were obtained on the contractors’ trials So far as can be 
arranged, interchangeability of the auxiliary machinery and 
separate parts of the main machinery is being provided for in 
vessels of the same type, thus following previous practice. 
Additional machines have been added to the equipment of 
Assistance and Cyclops, enabling them still further to deal with 
repairs which otherwise would have required dockyard assistance. 
Magazine cooling plant has been fitted in all vessels completed or 
at present under construction. 

The boilers of all armoured vessels building are being fitted to 
burn oil in conjunction with coal, the full power being obtainable 
in these vessels by the use of coal only. Satisfactory full power 
trials have been carried out in the second-class cruisers of the 
Bristol] class and Blanche, the boilers of which vessels are designed 
to burn oil in conjunction with coal when obtaining full power. 
The torpedo-boat destroyers of this year’s programme are 
designed to burn oil only, and improvements have been made in the 
oil burning fittings. Experiments have been made and are still in 
progress at Haslar to reduce the excessive amount of smoke pro- 
duced when burning bituminous coal in the furnaces of water-tube 
boilers ; a substantial reduction has already been effected. 

Internal combustion engines.—Valnable experience with the oil- 
driven dynamo engines fitted in H.M. ships has been obtained, 
and the results are being closely watched. The initial difficulties 
experienced with the engines of motor boats using heavy oil are 
being gradually overcome. Small petrol or paraffin-driven motor 
beats have been supplied to two vessels of the destroyer class, and 
have proved very useful. All new torpedo-boat destroyers will be 
provided with similar boats. 








TABLE OF GEAR PITCH COMPARISONS. 





Tuts Table will be found useful in determining the 
pitch of a badly worn gear wheel. It is sometimes no 
easy matter to find out the exact pitch in such cases, and 
the Table is arranged in order of sizes, and its use will be 
found to save considerable time on repair work :— 


Comparison of Diametral Cirenlar and Metric Pitches. 
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FORTHCOMING ENGAGEMENTS. 


TO-DAY. 

Roya INstiTuTIoON.—Albemarle-street, Piccadilly, W. Dis- 
course by Mr. J. H. Balfour-Browne, K C., on ‘‘ Water Supply.” 
9pm. 

INSTITUTION OF CIVIL ENGINEERS.—Great George-street, West- 
minster, S W. Students’ meeting. Paper by Mr. Alwyne Meade 
on ‘*The Production of Water-gas.” 8 p.m. 


SATURDAY, MARCH 18rua. 


Roya InstitvuTion.—Albemarle-street, Piccadilly, W. Professor 
Sir J. J. Thomson, F.R.S., on ‘ Radiant Energy and Matter” 
(Lecture III.), 3 p.m. 


MONDAY, MARCH 20ru. 

Royat Society or Arts.—John-street, Adelphi, W.C. Cantor 
Lecture, gg ee of Electric Heating,” by Professor J. A 
Fleming, F.R.S. 8 p.m. 

INSTITUTE OF MARINE ENGINEERS.—58, Romford-road, Strat- 
ford, E. Paper, ‘‘Modern Developments in British and Con- 
tinental Oil Engine Practice,” by Mr. E. Shackleton 8 p.m. 


TUESDAY, MARCH 21st, 

THE STEPHENSON Socrety.—(Place of meeting to be announced 
later). Paper on ‘‘George Stephenson, his Life and Railway 
Achievements,” by Mr. P. E. Roberts. 7.45 p.m. 

INSTITUTION OF CIVIL ENGINEERS.—Great George-street, West- 
minster, S.W. Paper to be further discussed, ‘‘The Electrification 
of a Portion of the Suburban System of the London, Brighton, and 
South Coast Railway,” by Mr. Philip Dawson. 8 p.m. 


WEDNESDAY, MARCH 22np. 
Roya Society or Arts —John-street, Adelphi, W.C. Paper, 
‘The Manufacture of Portland Cement,” by Mr. A. C. Davis. 
8 p.m. 
INSTITUTION OF CIVIL ENGINEERS.—Students’ 
Chingford Reservoir under Construction for the 
Water Board. 


visit to the 
Metropolitan 


THURSDAY, MARCH 23rp. 
THE INSTITUTION OF ELECTRICAL ENGINEERS.—Victoria Embank- 
ment, W.C. Paper, ‘‘ Electricity Meters, with Notes on Meter 
Testing,” by Mr. H. A. Ratcliff and Mr. A. E. Moore. 8 p.m. 


FRIDAY, MARCH 247TH. 

INSTITUTION OF CiVIL ENGINEERS —Great George-street, West- 
minster, 8.W. Students’ meeting Lecture 1 on ‘‘The Uses of 
Chemistry in Engineering,” by Mr. James Swinburne, F.R.S. 
8 p.m. 

PHysicaL Soctety or LONDON.—City and Guilds (Engineering) 
College. Papers: ‘‘A Sensitive Thermo Regulator” and ‘‘ Experi- 
ments on the Measurement of Electrolytic Resistance using Alter- 
nating Currents,” by Mr. H: F. Haworth. ‘‘ Oscillatory Currents 
in Coupled Circuits” and ‘‘Some Radio Telegraphic Apparatus in 
Use at the City and Guilds (Engineering) College,” by Prof. G. W. 
O. Howe. 5pm. 


SATURDAY, MARCH 25ru. 

THE STEPHENSON SocrEty.—Visit to Great Western Railway, 
Old Oak Common. 

THE ASSOCIATION OF ENGINEERS-IN-CHARGE.—Annual Dinner, 
King’s Hall, Holborn Restaurant. 

THE INSTITUTION OF MUNICIPAL AND COUNTY 
Western District Meeting at Torquay. 
Engineering Works, Torquay, carried on during the Past 17 Yea 
by Mr. H. A. Garrett, Borough Engineer of Torquay. 


FRIDAY, MARCH 31st. 

INSTITUTION OF CIVIL ENGINEERS.—Great George-street, West- 
minster, S.W. Students’ meeting. Lecture II. on ‘‘ The Uses of 
Chemistry in Engineering,” by Mr. James Swinburne, F.R.S. 
8 p.m. 


rs, 


WEDNESDAY, APRIL 5rn. 

INSTITUTION OF NAVAL ARCHITECTS.—Owing to the death of the 
late Earl Cawdor, President of the Institution, the Council have 
decided that the annual dinner, which was to have been held on 
this date, shall not take place. 


THURSDAY, APRIL 61H. 
RontGeN Socrety.—At King’s College. 
meeting. 


Ordinary general 


Wilson. 
THURSDAY, APRIL 131Tx, To SATURDAY, APRIL 22np. 


David's District, South Wales. 


THURSDAY, MAY 4ru. 

RonTGEN Society. — 66, Victoria-street, Westminster, S.W. 
Ordinary general meeting. Papers: ‘‘The Use of Radium in 
Malignant Growths,” by C. W. Mansell Moullin; ‘Rapid Radio- 
graphy,” by Ed. S. Worrall. 

FRIDAY, MAY 12rx. 

INSTITUTE OF MeTats.—Second May Lecture, ‘‘The Hard and 

Soft States in Metals,” by Dr. G. T. Beilby, F.R.S. 


WEDNESDAY, MAY 17Tx. 

RoyaL METEOROLOGICAL SocreTy.—The Dinner will be held at 

the Trocadero Restaurant, Piccadilly-cireus. 7.30 p.m. 
THURSDAY, JUNE Isr. 

RoNTGEN Socrety. —66, Victoria-street, Westminster, S.W. 
| Ordinary general meeting. Papers: ‘‘On a Possible Therapeutic 
Use of Strongly Ionised Air,” by C. E. S. Phillips ; ‘* Photographic 
| Action of the Positive Brush Discharge,” by Charles W. Raffety. 
| 
| TUESDAY, JUNE 27TH, To FRIDAY, JUNE 30rn. 

} INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION. —Sixteeth 
] 
| 





Annual Convention at Brighton. 


WEDNESDAY, JUNE 28ru. 

INSTITUTION OF CIVIL ENGINEERS.—The nineteenth “James 
Forrest” Lecture will be delivered at the Institution by Frederick 
Henry Hatch, Pb.D., M. Inst. C.E., his subject being *‘The Past, 
Present, and Future of Mining in the Transvaal.” 8 p.m. 


THURSDAY, JUNE 29r7n. 
THE INSTITUTION OF CrvIL ENGINEERS.—The Annual Conversa- 
zione will be held in the Royal Albert Hall, at 8.30 p.m. 








In a paper read before the American Institute of 
Electrical Engineers, Mr. J. H. Cunningham describes an artificial 
transmission line which has been designed for experimental 
purposes. Wire was wound on glass cylinders of suitable diameter 
lined with tin-foil. Four hundred of these tubes were made, the 
capacity of the line being 1.35 mfd., its inductance 0.3944 henry, 
and its resistance 93.6 ohms. Various oscillograms of low- 


frequency surges on this line due to opening and closing the 
circuit, &c , were exhibited. . 





GEOLOGISTS’ ASSOCIATION OF LoNDON.—Easter Excursion to St. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


The Outlook. 

Now that the end of the quarter is so near at hand 
inquiries are being made by consumers of iron and steel as to the 
rates at which manufacturers will permit the renewal of contracts 
up to the close of June. Concessions are being pressed for by 
consumers, but manufacturers are doing their best to maintain 
their footing, and so far have been fairly successful in this, sett; 
forth as arguments against further reductions the high cost of fue) 
the activity in shipbuilding, and the steady manner in which the 
foreign and colonial demand is being maintained in some of the chief 
branches of the iron and steel and engineering trades. In order to 
support the market it is probable that early steps will be taken to 
curtail the production of raw iron, which would be preferable to an 
increase in stocks. Meanwhile some of the chief departients of 
the engineering industries continue to be well engaged, including 
gas and oil engine building, motor car construction, and railway 
and shipbuilding supplies. Tramway plant and rolling stock j, 
also in growing request, and, in consequence of a shortage of tram. 
way cars on the Saltley route of the Birmingham tramways, orders 
have been given for sixty more cars to be constructed. 


Pig Iron. 

Smelters who booked orders freely at the opening of the 
year and have therefore had plenty of work in hand, have been 
able to resist the pressure to reduce quotations, but others have 
been making consid le ec i Staffordshire cinder forge 
pig iron is quoted 49s., with a moderate demand. There is a fair 
request for part-mine at 51s. to 52s, A steady output is being 
made of best all-mine forge at 85s., and of foundry at 90s , whilst 
cold blast iron is in medium demand and is quoted 115s. Midland 
descriptions are in fair request, Northamptons being quoted 41s, 6d, 
to 50s., and Derbyshire 52s. to 53s, A moderate output is being 
made of North Staffordshire forge at 51s. to 52s., and of best at 
58s, to 59s. Business continues quiet as regards new transactions, 
and the customary renewal of quarterly contracts will be welcomed, 





Manufactured Iron Quiet. 

With regard to the sheet iron trade, black sheets are 
quiet, and are quoted: Singles; £7 2s, 6d. to £7 5s. ; doubles, 
£7 7s. 6d. to £7 10s. ; and trebles, £7 17s. 6d. Demand from the 
chief foreign markets is still below par for galvanised corrugated 
sheets. There are complaints as to foreign competition in the bar 
trade, and the prices of Midland manufacturers are kept down by 
continental dumping. Good merchant bars are quoted about 
£6 5s. delivered HKirmingham, but demand is only slow. The 
general quotation for nut and bolt iron is about £6 for South 
Staffordshire sorts of good quality, but continental competition is 
still a great deal in evidence. Marked bars are in good request, 
and are quoted firmly at £8. Slit nail rods are quoted £7 5s,, 
and rivet iron £6 15s. to £7, whilst hoop iron moves quietly at 
#6 15s., and the same may be said of gas strip at t6 I's, to 
£6 17s. 6d. 


Steel Active. 

A brisk request is experienced for engineering sections of 
steel, and quotations are maintained. Makers quote girder plates 
£7 2s. 6d. to £7 5s., joists £6 10s., ship plates £7 to £7 10s., and 
angles £6 12s, 6d. to £6 153, There is a good demand for semi- 
finished steel, especially for tin-plate making. Bessemer sheet 
bars are quoted £5, and Siemens sheet bars £5 2s. 6d. 


Tramway Rail Contracts. 

Much discussion has been aroused this week with regard 
to the purchase of German tramway rails by the Tramways Com- 
mittee of the Birmingham City Council. ‘The Soho-road route, 
which is being taken over by the municipality, is to be converted 
from the cable to the overhead system, and at a recent meeting of 
the City Council Mr. Harrison Barrow, the chairman of the Tram- 
ways Committee, admitted that it was true that the committee 
had accepted a tender for German rails, but pointed out that there 
was a saving of £900 on the German as compared with the lowest 
English contract. The amount of the contract was £11,000, and 
the saving was about 8 per cent. There were only two English 
and one foreign tender received. In connection with this matter, 
notice has been given that at the next City Council meeting a 
resolution will be proposed to the effect that before any committee 


| accepts the tender of a non-British firm it shall in future consult 


Papers: ‘‘Secondary Rays,” by Professor Barkla; *‘An | 
Improvement in High-tension Discharge Apparatus,” by Professor | 





the Council. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents, ) 


MANCHESTER, Thursday. 


No Improvement in Pig Iron. 

THERE was only a comparatively poor attendance on the 
Iron Exchange on Tuesday, and the tone continues void of anima- 
tion. The undercurrent is still weak, although sellers still show 
little disposition to grant concessions to induce business. So far as 
quotations were concerned, there was little or no change to note 
last week in either English or Scotch makes, although in the 
former Lincolnshire rather favoured buyers. Both East and 
West Coast hematite again showed no quotable change, and ruled 
steady. 


Finished Iron and Steel. 
Continues quietly steady, and late rates are maintained 


Copper, Lead, and Tin. 
Copper: Manufactured still rules quiet, and both sheet: 
and tubes show little change. Sheet lead and tin ingots: Whilst 
sheet lead remains unchanged, tin ingots have suffered a reduction. 


Quotations. 

Pigiron: Lincolnshire No, 3 foundry, 53s. 6d.; Stafford- 
shire, 54s, to 54s. 6d.; Derbyshire, 55s.; Northamptonshire, 5s. 8d. 
to 56s.; Middlesbrough, open brands, prompt, 57s. 6d.; April-June, 
57s. 10d. Scotch: Gartsherrie, 61s. td. to 61s. 9d.; Glengarnock, 
59s, 9d. to 60s. (official, 61s.) ; Eglinton, 59s, 3d. to 59s, 9d. de- 
livered Manchester. West Coast hematite, 67s. to 68s.; East Coast 
ditto, 66s. to 67s. 6d., both f.o.t., according to delivery. 
Delivered Heysham: Gartsherrie, 59s. 6d. to 59s, 9d.; Glengar- 
nock, 57s, 9d. to 58s. (official, 59s.) ; Eglinton, 57s. 3d. to 57s. 9d. 
Delivered Preston: Gartsherrie, 60s. 6d. to 60s. 9d.; Glengarnock, 
58s. 9d. to 59s, (official, 60s.); Eglinton, 58s. 3d. to 58s. 9d. 
Finished iron: Bars, £6 15s.; hoops, £7 7s. 6d.; sheets, £8 to 
£8 2s. 6d. Steel: Bars, £7; Lancashire hoops, £7 7s. 6d.; 
Staffordshire ditto, £7 7s. 6d.; sheets, £8 to £8 5s.; boiler plates, 
£7 17s. 6d.; plates for tank, girder, and bridge work, £7 to £7 5s.; 
English billets, £5 to £5 5s.; foreign ditto, £4 12s, 6d. to £4 15s.; 
cold drawn steel, £9 10s. to £9 15s. Copper: Sheets, £70; tough 
ingot, £58 10s. to £59; best selected, £58 10s. to £59 per ton. 
Copper tubes, 8}d.; brass tubes, 6fd.; condenser, 77d. ; brazed brass 
tubes, 84d.; rolled brass, 64d.; brass wire, 64d.; brass turning 
rods, 64d.; yellow metal, 6d. to 64d. per lb. Sheet lead, £16 to 
£16 5s, per ton, English tin ingots, £180 per ton, 


The Lancashire Coal Trade. 
There was a feeling of quietude all round on Tuesday, 


though house coal was perhaps in a shade better demand owing to 
the colder weather. ‘There is a large influx of slack into East 
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ancashi m Yorkshire, and this tends to make trade locally 
a otherwise would be. Shipping demand continues 
yood. Quotations :—Best Lancashire for domestic purposes, 15s. 
= 16s ; seconds, 13s. to 14s.; common, 10s. 4d. to 11s, 6d.; best 
burgy, 98. 9d. to 10s. 6d,; round furnace coal, 11s. to 11s. 6d.; 
host slack, 83, 11d. to 9s, Sd.; medium, 8s. Sd.; common, 6s. to 7s., 
at the pit ; screened coal for shipping and bunkering purposes, 
Os. 9d. to 108, 6d.; unscreened, 98. 3d. to 9s, $d., delivered 


Manchester Ship Canal. 


Removal of Vapour from Laundries. 


At the Lancashire County Asylum, Winwick, a plant has 
been installed in the laundry for the extraction of the vapour 
arising from the laundry operations. The ———- used com- 
prise a system of blowing and exhaust fans, by means of which 
hot air from the top of the drying chamber—and which was pre- 
viously wasted—is ischarged into the wash-house by means of the 
blower. The warm air is led from the drying chamber by means 
of suitably graduated ducts, and is then blown to the far side of 
the building and discharged from a number of bell-mouthed open- 
ings. The vapour is removed by means of three fans, two being 
belt-driven and the third one fixed in the roof being driven direct 
by one of Gibbs’ dust-proof electric motors. The plant was sup- 
plied throughout by Messrs. John Gibbs and Son, Liverpool, who 
guaranteed that all the vapour which the building could contain 
should be removed in the space of 24 minutes. A test subsequently 
carried out showed that the plant was capable of showing an even 
better result than that specified. 


Coal Dust Dangers. 


At a meeting of the Manchester Geological and Mining 
Society, held in Manchester on Tuesday last, Mr. W. G. Garforth, 
whose name is so familar in connection with the experiments at 
the Altofts Colliery, read a paper on points raised by Sir Henry 
Hall regarding the danger of coal dust in mines. He gave the 
results of expe:iments made during the present year showing the 
efficacy of stone dust as a means of preventing or arresting an 
explosion of coal dust. Briefly, he expressed the opinion that 
every precaution which has been successfully tried to prevent the 
accumulation of coal dust should be adopted, and failing the 
provision of a better method, stone dust should be used wherever 
coal dust exists. He recommends that the stone dust should be 
laid on the coal dust rather than confined to special zones. 


Lecture on Rivers and Estuaries. 


On Tuesday and Wednesday evenings, Mr. W. Henry 
Hunter, late engineer to the Manchester Ship Canal, gave two 
lectures on ‘‘ Rivers and Estuaries,” under the Vernon-Harcou:t 
Bequest. The lectures were given at the Manchester Portico. 


New Steel Works at Partington. 


Considerable activity prevails at the 90 acres site which 
the Partington Steel and Iron Company has purchased from the 
Ship Canal Company at Partington for the construction of steel- 
smelting works, Large cargoes of materials are continually arriv- 
ing, and I understand that the contract fora battery of sixteen 
Lancashire boilers has been secured by a well-known Manchester 
firm. I am also informed that the order fora pair of unusually 
large gas engines has been placed with a continental firm. 


Large Two-cycle Gas Engines. 


The discussion on Mr. Alan Chorlton’s paper on the above 
subject, which he read recently before the Manchester Association 
of Engineers, will be resumed at the meeting to be held to-morrow 
(Saturday) evening. 


Sewage Works for Windermere. 


A scheme for a new sewage disposal works for Winder- 
mere is under consideration by the Windermere local authorities 
and the Local Government Board. The work will necessitate the 
borrowing of £38,000. It is also proposed to increase the frontage 
space available to the public on the lake at Bowness. 


BARROW-IN-FURNESS, Thursday. 
Hematite. 


During the past week the condition of the hematite pig 
iron trade of this district has undergone no change, except that if 
anything the tone is rather quieter. There is by no means any 
rush of business and the whole of the requirements of users of iron 
can more than be met by the present output. In Cumberland less 
iron is being produced, the demand on account of local steel makers 
having eased down. At Barrow there are five furnaces making 
iron and one furnace is being got into readiness for starting in 
perhaps two months time. This furnace will have all the up-to- 
date improvements with a view to a large and an economic output of 
iron, A good steady output of iron is being maintained from the 
Carnforth and the Ulverston works, but the Askam works are still 
standing idle, and the present conditions are not promising for 
their re-starti Prices are easy, with makers quoting 66s. to 68s. 
per ton net f.o.b. for parcels of mixed numbers of Bessemer iron, 
and special qualities finds a steady sale at 71s. to 75s. per ton. 
In warrants there is no activity, and sellers are quoting about 
6s, per ton, although there has been no price recorded this week. 
The stores of warrant iron represent 38,342 tons, a decline on the 
week of 199 tons. This has been drawn from tie Furness storages 
where, of the total, 7882 tons are only held. 


Iron Ore. 


The iron ore trade is well employed, for in addition to 
a steady request on the part of local smelters, Scotch iron 
makers are taking large supplies. Prices are much the same, with 
good — sorts quoted at 12s, 6d. to 16s. 6d., and the best ores 
run up to 22s, per ton netat mines, Spanish ores are quoted at 22s, 
per ton delivered. Last week 5303 tons of this ore arrived in 
Barrow. A thousand tons of spiegel ore were discharged in 
Barrow from Rotterdam, and 459 tons from the North of Ireland. 


Steel. 

There is little that is new to record in the steel trade, 
The position of the trade is not at all satisfactory. In rails 
a fair business is being done by makers at Barrow, who are main- 
taining the activity at their mills. Heavy sections of rails are 
quoted at £5 10s. to £5 15s, per ton. Light rails at £6 5s. and 
heavy tram rails at £8 10s. per ton stand for quiet trades. For 
steel shipbuilding material the demand alike on local and general 
account is brisk. The mills at Barrow, however, are still doing 
nothing. ‘Tin bars are in fair demand on home account, and 
regular shipments are being made to Ellesmere Port, West Bank, 
Mostyn, &c. 


Shipbuilding and Engineering. 

These trades are busy in every branch, and particularly 
so in the former departments, where every effort is being put 
forth to launch the battleship-cruiser Princess Royal in April. 
Other jobs are also being pushed along. No new orders are 
reported. 


Fuel. 

The demand for coal is steady, but not over brisk. Good 
steam coal is quoted at 12s, 6d. to 16s. 6d. per tondelivered. For 
coke there is a pretty good demand at 22s. 6d, per ton delivered 
from West Coast ports. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


General Conditions. 

MANUFACTURERS report that a fair stream of small orders 
for general engineering and railway requisites continues to be 
received, and the inference drawn from this is that trade is 
generally on a sounder basis than it was some months ago, At 
the same time there are no orders of large dimensions on the 
market. The work coming to hand in railway material is mostly 
for South America and the Colonies, while there is a little more 
replenishing of stocks, &c., on the part of the home railway 
companies, At the present time the armament departments in 
Sheffield are well supplied with work. The shipbuilding districts 
continue to provide regular orders for forgings and castings. 
Employment in the heavy trades is, on the whole, very satisfactory, 
but a weak feature is said to be the low level of prices. The 
lighter branches are enjoying a brisk export business, and the 
home market-is improving owing to the near approach of the 
Coronation. 


The Coal Trade. 


A reflection of the continued activity in the steel trades 
is found in the strong demand for steam coal and cobbles for 
manufacturing purposes, many firms taking excess supplies on 
contracts. There are a number of inquiries for quotations for 
contracts to the end of the year, and as a rule collieries are 
quoting above current market values. While actual shipments are 
smaller owing to the difficulty in securing despatch from the 
ports, and despite also the fact that there is a good deal of spot 
coal on offer at low rates, collieries are remaining very firm as 
regards forward business, In some cases shippers who had been 
holding off the market in the hope of buying on more favour- 
able terms are now arranging their contracts at the colliery 
prices, which are slightly above current rates of 83. 6d. to 8s. 9d. 
for best brands. 


Gas Coal. 

The tonnage of gas coal is declining with the advance in 
the season, but contracts are well in hand, and the market steady. 
Some tentative inquiries are in for the renewal of contracts expir- 
ing on July 1st, which were fixed up a year ago at advances of 
about ls. per ton. It is thought that collieries will be averse to 
granting a concession of more than 3d. per ton, for the gas coal 
market is on a very low basis compared with other descriptions, 
In cases where expiring contracts were fixed up at comparatively 
low prices in 1910 no reductions will be granted, and one or two 
large tonnage contracts have already been arranged on this 
basis. 


Slacks. 

While some of the inferior slacks are more plentiful and 
prices a shade easier, there is a strong market for best slacks. 
Pit prices :—Best washed smalls, 5s, 9d. to 6s. 9d.; best hard 
slacks, 5s, 9d. to tis, 3d.; seconds, 4s, to 4s. 6d. 


Coke. 

There is no weakness to be noted in the market for 
furnace coke, the demand being well maintained and the output 
harely up to requirements. Best washed samples rule at 13s. to 
133. 6d., with unwashed qualities about 6d. less. 


House Coal. 

A quiet tone rules in the market for house coal, orders 
coming to hand very slowly, but at the same time the more 
inclement weather has stimulated the demand from London and 
the Eastern Counties. There is, however, no speculative demand, 
and the position is ruled entirely by the weather. Prices show 
little change, although in cheap coals they are none too strong. 
Large and best small house nuts are steady. 


Pig Iron. 


Dulness still characterises the local trade in pig iron, both 
common and hematite, and agents report that consumers show no 
disposition to come into the market. With the weak tendency in 
prices no one can be induced to buy new material, excepting small 
quantities which are wanted for immediate use, and while prices 
are no lower officially, it is reported that some makers have sold 
at a reduction. Local steel makers have a fair quantity of pig 
iron in stock, No improvement in prices can be reported in the 
finished iron trade, the South Yorkshire Association retaining the 
old price of £6 15s. for bars. Nominally prices remain as follows:— 
Current quotations: Lincolnshire, No. 3 foundry, 52s.; No. 4 
forge, mottled and white, 5ls.; basic, 53s. 6d.; Derbyshire, No. 3 
foundry, 52s. to 52s. 6d.; ditto, forge, 48s. 6d. to 49s. 6d., all per 
ton net, delivered Sheffield or Rotherham, East Coast mixed 
numbers ‘are at 71s. to 72s. net for prompt business. Bar iron, 
£6 15s. Basic billets, £5 5s. 


The Steel Trade. 

As stated above, there is considerable activity in the heavy 
trades, while satisfaction is expressed with the Navy Estimates, 
which promise a continuance of good orders next year. In other 
branches bright features are the demand for files, tool steel, twist 
drills, wire, wire rope, and other engineering requisites. Makers 
of hand tools are ulso experiencing a revival in business. In the 
cutlery trade makers report that the aggregate demand from home 
and oversea markets is the largest for many years past. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 


Cleveland Pig Iron. 


THE business on the Cleveland pig iron market during 
the last fortnight has been in a remarkably unsettled condition, 
prices fluctuating apparently ‘‘ without rhyme or reason.” Last 
week the lowest price for Cleveland warrants which has been 
reported since the spring of 1909 was touched—47s, 114d. cash 
buyers. That brought out a few consumers and others who had 
to cover, and fair sales were made; but the improvement was 
very short-lived, though it got the price up to 48s. 84d. cash, 
a rise of 9d. in two days. Then the price fell as quickly as it 
had advanced, and at the beginning of this week 48s. 3d. was 
all that could be secured. On Tuesday 48s, 54d. was to be 
obtained, but next day there was another fall to 48s. 3d. 
Such erratic movements as these are not at all conducive 
to business, and nobody buys at present who is not obliged, 
especially for forward delivery, and there is nothing to in- 
spire confidence. It would doubtless bring about a more satis- 
factory state of affairs if some steps were taken by the iron- 
masters to cure the over-production of Cleveland pig iron by blow- 
ing out some of the furnaces—there are eighty now at work, and 
it would apparently suffice if only 74 were in operation, seeing 
that about 50,000 tons have had to be put into the public stores 
since the year opened, making over 150,000 tons in the last twelve 
months. It is to be borne in mind that a more active period of 
the year is at hand, but it is hardly believed that the increase in 
deliveries will be such as to take up the large make that is now re- 
ported. No. 3 Cleveland pig iron for prompt f.o.b. delivery has 
this week been mostly at 48s, 6d. per ton, with No. 1 at 52s.; 
Nos, 4 foundry and 4 forge at 47s. 9d., and mottled and white at 
47s. 3d. However, on Wednesday supplies could be obtained at 
14d. per ton less than the above named figures. Prices for forward 





delivery are merely nominal, as no transactions are carried through 





to fix them, consumers refusing to buy in such circumstances as 
the present. The tendency now is to take a rather gloomy view 
of the prospects in the Cleveland pig iron trade, though in other 
industries the outlook is so bright. 


Hematite Pig Iron. 


The orders for East Coast hematite pig iron have been 
small this week, but makers are not at all badly off for contracts, 
and maintain their prices very firmly. Undoubtedly the position 
of hematite pig iron producers in this district is much more satis- 
factory than that of makers of ordinary Cleveland iron, for they 
are not turning out more pig iron than the market requires, 
whereas the producers of Cleveland iron have at least half a-dozen 
furnaces too many in operation, and cannot take their rightfal 
position in regulating the prices of what they have to sell. Thus, 
while the quotations for hematite iron have been firmly maintained 
of late, those of Cleveland pig iron have been moving very errati- 
cally. Mixed numbers of East Coast hematite pig iron for current 
wonth’s delivery are stiff at 64s, 6d. per ton, both makers and 
second hands keeping to that, and business is not reported at a 
lower figure, while for next quarter 65s. 6d. is the general quota- 
tion, and for the second half of the year 67s. At present, how- 
ever, consumers are not prepared to pay for forward delivery such 
premiums as these rates signify, though last month they were 
obtainable. 


Ironmaking Materials. 


Though there have been no saies of Rubio ore reported for 
some considerable time, merchants keep up the quotations, which 
are on the basis of 22s. 6d. per ton for 50 per cent. ore, delivered 
at Middlesbrough, and they cannot very well ask less when the 
Bilbao mineowners will not reduce their prices, there being such a 
keen demand for their ore from all the leading pig iron producing 
countries in the world, and thus they can practically dictate their 
prices. At present the makers of hematite iron in this district 
are well covered as regards their ore; they have a good deal in 
stock and large contracts running. When 64s. 8d. only can be 
realised for mixed numbers of East Coast hematite pig iron, makers 
of the latter cannot well afford to pay 22s. 6d. for their ore, and thus 
they consider it better to hold off at present. The prices of 
furnace coke may be considered reasonable; in fact, they are 
relatively cheaper than pig iron. Good qualities can readily be 
got at 15s. 6d. per ton, delivered at Middlesbrough furnaces or 
equal thereto. The supply is in excess of requirements, and 
heavy stocks are held at the collieries, whose owners are very 
anxious to sell. Limestone is rather firmer in price, and is mostly 
quoted at 4s. 1}d. per ton, delivered here. 


Manufactured Iron and Steel. 


The reports given by manufacturers of finished iron and 
steel are less satisfactory than they have been of late. Work is 
not so regular, even with the plate-makers, and the plate-making 
branch of one of the leading works has been idle for the last fort- 
night. The slackening of business was somewhat unexpected, but 
it has not been accompanied by any reductions of prices. Heavy 
steel rails are at £5 15s. per ton net f.o.b.; cast iron railway 
chairs are at £3 12s. 6d. per ton net f.o.b. Orders from South 
America for railway material have fallen off considerably, and there 
is not so much going out to India, which are the two best market- 
for our railmakers, Galvanised and corrugated steel sheets are at 
£10 15s. per ton for 24 gauge, less 4 per cent., and delivered f.o.b. 
The consumption was never larger than it is at present, but that 
has not increased so rapidly as the power of production. Steel 
ship plates are steady at £6 15s.; iron ship plates at £6 12s, 6d.; 
steel ship angles at £6 5s.; iron ship angles at £7; packing iron 
and steel at £5 15s. ; and iron ship rivets at £7 7s. 6d., all less 24 per 
cent. f.o.t. The bar makers are doing fairly well, and for steel 
bars they ask £6 5s., while for iron bars the price is £7, both less 
24 per cent. f.o.t. Steel hoops are at £6 12s. 6d., steel strip at 
£6 10s., steel joists at £6 7s. 6d., and steel sheets at £7 7s. 6d. 
per ton, all less 24 per cent. f.o.t. Higher rates have to be paid 
where the quantities to be ordered are small. 


Shipbuilding and Engineering. 


Shipbuilders on the whole have never been so well off 
for orders as at present, and there is a rumour that a new company 
will re-open the yard of R. Craggs and Sons, at Middlesbrough, 
one of the best equipped yards in the North-East of England. 
This establishment has been idle since the summer of 1909, and it 
is now the only yard on the North-East ('oast that is in that 
position. The prospects are now better than ever, seeing that the 
agreements between the builders and their men as entered into at 
the close of the lock-out last year were ratified at Eiinburgh last 
week. The building of steam fishing craft in this district is 
exceptionally active just now, the fine herring harvest of last year 
having stimulated enterprise in this direction. Owners are adding 
considerably to their fleets of steam drifters. Firms who have laid 
themselves out to build such craft were never so busy as at present. 
Smith’s Dock Company, at its new yard at South Bank, near Middles- 
brough, have six vessels of this class now in the water being com- 
pleted, besides several others on thestocks. Atthe annual meeting 
of William Doxford and Sons, shipbuilders, Palling, Sunderland, Sir 
Theodore Doxford, the chairman, said the directors were busy 
working out the problems involved by the substitution of internal 
combustion oil engines for steam engines in large ocean-going 
steamers. The Cleveland Bridge and Engineering Company, 
Darlington, has received an order for a steel bridge to carry the 
double track of the Great Western Railway over the river 'Towy 
at Carmarthen. The Power Gas Corporation, Limited, Stockton, 
has secured the contract from the Japanese Government for the 
necessary plant for the electrification of a portion of the State 
railways, the value of the contract being about £100,000, and the 
work is to be completed within two years. 


Labour Troubles on the N.E.R. 

The strike of cleaners in the Newcastle district, which 
last week threatened to affect a considerable number of men, 
turned out after all to be of short duration, the dispute being 
settled on the terms offered by the company. All the men con- 
cerned were reinstated except twenty, who lost their positions, the 
company having set other men on to carry out their work. It has 
been decided by the executive of the A.S.R.S,. to ascertain the 
feeling of the servants of the North-Eastern Railway on the 
question of striking against the employment of non-unionist men. 
One of the leading branches of the society has issued a circular 
advocating compulsory membership, and strongly urging that 
drastic action should be taken to force all railwaymen into the 
society. Non-unionists, it says, have reaped where they have not 
sown long enough, and the society members are not prepared to 
allow them further time to consider the position. The members of 
the General Railway Workers’ Union in the Blyth and Tyne section 
have given in their notices because the company has given 170 men 
their notices. The others demand that the notices of these 170 
men shall be withdrawn. It is held that these men were permitted 
to accept a lower scale of pay on the distinct understanding that 
their employment would be regular and permanent. This the 
officials of the company deny. ; 








NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 
The Warrant Market. 
A very large business was done in pig iron warrants on 


Glasgow Exchange towards the end of last week, and it is stated 
that the recent activity in warrants has been due in no small 





degree to operations on the part of_American dealers, From the 
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lowest point of 47s. 114d. cash for Cleveland warrants touched in 
course of the depression of ten days ago there was a considerable 
recovery in course of the execution of buying orders of some 
importance. Business this week has been of smaller dimensions, 
and Cleveland warrants have been sold at 48s. 74d. to 48s. 3d. 
cash, 48s, 10}d. to 48s. 7d. one month, and 49s, 2d., 49s. 5d., and 
49s, 8d. three months. Transactions have also occurred in the 
same class of iron at 48s. 7d. for delivery in ten days, 48s. 9d. 
eighteen days, and 49s. for 10th May. Advices from the United 
Sta es are of a distinctly encouraging character, but their stimu- 
lating effect on warrant business is largely neutralised by continued 
additions to stocks in Middlesbrough stores, On the other hand, 
an increase has to be noted in shipments. 


Business in Scotch Pig Iron. 

The lower range of prices for warrants had a sympathetic 
influence on Scotch pig iron, and consumers have taken advantage 
of the easier condition of the market to effect considerable 

urchases. Merchants state that transactions have been on a 
arger scale than for some weeks past. Quotations are generally 
6d. per ton lower all classes of iron, except several of the higher 
—— special brands having had an easier tendency. Govan and 
Monkland are quoted f.a.s. at Glasgow, Nos. 1, 56s. 6d.; Nos. 3, 

. 6d.; Carnbroe, No. 1, 603.; No. 3, 56s.; Clyde, No. 1, 61s.; 
No. 3, 58s.; Gartsherrie and Calder, No. 1, 61s. 8d ; No. 3, 56s. 6d.; 
Summerlee, No. J, 633. 6d.; No. 3, 58s. 6d.; Langloan, No. 1, 
66s ; No. 3, 6ls.; Coltness, No. 1, 82s.; No. 3, 60s. 6d.; Eglinton, 
at Ardrossan or Troon, No. 1, 56s. 6d.; No. 3, 55s. 6d.; Glengar- 
nock, at Ardrossan, No. 1, 63s. 6d.; No. 3, 58s, 6d.; Dalmellington, 
at Ayr, No. 1, 59s.; No. 3, 57s.; Shotts, at Leith, No. 1, 63s. 6d.; 
No. 3, 57s. 6d.; Carron, at Grangemouth, No. 1, 69s.; No. 3, 59s. 
per ton. An additional furnace has been put in blast in Scotland, 
and there are now 87 in operation compared with 85 at this time 
last year. 


The Hematite Trade. 

The consumption of hematite pig iron is increasing, but 
transactions in the open market are limited, the great bulk of the 
business being of a private nature. Cumberland hematite is 
nominally 6d. cheaper on the week, with comparatively little 
inquiry. Makers of Scotch hematite have been endeavouring to 
maintain prices, holding that they are already low enough. Some 
merchants are quoting 6d. a ton below the makers’ rates. The 
imports of hematite ore into the Clyde since the beginning of the 
year show an increase of 50,000 tons compared with the quantity 
received in the same time last year. 


Finished Iron and Steel. 

The state of employment in the malleable iron trade is 
unsatisfactory, shifts being reduced and orders of a hand-to-mouth 
character. Makers have not generaliy been prepared to follow 
the low rates quoted for foreign work by continental makers. 
The home trade is quiet, there being, if anything, less done in 
bar iron than a few weeks ago. There has been no change in 
the official quotations of manufactured iron since the beginning 
of the year, prices continuing on the basis of £7 2s. 6d. for crown 
bars, less 5 per cent. for delivery in the Clyde district. The steel 
trade is well supported with orders, machnery being now practi- 
cally in full operation, although in few cases is there any great 
pressure for delivery. Foreign inquiry continues fairly active, and 
some makers are turning out large quantities of general struc- 
tural material. Makers quote steel angles £6 10s., ship plates 
£6 17s. 6d., bars £7 10s., and marine boiler plates £7 12s. 6d., all 
= the usual 5 per cent. discount for delivery in the Clyde 

istrict. 


Ironfounding and Engineering, &c. 

There is increasing activity in the ironfounding trade. 
A large business is being done in general, and especially in heavy 
marine castings. The ironmoulders have been promised, after 
conference, a general advance in wages, to take effect from the 
beginning of May. Marine engineers are now very fully employed, 
with the prospect of a continuance of good trade over an indefinite 
period. Business is good in the tube trade, but competition keeps 
prices low, and it is rumoured that negotiations for a combination 
of makers have not been attended with success. In the locomotive 
engineering department there is now comparatively full employ- 
ment. The capacity of the works has recently been considerably 
extended, and the facility for turning out orders without loss of 
time wag never so great as it is now at the three great combined 
works forming the North British Locomotive Company. The 
question of an increase of wages from 8d. to 84d. per hour to the 
operative engineers in the Clyde district has this week formed the 
subject of conference between representative employers and work- 
men. 


The Coal Trade. 

Business has been fairly active in the coal trade. Ship- 
ments at most of the ports have been improving, but in the 
district of the Lothians there is considerable depression, with idle 
time at some of the collieries. The output is large, and transit 
and shipping facilities are generally such as to ensure ready 
despatch. Prices are quoted as before, but the actual tendency is 
somewhat easier. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Last Week’s Coal Trade. 

CONDITIONS remained of a sluggish character, and for 
nearly ali the week the coal trade was depressed. Tonnage 
coming in did not seriously increase stocks, which are large, and 
coalowners lowered the quotations, but not quite enough to meet 
buyers’ wishes, there being strong hope held of the rugged strike 
giving way. Every week tells more bitterly on the strikers, and 
especially upon the tradesmen, many of whom are on the verge of 
ruin, The workmen get some small allowance, but the tradesmen 
have no support, and have to rely chiefly on the merchants and 
upon a few sympathisers. This is generally admitted to be failing, 
and a collapse is certain. Local journals teem with tales of great 
distress. It will be seen that steam coal prices are lessening. 
House coal is not much affected. Patent fuel and coke much the 
same, but small steam is in demand and is moving better. A 
strike at Bayonne has affected pitwood, and lowest figures are 
being accepted. 


Latest Cardiff Coal Quotations. 

Better tonnage arrivals signalised the improvement in 
the weather, which on Tuesday was not so stormy. As a conse- 
quence the clearances were larger than usual, and a total nearing 
60,000 tons was reached. The principal collieries are reported 
to be well supplied with empties, with the result that 
the market is easy. Best admiraities tolerably steady; seconds 
not quite so firm ; no change in dry coals ; Monmouthshire easier, 
and buyers were able to get concessions ; pitwood slow ; for small 
coals the demand was increasing. The latest aspect of the strike 
was given at the meeting of the Monmouthshire and South Wales 
Coalowners’ Association on Tuesday, when important deputations 
were received from the strike area. Mr. Thos, (r.ffiths, speaking 


in reply, stated that all the machinery of the Conciliation Board 
had been utilised in the endeavour to bring about a settlement of 
the dispute, but so far without success. The coalowners were 
fully mindful of all the suffering caused, but felt that the terms 
previously arrived at with a view to a settlement under the con 


stitution of the Conciliation Board having been rejected by the work- 
men, and no other having been made by them forming the basis of a 
settlement which could be accepted by the owners, they, the owners, 
were afraid that no solution of the difficulty at present presented 
itself. Mr. F. L Davis said that he and his colleagues on the 
Board had done everything possible to bring about a settlement, 
and even the Right Hon. W. Abraham and Mr. D. Watts Morgan, 
the accredited representatives of the Rhondda miners, had agreed 
upon terms which the workmen’s committee had _ rejected. 
The whole of the onus rested upon that committee, which had not 
only declined to accept the recommendations of ‘‘ Mabon” and 
D. Watts Morgan, but had refused to allow those terms to go to 
the ballot of the workmen affected. It will be seen from this that 
the struggle is as rigid as ever. With regard to the Navy pit 
dispute, that is in almost as hopeless a condition. The workmen 
agreed to a proposal which was held to be a violation of the arrange- 
ment made by ‘‘ Mabon” and his fellow-councillor, and now 
matters are stationary pending a new proposal by the men. 
Latest :—Best large, 17s. 3d. to 17s. 9d.; best seconds, 16s, 3d. 
to 17s.; ordinaries, 15s. 9d. to 16s. 3d.; best drys, 17s. to 17s. 6d.; 
ordinary drys, 15s, 6d. to 16s. 3d.; best washed nuts, l4s. 9d. to 
15s. 3d.; seconds, 14s. to 14s. 6d.; best washed peas, 12s. 6d. to 
13s. 6d.; seconds, lls. to 12s.; best bunker smalls, 9s. 6d. to 
10s.; best ordinaries, 8s. 9d. to 9s, 3d.; cargo smalls, 8s. 3d. to 
8s. 9d.; inferior, 7s. 9d, to 8s.; best Monmouthshire black vein, 16s. 
to 16s. 3d.; ordinary Western, 15s. to 15s. 6d. ; best Eastern, 14s. 
to 14s. 6d.; seconds, 13s. 6d. to 14s. Bituminous: Very best 
households, 17s. 6d. to 18s.; best ordinaries, 14s. 6d. to 16s. 6d.; 
No. 3 Rhondda, 17s. to 17s. 6d.; brush, 13s. 3d. to 13s. 9d.; smalls, 
10s. to 10s. 6d.; No. 2 Rhondda, 12s. 6d. to 13s.; through, 
10s. 9d. to 1ls.; smalls, 7s. 9d. to 8s. Patent fuel, 15s. to 16s. 
Coke: Special foundry, 24s. to 26s. 6d.; foundry, 19s. to 22s; 
furnace, 16s. 6d. to 17s. 6d. Pitwood, ex ship, 17s. 6d. to 17s. 9d. 


Newport (Mon.) Coal. 

There was a better arrival last week, with a steadying 
effect upon the steam coal market ; but on the whole business is 
quiet. On Tuesday matters remained slow. For immediate ship- 
ment sellers were taking lower tigures, but for distant bookings 
sellers were firmer. Smalls slender. Latest :—Very best black 
vein, 15s. 9d. to 16s. ; Western, 14s. 9d. to 15s. 3d.; Eastern, 
14s. to 14s. 3d.; other kinds, 13s 6d. to 13s. 9d.; best smalls, 
8s. to 8s. 3d.; seconds, 7s. 3d. to 7s. 9d.; inferiors, 7s, to 7s, 3d. ; 
bituminous, best households, 15s. 6d. to 16s. 6d.; seconds, 14s. 
to 15s. Patent fuel, 14s. 6d. to 15s, Coke: Foundry, 18s. 
to 20s.; furnace, 16s. 6d. to 17s. 6d. Pitwood, ex ship, 17s. 6d, 


| to 17s. 9d. 


Swansea Coals. 

The coal and patent fuel trades were reported dull last 
week. Tuesday: Business still slow ; anthracite market weak ; 
values for immediate delivery weak; culm prime inquiry ; duff 
good ; steam coal fairly good, but a slight easiness in price. 
Latest :—Anthracite, best hand picked, 22s, to 24s. net ; seconds, 
18s. to 21s. 6d. net ; big vein, 14s. 6d. to 17s. 6d., less 24; red 
vein, lls. 6d. to 12s. 6d., less 24 ; machine-made cobbles, 21s. to 
22s, 6d. net; Paris nuts, 23s. to 24s. 6d. net ; French nuts, 23s. to 
24s. 6d. net ; German nuts, 22s, 6d. to 24s. 6d. net ; beans, 19s. 6d. 
to 21s. net ; machine-made large peas, lls. to lls. 6d. net; fine 
peas, 9s. 6d. to 10s. net ; rubbly culm, 5s. 6d. to 5s. 9d., less 24; 
duff, 2s. 6d. to 3s. net; best large steam, 17s. 6d. to 18s. 6d.; 
seconds, 13s. 9d. to 15s.; bunkers, 10s. 9d. to 11s.; small, 7s. 6d. to 
8s., all less 24. Bituminous: No. 3 Rhondda, 18s, to 18s. 6d.; 
through, 15s. 6d. tolts. ; small, 10s. 9d. to11s, 6d., all less 24. Patent 
fuel, 13s. 3d. to 13s. 6d., less 24. 


Iron and Steel. 

At Dowlais the works have been well employed during 
the week. At Llanelly there was an increased demand for tin bar. 
At Swansea it was the subject of comment that in pig iron and in 
steel business has been more active than fora long time. Railway 
iron is not yet up to the desired mark. Latest quotations Swansea 
Metal Exchange :—Pig iron: Hematite mixed numbers 65s. cash 
and 65s. 3d. month ; Middlesbrough, 48s. 5d. cash, 48s. 8d. month; 
Scotch, 54s. 6d. cash, 54s. 9d. month. Welsh hematite, 71s. c.i.f.; 
West Coast, 71s. c.i.f. Steel bars, Siemens, £5 5s.; Bessemer, 
£5 2s. 6d. Iron ore c.i.f. Newport: Rubio, 21s. 6d. to 22s. 6d. 


Tin-plate. 

Latest market report:—The tin-plate market is quiet, 
and prices are steady and unchanged. Ordinary plates, 14s. 9d. 
to 15s. 9d. C.A. roofing sheets, £9 10s. to £9 12s, 6d.; finished 
black, £11 15s. to £12; galvanised sheets, £11 (24g.); block tin, 
£178 5s. cash, £178 10s. three months, Other quotations :— 
Copper, £54 17s. 6d. cash; £55 10s. three months. Lead : 
English, £13 13s, 9d.; Spanish, £13 3s. 9d. Spelter, £23. Silver, 
244d. per oz. 


Searcity of Labour at Tin-plate Works. 
It is currently reported that millmen and boys are scarce 
in the tin-plate districts. 


New Chairman of the Coalowners’ Association. 
Mr. Thos. Griffiths has been unanimously elected chair- 
man for the ensuing year. 








NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 


(From our oun Correspondent.) 


Rheinland-Westphalia. 

IN the pig iron department a regular businessis going on ; 
some orders of weight have been secured during the week, and 
rates are firm as before. From the finished iron market pretty 
good accounts are likewise received, though, of course, there is 
room for improvement in many instances. Regular employment 
continues at a!] the principal shops, and there are some firms that 
have more work on hand than was anticipated. This is particularly 
the case in the engineering trades, where prospects are improving. 
At a general meeting of the Steel Convention on the 8th inst., it 
was resolved to maintain the present prices for all inland sales in 
sectional iron during the second quarter of this year. 


The Silesian Iron Market. 

A tolerably good activity is reported from the iron and 
steel trade, and some branches report an increase in orders since 
the beginning of the present month. The absence of enterprising 
spirit is still felt in nearly all trades, and dealers as well as con- 
sumers are showing a good deal of reserve. 


Production of Pig Iron in Germany. 

Statistics just published by the Union of German Iron and 
Steel Masters show the output of pig iron in. Germany, including 
Luxemburg, to have been for February of this year 1,179,109 t., 
as compared with 1,320,685 t. in January of this year, and as 
against 1,091,351 t. in February, 1910. Productionin the different 
sorts of pig iron was as follows :—Foundry pig, 235,774 t., as com- 
pared with 206,199 t. in February, 1910; Bessemer, 28,570 t., as 
compared with 39,113 t.; basic, 739,201 t., as compared with 
197,906 t.; steel and spiegeleisen, 133,860 t., as compared with 
93,492 t.; forge pig, 41,704 t., as compared with 54,641 t. in 
February, 1910. Output in pig iron during the period from 
January Ist to February 28th was 2,499,794 t., as compared 





with 2,268,925 t. in the same period the year before. 





Coal in Germany. 

Demand and quotations have not shown an alteration 
since = reports; there is a sound business being done 
generally in engine fuel, while house coal is naturally rather 
weakly called for. 


Austria-Hungary. 

Last week was again a pretty dull one as regards trade jn 
iron and steel, but this has not led to any marked reduction in 
rates; here and there only has a little weakness been felt 
Girders are a trifle firmer than in the beginning of the month, 
which is owing to an increasing activity in the building depart’ 
ment. The Austro-Hungarian coal trade presents no new feature - 
moderate sales only are effected in house coal, and the require. 
ments in engine fuel are likewise rather limited in consequence of 
the dull condition of the iron market. + 


Iron and Steel in Belgium. 

There is again no alteration of any importance to be re. 
lated, the condition of the iron market remaining quiet genera!]\ 
In a few specially favoured instances more life is felt, and oe 
tolerably active demand has been coming forward for plates, 
From the rail department also good accounts come in, both as 
regards present occupation and future prospects; there is con 
sequently much stiffness shown in quotations. A fairly good 
export demand has been coming in during this week and the |ast, 
The ironfounding and engineering branches are reported to haye 
been satisfactorily employed, owing to increasing life in the rai] 
way and building department. Prices in the coal trade are 
generally well maintained, demand being active in the engine fuel 
business, while for house coal a moderate inquiry is reported, «0, 
sumption having considerably decreased of late; rates alsv 
slightly easier in some instances, 


ire 


AMERICAN NOTES. 
(From our own Correspondent.) 
New York, March sth, 

STRUCTURAL steel is once more meeting with an active demand, 
it is made up of lots ranging from a few hundred tons to two or three 
thousand tons. A 2000-ton lot has just been ordered for grade 
crossings at Cleveland, 500 tons for a theatre at Baltimore, 25,00 
tons for a hotel in Boston, and a like amount fora mill building 
for the Reading Iron Company. These are examples of the past 
week’s work. A large amount of construction work involving 
structural steel is now about ready for submission, and mil! 
capacity has increased some 10 per cent. Notwithstanding the 
unfavourable interstate commerce decision, railroads are ordering 
during the past few days considerable equipment for shops. There 
is alsoa marked improvement in demand for power equipment, 
and if anything like all of the schemes under consideration are 
developed the electrical equipment interests will have an abund- 
ance of work, The government has instigated suits against al] of 
the electrical plants on a charge cf conducting business in restraint 
of trade, and the case as presented appears to be a very strong 
one, though the accused companies have not yet shown their 
line of defence. There is no doubt but that all kinds of crude 
iron and semi-finished steel will move up somewhat in prices, 
first, because of the absence of stock in the hands of consumers, and, 
secondly, the accumulation of stocks at mills and furnaces have 
been pretty well exhausted. The latest Panama order was for 
5500 tons of steel plate for dam work on the Chip River. In 
merchant steel, tin-plate, and certain other lighter products, such 
as galvanised sheets, a sharp and unexpected improvement set in 
during the past few days. The Panama Government has decided 
to build a railroad which will probably become a link in the Pan- 
American railroad. It is estimated that the surplus stocks of 
copper in the hands of domestic consumers increased last month 
at least 10,000,000 lb, Exports of copper for the week ending March 
2nd reached 6448 tons. During the past week tin dropped 2 cents a 
pound in this market. One steamer arrived to-day with 1775 tons, 
and another is due March 13th with 600 tons. The general tone 
of the metal market is steady, but distribution among the mills is 
retarded. Indications point toa heavy demand. 








THE INSTITUTION OF SIGNAL ENGINEERS.—A meeting of this 
institution was held on Thursday, the 9th inst., in Manchester, at 
which Mr. A. T. Blackall presided, when a paper on ‘‘ The Theory 
of Track Circuit,” by Mr. G. H. Crook, associate member, was 
read, and an interesting discussion followed. We are asked to 
state that Mr. P. D. Michéd has taken over the hon. secretarial 
duties in succession to Mr. B. B. Byles. 


ASSOCIATION OF ELECTRICAL ENGINEERING STUDENTS ; LONDON 
County CouNcIL SCHOOL OF ENGINEERING, PorLar, E.—A visit 
of this Association was paid to the Elephant and Castle sub 
station, connected with the London County Council's tramways, 
on Saturday, the 18th February and a r on ‘ Sub-station 
Operation,” with special reference to the Elephant and Castle sub- 
station, was read on Saturday, February 25th, by Mr. M. F. Allsop, 
who explained the purpose, location, equipment, operation, and 
running of a sub-station. 


ConTRACTS.—Mirrlees, Bickerton and Day, Limited, have 
recently delivered, and have in hand a total of forty-three 
Mirrlees Diesel engines, representing an aggregate of nearly (S50 
horse-power. These engines vary in power from 40 to 500 horse- 
power, and are destined for all parts of the world, including this 
country, Bulgaria, Japan, the Straits Settlements, India, New 
Zealand, South Africa, Chile, Canada, Barbadoes, and Bohemia.— 
George Fletcher and Co , Limited, Masson Works, Derby, inform 
us that, amongst other important contracts, they have in hand the 
construction of a complete heavy type multiple cane grinding 
plant and general factory equipment for Formosa, triple-effet 
evaporating apparatus for South America, and a large vacuum pan 
for Australia. 


A BLUE-BOOK just issued gives some details concerning 
Germany’s railway system during the years 1904-08. In 1/04 
there were 33,423 miles of railways in the Empire, of which about 
31,000 were owned by the State. At the end of 19.8 the mileage 
totalled 35,475, of which close on 33,000 was under State control, 
and the construction had cost £799,747,000, or £22,455 a mile. 
During the period under review over £10,000,000 was spent 
in construction. In 1904 the passengers carried numbered 
1,029, 536,000, but in 1908 they increased to 1,361,665,000, repre- 
senting an annual journey of between fourteen and fifteen miles 
per passenger. ‘I'he total receipts reached £132,896,000, com- 
pared with £111,654,000 in 1904, while expenses amounted to 
£97,811,000, as against £70,619,000. The increase of accidents is 
strikingly shown by the fact that whereas in 1904 941 people were 
killed and 2068 injured (including 74 passengers killed and 37% 
injured, and 665 servants fatally hurt and 1408 injured), the 
figures in 1908 stood at 1038 and 2364 (passengers 105 and 561, and 
servants 604und 1458). ‘These statistics of accidents on Germany s 
railways contrast vividly with the figures recorded on Denmark's 
railway system, which totalled only 2121 miles at the end of March, 
1909. During the year 1907-8 only 30 persons met their deaths, 
and only 31 were injured on the State railways, of which number 
but one passenger was killed and one injured. Details as regard 
the casualties on the lines owned by private companies are not 
available. In Denmark the State owns 1953 miles of railways, and 
companies 1462. 
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CATALOGUES. 


‘Yue MacHineé Toon Company, London-road, Nottingham.— 
''his is a catalogue of new and second-hand machine tools. 

OzoNAIR LIMITED, 96, Victoria-street, Westminster‘-—From this 
firm we have received a pamphlet dealing with water purification 
by ozone. 

‘ue BENJAMIN Exectric Company, Limited, 14, 
avenue, E.C.—List 3A has reached us. It has reference 
Kenjamin reflector fittings for electric lamps. 

ur Dowsinc Rapiant Heat Company, Limited, 24, Budge- 
row, E.C.—From this firm we have received a list which illustrates 
and describes the Dowsing luminous electric radiators. 

‘Tue BRITISH ALUMINIUM ComPANY, 109, Queen Victoria-street, 
.C,—A publication to hand from this company deals with the 
physical, mechanical, and electrical properties of aluminium. 

lt. WHITE AND Sons, Widnes.—This is a little booklet dealing 
with steel rails, sleepers, railway chairs, railway fastenings, 
«witches and crossings, lever boxes, turntables, tipping wagons, 
ropeway conveyors, runways, band conveyors, &c. 

TomMLINSON-HAas, Limited, 6, St. Mary’s-gate, Manchester.—A 
pamphlet issued by this tirm, and entitled a ‘‘ Revolution in the 
Manufacture of Wood Matches,” describes the Simplex quick- 
drying machinery used in making matches and match boxes. 

J, anp H, GREVENER, Eldon-street House, London, E.C. 
A circular to hand from this firm deals with an are lamp winch 
and an are lamp coupling combined with a safety locking device. 
The coupling is used for connecting the lamp with the mains. 

CRroMPTON AND Co., Limited, Salisbury House, London-wall, 
£.C.—A well-compiled pamphlet to hand from this firm has 
reference to modern continuous-current dynamos of the open 
Prices and all other particulars of interest to buyers are 


tosebery- 
to 


type. 
given 

SAMUEL DENISON AND Son, Limited, Leeds.—From this firm we 
have received a well compiled pamphlet dealing with the Blake- 
Denison weigher. This weigher automatically weighs and records 
the quantity of ore, coal, or other material whiist travelling over 
any type of conveyor. 

A. REYROLLE AND Co,, Hebburn-on-Tyne.—Pamphlet No, 51 has 
reached us, It gives prices and other particulars of isolating 
switches which are made for circuits working up toa pressure of 
10,000 volts. These switches are operated by means of a hook on 
the end of a long insulating pole. 

THe GLOBE ELECTRICAL ComMPpANY, Limited, 11, Farringdon- 
avenue, E,C.—Pamphlet No. 15, which has been sent to us by this 
firm, deals with ‘“‘ Multax” long burning flame are lamp. This 
lamp, we are informed, has been adopted by several corporations 
and important railway companies. 

LASSEN AND Hort, 52, Queen Victoria-street, E.C.—A new and 
exceptionally well got up catalogue dealing with water softening, 
de-greasing, and feed-water heating plant, has reached us. It is 
full of useful information, and cannot fail to interest those asso- 
ciated with the treatment of water for industrial and domestic 
purposes, Many illustrations of plants erected in various parts are 
given. 

Tuomas W. Warp, Limited, Albion Works, Sheffield.—This 
is an extensive catalogue dealing with engineers’ machine tools, 
power plant, &c. The various machines dealt with are far too 
numerous to enable us adequately to set forth the catalogue’s con- 
tents, and it must suffice to say that the publication is one which 
appeals to many classes of engineers, and particularly to those 
connected with works. 

J. W. Brooke AND Co., Limited, Adrian Works, Lowestoft. 

A new and well-compiled catalogue dealing with ‘‘ Brooke” 
marine motors and motor boats has reached us. It is full of in- 
teresting particulars and illustrations pertaining to these motors 
and motor boats, and prices, dimensions, and all other particulars 
of interest to buyers are included. The publication is one which 
cannot fail to interest all associated with mechanically propelled 
boats, 

Saxon PorTLAND CEMENT Company, Cambridge.—A very 
elaborate little book has been sent to us by this company. It 
gives important information with regard to the processes of cement 
manufacture adopted at the firm’s up-to-date factories, and shows 
the favourable comparison of the guaranteed specification with the 
requirements of the British standard specification. Many excellent 
illustrations are given, and also a list of corporations, councils and 
railway companies which are users of ‘‘ Saxon” Portland cement. 

HANS RENOLD, Limited, Progress Works, Manchester.—This 
tirm has published a pamphlet entitled ‘‘ Renold Silent Chains for 
Cam Shaft Driving,” in which the advantages and disadvantages 
of the silent chain drive for the cam shafts of petrol engines are 
dealt with, With regard to the chain wheels, the makers suggest 
that these should be as large as possible, in order to reduce the 
jerks on the chain, to give smoother running, and to reduce the 
lag of the cam shaft. The usual sizes are 21 teeth and 42 teeth. 
Pinions with an even number of teeth should be avoided. The 
pamphlet contains a number of diagrams of typical cam shaft, 
magneto, and pump drives, with remarks thereon. 

SCHUCHARDT AND ScuvurTtE, 34, Victoria-street, and 14, Palmers- 

street, Westminster, S.W.—List G48 has reached us. It has 
reference to metal sawing and cutting off machines, and enumerates 
the latest methods of cutting up metal both rapidly and economic- 
ally. The firm’s new cold metal saw dealt with in the early part 
of the list differs from other circular cold saws in that a sprocket 
drive is used which is claimed to do away with backlash, which the 
arbor drive permits. A new and horizontal band sawing machine 
is also dealt with. Another new machine worthy of mention is a 
patented abrasive metal cutter. The machine is particularly 
useful for dealing with both rigid and flexible steel or brass 
tubings. 
BELL’s Unirep Asbestos Company, Limited, Southwark-street, 
5.E.—An interesting ps pr to hand from this firm deals with 
- Poilite ” roofing tiles and ‘‘ Poilite” asbestos cement sheets. A 
considerable amount of information is given concerning the 
properties of these tiles and sheets, such as the tensile strength 
and so forth. Briefly stated, the advantages claimed for the 
‘*Poilite” tiles are that they are non-absorbent and frost-proof, 
they are perfect non-conductors of heat, they are quite imper- 
vious to the action of the weather, vibration, hot cinders, 
acid, and acid fumes. They are also said to be unaffected by 
changes of temperature, hard and resilient ; but, at the same time, 
they are as easily worked as wood. 

SIEMENS BROTHERS AND Co., Limited, Caxton House, West 
minster, S.W.—Pamphlet No. A 513, catalogue No. 531, and 
supplement No. 1 to the latter have reached us. Also a catalogue 
dealing with conduits and conduit fittings. Pamphlet A 513 
deals with Siemens luminous mine shaft signalling. This system 
of mine shaft signalling has been designed to provide a safe and 
rapid means of communication of orders from different levels of 
the mine to the engine-house, by the addition of visual indications 
of the orders to the bell signals usually employed. The pamphlet 
describes the system ina very clear and concise manner. Catalogue 
No, 531 has reference to fluid primary cells and batteries. This is 
a new edition of the firm’s fluid battery catalogue, and contains 
new illustrations throughout. The new developments in the firm’s 
sack Leclanché cells. and also the central zinc Leclanché cells are 
dealt with. Supplement No. 1 to catalogue No. 531 has reference 
to Neotherm copper oxide cells. This isa primary cell in which 
depolarisation is secured by the conversion of copper oxide into 
Ted spongy copper. These cells are claimed to Me suitable for 
ignition on internal combustion engines, induction coils, small 
motors, power signalling, glow lamps, &c. 








BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale Branch, 
25, thampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application; the second date at the 
end of the abridgment is the date of advertisement of the accevtance 
of the complete specification, 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-ofice of opposition to the grant of the Patent. 








STEAM GENERATORS. 


12,073. May 17th, 1910.—IMPROVEMENTS IN FIRE-BRIDGES OF 
Stream BorLerR FuRNACcES, Ada Schofield, West Don-terrace, 
Sheffield, and Joseph Albert Hill, Ordnance Works, Bernard- 
road, Sheffield. 

The object of this invention is the consumption of smoke and 
waste gases arising from the furnaces of steam generators, The 

fire-bridge ° composed of a series of bars A built up in a frame B 


ind sloping back from the fire-grate at an angle of about 50 deg. 
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SANS 





Below the fire-bars a hot-air chamber C is formed, and below this 
again a second hot-air chamber D. To Dair is admitted by way of 
the duct E. This supply of air may be assisted by a steam jet F. 
G is a valve giving admission of air to the chamber D when re- 
quired. At H is a conduit supplying the fire-grate with air. The 
hot air issuing between the bars A forms a combustible mixture 
with the smoke and unconsumed gases coming from the furnace.— 
February 22nd, 1911. 


PUMPING AND BLOWING MACHINERY. 


22,761. October Ist, 1910.—IMPROVEMENTS IN Rotary PUMPs oR 
Compressors, Charles Day and William Allinson Dexter, 45, 
Scotland-street, Glasgow. 

This patent describes improvements in the design of the class of 
pump described in last week’s issue—patent No. 7590, 1910. In 
the present case the impeller is placed concentrically with the 
casing. and not excentrically, while the water chamber is fixed 
and not rotatable as previously. The impeller A is carried inside 
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the casing B, and is driven by the shaft C in the direction shown 
by the arrow. A pipe D admits air to the casing by way of a 
chamber E, and an inlet F supplies the chamber G with water. 
Ducts H lead from the chamber G, and these ducts alternate with 
the air nozzles formed round the chamber E. In this way the 
impeller buckets are fed alternately from ducts supplying air and 
water. The air trapped in the buckets by the water is projected 
downwards through the air-and-water outlet J. Two other modi- 
fications are described.— February 22nd, 1911. 


DYNAMOS AND MOTORS. 


12,889. January 12th, 1910.—IMpROVEMENTS IN THE METHOD OF 
COOLING COMMUTATORS AND SLIP RinGs OF DYNAMO ELECTRIC 
MACHINES, the Brush Electrical Engineering Company, 
Electrical Engineers’ Federation Offices, Kingsway, London, 
W.C., and Alexander William Jones, Birchleigh, Quorndon, 
Leicestershire. 

A is the stationary cylinder, B the flange or flanges, C the face 
of the commutator or slip rings, D the small space lying between 
the face C of the commutator or slip rings and the inner side of the 
cylinder A, and E the part of the cylinder cut away to admit of the 
collecting brushes F. At the middle of the cylinder A, with shrink 
rings G at each end of commutator and at a part where the cylinder 
A is not cutaway to admit of the collecting brushes, are fitted inlet 
air tubes H to admit of free cool air being supplied to the small 
space D lying between the inner side of the cylinder A and the 
face C of the commutator. In the case of the middle and lower 
engravings, where the outer edges of the commutator or slip rings 
are not encom d with shrink rings or other circumferential 
projections, the inlet air tubes H, as shown on the upper engravings, 
are not required, the free cool air being admitted direct into the 
ends J of the cylinder A. The commutator shrink rings G, the 
commutator lugs K, and the slip ring hub K, are formed with vanes 
L so as to act as a fan, drawing the free cool air through the inlet 
tubes H and the ends J through the small space D lying between 





the face C of the commutator or slip rings and the inner side of 
the cylinder A, thereby causing « circulation of free cool air direct 
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As Applied to Slip Rings. 


across the working face of the commutator or slip rings. The 

cylinder and flanges, if preferred, can be made in halves or sections. 

— February 22nd, 1911. 

869. January 12th, 1910.—IMpPROVEMENTS RELATING TO ALTER- 
NATING ELECTRIC CURRENT REGULATORS OF THE INDUCTION 
TYPE. 

This invention consists in providing two or more regulators of 
the induction type, and in connecting together the corresponding 
secondary phase windings so that their voltages may be added to 
or subtracted from each other so as to give a resultant voltage 
varying from zero upwards, the phase of such resultant voltage 
being. ontrollable by displacement of the primary windings in 


N° 869. 























relation to the secondary windings. “The invention is more 
particularly intended for use in the control of dynamo-electric 
machines of the type known as “frequency converters,” in which it 
is necessary to control both the phase and amount of voltage 
impressed on the armature, which is usually fitted with a com- 
mutator and brushes, from the latter of which the currents of 
altered frequency are taken.—February 22nd, 1911. 


TELEGRAPHS AND TELEPHONES. 


11,359. May 7th, 1910.—IMPROVEMENTS IN PORTABLE APPARA- 

TUS FOR WIRELESS TELEGRAPHY, Marconi’s Wireless Tele- 
graph Company, Limited, Raymond Dorrington Bingay, and 
Charles Edmond Prince, all of Watergate House, York-build- 
ings, Adelphi. 

As is well known, the transmitting apparatus for wireless tele- 
graphy ordinarily consists of a low-frequency circuit connected to 
a high-frequency circuit, which is magnetically coupled to the 
aerial circuit, while the receiving apparatus is connected either 
permanently or during reception to the aerial circuit. According 
to this invention, the principal division is made at the magnetic 
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coupling, and one box A is provided for the low and high-frequency 
apparatus and a second box B for the aerial circuit and receiving 
apparatus, thus obviating the necessity of connections between 
these boxes and at the same time providing a simple means of vary- 
ing the coupling between the high-frequency transmitting circuit 
C and the aerial circuit D by varying the relative positions of the 
boxes. For the purpose of varying this coupling a portion of each 
of these circuits is arranged so that they come close together when 
one box is placed upon the other, and the coupling can therefore 
be varied by simply sliding one box over the other, as shown, 
There is another illustration.— February 22nd, 1911. 
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LOCOMOTIVES. 


10,623. April 30th, 1910.—IMPROVED MEANS FOR DIRECTING THE 
Atk Suprcy intro LOcOMOTIVE FURNACES, James Howden and 
Co, Limited, 195, Scotland-street, Glasgow, and James 
Howden, of the same address. 

In furnaces of the locomotive type working under forced 
draught in which the air is supplied partially through the fire-door, 
a deflector is arranged inside the fire door to direct the air cur- 
rent on to the fuel. This detiector has to be swung clear of the 
door when it is open, so that firing may not be interfered with. 
This invention is concerned with the means adopted for operating 
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the detiector. The air is supplied from the duct A surrounding 
the tiring hole, and is led within the furnace by way of the open- 
ings B and past the deflector plate C. 
on a horizontal shaft D journalled in the casing A. 
links and levers joins the shaft D to the mitre wheel E. 
wheel meshes with a similar one F carried on the top of the fire- 
door. pin. The movement of the door is thus communicated to 
the deflector, and when the door is open the deflector is in the 
position shown in Fig. 2. The deflector is balanced by the 
weight G.— February 22nd, 1911. 


TRAMWAYS AND RAILWAYS. 


23,989. October 17th, 1910.—IMPROVEMENTS IN MEANS FOR 
SEcURING RaILWay RaILs TO THEIR CHAIRS, James Good- 
year, 8, Thames-side, Windsor, Berks. 

The drawing explains quite clearly the nature of this invention. 

The chock block A is of cast metal, and is provided with two 

holes for the sake of lightness. This block is held in place by the 
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This detiector is mounted | 
A system of | 
This | 





key B, and to prevent this key from moving it is split at the end C | 


as shown. It is claimed that this invention is applicable to exist- 
ing rails and chairs, and that it prevents creeping and buckling, 
so that rail adjustment is unnecessary.—Fe/ruary 22nd, 1911. 


AERONAUTICS. 
4560. 
PROPELLERS, James Edwin Gee, 7, Victoria-road, Wood Green, 


London, N. 
This propeller is ccnstructed of more or Jess flexible material, so 
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that when it is revolved at high speeds it. tends to flatten out, 
thereby increasing the thrust derived from it. In particular this 
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invention is for a propeller constructed as above which will with- 
stand the buckling forces generated in the material near the point 
of attachment to the shaft or boss. The propeller is stamped out 
of sheet metal, and the ends are given a bulbous formation as at 
A. These ends are bent over as shown—that is to say, they are 
curved rearwardly and in opposite directions. At the forward 
face of the ventral portion a laminated spring is attached, the 
leaves of which are shown at B, C, D, and E. ‘The leaves are 
attached to the propeller by rivets F. In this way the spring takes 
up the thrust and torsion due to the rotation of the propeller, so 
a the tendency to buckling is counteracted.—February 22nd, 


TESTING AND MEASURING INSTRUMENTS. 


16,342. July 8th, 1910.—FrREQUENCY MeTERS roR Dirgecr READ- 
ING OF OR RECORDING THE FREQUENCY IN ALTERNATING- 


CURRENT CIRCUITS, Siemens and Halske Aktien Gesellschaft, of 


Askanischer Platz 3, Berlin, S.W. 

The upper engraving shows an arrangement in which the 
measuring instrument, consisting of a voltmeter, is in parallel with 
an inductance consisting of a choking coil D with a closed iron 
circuit, and in which the condenser K is in series with the instru- 
ment and the coil. The iron core is magnetically saturated, so 
that the resonance point of the measuring circuit is displaced with 
any alteration of the current strength. This effect on the 
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resonance point is due to the fact that when the iron is highly 
saturated, not only is the inductance lessened, but the apparent 
resistance also (since the eddy currents are less in this case), and 
the latter even to a greater extent than the former. Consequently 
the saturated iron has the effect of considerably modifying the 
form of the current curve, so that, as is seen in the curve, with 
properly chosen constants the relation between the voltage ¢ at 
the terminals of the choking coil and the supply voltage E is given 
by a curve, in which between the points » and the voltage « is 
quite independent of the supply voltage E. There are three other 
iilustrations.— February 22nd, 1911. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





933,915. Varourn CONDENSER, ZL. D). Lovekin, Philadelphia, Pu. 
Viled May 1st, 1909. 











This invention consists in the use of two corrugated tubes 
arranged as shown in the engraving. ‘There are two claims. 


984,161. Encine Frame, C. N. Scott, Bujialo, N.¥., ussignor to 
Lite national Steam Pump Company, New ¥ .¥., a Corpora- 
tion of New Jersey.—Kiled January 6th, 1909. 

This patent is for the combination with two horizontal engine 
cylinders arranged tandem, of a crank shaft at the end of the 
engine, a frame between the crank shaft and inner cylinder, a cross- 
head moving in the frame, a piston-rod and piston for the inner 
cylinder with the piston-rod detachable from the crosshead for 


ork, 4. 








removal with the piston, a cylinder head at the inner end of the 
inner cylinder removable into the frame, upper and lower crosshead 
guides in the frame, and a removable top frame section carrying 
the upper crosshead guide and of such size as to provide by its 
removal an opening through which the crosshead guide. cylinder 
head and piston may be lifted{out of the frame. There are. two 
claims.:_- _§ es 





984,278. CoNnDENSER, M. Leblanc, Paris, Frauee, assignor to 
Société Anonyme pour U Exploitation des Procédés Westinghouse. 
Leblanc, Paris, France.—Filed March 22nd 1905. Renewed 
July 23rd, 1907. 

This patent is for the combination of a collecting and combining 
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chamber with a diffuser communicating therewith and a partial 
injection revolving impeller adapted to discharge liquid into the 


chamber. There are forty-three claims. 
984,435. ConpENSER, M. Leblanc, Paris, France, assiynor to 


Socrété Anonyme pour U Exploitation des Procédés Westinghouse 
Leblanc, Paris, France —Orig inal application Jiled March 220d, 
1905. Divided and this application filed September 27th, 1910. 
This is M. Leblanc’s latest patent for condensers. There are 
seven claims; the fifth runs as follows:—In combination with a 
chamber located in the exhaust end of a turbine casing, a partial 








ettux impeller located in said chamber and driven by the turbine 
shaft, means for delivering liquid to the impeller. a converging 
passage for receiving the liquid discharged by said impeller and 
communicating with said chamber a diverging passage communi 
cating with said passage, a pressure equalising chamtsr located 
between said passage and said spout, and a pressure equalising 
passage connecting said equalising chamber with said first men 
tioned chamber. 





LAUNCHES AND TRIAL TRIPS. 





BERWINDVALE, steel screw cantilever steamer; built by Sir 
Raylton, Dixon and Co., Limited, for the coal trade between 
American coaling ports and Havana, Cuba ; dimensions, 425ft. by 
54ft. by 29ft.; engines, triple-expansion, 2S8in., 46in., 77in. by 48'n. 
stroke ; constructed by Richardsons, Westgarth ; trial trip, 
March 4th. 

TELLUS, steel screw steamer: built by William Doxford and 
Sons, Limited ; to the order of Wilh. Wilhelmsen, of Tiinsberg : 
dimensions, 445ft. by 60ft. by 31}ft.; to carry 13,000 tons ; trial 
trip, recently. 

Avcust, steel screw steamer: built hy Wm. Gray and Co., 
Limited ; to the order of Mr. Jacob Christensen, of Bergen : 
dimensions, 422ft. 6in. by 54ft. by 28ft. llin.; engines, triple- 
expansion, 26in, 42in., 70in. by 48in. stroke, pressure 180 lb.; 
trial trip, March 11th. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 

Mr. CHaries Leven, M.I.E.E., managing director of the 
Lahmeyer Electrical Company, Limited, informs us that he has 
now resi2ned his position as managing director of the said company 
since its absorption by the A.E.G. Company. 

Tue Electric and Ordnance Accessories Company, Limited, of 
Aston, Birmingham, informs us that it has appointed Mr. Arthur 
W. Wingate, Gisburn, Clitheroe, as its sole agent for the sale 
of Duralumin in Lancashire, Yorkshire, Westmoreland, and Cum- 
berland. 

GEORGE TURTON, PLATTS AND Co., Limited, of Sheffield inform 
us that they have made arrangements with Messrs. Willis, 
Stewart and Co., 65, New Broad-street, E.C., to act as their 
representatives for special districts. This will in no way affect 
their London office at 110, Cannon-street, E.C., under Mr. G, 
Percy Wainwright, who will continue to act as hitherto. 








CALENDARS, DIARIES, &c., FOR 1911. 


From the Clay Cross Company, of Clay Cross, near Chesterfield, 
we have received a useful little pocket diary, containing particulars 
of the company’s manufactures and views of various portions of its 
works,—-Wall calendars mounted on cards and having monthly tear- 
off sheets are also to hand from the General Motor Cab Company 
of Brixton-road, 8.W.; the Himley Fire and Red Brick Company 
near Dudley ; and John Swain and Son, of 89-90, Shoe-lane, B.C. 





aa 





PEEBLES STAFF BALL.—The staff of Bruce, Peebles and Co., 
Limited, recently held a successful ball in the North Britis 
Station Hotel, Edinburgh, at which over one hundred and fifty 
were present. The whole proceedings were of a most enjoyable 
character. 
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THE PROGRESS OF ENGINEERING IN SOUTH 
AND CENTRAL AMERICA. 
(By our Special Commissioner in South America.) 
No, XXIX.* 
La Paz, Borrvia, June 10th, 1910. 

Ix Peru, or in Bolivia, and, indeed, throughout the 
Latin-American countries, day by day shows how remark- 
ably successful have been the efforts of Germany and the 
United States to undermine and supersede the once 
immense trade connections possessed by Great Britan 
in these parts of the world. British merchants were the 
first to come, and if they are not to be the first to go, 
efforts must be made to conserve what shreds of trade 
remain to them, and that without delay or hesitation. 
it was British enterprise in the early days of Indepen- 
dence—when the governments of the newly-emancipated 
States of South America threw open all their ports to 
foreign trade—which established itself here upon what, at 
one time, appeared to be an almost unassailable founda- 
tion. So successful was this campaign both in Peru, 
Bolivia, and Chile, that in practically all three of these 
States local industries, of which there were even at that 
time a fair number in existence, were paralysed, and the 
home trade gave way gradually to the new competition 
from across the sea. The English saw their opportunity, 
and took it. The old Spanish connection was overcome, 
and the current of the new countries’ trade passed almost 
entirely into British hands and there remained for nearly 
eighty years, when, in its turn, it had to face the now 
more serious, because more persistent, rivalry of European 
and United States manufacturers. If you talk with any 
old established resident of the Peruvian Republic, you will 
be told that not so very many years ago English names 
were to be seen everywhere on the shops and office doors 
of Callaé, of Lima, of Arequipa, and other important 
business centres of this Republic. The same thing applies 
to La Paz and Ortro in Bolivia; to Valparaiso and 
Santiago in Chile; while, in my articles dealing with 
trade matters in Central America—Guatemala, Salvador, 
Honduras, Costa Rica, and Nicaragua—it will be 
remembered that I have repeatedly called the attention 
of your readers to the same thing. 

A very different condition of affairs exists to-day, and while 
well-known English names are still to be seen in many of 
the principal thoroughfares of the Latin-American cities, it 
by no means follows that the firms using them are British 
also. Asa matter of fact, trading upon the well-known 
popularity of the British throughout Latin-America, the 
enterprising Germans have in many cases succeeded in 
obtaining an interest in and then practical control of 
British houses, and, after freezing or buying out the 
original owners, have clung tenaciously to the talismanic 
name, and have found it one of the most impor- 
tant of their assets. Nor have the Teutons contented 
themselves with this. Wherever possible they have 
obtained the position of British Vice-Consul or Trading 
Consul, and several have not only succeeded in that, but 
have been likewise awarded the similar distinction by 
the United States Government. I could cite several 
instances where Germans have procured the double 
appointment of British and United States Vice-Consul, 
and even, in one instance, the post of full Consul, the 
escutcheons of the two English-speaking nations being 
found in all their attractive illumination outside a store 
bearing an unmistakably Teutonie name. 

It certainly behoves the Governments of the English- 
speaking nations to draw some more definite distinction 
regarding the appointments made in the Latin-American 
consular service. It cannot be supposed that the 
German, being what he is—that is to say, one who thinks 
but little of his own flag, and, in consequence, still less 
of that of any other nation—is the best possible repre- 
sentative of the commercial interests of a foreign country; 
nor is he calculated to deal the more honestly and con- 
scientiously with those questions which continually crop 
up regarding the conservation and protection of particular 
interests. In the United States so many genuine 
Americans bear Teutonic names that it is rather difficult 
to differentiate between the real and the imitation, the 
meretricious and the true. But with regard to Great 
Britain this does not apply, and the Government could 
readily find a pure-bred and genuine subject of his Majesty 
to represent the trade interests of his country without 
having to resort to German merchants, no matter how 
worthy or how zealous they may be. In almost every 
case—but there have been some exceptions, I admit— 
where a German has been appointed as Consul or Vice- 
consul, it would have been possible to have found a 
British subject willing and able to occupy the post. It 
has been indifference, and not lack of opportunity, which 
has been responsible for the appointment of Germans 
—or Italians—to British consular posts in many of the 
Latin-American Republics. 

In Bolivia, as elsewhere throughout Spanish America, 
the Germans are rapidly increasing the volume of their 
trade connections, and from numbering fifth or sixth 
among nations in the matter of importations of foreign 
goods, they now come second on the list, Great Britain 
still being first. The success which these enterprising 
Teutons meet with is quite comprehensible when one 
comes to realise the systematic manner in which they 
organise their business, and the wholehearted thorough- 
ness with which they carry it out. I have upon previous 
Occasions referred to their methods of cultivating and 
extending their commercial relations in such countries as 
Guatemala, Honduras, Colombia, and Venezuela. Here 
in Bolivia they are obtaining almost as strong ahold over 
foreign trade as they have already secured in these 
other States. They are not content with sending 
out samples and catalogues, as so many British and 
American houses do, but they despatch emissaries to 
the scene of action, and any day one may witness 
& number of young Germans busily proceeding from 
warehouse to warehouse with attractive-looking samples 
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and pattern books in their hands, making personal 
calls upon and cultivating the friendly sentiments of 
the native retailers, or, again, they may be met with in 
the banks discussing financial affairs and in many other 
business connections. When the German comes out 
here he comes to stay, allowing no ideas of “home” or 
absent friends to divert his mind from business, at which 
he works conscientiously and indefatigably from dawn to 
dusk. He deserves to succeed, and he does succeed, and 
much as we may suffer from his industry and deride his 
self-abnegation, we cannot but admire his thoroughness of 
purpose and envy him his commercial instinct. At any 
rate, we cannot as a trading nation afford to despise his 
keen competition and capabilities, and if Great Britain 
is desirous of retaining first place on the list of Bolivia’s 
foreign customers it will be necessary to emulate the 
Germans in at least some of their business methods. 
Gradually they have crept up to the second place. How 
long will it be at this rate of progress before they have 
displaced us, and obtained the first ? 

As an instance of the German’s enterprise may be 
cited the manufacture of “ native ” cloths and hats, which 
are found exclusively in Bolivia, the same class of indi- 
viduals in Peru, however, calling for quite different stuffs 
and styles. The ordinary British or American manu- 
facturer would probably contend that it would be useless 
or unprofitable to make special materials or designs of 
this kind so entirely unlike anything before attempted, 
and would leave the matter just there. Not so with the 
travelling German. He first studies the question of 
demand, then he sends a complete range of patterns 
from the looms of the native manufacturer to his house 
in Germany. In a few months time there arrive the 
German imitations, and, first in small, then in ever- 
increasing quantities, a connection is established, and 
where the Bolivian or Peruvian importer finds his 
materials and his hats, he buys all the other miscellane- 
ous goods, so as to have but one account and one 
dealer. Then, with regard to credits, the German is 
most accommodating, granting payments over twelve, 
eighteen, and even twenty-four months, and never asking 
any interest upon his outstanding accounts. How he 
does it is a mystery, more especially as his prices in no 
way exceed, and in the majority of instances are below, 
the prices of other European and American houses, while 
the number of his bad debts is considerable. Probably 
there is a seamy side to all this promiscuous trading by 
the German houses, but if there is there must likewise 
be decided advantages accruing, since no one would credit 
Teutonic manufacturers and dealers with motives of 
philanthropy. But whether their commercial dealings 
with the Latin-American races be profitable or profitless, 
it is beyond question that they are extending, and 
extending rapidly—all of which means that there is so 
much less field for other countries. Those specimens of 
Bolivian hats, Peruvian dress-cloths, Mexican rebosos 
and Guatemalan mantillas made in Germany resemble 
in every way the native manufactures; so closely, 
indeed, that they cannot be told from the original except 
by an expert. The Germans are actually making all 
these articles, exporting them to these countries, and 
selling them here more cheaply than the native article. 
The question is, “ How can they do it?” 

At present there are very few factories of any kind in 
the Republic of Bolivia, and those which do exist are not 
in a particularly flourishing condition. The main reasons 
for this are to be seen in the difficulties and paucity of 
transportation, and of the excessive price of coal. So far 
no fuel has been found in the country itself, although, as 
I write, there are rumours of some extensive coalfields 
having been discovered in the Department of Aptrimac, 
but I do not attach much importance to this. If, then, no 
manufactures can be carried on profitably in Bolivia, and 
the rates of duties upon imported goodsare not sufticiently 
protectionist to tempt manufacturing upon an extensive 
scale, it follows that this republic must be a favourable 
field for exporters in Europe and the United States for 
many years tocome. One of the most promising, because 
it has been practically untouched, is the agricultural 
implement trade. The Bolivians, like their neighbours 
the Peruvians, still use the primitive wooden plough, and 
adopt the ancient and defective methods of sowing, 
reaping, and winnowing, that their ancestors of hundreds of 
yearsagofollowed. Nevertheless, they are areceptive and by 
no means an unintelligent people, in spite of their physical 
appearance suggesting otherwise. It is more than 
probable that if some cheap but useful agricultural im- 
plements, simple in design and easily repaired or 
replaced, could be brought to their notice, a good and 
continually appreciating trade could be done among 
them. It must be remembered that every Bolivian 
peon, or Indian—and some 90 per cent. of the country’s 
two million population are of this class—is an agricul- 
turist; no matter what else they are or may do, they 
all have a little piece of land or an interest in someone 
else’s, and twice a year every man, woman, and child, 
sometimes alone, but more often in small communities, 
resort to the land either to plant or to harvest. And yet 
among all these 1,800,000 people you would probably fail 
to find a single modern agricultural implement. The 
more advanced farmers possess a few ploughs and reapers, 
but the immense field among the Indians themselves 
remains untouched. Here, indeed, exists a fine oppor- 
tunity for the enterprising agricultural implement maker. 

It is suggested, and no doubt with good reason, that 
with the opening of the Panama Canal in 1915 a decided 
revolution will take place in connection with American 
trade in the South American Republics, especially with 
Peru, Ecuador, Bolivia and Chile. To effect this, 
however, with anything like completeness, a good mari- 
time service conducted in American bottoms and under 
American control will be necessary; and as yet there are 
few evidences that this is likely to be forthcoming. 
Among the first to feel the effects under such circumstances 
would be the important port of Antofogasta, which at the 
present time is almost entirely in the commercial grip of 
Great Britain and Germany, the former greatly pre- 





dominating. Of American trade there is but little indica- 
tion, although it is by no means extinct. Some few years 
ago a considerable number of United States citizens were 
here employed in trade and some of the professions ; to-day 
I understand, there are less than half-a-dozen Americans in 
the town. Many of the German houses are importers of 
United States manufactures, such as stoves, agricultural 
implements, mining machinery and supplies, and tools of all 
kinds. In these particular articles the United States are 
difficult to compete with, and even the Germans, with their 
worthless and trashy imitations, cannot touch the United 
States for productions of thischaracter. As to the British 
manufacturers, they do not attempt to enter into com- 
petition in the market for cheap articles, being for the 
most part, content to be regarded as makers of the best, 
and the best only. American boots and shoes are found 
exposed for sale side-by-side with goods of British manu- 
facture, and both are sold by the retailers at the same 
price, 7.e., about 200 per cent. above the ordinary selling 
figure in England or the United States. As in most, if 
not all, the Latin-American countries, drugs and chemicals 
are largely traded in, and the greater part of the patent 
medicines, as well as cereals and mineral waters, come 
from the United States. Linens, woollens, cottons, and 
high-class fancy goods are imported mainly from Great 
Britain, but also in small quantities from the United 
States, Germany, and France. Belgium and Spain are 
unimportant factors in connection with trade matters in 
this particular port. 

Foreign manufacturers sending goods to Bolivia should 
be particularas to compliance with the laws of the 
Republic relating to trade marks and to their registration. 
It is a law that no foreign goods can be sold in this 
country which do not have a trade mark which has been 
previously registered at the Government office created 
for the purpose ; and in the absence of compliance with 
this ordinance the party or parties handling such goods is 
orar liable to a fine of from five to fifty bolivianos— 
1b. = 1s. 8d. or 0.424 dols. U.S. Cy.—and at the same 
tine a compulsory registration of the trade mark will be 
enforced. Hitherto the law has been observed more in 
the spirit than the enactment, but I am advised that 
henceforth it will be enforced throughout the Republic. 
The Minister of Finance, who has recently been appointed, 
and with whom I have had a long and interesting inter- 
view, recommended that the terms of the trade marks 
law be carried out, since it is destined to resuit to the 
advantage of foreign traders and to the country alike. In 
the month of October last a public notice was issued by 
the Government calling attention to the existence of the 
law, which seemed to have been entirely forgotten, 
and at the same time requesting that all foreign trade 
marks be registered within sixty days from that date— 
October 14th. Even then, however, the matter was not 
complied with, and now it is resolved to adopt jurisdictive 
measures to procure its observance. I strongly advise 
manufacturers and shippers of goods destined for 
Bolivia to see that their agents here secure registration 
of their trade marks, otherwise their shipments are liable 
to be held up and they themselves heavily fined. Those 
manufacturers who have no agent in La Paz can com- 
municate direct with Senor Don Nestor Jeronimo Otazo, 
Jefe de Leccion, en el Ministerio de Hacienda y Industria, 
La Paz, Bolivia. 








BOOSTERS. 
No. IIL* 


ANOTHER interesting type of automatic reversible 
booster, which has met with a considerable sphere of 
application, is the “ Lancashire ” booster manufactured by 
the Lancashire Dynamo and Motor Company under the 
Turnbull and McLeod patents. The illustration—Fig. 19 
—shows a machine of this type which was supplied to 
the Lancashire and Yorkshire Railway for the electrified 
main line between Liverpool and Southport. The 
machine which is erected in the Aintree sub-station is 
capable of the following outputs when the battery is on 
discharge :—1600 ampéres at 55 volts for 50 minutes, 
2200 ampéres at 75 volts for 10 minutes, and 4000 
ampéres at 75 volts for 1 minute. The booster also gives 
a maximum pressure of 150 volts for charging. The princi- 
ple on which this type of machine operates can readily be 
understood by reference to the diagram—Fig. 20. The 
machine has four fixed coils, A, B, C and D. The 
functions of these are as follows:—The coil A is con- 
nected across the booster brushes; hence it is energised 
by the difference of voltage between the battery and the 
bus bars. Assume the battery pressure to be 10 volts 
higher than the bus bars, then the coil A will cause the 
booster to give 10 volts against the battery. In other 
words, it will diminish the battery volts to the bus-bar 
pressure. If, on the other hand, the battery volts are 
lower than the bus-bar pressure, then the coil A will 
cause the booster to act in favour of the battery and add 
10 volts. It follows that in every case the battery volts 
plus the booster volts will be equal to the bus-bar 
pressure. Turning now to coil D, this consists of a few 
turns on the poles in series with the booster’s armature, 
and the function of this winding is to balance armature 
reaction and cause the booster to act as if it had no drop. 

The actions of the coils A and D cause the booster to 
balance all variations of the battery volts. If these 
coils were in action only the booster would be unstable. 
A controlling force is required, and this provided by the 
actions of the coils B and C. The coil B is constant in 
its action, being energised by the bus-bar pressure. It is 
controlled by the potentiometer resistance H. The 
excitation of this coil is in a direction to give rise toa 
charging current. It is convenient to connect this coil 
across the motor brushes, for this ensures that the coil is 
dead when the motor is not running. ‘Coil C is connected 
so as to take the main dynamo current or a portion of it, 
adjustment being effected by means of the diverter E. 


* No, Il. appeared March 17yh, 
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The current passing through coil C energises the booster 
in such a manner as to cause the machine to draw current 
out of the battery. Hence it opposes coil B. Let us 
assume that the booster is in operation and running with 
a generator. If the coils B and C be adjusted, say, for 
100 ampéres generator current, then at this load their 
magnetising effects will neutralise each other, and the 
booster will neither charge nor discharge the battery. 
Suppose that an excess load comes on the feeders ; this 
will cause the generator to give a little more current, 
which will go through coil C and strengthen its action. 
Coil C will then overpower the action of coil B, and so 
draw the excess current needed for the feeders ovt of the 
battery. 

Suppose, on the other hand, that the feeder current falls 


the main current by the series diverter, and by reducing 
the magnetising strength of coils A and B by their regu- 
| lators. Although it is fairly obvious what the various 
| switches, &c., indicated in the diagram are for, it will, 
| perhaps, be well to explain the function of each indi- 
| vidually:—F, and F, are change-over switches; G, a 
| shunt regulator and field-breaking switch; H, a reversing 
| potentiometer regulator ; K, interlocked circuit breakers ; 
| L, the motor starter; M, the motor’s field winding; 
| N, the battery ammeter; O, the battery recording 
| ammeter; P, the motor ammeter; and T, the motor’s 
| shunt regulator. It will be seen that when the Crompton 
| booster is provided with a shunt coil connected across its 
| armature, as explained in the previous article, its princi- 
| ple of operation is practically the same as that of the 

















Fig. 19—LANCASHIRE BOOSTER 


below 100 ampéres. The effect will be that a little less 
current will be taken from the generator, and as a con- 


sequence there will be a little less current through coil C, | 


which will make it weaker in its action than coil B. The 
excess strength of the magnetisation, due to coil B, will 
cause a charging current to pass into the battery, and the 
load on the generator is again 100 ampéres. It will be 
understood that the load on the generator can always be 
adjusted by varying the regulator of coil B, and also by 
adjusting the diverter E. It is advisable to adjust the 
coils at varying periods of the load in order to get the 
best possible results from the plant. Thus, when the 
load on the feeders is so great that they take in an hour 
as many units as the generator will develop at full load, 
it is necessary to make the action of coil C strong by 
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Fig. 20—CONNECTIONS FOR LANCASHIRE BOOSTER? 


reducing the current directed through the resistance and 
so increase the amount passing through coil C, and also 
increase the strength of coil B. The coil A should also 
be run with the resistance largely cut out, so that it acts 
with great sensitiveness. 

Under these circumstances the booster maintains a 
steady load on the generators, and responds rapidly to 
variations of feeder load. But when the feeders are not 
taking as many units in an hour as the generators will 
give out, the above method of working the booster would 
cause the battery to be overcharged. In such slack 
times the booster is only required to respond to occasional] 
heavy demands, whilst it should not put much current 
into the battery. It is obvious that the booster is easily 
adjusted to have the correct action by diverting more of 


| Lancashire machine. 
| previous article, however, it will be seen that the fine 





similar plant. Brooklyn has 44,000 kilowatts and Hoston 
25,000 kilowatts. These figures are sufficiently striking 
to show that batteries are largely used to-day, not only 
for storage purposes, but also for actually taking the place 
of generating plant in dealing with peak loads.” The 
duties of the battery which has been erected at Man. 
chester are as follows:—(a) To take the peak of the 
lighting load in the evening ; (b) to take the small light. 
ing loads during the night and on Sunday ; (c) to take a 
heavy lighting load for a short period in the case of emer. 
gency; (d) to absorb spare power by re-charging from the 
traction circuit during the day; and (e) to equalise the 
load on the traction generators during the day. The 
portion of the load curve between 8000 and 11,200 kilo. 
watts may be termed the peak load in the winter months 
for the city’s stations, and it is this portion which jis 
— transferred from the generator to the’ battery 
plant. 

By measuring the mean area of this portion of the 
curve the units of output of the battery are arrived at, 
The figure is 3000 Board of Trade units, which is equiva. 
lent to 7000 ampéres for one hour. It should be under. 
stood that these figures relate to the year in which Mr, 


| Pearce’s report was issued, viz, 1909. The maximum 


discharge rate of the large Tudor battery which has been 
erected is 15,000 ampéres for five minutes, at the 10-hour 
rate of discharge the capacity is 16,500 ampére-hours, 
and at the one-hour rate 8400 ampéres. Each cell contains 
77 plates, and there are 210 of these cells. The total 
weight is 700 tons. Each of the three booster sets, 
which, as already mentioned, are of the type described in 
the present article, and which were supplied by the 
Lancashire Dynamo and Motor Company,are mounted on 
single bed-plates, and are provided with commutating 
poies. The motors are shunt wound. whilst the machines 
which constitute the boosters proper are separately 
excited from two small exciter sets, or from the bus bars. 
The motors which drive the boosters can either be run off 
the lighting bars at 425-450 volts, or from the traction bars 
at 525 volts. The following are the specified outputs of 
the boosters :—2000 ampéres at 80 volts for 4 hours, 
2800 ampéres at 60 volts for 1 hour, 2700 ampéres at 
80 volts for 4 hour, 2800 ampéres at 100 volts for } hour, 
and 5600 ampéres at 80 volts for from 3 to 5 minutes. 
When supplying current to the lighting load one or more 
of the boosters are used in parallel, which enables a 


| pressure of 420 volts to be maintained across the lighting 


By reference to Fig. 15, in the | 


bus bars. Under these conditions regulation is etfected 
by hand, a resistance being placed in series with the 


| booster’s field, which is excited either from the bus bars or 


wire coil B, in the case of the Crompton booster, is con- | 


nected across the battery; whereas in the case of the | 


| Lancashire machine it is across the bus bars, and is 
therefore subjected to the battery volts and also those 
due to the booster. 


Perhaps one of the most interesting examples of the | 


| employment of boosters of this type is to be found at the 
| Dickinson-street generating station of the Manchester 
| Corporation Electricity Works. In January, 1909, Mr. 
| §. L. Pearce, the chief electrical engineer to the Man- 


| chester Corporation, submitted to the Electricity Com- | 


| mittee a report on the advantages to be obtained by | 
| arranged as shown in the diagram—Fig. 20—and by con- 


using a large battery at this station. Later in the same 
| year the scheme was adopted, and the necessary con- 


| tracts were let. 


| 
| 


See 
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Lighting Gen? 
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Accumulator Company. Before describing the boosters 
which have been put into use the following extract from 
Mr. Pearce’s report may be given, since it brings forward 
in a very marked manner the progress that has been 
made in the substitution of cells for generating plant for 
dealing with peak loads:—‘It is a fact that engineers 
have not looked too favourably in the immediate past 
on the introduction of accumulators into their stations for 
the purpose of supplying lighting and power units during 
the peak load, say, from 4 p.m. to 6 p.m. during 
the winter months. In the Berlin electricity works there 
is at the present time some 46,180 kilowatts of battery 
plant, two stations alone possessing some 5000 kilowatts 
| of plant each, equivalent to a discharge at the one hour 
rate of not less than 21,000 ampéres. The Edison Com. 
pany’s stations in Chicago have in the aggregate some 
35,000 kilowatts of battery plant. In the same company’s 
| New York stations there are at least 100,000 kilowatts of 





from the exciter sets. When on the traction load any 
one—or two in series—of the boosters may be connected, 
and the regulation of the charge and discharge is auto- 
matic. In this way excessive loads are provided for by a 
discharge, and light loads compensated for by a charge, 
and, consequently, the generators have a contiluous 
steady load. From the diagram of connections of the 
switchboard at Manchester, shown in Fig. 21, it will be 
seen that in this instance it is only the exciters which 
have several field windings, whilst the boosters them- 
selves have only one shunt winding. It is obvious, how- 
ever, that by providing the exciters with windings 


| necting the terminals of the exciters to those of the field 


The battery was supplied by the Tudor | 














windings of the boosters, the desired results can be 
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Fig. 2\—-BOOSTER CONNECTIONS AT MANCHESTER 


obtained. The exciters have the windings as shown 
in the diagram, Fig. 20, and their functions are as pre- 
viously described. From the diagram—Fig. 21—it will be 
gathered that the winding C, which is a heavy copper 
strip of one-turn in series with the negative bus bar, has 
a diverter composed of six resistances in parallel with it. 
Any number of these resistances may be inserted, or the 
whole of them may be short-circuited through a switch. 
This series winding compensates for fluctuations of the 
traction load. get 
If when discharging the load falls below certain limits, 
the series winding is weakened to such an extent that 
its effect is neutralised by the shunt-winding which 
opposes it; the booster current is then reversed, owing 
to the direction of the exciter’s current being reversed, 
and the battery takes in a charge. The switch gear, 
which was supplied by Ferranti Limited, of Hollinwood, 
presents many interesting features, but to enter into 
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these here would be departing from our subject. We 
understand that since this battery, together with the 
automatic reversible boosters, have been put into use it 
has been possible to reduce the number of boilers 
‘n use ab Bloom-street Station and to shut down 
the Dickinson-street boilers, relying on the high-tension 
station at Stuart-street for all extraordinary demands due 
to sudden darkness. Besides keeping the load on the 
Bloom-street plant constant for at least ten hours out of 
the twenty-four, much is being done in the direction of 
levelling the load on the high-tension station. When the 
factory load goes off at mid-day during the workman’s 
dinner hour a heavy charge supplemental to that from 
Bloom-street is put into the battery from Stuart-street, 
and is made to fill up this gap on the Stuart-street load 
rve. 

as is obvious that in order to link up the direct-current 
stations with the high-tension three-phase station at 
Stuart-street converters must be employed. This link is 
made by means of four 500-kilowatt and three 1800-kilo- 
watt Bruce Peebles motor converters. These machines 
are well suited for the purpose, and they possess the 
advantage of having a higher efficiency than motor 
generators. The load factor on the steam plant at 
Dickinson and Bloom-street stations combined for the 
summer months of 1909 was 34.5 per cent. Since the 
installation of the battery during the same period this 
has been raised to over 50 per cent., and the coal con- 
sumption at the city stations has been reduced from a 
monthly average during the summer of 3.75 1b. of coal 
per unit generated to slightly under 2.75 lb. per unit, after 
deducting the units lost in the battery. Unlike the 
booster illustrated in Fig. 19, those at Manchester are 
provided with wire gauze brushes, this practice having 
been adopted owing to the heavy currents these machines 
have to carry. 





TESTS OF MODEL CHORDS MADE FOR THE 
QUEBEC BRIDGE. 
No. I. 


A sERIES of tests were recently made by the Board of 
Engineers, Quebec Bridge, to determine the strength in 
compression of a number of model chords and posts 
typical of those proposed for the new Quebec Bridge. 
Models of eight different members were made in dupli 
cate, the relative proportion of models to actual members 
being 2:9:11:32 and 1:4, the greater number of the 
tests having the latter proportion. The test pieces being 
in duplicate, a check test could be made in each case, 
thereby ensuring a greater degree of reliability as to the 
results. The tests were made in the testing laboratory of 
the Phenix Iron Company of Pheenixville, Pa., and the 
members were made as large as the 2,800,000 lb. testing 
machine could break. All metal was nickel steel, except 
the rivets, which were carbon steel, and the ordinary mill 
and shop specification was followed throughout. 

The results of the physical tests of material entering 
into the construction of the members are as follows :— 


TABLE No, I. 

< ct £ 3 

S$ G8d x, § 

Material. 2 eae Soe 3 

gee 4 8 «Ss 

is 5 a 3 
18¥in, « 44in, plate F9,580 ... 81,000 ... 23-5... 44-4 
40in, x ,*in. plate 43,590 ... 83,460 ... 20-0 ... 41-4 
sin, x 3in. x yyin. angle 57,660 ... 83,970 ... 15-50 ... 48-2 
3in, x 3in, x yin. = ,, 58,340 ... &5,780 ... 21-00 ... 59-00 
Zin. x 2in. x jin. 61,080 ... 85,440 23-25 55-7 
2in. x 2in. x jin. ,, 57,930 ... 80,500 ... 23-75 ... 59-4 
Zin. x Zin. x fim, =, 62,809 ... 79,240 ... 16-25 ... 50-3 
Zin. x 2in. x fin. », 60,260 .. 84,780 ... 18-00 ... 37-1 
sin, x Sin, x Afin, = ,, 69,230 ... 89,460 ... 20-50 ... 45-2 
Sin» 3in. x dfin. |” ~~ 66,400 |... 81,200 |. 24.5 |. 57-CO 
Ihin. x Thin. x dom.) 65,800 |” 85100 | 18-00 ... 46-5 
Ihin fin. x jin. ,, 66,400 ... 86,200 ... 18-75 ... 52-6 
2in. x din. flat . 60,000 ... 85,900 ... 21-75 ... 50-4 
2in. a ... 60,960 ... 87,100 ... 22-59 ... 47-3 
zin. x fin. ,, .. 67,280 ... 90,50) .. 18-75 ... 50-6 
2in. x fin ,, ... ... ... 68,360 ... 91,800 ... 19-6 .. 45-1 
din, >» din. x 6-15/100ang. 54,540 ... 78,250 ... 23-00 ... 54-5 
jin, x din, x 6-16/100 ang. 53,800 ... 76,520 ... 24-5 ... 55-1 


The chemical tests of the material ranged between the 
following limits :— 


Carbon ... ... +20 
Phosphorus ... 012%, to -014° 
Manganese ... “419. 
Sulphur... 01% to -026% 
Nickel ... 3-667, to 3-677 


A description of the various members tested is as 
follows :-— 

Test piece Tl represents the first two panels of the 
bottom chord CL12—CL14—Fig. 1—starting from the 
plier member, and is the heaviest member in the bridge. 
It was 19ft. 7}in. long and 20}in. deep. It was composed 
of four webs spaced 7}in. centre to centre, each web being 
made up of two plates jin. thick. The calculated 
average cross section for Tla and T1lp was 56.37 square 
inches, but the scale weight was 1 per cent. light for T1a 
and 2 per cent. heavy for T1n, reducing the average area 
to 55.806 square inches for T1a and increasing it to 57.497 
square inches for Tln, The pin end bearing was 86.8 
square inches for T14 and 88.52 square inches for T1B; the 
Square end bearing 74.1 square inches for T1A and 76.31 


square inches for Tln. The ~ through the horizontal 
- 


axis was $2.2 and 30.2 through the vertical axis. On 
account of the great weight of the original member the 
chord was designed to be erected in two halves, each half 
to be riveted up complete in the shop. The field work 
required to connect up the chord consisted of riveting a 
row of latticing on the bottom and at the centre horizontal 
diaphragm, and a cover plate at the top, the latter acting 
8s working area. In addition to the horizontal diaphragm 
at the centre, the webs are supported by vertical 


Test piece T7 represents the same member as T1, the 
only difference being in the make up of the webs. In T1 
the webs are composed of two plates having a width 
corresponding to the full depth of the member. In the 
full size member this requires a plate 95in. by 2in., which, 
although it can be rolled by some of the larger mills, is 
outside the stock sizes, and consequently considerably 
more expensive. T7 was therefore constructed in order 
to determine the relative value in compression of a chord 
exactly similar to T1, but with webs built out of a number 
of smaller plates. Each web of T7 has in cross section 
two plates in each web, as has T1, but one of the plates is 
in two pieces, and the other in three pieces, being connected 
with horizontal splices. The average nominal cross 
section of this test piece was 54.06 square inches for T7a 
and T7B, which was increased to 55.249 square inches for 
each, they being 2.2 percent heavy. The bearing area for 
pin end and square end is 86 13 square inches and 83.93 
square inches respectively for both T7a and T7s. 

Test piece T2 also represents a section of the bottom 
chord, but at the extreme end of the cantilever arm 
between CL4 and CL2—Fig.1. Asthe bottom chord tapers 
in its vertical plane, this member is not so deep as T1, 
being 15}in. at the pin end and 16%in. at the flat end. 
The width, however, remains the same as Tl. T2 is 
22ft. 6Zin. long. and has four webs with single plates =%in. 
thick, spaced 8in. centre to centre. The general details 
of Tl and T2 are identical with the exception of 


l 


the radial angles at the pin end. It has a a 


of 43.6 horizontal and 30.5 vertical. The average cross 
section is 40.84 square inches for both T2a and T2n, the 
area at point of failure being 40.21 square inches. The 
bearing area at pin end and square end is 45.1 square 
inches and 85.82 square inches respectively for both T2a 
and T2r. 

Test piece T3 represents the main post CM13 and CL14 
— Fig. 1—between the pier member and the first web inter- 
section. This member is 35ft. 9in. long and 21}in. deep. 
It is composed of four webs of two }in. plates each, the 
flanges being connected with 1Zin. by j,in. lattice bars. 
This member, like T1, is designed to be erected in two 
sections, each half being completely riveted up in the 
shops. The field connections joining the two halves con- 
sists of a series of tie plates placed between the lattice 
intersection points. The calculated cross-section is 56.03 
square inches, which is increased to 56.958 square inches 


Test piece T6 represents panel points L6 of the bottom 
chord of the cantilever arm. At such points it is neces- 
sary to omit the horizontal diaphragm for a certain dis- 
tance, as well as cut back the top flanges of the chord to 
allow for the insertion of connection plates. It was 
desirable to test such a joint to determine whether the 
reinforcement used was sufficient properly to distribute 
the stresses. The test piece is 7ft. long, about 18in. deep, 
with a cross section varying from 114.70 square inches 
maximum to 56.66 square inches minimum. As the section 


is very irregular, the area and also the ! change continu- 


ally from end to end. The bearing area at the small end 
was 83.8 square inches and 85.05 square inches at the 
other, both ends having square bearing. 

All members were tested in a horizontal position, and 
with the exception of T6a and Té6s, all the columns had a 
flat bearing at one end and a pin bearing at the. other. 
The pin bearing was arranged so as to eliminate, practi- 
cally, all bending in the pin. The flat end of the 
specimen abutted against the planed surface of a heavy 
casting through which the pressure of the ram was applied. 
Careful examinations and adjustments were made at the 
beginning of each test to ensure accuracy of bearing. 

No attempt was made to counterbalance the effect of 
the weight of the columns. The fibre stress due to-the 
weight of the member in no case exceeded 3 per cent. of 
the ultimate axial stress, and in most cases was much 
less. Compressometer readings on thirteen of the tests 
showed higher compression in the upper sides of the 
members, but in the remaining three the reverse. Central 
deflections, as read, were usually downward, but bore no 
relation to the computed deflection due to the weight of 
the member. 

To measure the deflection fine wires were stretched in 
the general plane of the top flange. One wire was used 
in the case of two ribbed members and two wires in the 
case of four ribbed members. From these wires vertical 
and horizontal deflections were read by means of steel 
scales and squares at from four to seven points along the 
length of the test piece. 

To measure the longitudinal comoression four com- 
pressometers of the Johnson type wer? used, one attached 
to each side of the test piece. The measuring rod consisted 
of gin. brass tubing made in sections with screw couplings. 
One end of the rod was clamped by a set screw in a brass 





eye, bolted to a bracket riveted to the test piece, while the 
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for T2a and 57.10 square inches for T2n, the members being 


for horizontal and vertical axes is 62.3 and 48.4 respec- 
tively. 

Test piece T4, CL10 — CM9— Fig. 1—is the second web 
compression member from the pier. It is 31ft. 5}in. long 
and 18}in. deep. It is composed of four webs, each of 


bottom. The two outer webs ure closer together than 
those of the other members, being so designed in order 


chord, without disturbing the uniformity of any of the 
material in the chord that is carrying direct stresses. The 


for a considerable distance, and the result of this test was 
watched with considerable interest. The horizontal and 


area of the cross section is 46.03 square inches, but both 
being light by the same amount this worked out to 
45.763 square inches, the bearing area of pin end and 
square end being 40.95 square inches and 89.34 square 
inches respectively. 


in two halves, and on separate pins. 
halves, after being erected, may be called upon to carry 


and connected, it was considered desirable to know what 
these half sections were able to carry in compression. 
While the member has the same cross section as one-half 
T3, the length is only 20ft. 23in. 


end bearing area of 49.2 square inches and 64.8 square 
inches respectively, and a cross section of 27.59 square 
inches. 

Test piece T5 long has the same details as T5 short, 
with the exception that in this case the proportions of 
the test piece are made as large as the testing machine 
will allow, the cross section of this member being 52.305 


square inches. The vertical and horizontal fis 61.6 and 


34.9, and its pin and square end bearing is 94.2 square 





diaphragms at regular intervals throughout the length. 





inches and 122.74 square inches respectively. 





one plate }3in. thick, and the member is latticed top and | 4), spindle was bolted to a bracket, similar to that at the 


Its vertical and hori- | 


: a ; 
sontel _ 61.6 and 84.9 respectively, a pin and square | plied in increments of 100 Ib. gauge pressure until a gauge 


| pressure of 500 Ib. was reached, increments of 40 until 580 





respectively 1.656 per cent. and 1.91 per cent.heavy. The 4 | 


that they may fit in between the two outside webs of the | 
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Fig. i—A PORTION OF THE NEW QUEBEC BRIDGE 


other end terminated in a wooden bearing piece of oval 
section, resting on the spindle of the indicator. The 
spindle was accurately ground to a circumference of one 
half-inch, and carried at one end of its axis an index hand 
rotating over the face of a dial, whose circumference was 
divided into 500 equal parts, each division of the dial thus 
corresponding to a motion of one-thousandth of an inch. 
By means of a vernier on the under hand, readings were 
made to one ten-thousandth of an inch. The housing of 


fixed end of the measuring rod. The measuring rod was 
supported in a horizontal position by cords attached 
at intervals of about 4ft. 6in. and carefully adjusted 


|so that the measuring rod exerted a known and 


vertical : is 63.8 and 43.8 respectively. . The calculated | 


“fork ” at the end of the member is unsupported laterally | rece ~ercin_amnnnpann neg ore 


The compressometer 
readings were useful in checking the loads applied, and 
in determining the elastic limit of the piece. They also 
indicated the average distribution of stress on the four 
sides between the gauge points. At the beginning of each 
test the compressometers were set at zero, at loads vary- 
ing in the different test pieces from 3400 lb. to 6170 lb. 
per square inch, since it was found that very erratic 
readings were given at low loads. The loads applied 
were measured by a high-pressure Shaw measuring gauge. 


| The cross sectional area of the ram for compression tests 


Test piece T5 short is a half section of CL14-CM13— | 
Fig. 1—corresponds to one-half of T3, except in length. | 
As mentioned above, this post was designed to be erected | 
i Since one of these | 
| sidered to be 2,800,000 lb., corresponding to a gauge 
some erection loads before the other half could be erected | 


was 3227 square inches. Thus, neglecting the frictional 
resistance of the ram, each 100 lb. of gauge reading 
corresponded to 322,700 lb. of applied load. The safe 
capacity of the testing machine in compression was con- 


pressure of 867 lb. per square inch. Before each test was 
made, a table was prepared giving the stress in pounds 


| per square inch of the average cross section of the 


member under test, corresponding to each of the pre- 
determined gauge readings, at which the compressometer 
and deflection readings were to be taken. Loads were ap- 


was reached, and increments of 20 for the balance of the 
test. 

After the failure, the lengths of the test pieces were 
measured and sketches made of the points of failure, 
showing the most significant features of the failure. The 
sectional area of the members was obtained by compar- 
ing the actual scale weight of the member with the 
computed weight and applying the percentage by which 
they ran light or heavy to the nominal sectional area. 


| We shall deal with the results obtained in the tests in our 


second article. 
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Fig. 1 
KOBE HARBOUR IMPROVEMENTS. | great expansion in the trade of the port has necessitated the | tongues projecting out from the foreshore, and when 


provision of additional accommodation. A commence- | completed they will give a length for loading of approxi- 
ALTHoUGH Japan possesses thirty-five open ports, the | ment was made in May, 1907, with a comprehensive | mately 8500ft. The piers will have a depth of water 
bulk of her trade is carried on through two harbours, | scheme of foreshore reclamation, anda sum of £1,708,875 | alongside ranging from 30ft. to 36ft., and they will be 
Yokohama and Kobe, which together deal with nearly | was allocated for this work. This included the sum of capable of accommodating nineteen vessels of large 
80 per cent. of her total foreign trade. If in value of | £367,561 spent in 1906 on the eastern breakwater, which tonnage. The bottom of the harbour at Kobe has a 
trade Yokohama ranks first amongst Japanese ports, | is being made use of in the present scheme. Up to Sep- | stratum of soft mud and sand to a depth of 6ft. or 7ft. ; 
Kobe is in some respects, notably in the total value of | 
imported commodities, the most important shipping and 
distributing centre of the empire. Situated on a fine eens 196-5 $$ 
natural harbour at the head of the famous inland sea, | 
Kobe occupies the same relative position to Osaka—the 
Manchester of Japan—which Yokohama holds to Tokio. 
Communication between Osaka and its port is given by 
train, by sea, by electric tramway, and by road convey- 
ances, and other cities within easy reach of this well- 
known port are Kyoto, Kure, Japan’s chief naval port, 
the garrison towns of Himeji, Okayama, and Hiroshima, 
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Fig. 2—CAISSON WITH STEEL CAP ' 
and scores of small but thriving towns in the central and | == 8 
eastern portions of the Sanyo district. = SS== 49519 
It is often overlooked how near in point of time Kobe SS : — Hp —18F | 4 
is to Western Europe. The port is only eight hours’ J VV y Yyyy 7 i "Yi A, | 
journey by rail from Tsuruga, the new gateway into | jj py y _ Yy Ly . YW jf 
Japan from the Occident, and Tsuruga, being but thirty- | Y Yy Y Vy Yy 7 YYy 7 LD Wy Y 
six hours’ steaming from Vladivostok, brings Kobe, by | j YY YY JY YYW IV— VV) #4 Yj Yj 
means of the trans-Siberian Railway, within sixteen days ‘ Ts 
of London. Yokohama now handles 40 per cent. of the Tue Ewncineen’ 
total foreign trade of Japan, and Kobe 35 per cent., but Fig. 3—ELEVATION AND PLAN@OF CAISSON BUILDING SITE 


the latter port, by reason of its commercial connections 
in China, Manchuria, and Korea, is now beginning ; J 
seriously to challenge Yokohama for the position of the | tember last an area of 173 acres had been reclaimed. , but, as it lacks uniform solidity, serious difficulties were 
premier port of the empire. This reclaimed land is at present in three parts, the | anticipated in building the foundations of the new quay 
The harbour at Kobe faces south, and is sheltered by | space between which will not be filled up until the work | walls. « 
the Rokko Mountain ranges, while the Spit of Kawasaki | of the piers is completed. An area of 48} acres remains| Ferro-concrete caissons are being adopted for the latter. 
divides the harbour into two ports, of which the eastern | to be reclaimed, making a total—including the space | as the laying of solid concrete blocks is rendered unusually 
port is called Kobe and the western Hyogo. Although | between the quay walls—of 66} acres. difficult by the bad weather occasionally prevailing at the 
Kobe may be regarded as an ideal natural harbour, the! There are to be four piers, which will take the form of entrance to Kobe Harbour, It was decided to build the 
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caisson 
it lifted 
depositing 


and conveyed into the water by means of a floating 
dock of special construction. : 

The arrangements made are interesting, as may be 
“dged in the accompanying engravings. Each caisson 
- ‘ding site—see Figs. 1 and 83—is composed of seven rows 
of piles, placed at 15ft. centres, with their tops just above 


son shore,and upon the completion of each to have | 


and stiffeners so as to fit water-tight over the top of the 
caisson. This steel cap—see Fig. 2—covers four cells, 
and is furnished with two shafts of large diameter, and of 
a depth just sufficient to raise the tops well above 
high water. The cells can then be pumped out and 
kept dry. Whilst in this state they are filled in solid 
by the use of a skip of two tons capacity worked by 


are, it will be observed, a number of platforms placed at 
different levels. 

The caissons are of cellular form and of the shape 
shown in Fig. 6. They are built in wooden moulds, the 
moulds being gradually carried up as the work proceeds, 
and are constructed of reinforced concrete, iron rods being 
used for the reinforcement. The concrete is placed in 
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Fig. 4—THE DOCK UNDER CONSTRUCTION 


high-water level, and concrete end walls. It is on staging 
erected on the tops of these piles and on concrete end walls 
that the caissons are built. The depositing dock—see Figs 
1,4,5, and 7—is constructed with eight pontoons, which are 
arranged as are the teeth of‘a comb. These “ teeth” are 
of a size to go in between the rows of piles, and the dock 
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Fig. 5-THE DOCK UNDER CONSTRUCTION 


the moulds by hand. They are closed at the bottom, and | a three-ton crane, the concrete, &c., being carried on a 
so arranged that they float’when in the water. Each punt moored by the side of the sunken caisson. The 
consists of a nest of twenty open-topped cells or boxes. | cells, which, on completion, will be immediately adjacent 
They vary in weight from 1900 tons to 2400 tons, and the | to the quay wall, are filled up with concrete, while those 
dimensions are, roughly, 119ft. in length, 35ft. 6in. to | away from the quay, which will come under the roadway 
41ft. 6in. in height, and 24ft. to 30ft.in breadth atjthe | and sheds that will ultimately be built, are filled in with 
sand. 
The depositing dock was built by the Kawasaki Dock- 
| yard Company, of Kobe, at a cost of about £25,520, to the 



























































oS sats tf 8 - ene oy 7 Re | order of the Kobe Harbour Works Office of the Finance 
| ied 1 Department, according to the designs and patents of 
a, Hsece pres: Se | Messrs. Clark and Standfield, of Westminster. The 
Bi | following table of dimensions is of interest :— 
. Ft. in. 
wee | Overall length of dock over eight pontoons and 
“ah 6 a. “6d. f TN castes eek! cues eee 
—_— bed », Width of dock over 68ft. length of 
pontoon and 10ft. wall ... 1. ... 78 0 
Oth, Po | » depth of pontoons nae 17 68 
Hr 2 5, Width of each pontoon ... 10 6 
~ | » height of side wall... SL 64 
3 We adews........ ... .. .. WO 
| », length of outrigger boxes and guide 
| “earn Citas shame a 
HP Cc. } », Width of outrigger boxes 47 315 
“a ' », length of guide boxes ... 67 31s 
aa fee %e2) ! s, Width of guide boxes ... ... 2... 9 6 
M43 we ‘ Reta sami fs , ; centres of and number of booms, 
of-Sh S| A “= or >: 4 pairs at a 2b ee a 
MOND ORAS v2 eee i CLE Seeeeeeee) eeEeEEEss: rz n ; ; , : 
LR ae 8 0 tO v40n 2400 R02 “Sarate OIF par " | The machinery of the dock consists of two single- 
. r | cylinder engines, each driving a centrifugal pump, the 
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Fig. 6—DETAILS OF THE FERRO-CONCRETE CAISSONS 


may thus be manceuvred so as to come right underneath 
the caisson—see Figs. 1 and 7. 

Wooden stagings—see Fig. 3—are arranged right round | 
the site on which the caissons are to be built. That on 
the landward side, and those at the ends, are fixed, but | 
that on the seaward side must, of course, be removed | 
when the time comes to float the caissons off. This is 
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Fig. 7—DIAGRAM SHOWING THE METHOD 


done by sliding it sideways on rails until it comes into | 
the position required to form the outer staging of the 
caisson being built on the neighbouring site. The con- 
crete for the caissons is mixed on the ground, and is taken | 
up by hoists fitted at convenient points in the landward | 
staging and delivered at any required platform. There | 


| engines taking their steam from boilers placed on the 
| outrigger boxes at the back of the dock. The pumps are 
| capable of lifting a block off the stage in two hours. On 
| the outrigger boxes capstans are fitted, which permit of 
bottom, tapering to 24ft. in breadth at the top. They are | the dock being hauled in and out of the depositing stages, 
divided by concrete walls, so as to contain twenty cells | or warped along from one to the other, or drawn back into 
extending vertically from the open top to within 2ft. of | deep water when it is required to deposit caissons. 

the solid bottom, as explained above—see Fig. 6. The} It will be remembered that one of the original claims 
sea bottom, upon which the caissons are to stand, having | advanced in favour of John Standfield’s depositing 
been carefully levelled and guide piles placed so that each | dock was its ability to lift and put afloat monoliths 
caisson drops into its proper position, sufficient concrete | of concrete. It was, however, only when it became 
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OF WITHDRAWING A CAISSON 


ballast is then inserted to cause the caissons to sink. | understood how to make such monoliths float of them- 
When in position the caisson top stands 2ft. above low | selves that anything practical came of the idea, and the 
water, and, as the rise and fall of the tide is 5ft. to 6ft., | first person to adopt it, as far as we are aware, was the 
the top of the caisson is submerged 8ft. to 4ft. at bigh | engineer to the Port of Barcelona, who utilised a small 
water. In order to allow work to continue at all states of | section of the depositing dock designed by Messrs. Clark 
the tide a steel cap has been constructed, built up of plates | and Standfield for that port for picking off the deposit- 
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ing stages, on which were built the ferro-concrete blocks 
which form the extension of the harbour at Barcelona. 
Although this was merely an adaptation of an existing 
dock, the results were quite successful. 

The depositing dock is not occupied the whole time the 
structures are being moulded and matured, for they are 
built on timber piles along the foreshore, and one dock 
can serve almost any length of such staging, as but a 
few hours are required for the whole operation of lifting 
the blocks off the staging and depositing them afloat. 
In the present scheme for the Kobe quay walls the 
laying out is for three ferro-concrete blocks in various 
stages of construction, and allowing three months for 
the moulding and maturing of each block, the seventy- 
nine blocks at Kobe could be completed and deposited in 
about seven years by the aid of a single depositing dock, 
whereas had they been built on a floating dock it is 
evident that on the same basis it would take about 
twenty years to complete the same work, or require five 
docks to do it in the same time. 

In our two-page Supplement we give four interesting 
views. The first represents the floating dock manwuvred 
so as to come right under a caisson; the next shows the 
caisson withdrawn into deep water. In the next view 
the pontoons of the dock have been allowed to sink till the 
caisson is afloat, and in the next the caisson is being 
towed into position for sinking by a tug. 

Included in the Kobe Harbour improvement scheme is 
the provision of additional steel sheds with a total area of 
602,640 square feet, which will be equipped with an 
installation of no fewer than fifty-nine electric stationary 
and travelling cranes, the former ranging in capacity from 
30 tons to 50 tons, and the latter from 14 tons to 5 tons 
each, together with an equipment of about fifty electric 
capstans. Some modification has been made in the 
original plans, whereby of the three basins which were 
intended to have a width of 420ft. each, two are to be 
480ft., and the third 540ft. in width. The eastern break- 
water, on which a sum of £367,561 was spent in 1906, 
will be used as one of the walls of the eastern pier. The 
blocks for this breakwater, numbering 8000, and each 
weighing 73} tons, have now been completed, and the 
work of placing them in position is proceeding apace. 
The original intention was to complete the work in seven 
years from commencement, May, 1907, but subsequently 
this period was prolonged by one year, and then again 
by two years, so that the work is not now expected 
to be finished until the year 1917. This scheme makes 
no provision for a breakwater outside Kobe Harbour, 
where shipping will always be liable to serious inconveni- 
ence in high winds from the south. A scheme of break- 
waters. has, however, been approved by the Harbour 
Investigation Committee of the Home Department of 
the Japanese Government. It is a modification of the 
many proposals previously advanced, and includes a 
breakwater starting 1500ft. from the end of the eastern 
pier and extending in a slight curve southwards and west- 
wards towards the Wada Point. The intention is to 
complete a distance of 3600ft. of this breakwater, about 
one-quarter of the whole, at the same time as the harbour 
works, and operations will therefore be commenced imme- 
diately the scheme is sanctioned by the Japanese Diet. 








THE EROSION OF GUN TUBES AND HEAT 
PHENOMENA IN THE BORE OF A GUN. 
By Capt. H. J. JONES, A.O.D., Inspector of Ordnance Machinery. 
No. I. 


THE erosion of gun tubes has long been the most 
intractable problem connected with the employment of 
heavy ordnance, and current progress being in the direc- 
tion of increasing the calibre of the largest guns the 
problem of erosion has become of very great importance. 
The employment of guns of a large calibre is probably 
due to recognition of the very great destructive effect of 
large capacity high explosive shell; and the gradual in- 
crease of muzzle velocity to the importance of flatness of 
trajectory, and length of danger space. But these 
undoubted benefits involve the grave disadvantage of a 
shortened life to the inner tube, and of greater irregularity 
in-the performance of individual guns of the same nature 
and mark. 

The following is an attempt to bring into prominence 
the principle factors concerned in the erosion of gun 
tubes, and to indicate some quantitative aspects of the 
operation :— 


CHARACTERISTICS OF EROSION ESTABLISHED BY 
GENERAL EXPERIENCE. 


(1) Erosion appears in two forms (a) a general enlarg- 
ment of the bore, called wear; (b) a local guttering or 
pitting, called scoring. 

(2) A gun may exhibit contemporaneous wear and 
scoring, or pronounced wear with little scoring, or pro- 
nounced scoring with little wear. The mode in which 
erosion will probably appear is determined, for any 
specified steel and ballistic conditions, by the ratio of 
cubic inches of gas to square inches of exposed surface 
at the position of maximum pressure; but the character 
and rate of progress of erosion depends also on the quan- 
tity of heat produced per unit weight of the propellant, 
and probably on the percentage volume of CO, and steam 
in the products of combustion, and the effect of the solid 
products of combustion on the emissivity of the surface 
of the bore. 

(3) A gun, which has less than about 1.3 to 1.4 cubic 
inches of gas per square inch of exposed surface—includ- 
ing the obturator and base of the projectile—at maximum 
pressure, will usually wear only for a short period of the 
probable life of its inner tube, scoring beginning at an 
early stage. 

(4) A gun, which has more than about 1.3 to 1.4 cubic 
inches of gas per square inch of exposed surface at maxi- 
mum pressure, will usually wear for a considerable period 
of the probable life of its inner tube before scoring begins. 





These figures refer to modern types of ordnance using a 
nitrated cellulose propellant of the cordite type. The 
guns would be from 45 to 50 calibres in length, and have 
a muzzle velocity from 2500ft. to 3000ft. per second, with 
maximum pressures from 17.5 to 20 tons per square inch. 
With these guns the ratio V—cubic inches of gas—to S— 
square inches of surfaces—at maximum pressure, varies 
from about 3.00 for a 12in, to 1.43 for a 6in., and 0.45 for 
a three-pounder. Owing to the above-mentioned fact, 
that scoring begins at an early stage with guns below 
from 5in. to 6in. calibre, and at a later stage with guns 
above 6in. calibre, it is usual to condemn- for replace- 
ment of the inner tube—the smaller natures when scoring 
has reached a prescribed limit, and the larger natures 
when wear plus scoring has reached a prescribed limit. 

(5) The wear of individual guns of a specified nature, 
after firing an equivalent number of full charges, approxi- 
mates to the mean wear for all guns of that nature, but 
these guns may show very remarkable differences in the 
rate of progress of scoring. 

(6) The rate of progress of erosion is greatly accelerated 
by rapid continuous firing. 

(7) Propellants are often said to give characteristic 
wear and scoring, until scoring becomes excessive. Thus 
the wear with nitrated celluloses is more, generally, than 
the wear with charcoal powders, but the scoring is less. 
Charcoal powders frequently gave practically no wear, 
but excessive scoring. It must not be overlooked, how- 
ever, that as improved propellants are taken into use, so 
also are improved steels, and better methods of forging and 
heat treatment ; so that the erosive properties of charcoal 
powders, for instance, as precen! with cordite, have 
been determined from general experience with an inferior 
grade of steel, and lower pressures and muzzle velocities 
than those now in use. 

(8) With the loading density common to modern ord- 
nance the character of erosion appears to be unaffected 
by the form of the propellant elements, provided the 
elements are such as to give moderate rates of pressure 
rise, and retain throughout combustion their characteristic 
geometric form. With multi-perforated powders there is 
great danger of the propellant elements being broken up 
into small pieces, giving rise to excessive pressures and 
temperatures. 

(9) The lands are usually worn considerably more than 
the grooves, particularly with high velocities and large 
calibres. Exceptions, however, have been noted. The 
wear is usually taken to be indicated by the increase in 
diameter of the bore, measured across the lands; but it is 
to be noticed that this increase in diameter may not be 
due to wear—removal of metal—at all, but to flattening 
of the lands by the pounding action of the steel projectile, 
which is known to have excentric motion down the bore. 
It appears to be general for all calibres that wear pro- 
ceeds at a decreasing, and scoring at an increasing rate. 
Thus with a modern Q.F. field gun of about 3in. calibre 
the average wear of the bore, excluding the scored area 
at the commencement of the rifling, is about one- 
thousandth of an inch per 100 rounds for the first 500 
rounds, one-half of this rate for the next 500 rounds, and 
practically ceases after 1500 to 2000 rounds. 

Scoring begins indifferently at the top sides, or bottom 
of the bore, and wear is rarely uniform, the bore increas- 
ing in diameter sometimes vertically, sometimes horizon- 
tally, varying throughout its length. 

(11) Scoring usually commences on the front slope of 
the chamber, an inch or so immediately in rear of the 
commencement of the rifling. The bore will be scored 
for the first 2 té 10 calibres of the rifling. Scoring 
appears first as isolated patches, or as narrow strips of 
considerable length, the strips and patches ultimately 
merging as scoring proceeds. Scoring usually occurs first 
on the driving edge of the rifling, and along tool marks, 
&e.; the bottom of the grooves and the loading edge of 
the rifling remaining smooth. Ultimately the first few 
calibres of the rifling may be obliterated, the eroded area 
being gradually extended towards the muzzle and not 
towards the chamber. When short cartridge cases are in 
use with Q.F. guns, annular erosion occurs immediately 
in front of the case, for half an inch or so, the remainder 
of the chamber to the front being comparatively clear. 

(12) Scoring is practically unknown at the rear end of 
the chamber, or in an explosion vessel, provided no leak- 
age of gas takes place; and wear is not appreciably 
affected by altering the material of the driving band. 

(13) With a gun of given length of rifling, an increase 
in iuzzle velocity is invariably accompanied by an 
increased rate of erosion, when using the same nature of 
propellant at a higher loading density. 

(14) The erosion of a gun steel appears to have little 
dependence on its physical properties, tensile strength, 
hardness, specific heat, conductivity, &c. But a small 
alteration in structure, and the nature and extent of 
forging done on the metal, together with the efficiency of 
the heat treatment, greatly affects the power of resisting 
erosion. This is to be expected, since erosion is primarily 
a question of heat transfer to the skin of the rifling, and 
the resulting alteration of structure in the metal affected ; 
and the heat transfer depends greatly on the mere rough- 
ness and emissivity of the surface of the metal. 

(15) According to present practice a ;3,; to ;4; per cent. 
forged carbon steel is found to be the best for resisting 
erosion. The nickel and nickel-chrome ferro-alloys, are 
not in general use for inner tubes, although they may be 
employed for outer jackets, &c, The nickel ferro-alloys 
appear to be particularly susceptible to changes in heat 
treatment, modifications of structure taking place at com- 
paratively low temperatures, giving rise to a want of uni- 
formity throughout a forging. A higher percentage of 
carbon content than about ;4 per cent., gives a crystal- 
line steel liable to excessive scoring; a percentage below 
z's to excessive wear. 

(16) The erosive properties of a metal are usually in- 
vestigated by exploding charges in an explosion vessel or 
an A.P. projectile, fitted with a plug, — to carry a 
small cylinder of the metal to be tested. The cylinder 
would have a through conical] or cylindrical vent of from 








0.15in. to 0.20in. diameter and about 4in. in length Th 
ability of the meta] to resist erosion is indicated by the 
enlargement of the vent and the loss of Weight of the 
cylinder. i 

(17) Microscopic examination of the bore gs 
the surface of the rifling is covered by a Mat “ 
hair cracks, very similar to those found on dies and the 
flanges of locomotive wheels. These cracks, or Be 
fractures, are filled with particles of the material of the 
driving band. The general direction of the cracks js along 
the rifling, and they are most numerous on the driving edge 
Short transverse cracks, about 0.lin. in length, are = 
found. The front slope of the chamber frequently ex. 
hibits perfect examples of a symmetrical distribution of 
these skin fractures, the cracks being disposed at 
—— to each other, like the cracks in a dried film of 
mud. 

(18) The erosion of metallic surfaces by the action of 
liquids or gases is not uncommon, but in all cases, except- 
ing that of cutting by the oxy-acetylene flame, the action 
takes place at comparatively low temperatures and at an 
extremely slow rate, many hundreds of hours’ continuous 
action being necessary to produce an effect comparable to 
that exhibited by an eroded gun tube. e gradual 
enlargement of leaks in castings when under hydraulic oy 
steam pressure and the local erosion of propeller and 
turbine blades are cases in point. Parsons, for instance 
found that wet steam at a high velocity exercised . 
marked eroding effect on hard metals, and, as a conse. 
quence, the steam velocity in a Parsons turbine is much 
lower than in other types. A hand file was placed in 
jet of wet steam issuing at 100 lb. per square inch abgo. 
lute into a vacuum of about 1 lb. absolute. After 145 
hours the steel was eroded .\in. deep, as if it had been 
sand blasted. In other cases of erosion chemical or 
electro-chemical action plays an important part, metallic 
oxides being formed, which are removed by the mere 
abrasive action of the gases. The oxy-acetylene torch, 
with acetylene and oxygen issuing at about 10 |b. per 
square inch, will cut a lin. slot in the edge of a lin. steel 
plate in less than 6 seconds. In this case we have tem- 
peratures of the order of 3000 deg. Cent., but a com- 
paratively low gas velocity. 

Consideration of the above general characteristics of 
erosion leads to the conclusion that the erosion of a gun 
tube must be due, either separately or conjointly, to 

(1) The mere mechanical abrasive action of the highly 
heated gases, the unburnt portion of the charge, the 
driving band, or the body of the projectile on the skin of 
the rifling, which has been raised in temperature by 
contact with the white-hot gases. 

(2) The chemical action of the products of explosion. 

Before discussing the quantitative aspect of possible 
physical and chemical actions, attention is drawn to the 
general conditions under which the erosion of a gun tube 
takes place. The figures relate to British ordnance, but 
are believed to be representative of general modern 
practice. 

A modern gun — a nitrated cellulose colloidal pro- 
pellant will have a length of from 45 to 50 calibres, a 
muzzle velocity from 2500ft. to 3000ft. per second, a 
maximum pressure from 17.5 to 20 tons per square inch, 
and a muzzle pressure from 3 to 7.5 tons per square inch. 
The position of the base of the projectile at the occur- 
rence of maximum pressure varies from about 3 calibres 
beyond the commencement of the rifling—for the smallest 
Q.F. guns—to about 6 or 7 calibres—for the largest B.L. 
guns—the position for any nature of propellant being 
determined by the shape of the elements in the charge, 
and the initial band resistance. The charge is generally 
completely burnt when the base of the projectile is about 
2 or 3 calibres beyond the position of maximum pressure. 
When erosion has developed leading to over-rainming of 
the projectile a portion of the charge may be blown from 
the gun, the elements reduced in size, but retaining their 
characteristic geometric form. When maximum pressure 
occurs the relation between cubic inches of gas and 
square inches of exposed surface is as follows :—V being 
the volume, S the surface, and d the calibre, the unit being 
the inch. 4 

V _ 026d — 0.12 

The weight of the shell in pounds varies from 0.467" 
to 0.52 d*, d being in inches; and the ratio of weight of 
shell to weight of charge varies from 2.75 for large B.L. 
guns to 4 for small Q.F. guns. The velocity of the 
projectile at maximum pressure is from 500ft. to S800ft. 
per second, for the various natures of gun; and consider- 
ing the end-long extension of the coluinn of gas, we note 
that the gas near the obturator is comparatively at rest, 
whilst that at the base of the projectile has the same 
velocity as the projectile. The velocity of the gas over 
the front slope of the chamber and the commencement of 
the rifling when maximum pressure occurs varies from 
0.56 to 0.70, the velocity of the projectile at that time, the 
gas velocity at these places being usually higher for Q I’. 
than for B.L. guns. The loading density expressed as 
cubic inches of chamber space per pound of the propellant 
(cordite M.D.) varies from about 60 to 75; and expressed 
as the ratio of the weight of charge to the weight of water 
filling the chamber, from 0.45 to 0.37, Q.F. guns as a 
rule being loaded at a higher density than B.L. guns. 
Owing to the movement of the projectile, the density of 
the gases at maximum pressure is much lower than the 
loading density, being from 0.20 to 0.22. 

Cordite M.D., being a mixture of compounds of incom- 
plete oxidation, has the chemical equilibrium of the 
products of its combustion determined by the pressure 
under which combustion takes place. These products 
have been determined by Noble, and are given in his 
classic “Researches on Explosives.” The general 
character of the variation of the products, COs, CO, H, 
CH, and‘N, with loading density, may be noted. 

An increase in density results, at first, in a slight 
increase, then in a decided decrease, in the volume of 
the permanent gases. When burning at the densities 
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a 
alin a gun, the volume of the permanent gases, per 
pit eight, diminishes as the density increases. With 
pg in in density the percentage volume of OO, 
- vn whilst that of CO and H diminishes. The N 
nO remain practically constant; and CH,, which 

a , appears at a density of about 0.1, increases in volume 
pone to thirty times at higher densities, particularly 
with celluloses of inferior nitrification. The most delicate 
test fails to reveal the presence of free oxygen; and 
cooling curves exhibit no abrupt changes of curvature, so 
that chemical re-combinations are apparently absent. 
Under very low pressures, such as occur in the period of 
inflammation, the nitrated celluloses appear to have a 
special mode of decomposition, similar to distillation, and 
characterised by an abundance of NO. Calculated tem- 
eratures, based on the ratio of the measured units of 
ae to the calculated specific heat of the products of 
combustion, or on Boyle’s Law, show a decided increase 
with density. : . 

Bearing in mind the uncertainty of high temperature 
estimates, based on the assumption that the specific heat 
of the products varies with temperature, according to 
laws found experimentally at very much lower tempera- 
tures, we appear to be justified in saying that the maxi- 
mum temperature reached in a modern gun is of the 
order of 3000 to 3500 deg. Cent. when using cordite 
Mark I, and about 10 per cent. less when using 
cordite M.D. That very high temperatures are reached, 
is evidenced by the fact that Noble fused or volatilised 
such substances as carbon, metallic platinum, tantalum, 
osmium, and titanium, although the exposure to the high 
temperature was only for a small fraction of a second. 
Tantalum wire coiled on a steel wire became alloyed with 
the fused steel, taking up 14 per cent. uniformly dis- 
tributed. Thick sheet platinum was also melted and 
recovered in the form of a bead. 

lt will have become apparent that the erosion of a gun 
tube is brought about under conditions not to be met 
with in any other operation. Neither in boiler flues, nor 
in internal combustion engines, nor in oxy-acetylene 
flames do we meet with pressures approaching 20 tons 

r square inch, contemporaneous with temperatures 
above 3000 deg. Cent., and a gas speed approaching 1000ft. 
per second. And when we remark the exceedingly short 
time interval during which a gun tube is eroded it will 
be evident that in some intimate way the phenomena is 
connected with certain critical values of temperature and 
velocity being exceeded. To determine these critical 
values we have to note the general phenomena connected 
with a white hot gas moving with a high velocity over 
a cool metallic boundary. And the problem is not so 
much that of continuous heat transfer, as in the case of 
a boiler flue, but of intermittent heat transfer, as in the 
case of the internal combustion engine. The gas in 
contact with the rifling and chamber of a gun is raised 
to above 3000 deg. Cent., and lowered to atmospheric 
temperature again, in a time interval of the order of 
0.02 second. 

Heat transfer.—The problem of heat flow from a hot 
fluid into a cool metal with which it is in contact is the 
classic problem of the engineer. It is the outstanding 
feature governing the efficiency of heat plants, and thus 
ultimately of practically every commercial operat:on. 
Heat transfer from and to a working substance is the 
basis of all thermodynamical operations; and the whole 
subject of practical heat economy consists in the difficult 
operation of rapidly transferring a large quantity of heat 
to a small mass of working substance in the cheapest 
way; and the far more difficult operation of getting that 
heat out again in the form of useful work. We endeavour 
to transfer as many units of heat as possible from the 
furnace gases to the boiler feed—our working substance 
—and we afterwards endeavour to cool the exhaust steam 
as quickly as possible in order to get a good vacuum, the 
working substance being returned to the boiler and used 
over and over again. In the case of the internal combus- 
tion engine—really a hot air engine—we do not heat our 
working substance by heat transfer across a inetallic 
boundary, but by the absorption of heat resulting from 
the explosion of a gaseous mixture with the air; and we 
do not cool the products and use our working substance 
over and over again, but reject it and take a fresh supply. 
But the heat transfer across a metallic boundary cannot 
be avoided, since there is always loss to the jacket, &c. 

It is to be expected, then, that in studying the gun 
problem, an enormous amount of information will be 
available in data derived primarily from consideration of 
the boiler flue and iotemel combustion engine. 

Before discussing heat transference attention is directed 
to two points which limit the scope of the inquiry into the 
causes of gun tube erosion. In the first place, closed- 
vessel experiments and the general fact that the breech 
end of a gun chamber is not eroded or worn, shows that 
chemical action has nothing to do with the operation. 
The internal surface of an explosion vessel remains clear 
and bright, and is not eroded or worn, although it is exposed 
to similar temperatures and pressures as the eroded bore 
of a gun and for a much longer time. The possibility of 
epee action seems to have been suggested by the fact 
that highly superheated steam dissolves certain silicates 
out of glass, the surface of which becomes pitted and 
eroded. But nothing in any way analogous has been 
observed with steel explosion vessels. 

In the second place scoring, as a distinctive feature of 
erosion, does not occur unless a certain velocity of the 
age has been exceeded, such velocity being determined 
~ ag temperature of the gases and the time of contact. 
a pos pointed out before, only that portion of the bore 

Chamber immediately to the rear of the base of the 
Projectile at about the position of maximum pressure is in 
general scored, and the scored area extends towards the 
and as Over-ramming increases, and not towards the 
chamber, which remains as unaffected as an explosion 


from the fact that immediately circumstances permit of a 
high velocity of scouring of the gases over the metallic 
boundary, such as, for instance, arise with a leaky plug or 
defective obturation, scoring takes place. 

Two important facts may thus be noted. Scoring 
owes its characteristic features to certain contemporary 
conditions of temperature and scouring velocity of the 
gaseous products; and the general turbulence of the gases 
evolved from the combustion of the propellant is not 
sufficient to supply the necessary gas speed. It is well 
known that the steady pressure corresponding to a speci- 
fied loading density in an explosion vessel is accompanied 
by a wave pressure, really sound waves in the gas, and 
that the magnitude of this wave pressure depends on 
the shape of the vessel, being low, when the vessel 
approximates to a spherical form, and high when it is in 
the form of a long cylinder. The wave pressure also 
depends on the method of ignition, 7.e., whether ignited by 
flash at the end, or by firing an explosive mixture of 
oxygen and hydrogen surrounding the charge, and also 
on the general distribution of the charge in the explosion 
vessel, and the regularity of inflammation. 

But although this wave pressure may at any point in 
the vessel exceed momentarily the steady pressure, yet it 
involves practically no speed of the gas across the 
metallic walls. What really passes along the vessel is a 
condition of alternating comparative condensation and 
rarefaction, not a mass movement of the gas itself. 

Modes of heat transfer—In general the transfer of 
heat energy from a fluid to a metallic boundary takes 
place in three ways—(1) conduction, (2) convection, (3) 
radiation. And in the discussion of the erosion of gun 
tubes it is necessary to determine quantitatively the 
manner in which the gaseous products part with heat to 
the skin of the inner tube, and the manner in which the 
skin of the inner tube parts with heat to the walls of the 
gun. 

Conduction.—Transfer of heat by conduction is said to 
take place when there is no relative motion of the bodies, 
or of portions of the bodies, involved in the transfer. 
Heat energy is passed on from one part of a body to the 
adjacent part, or from one body to another in contact 
with it, simply by molecular impacts. A temperature 
gradient having been established, heat flows from the 
mass at the high temperature to the mass at the lower 
until thermal equilibrium is attained, the quantity of 
heat transferred per unit area in unit time being directly 
proportional to the temperature gradient, that is, to the 
fall of temperature per unit length measured along the 
direction of flow. Simple conduction, as thus defined, 
can thus only take place in solid bodies, since both gases 
and liquids, in general, have circulating convective cur- 
rents set up simultaneously with the establishment of a 
temperature gradient. 

The most important aspect of heat transfer by conduc- 
tion is shown by the example of a bar of iron of uniform 
cross section, one end of which is kept at a high tem- 
perature. If thermo-couples, or thermometers, be at- 
tached to the bar every few inches throughout its length, 
it will be found that after a time a steady temperature 
state will be reached, the temperature gradually falling 
from the hot end of the bar to the free end. 

If, when the bar has reached its steady state, the tem- 
perature of the hot end be suddenly lowered, say, by 
removing or modifying the source of heat, it will be found 
that the thermo-couples do not instantly respond, but have 
an appreciable‘time lag for their indications. In other 
words, the temperature of the hot end of the bar may 
undergo a continuous series of cyclic changes without any 
evidence of these changes being indicated at a short 
distance down the bar. 

The mathematical investigation of the magnitude of 

this time lag, and of the amplitude of the temperature 
change at any point, may be carried out for certain simple 
cases, by the elegant analysis, originally due to Fourier. 
It is sufficient here to indicate the general nature of the 
results, found by experiment with internal combustion 
engines. Coker has shown that with explosion tempera- 
tures of the order of 2000 deg. Cent. in an internal com- 
bustion engine, the maximum temperature of the walls 
was only 240 deg. Cent., and that the cyclical variation 
was usually less than 10 deg. Cent. At a depth of jin. 
under these conditions, the temperature fluctuation was 
only ,4 part of that of the inner skin, so that at a depth 
of about }in. temperature fluctuations were practically 
damped out. Fourier analysis shows that increasing the 
time rate of change of the gases at the face of a metallic 
boundary, decreases the depth to which temperature 
fluctuations extend; and for a given total tempera- 
ture change, decreases the temperature fluctuations at 
any place below the face. It is thus evident that the 
depth of the walls of a gun, affected by the violent tem- 
perature change of the face of the inner tube, must be 
very small. If we imagine a slab of steel of very great 
extent, and apply a temperature fluctuation to one of its 
faces, similar to that experienced by an inner tube of a 
gun, Fourier analysis shows that at a depth of less than 
one-tenth of an inch the metal is unaffected. 
If we take the case of a Maxim or a pom-pom, firing 
at its most rapid rate, with cooling water at boiling 
point, then we see from the above that the fall of tem- 
erature from the rifling to the water-cooled side of the 
arrel is practically unaffected by the fluctuating tem- 
perature of the gases in the barrel. We can estimate 
the total quantity of heat passing through the barrel 
from the weight of water evaporated per minute, and 
since this heat must just balance the heat taken from the 
gases, we can infer the total fall of temperature between 
the inner and outer surfaces of the barrel. In fact, we 
may look upon the walls of a gun and of an internal 
combustion engine as being composed of a thin skin 
which absorbs heat, and acts as a reservoir, and passes 
through considerable temperature fiuctuations, and the 
main body of the walls, which simply transmits the heat 
so stored, without any. appreciable departure from a steady 
temperature state. 


DOCKYARD NOTES. 





FROM a recent publication by Messrs. Krupp it appears that 
the number of men employed by the firm at the end of 1908 was 
63,191, of whom no less than 6493—more than ten per cent.— 
were Officials. Of these, the steel works and proving grounds, 
considered separately from the mines, blast furnaces, and 
subsidiary companies, employed 33,917. In 1909 the total 
number employed had risen to 66,909, of whom 36,735 were 
employed at Essen. In thetwo years referred to, the Germania 
shipyard at Kiel is stated to have employed 3746 and 4322 
men respectively. The figures for last year are not yet to 
hand, but they exceed those of 1909. 





IN a paper read by Herr Frahm at the recent meeting of 
the Schiffbau Technische Gesellschaft at Berlin, on the 
subject of rolling tanks for preventing the oscillation of ships 
at sea, certain figures are given relating to a ‘‘ fast vessel of 
18,500 tons,’’ which is referred to in guarded terms, but 
suggests the cruiser Von der Tann. The quoted dimensions 
for this vessel are:—Length on loadwater line 562ft. 6in., 
extreme beam 87ft. 3in., and mean draught 26ft. In the 
paper the centre of gravity under these conditions is stated to 
be 23in. above the 26ft. water line, the metacentric height in 
this condition being no less than 7ft. 4in. Such a figure is 
of no little interest to the builders of the excelient sea boats 
of the Indomitable class. 

THE decision of the United States Naval Authorities to fit 
the battleships of this year’s programme with reciprocating 
engines seems a trifle premature. Up to the present, of 
Dreadnought type ships they have comparative data only 
from the performances of the Delaware, with reciprocating 
engines, compared with the North Dakota, with Curtis 
turbines. Considering that both the Utah and Florida, 
being built respectively by the New York Shipbuilding Com- 
pany and the New York Navy Yard, and fitted with Parsons 
turbines, will be ready for trials very soon, it would have 
seemed less hasty to await their trial results before coming 
to any decision about new propelling machinery. If the 
30,000 I.H.P. of the Drake class be compared in weight with 
the 31,000 of the new battleships which contain vastly more 
auxisiary machinery, it will be found that the saving due to 
the adoption of turbines is over 300 tons, or about 12 per 
cent. of the total engine weights. The Delaware on trial 
was extremely economical, the North Dakota’s turbines were 
vastly less economical than, say, those of the Temeraire, and 
the trials of the Utah and Florida should therefore possess 
more than usual interest. 





THE tenders for the proposed Chilian battleships have been 
repeatedly postponed since the date originally fixed—October 
29th—for their presentation in London. Now it is under- 
stood that the vessels will not be built at all on the original 
design, and it is known that much more elaborate tenders 
have been requested. The original 24,000-ton ships were 
very similar to the British Neptune class, and since then 
entirely new estimates for larger vessels altogether have been 
asked for. The tenders for the torpedo-boat destroyers were 
delivered in January this year. These vessels are of 1500 
tons displacement, and the prospective builders are requested 
to furnish quotations for either three or six ships to be built 
in this country, or alternatively for the second three to be 
built here and re-erected in South America. The battleship 
tenders will be opened in London on April 5th. 





THE French battleships Voltaire and Condorcet, built 
respectively by the Forges et Chantiers de la Mediterranée, at 
La Seyne, and the Chantiers de 1’Atlantique, at St. Nazaire, 
have only recently completed their speed trials. On the 
preliminary basin trials of the former, a severe case of blade 
stripping rendered an extensive overhaul necessary. These 
vessels have already taken over four years to construct, and 
are still far from completion owing to the backward condition 
of their armaments. The trials, in fact, were carried out 
without the guns and mountings on board, and some months 
must elapse before the ships can be commissioned in pzoper 
service condition. Possibly, then, it will be realised even 
more completely than it is now that they are little, if any, 
better than the Agamemnon class. 





THE Russian battleship Emperor Paul, which has been 
under construction for some seven years at St. Petersburg, 
recently proceeded on trial, though still some way from 
completion. The severe climatic conditions, however, that 
now obtain in the Gulf of Finland will entirely prevent any 
serious shipbuilding being carried out at the mouth of the 
river Neva for the next three months, and it will he 
impossible for this vessel and her sister ship, the Andrei 
Pervozvannyi, to be serviceably commissioned before mid- 
summer. 





THE Argentine torpedo-boat destroyers being built in this 
country were considerably delayed on account of the recent 
strike, but work on them is now progressing rapidly. The 
first boat to be launched of this series was the Cordoba, at 
Elbing, which was put into the water early in October, and 
which is now nearly ready for trial. Cammell, Laird and 
Co.’s first boat was launched in February, and the second 
last week. 





THE recent amazing rumours circulated in the daily Press 
about oil-engined battleships of enormous horse-power seem 
to have their origin in a single-cylinder Diesel engine built in 
Belgium for Messrs. Scheider and Co., of Creusot, for purely 
experimental purposes. As Diesel engine cylinders work in 
parallel like any other oil or petrol motor, instead of in 
series, as does the compound steam engine, there is no diffi- 
culty in adding fresh units to the existing one, provided the 
crank shaft is made sufficiently strong to transmit the addi- 
tional torque. The single cylinder in question is designed to 
produce 1200 brake horse-power. 





THE construction of the 32,000-ton Brazilian battleship 
recently ordered in this country is stated to be temporarily 
suspended, as are also the preliminary requests for tenders 
for further torpedo craft, pending the settlement of important 
questions relating to naval policy at Rio de Janeiro conse- 
quent on the recent meeting. Instead of the 32,000-ton ship 
it is believed to be probable that, as originally arranged, a 
third Minas Geraes will be built, as well as an additional 








vessel, 
ae that the general heat conditions of the gaseous 
at of “: both in an explosion vessel and at the breech 


gun chamber, are favourable for scoring is seen 
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steam engines, the search for further economy has to be 
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&c., produced by the wearing of the rings, cylinder walls, &c. 
Both valve rods are without stuffing-boxes. The valve gear 


AFTER a certain degree of efficiency has been reached in galls for no particular description. 


The engine illustrated was designed especially for super- 


directed to the smaller details of design. Amongstthese must heated steam, but owing to the small clearance spaces it 


be included the reduction of clearance spaces to the irre- 
ducible minimum. To this particular feature, as our readers 
are well aware, Messrs. Bollinckx, of Brussels, have for years 
directed their attention, their methods generally being to 
place the valves of whatever type in the cylinder covers and 
as close as possible to the inner end walls. For a long time 
piston valves—patented as long ago as 1895—were used ; but 
Messrs. Bollinckx, still in the search for reduced clearance, 
have now discarded them in favour of a new design of drop 
valves. The objection to the piston valve is that owing to the 
reduction of port area by the port bars its diameter has to be 
larger than if a free passage were possible, and hence the 
clearance spaces all round it are increased. The engine 
illustrated herewith shows the latest design, whilst the 
cross section through one cylinder end shows the new 
valves more clearly, and a detail gives the exhaust 
valve to a larger scale. The admission valve, it will be 


seen, is double seated, but a flat seat is now used instead of | 


a conical seat. The former has this advantage over the 
latter, that if the valve seat ring should be pressed out of 
circularity by heat distortion of the valve chest casting the 
tightness of the valve will not be affected, since the valve 
surface will still remain flat. The valve itself is not attached 


rigidly to its rod, but is guided by the plug A cast with the | 


seat. Steam entirely surrounds the valve, as will be seen 
better in the longitudinal section, and passes both upwards 
and downwards through the valve when the latter is raised. 
The exhaust valve is somewhat different, having but a 
single seat. 


The valve body is of piston form, and is, as | 


shown, provided with rings, making it work tight in a short | 


cylinder, so that there is very little downward pressure due 
to the steam. There is a free passage through the valve 
piston body. 
dirt lodges on it only one valve is kept open instead of two. 
Tn the admission valve there is not the same necessity for 
care in this respect, for the admission steam is, generally 
speaking, clean, whereas the exhaust steam carried minute 
particles of charred lubricant, and little particles of iron, 


The advantage of a single seat is that if any | 





CROSS SECTION 


gives, we understand, remarkably good results with saturated 
steam. The cylinders, it will be seen, are of the Farcot or 





| surrounded by boilersteam. The design lends itself very well 
to the employment of Lentz packing for the piston-rods, which 
is therefore used. This packing, which has proved remark- 
ably successful. is illustrated above. The cast iron rings 
B are an easy sliding fit on the rod, and move freely in the 
guide rings C. Any steam that passes the first ring wastes 
its pressure in the space following, and so on with all the 
succeeding rings, so that by the time the last is reached 
there is practically no pressure. Moreover, during the expan- 
sion of the steam in the cylinder much of the steam retained 
in the packing finds its way back, so that little is wasted. 
The bed-plate of the engine is made entirely self-contained 
and very strong and stiff, so that the engine will work quite 
well.without bolting the cylinders to the foundation. The 
connecting-rod is made six times the length of the crank 
instead of five times, in order to reduce the obliquity and 
pressure on the slipper. The main bearings are self-adjusting 
foralignment. 





LARGE TWO-CYCLE GAS ENGINES. 


THE adjourned discussion on Mr. A. Chorlton’s paper ol 

‘* Large Two-cycle Gas Engines,’ which was read a few 
weeks ago to the members of the Manchester Association of 
Engineers, was concluded last Saturday evening. The hope 
which we expressed in the leading article published in THE 
ENGINEER of March 3rd that the adjourned discussion would 
produce a well-reasoned and critical debate on the gas-steam 
engine was not gratified. There was too much of the process 
known as ‘‘ axe-grinding,’’ and the subject of the paper was 
not strictly adhered to, Some of the speakers’ remarks were 

| of inordinate length, and were chiefly directed against the 
Kérting type of two-cycle engine and the author's paper 
generally. Dr. Nicolson was the only speaker who dealt 

| with the important subject of the utilisation of the waste 
| heat from gas engines, and it is almost needless to state that 
| he condemned the present designs of boilers for utilising the 
heat of the exhaust gases, and showed how a much higher 
| efficiency could be obtained with a boiler constructed in accord 





three-part type, and the jackets and valve chests are in com- | ance with his pet theory of counter-current and very small and 
munication with each other; thus the whole cylinder is | long gas tubes. Dr. Nicolson also criticised theauthor’s figures 
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erning the amount of steam which could be produced by 


Seabore means. It will be remembered that the author stated 
, at it had been found possible to generate 3lb. of steam per 
aie horse-power, @ figure which Mr. Chorlton considered 


10 considerably improved upon by modifying the 


ight | f epee Pe 
a of large gas engines so as to lower their initial cost 
al reduce their present compression and maximum pres- 


nerease in the consumption of gas. By such 
an arrangement more heat units would be rejected to exhaust, 
oe with a special arrangement of boiler, economiser and 
superheaters it was reasonably maintained that 50 per cent. 
waste heat might be recovered and 4]b. of water evaporated 

t horse-power. Dr. Nicolson quoted the figures given in 
the ‘* Proceedings ”’ of the Institution of Civil Engineers, 
vol. 163, in which it was shown that the maximum amount 
of steam so producible did not exceed 2.95 1b.—only slightly 
Jess than the author’s figure—but said that with the engine 
running at half load the amount of steam raised w« nuld not 
exceed 11b. He also claimed that with his type of boiler the 
passage of the gases through the tubes at high speeds would 
be an efiective preventive of the corrosion of the tubes. | 

On the subject of increased gas consumption, Mr. Woolas- 
ton advanced the argument that to strive after high fuel 
economies in the large gas engine was a mistake if an 
ammonium sulphate recovery plant was added. In other 
words, he argues that with ammonium sulphate at the present 
rice—which, it is thought, will rise further—it will prove 


sures with an 1 


_ een lene on to convert cheap slack coal into gas, with the 
primary object of producing the above commodity, power 
production being quite a secondary consideration. He 


quoted cases to show that the value of the ammonium 
sulphate so produced greatly exceeded the original cost of 
the fuel. 

The criticisms of the paper put forward by Mr. S. L. 
Pearce, the engineer to the Manchester Corporation, were of 
especial interest on account of his extensive experience in the 
generation of electrical energy. So far Mr. Pearce has not 
introduced into the power stations under his charge gas 
ongines of any type, but he is alive to the possible advantages 
of a combination of gas and steam engines, in which the gas 
engines up to units of about 6000 kilowatts, divided between 
four cylinders, might be called upon to take the normal load, 
while the steam generating sets would come in on “the 
peaks.’’ He did not agree with the author’s figures regard- 
ing the comparative costs of the two types of plant. He had 
found that the price of gas engine and producer sets was 
about £3 per kilowatt higher than that of the steam turbine 
sets, but considered that the saving of fuel would at least 
compensate for the extra cost. 

Another speaker—Mr. Cunningham—defended the two- 
cycle engine against the attacks made during the evening by 
speakers interested in the four-cycle engine, and said that 
excessively large cylinders were unnecessary with gas engines 
of the two-cycle type. He gave as instances engines of the 
Uechelhausen pattern, made by Beardmore’s, in which 2300 
brake horse-power was being generated in a 40in. cylinder. 
He also mentioned that the trouble with broken piston rings, 
which was so freely brought against the two-cycle type of 
engine by its competitors, was altogether exaggerated, and 
mentioned the case of an engine, with 264m. cylinders, 
which had been running at a speed of 125 revolutions per 
minute, day in and day out, for five years without a single 
breakage. With regard to another alleged source of trouble 
with the two-cycle engine, namely, the choking up of the gas 
pump valves, Mr. Cunningham assured the meeting that this 
trouble did not exist as long as the engines were kept running. 

Messrs. Pilling and Foster, in the course of lengthy 
remarks, compared large four-cycle and two-cycle engines, 
with a view to showing the superiority of the former. 
The chief points brought up against the two-cycle engine were 
the troubles from broken piston-rings, excessive heat stresses, 
the clogging of gas pump valves, and the alleged difficulties 
of cleaning and starting and the high friction load. Mr. 
Cooke spoke of the difficulties attending the employment of 
large gas engines for driving cotton mills, the chief of which, 
he said, were absolute reliability and freedom from involun- 
tary stoppages. 

Mr. Chorlton afterwards replied to the discussion. His 
defence of the large two-cycle gas engine and retorts to his 
critics were highly effective. 


A NEW LOCK NUT. 


THE accompanying drawing shows a simple lock nut 
patented by Mr. Peter Heaton, Manchester. The nut is 
formed in the usual way, but prior to being tapped to 
produce the screw thread a slot b is cut near to its flat 
bottom side, the slot extending from one side to about half- 
way across the width of the nut. After forming the slot, the 























bottom portion is bent down at c, giving it a certain amount 
of spring. The nut is then tapped. The result is a nut 
which can be readily screwed on to the bolt d until it meets 
the abutment e, when the spring in the bottom portion 
comes into action causing the thread in the nut to lock 
against the thread on the bolt. The amount of compression 
put upon the bottom portion is not sufficient to destroy the 
Spring, and there is no tendency to strip the thread, while 
ae up of the slot is scarcely possible. The nut has, we 
re rin been very severely tested on electric tramcars 
“vo power hammers, and has proved satisfactory. The 
agent for the nuts is Mr. F. A. Brown, 45, Victoria-buildings, 


A NEW HYDRAULIC VALVE. 





THE ordinary design of hydraulic sluice valve of large 
dimensions for high pressures is frequently subject to,accident 
and breakdown. In addition, whirls and eddies are set up 
in the water when passing over the valve seats of such an 
appliance. The hydraulic valve herewith illustrated has 
been designed by its inventor, Mr. Jens Orten-Béving, of 94, 
Union-court, E.C., with a view to overcoming these diffi- 
culties. 

It will be seen from Fig. 1 that the outer casing of the valve is 
cast in two parts, and is flanged and bolted together near the 
middle. The upper part carries in its interioran upwardly point- 
ing cone-shaped hollow-body joined to thesurrounding casing by 
webs. In the interior of the lower part a somewhat similar 
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Fig. 1—-SECTION OF THE VALVE 


body?truncated at its foot is also supported from the walls by 
webs. In the interior of the fusiform body thus formed and 
projecting through the truncated end a sliding hollow 
plunger I works. This plunger is tapered at its lower 
end, and is adapted to close the valve by bearing down on 
the tapering neck of the lower casing. Water entering the 
valve at A flows round the double cone in the interior, and 
leaves by the orifice at F. In this way its passage through 
the valve is secured practically without eddies, whirls,'or-loss 
of head from any other cause, 

The movement of the plunger I is effected hydraulically. 
It will be seen that it is stepped in diameter, so that an 
annular chamber J is formed beneath the larger diameter 
portion. By putting this chamber tosexhaust and admitting 

















Fig. 2 A COMPLETE VALVE: 


water under pressure above the plunger the valve will ‘be 
closed, while by admitting the water to the annular chamber 
J and putting the upper chamber to exhaust the valve is 
opened. To hold the valve open at any point, the plunger is 
connectec up by a mechanical overtaking gear with the small 
controlling valve shown on the right. The cylinder of this 
small valve is open to exhaust at either end, and to pressure at 
its middle. A double piston slides within it. It will be seen 
that when the plunger I is at the top of its stroke the double 
piston element is at the foot of the controlling valve cylinder, 
so that the space J is open to exhaust. As pressure is applied 
above the plunger, the water in the space J is forced out 
until the double piston element cuts off its exit. The space 
J, however, still contains water, so that no further downward 
movement of the valve is possible. Exactly at what point 
the plunger will stop depends upon the position of the 
fulcrum which is controlled by the screw handle Q. 

In Fig. 2 we show a 2ft. 6in. diameter valve under test. 
We are informed that these valves work very satisfactorily, 
and that two valves of 4ft. diameter have been ordered by the 
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station large 9ft. sluice valves of the ordinary type have been 
previously used, but Messrs. Boving inform us that it is 
intended to replace these with their new piston valve for all 
the big generating sets. A minor, but important, claim 
made by the makers for this design of valve is the smail space 
which it occupies. As compared with the bulk of a hand or 
motor-operated sluice valve, the new valve shows a very great 
saving in space. 





A LARGE FAN BRAKE DYNAMOMETER. 





THE fan dynamometer illustrated herewith is intended for 
testing internal combustion and other engines. It will be 
seen that it consists simply of two square flat blades mounted 
adjustably on a cross arm carried by a horizontal shaft. 

The power is spent in revolving the blades in the air, and 
by previously calibrating the brake, the power thus being 
spent can be determined. With the blades in a given position 
on the cross arm it is found that the power required to drive 
the fan is proportional to the cube of the speed, so that the 
horse-power can be obtained from the formula H.P. = an’, 
where a is a constant for any given position of the blades. 
In the case of the fan illustrated, which has been supplied to 
the Parsons Motor Company, Limited, Town Quay, South- 
ampton, for testing engines of 180 horse-power, the plates ~ 
have been calibrated—that is to say, the value of the constant 





a determined—for twenty-sevenmdifferent radial positions on 
the cross arm. z 

With the plates in the first position, that is nearest the axis 
of rotation, this fan requires about 65 horse-power to drive it 
at 450 revolutions per minute. With the plates at the 
extreme radius and running at the same speed the fan 
absorbs about 200 horse-power. The particular brake 
illustrated has been designed to withstand the stresses due to 
a speed of 450 revolutions per minute asa maximum. But 
as showing the enormous resistance of the air it is interesting 
to note that were it possible to run the dynamometer at 
1000 revolutions per minute the horse-power absorbed would 
be, we are informed, 2140. This refers to the plates at a 
radius of 4ft., and with a width of about 2ft. 6in. 

This brake has been manufactured and calibrated by 
Messrs. W. G. Walker and Co., engineers, Westminster, and 
is in accordance with the patent of Mr. W. G. Walker, 
A.M. Inst.C.E. 








INSTITUTE OF MARINE ENGINEERS.—At the Institute of Marine 
Engineers on Monday, March 20th, a paper was read on ‘‘ Modern 
Developments in British and Continental Oil Engine Practice,” by 
Mr. E. Shackleton (assoc. member). Mr. John Lang, R.N.R. 
(member of Council), presided. In the course of his paper, the 
author stated the principal advantages of the oil engine for marine 
work over the steam engine, as follows :—Reduction in the space 
occupied ; elimination of ‘‘ stand-by” losses ; fifty per cent. reduc- 
tion in the cooling water as compared with that required for 
condensing purposes ; minimum of labour and time in replenishing 
fuel; the practical elimination of firemen and trimmers, and less 
weight of machinery. On the other hand, there were the 
disadvantages that the engines were dependent upon compressed 
air to effect reversing (except Bolinders) and starting; they 
required an extra good bed-plate or sole-plate on shipboard ; 
they were fairly high revolution engines; the failure of the 
compressed air supply would entail inability to start or reverse, 
there was the disadvantage of a clutch in engines directly reversible 
and the engines generally were not so easy to handle at low speeds 
as steam engines. These objections, however, were now in a fair 
way to being overcome. Were anthracite or coke available in all 
parts of the world at reasonable prices, he considered some 
stubborn resistance would be offered by the cheaper gas power. 
It was astonishing that in England none of the large gas engine 
builders had made any definite attempt, or were in a position to 
offer marine engines, oil or gas, of such powers as were required 
for an ordinary tramp vessel. In the Diesel engines, which were 
constructed on the Otto and two-cycle systems, and in sizes of 
100 to 2000 horse-power, the fuel used was heavy residuum 
The Blackstone engine had undoubtedly many valuable features, 
although at the moment the engines were not being constructed 
larger than 300 brake horse-power. The motor was of the true 
residuum burning type, and as such was in the forefront of British 
oil engines for marine work. In the Bolinders engine the vaporiser 
was, in his opinion, more particularly suited for the vaporisation 
of semi-refined oils. The chief advantage sed by this engine 
was that of direct reversibility. The Griffin engine had a distine- 
tive feature in the vaporising system, by which the best portion of 
the fuel was utilised, whilst the tarry products were rejected, 
falling to the bottom of the vaporiser. The author then described 
the features of the Diesel engines constructed by the Maschinen- 
fabrik Augsberg-Nuremberg Company, Messrs. Mirrlees, Bickerton 
and Day, and Messrs. Sulzer Brothers. It was agreed to adjouru 





Ontario Power Company, Niagara Falls. At this company’s 








the discussion un the paper till the autumn session, 
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INSTITUTION OF MECHANICAL ENGINEERS— 
EXTENSION OF BUILDINGS. 


AFTER considerable delay, due to the existence of certain 
leases on adjacent property, the difficulties in the way of 
extending the Institution House at Storey’s-gate have been 
cleared away. Out of several designs submitted by various 
architects, one has now been definitely decided upon as best 
fulfilling the peculiar requirements of the case, and on 
page 302 we are, this week, enabled to give our readers an 
engraving representing the building when the successful 
architect’s ideas have been carried out. 

We have said that the requirements of the case are 
peculiar ; a reference to the other engraving on page 302 will 
make this clear. At the present moment the Institution 
house is flanked on its left by the distinctly Renaissance type 
of building occupied by His Majesty's Office of Works. On 
its right, and separated only by Princes-street, the site for 
the new buildings of the Institution of Civil Engineers is 
being cleared. Nearly opposite, on the other side of Great 
George-street, work is progressing with the erection of new 
Government Offices. Now these Government Offices are to 
be classical in the style of their architecture. The Civil 
Engineers’ building, although technically describable as a 
modern rendering of the later Renaissance style, is, with its 
colonnade of raised pillars and heavy stonework, a close 
approach to the classical, and presents no violent jar with the 
style of the Government Oftices on the opposite side of the 
street. On the other hand, the present building of the 
Mechanical Engineers matches well with the Office of Works, 
and presents on the whole the features characteristic of the 
French or Italian Renaissance architecture. The problem, 
therefore, before the architect was to design an extension to 
a Renaissance building which would at the same time be in 
harmony with a Classical and which would serve as a con- 
venient stepping stone between the two styles. 

That this has been done fairly successfully may be judged 
from the smaller of the engravings on page 302. It will be 
seen that the whole front of Princes-street, including the cele- 
brated Storey’s-gate Tavern, is to be occupied by the flank of 
the Institution house, and that this flank will be formed with 
a raised colonnade of pillars, which, with the heavy stone 
work adopted, will present a good agreement with the style 
of the Civil Engineers’ new building. The present tower on 
the Mechanical Engineers’ building is to be entirely abolished 
and a new one of a different style of architecture erected 
immediately over the site of the tavern. In this way the 
frontage to Great George-street will be modified so as to tone 
down the contrast in the styles. 

The new tower at the corner of Princes-street and Bird- 
cage Walk will contain a grand staircase and lift giving 
access to all the floors. This sets free the space occupied by 
the present tower and staircase, and on each floor this space 
will become available for the extension of existing rooms or 
the provision of fresh accommodation. Thus in the base- 
ment the additional space will be utilised for the extension of 
the ‘‘ social room ’’ and on the ground floor for the extension 
of the present entrance hall. The space set free on the 
mezzanine floor will not be added to the present reading-room, 
but will be formed into a lounge. A similar lounge will be 
provided on the first floor adjacent to the library. This 
lounge will occupy the space up to the third floor, the 
present low-pitched second floor being left as it is, a gallery 
to the library. The third floor will be extended over the 
present tower, and will form an addition to the existing 
drawing and other Institution offices. The fourth floor with 
its extension is letable. 

Facing Princes-street the additional accommodation in the 
basement will be occupied by an enlarged lavatory and cloak- 
room. On the ground ficor the extension will give room for 
a suite of four secretarial offices, the present somewhat crude 
reception office behind a curtain on the right of the entrance 
door being removed toa more suitable position near the grand 
staircase. A good committee room and other institution 
offices will occupy the mezzanine floor extension, while the 
additional space provided on the first and second floors facing 
Princes-street will be thrown together to form a handsome 
council room with other and smaller rooms. The third and 
fourth floor extensions will be formed into offices, which will 
be let. These offices will be accessible from Old Queen-street 
by a separate entrance and elevator. 

Attention has had to be devoted to the ease of access from the 
street to the lecture platform. At present heavy exhibits are 
brought on to the platform through the folding doors at the 
back of the hall, which doors are readily reached from 
Princes-court. In the new extensions provision will be made 
for introducing heavy objects from the street through one of 
the large windows in the ground floor directly in line with 
the folding doors in the lecture hall. 

The architect for the new extensions is Mr. James Miller, 
F.R.1.B.A., who is also responsible for the design of the new 
Civil Engineer’s building. 
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OIL ENGINES FOR SUBMARINES. 


IN our issue of June 17th, 1910, we described the Norwegian 
submarine Kobben, built in the Germania shipyard at Kiel, 
and we are now in a position to give a short account of the 
type of petroleum motors used in that vessel. 


ee 


| diagrams Fig. 4, which show the different important Position, 
of the crank shaft and of the piston during one revolution ; 
| Position I.—A vacuum is created in the crank chamber b 
the rising piston, whilst the fresh mixture is compresseq “f 
| the cylinder. 
' Position II,—The vacuum in the crank chamber has 
reached the maximum, and 
the mixture of vaporised petro. 
leum and air is drawn in 











through d. 

Position I1T.—In this posi- 
tion a small pocket ¢ fashioned 
in the piston connects the port 
with the atmosphere, so that 
fresh air is sucked into the 
passage f by the vacuum stil] 
existing in the crank chamber, 
As the piston continues to 
rise more explosive mixture 
is sucked in through d, and 
more fresh air through c. At 
the same time the mixture in 
the upper part of the cylinder 
is compressed and is finally 
ignited on the dead centre, 

Position IV.—On the descent 
of the piston the fresh air 
suction port c is first closed 
and then the mixture intake 
port d. The further movement 
of the piston compresses the 
fresh mixture in the crank 
chamber. 

Position V.— The piston 
begins to uncover the exhaust 

rt. 

Position VI.—The exhaust 
port is open, and port b is 
uncovered, so that the fresh 
air sucked into the passage f 
through c¢, e, } first flows into 
the cylinder, and, as mentioned 
above, separates the fresh mix- 
ture which follows it from the 
hot exhaust gases. The piston 
then continues its descent, 
driving the fresh mixture into 
the cylinder. 

The cycle is then repeated. 
When a single cylinder motor 
built to this design, with 94in. 
bore and 94in. stroke—that is 
to say, in the size in which 
later on thesix-cylinder engines 
were to be made—was tried, it 
was soon found that the petro- 








Fig. 1—TWO-CYLINDER INSTRUCTIONAL 


These motors were built by Kérting Brothers, who 
have made a number for submarines of the Norwegian, 
Russian, German and Austrian navies. The motors are of 
the single-acting, two-cycle type, as may be seen from the 
cross sectional drawings. They are absolutely valveless, so 
that all troubles from stuck or leaky valves are avoided, 
Besides the main parts of the engines, such as the crank 
shaft, the connecting-rod and piston, 
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leum vapour mixed with the 
lubricating oil existing in the 
crank chamber, and as a conse- 
quence the cylinder, and espe- 
cially the ignition apparatus, became covered with carbon and 
lubricating oil which caused irregular ignition, and it was 
therefore seen to be necessary to add a special scavenging 
pump, and a new design, as shown in Fig. 2, was got out. 
As will be seen, the cylinder was provided with a lower cover 
fashioned into a long cylindrical guide for the crosshead. This 
guide had the advantage of relieving the piston from side pres- 
sure and thus prolonging the life of the piston, The motor thus 
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Fig. 2—THE KORTING TWO-CYCLE ENGINE 


parts are the reversing shaft, the ignition apparatus, and the 
governor. The feature which distinguishes the Kérting from 
the ordinary two-cycle motor is that whilst in the latter the 
exhaust gases are expelled by the fresh mixture, in the 
former the exhaust gases and the fresh mixture are, in order 
to avoid the danger of pre-ignition, separated from each other 
by @ layer of pure air. The cycle is illustrated by the 


became similar to a vertical steam engine, having piston, 
piston-rod, crosshead, guide, and connecting-rod. In the 
drawing mfy also be seen the carburetter, which is made like 
the usual automobile spray carburetter, and also a throttle 
valve placed in the fresh air passage. This valve, controlled 
by the governor, operates in such a manner that by reducing 
the area of the passage the whole of the mixture compressed 
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ston cannot flow into the cylinder, but a portion | oil through the whole length of the hollow shaft, which was 


ending to the position of the valve is kept back. The | provided with small openings at the journals. The cylinders 
2 rtion retained expands in the receiver and suction chamber, | were cast together in pairs. At the front of each pair a 
so that, in consequence of the smaller vacuum, only a ' chamber was constructed through which the exhaust gases of 





Fig. 3—FOUR-CYLINDER ENGINE 


both cylinders passed, and in which the mixture of oil and 
upward stroke, air, which was provided for each cylinder by a special spray 

The first six motors constructed by Kirting Brothers were | carburetter, was heated. The fuel was conducted from the 
intended:for the three Russian submarines: Karp, Karas, and | principal tank of the vessel to a small working receiver by 


smaller quantity of fresh mixture is sucked in on the next 
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Fig. 4-CYCLE OF THE KORTING TWO-CYCLE ENGINE 


Kamballa. The motors had six cylinders, 93in. diameter | means of a pump direct coupled to the motor. Out of this 
and 9gin. stroke, and gave at 500 revolutions per minute small tank it flowed to the float chamber. By means of a 
about 200 horse-power. The six-throw crank shaft was by-pass valve on the pump the oil in the small tank could 
carried on water cooled bearings attached to the bed-plate. be kept at a constant level. The cooling of the motor was 








Fig. 5-EIGHT-CYLINDER ENGINE 


The crank chamber was closed by sheet metal doors. Lubrica- | effected by sea water, for which purpose a centrifugal 
tion of the motor was effected by pumps, which conducted the | pump, chain driven by the motor, was provided, but a 
oil to the pistons and guides, whilst the chief bearings were | special centrifugal pump driven by an electric motor could 
lubricated with the help of a small lubricating pump driving | also be utilised. 





Beneath the carburetter was placed the air pipe for the 
mixture, whilst on the back of the engine a further air pipe 
was fixed to supply the air necessary to form the insulat- 
ing layer of pure air. The valve shaft lay above the 
carburetter, and actuated the ignition gear. The governor 
was placed at the end of the engine opposite to the fly-wheel, 
and permitted the number’of revolutions of the engine to be 
varied between 350 and 500 revolutions per minute. At the 
same time, an arrangement was fitted to cause the reversing 
shaft to revolve in correspondence with the number of revo- 
lutions so as to adjust the point of ignition. 

To start oil engines of this kind it is necessary, in order to 
prevent condensation of the vapour, that the carburetter gas 
chamber and cylinder should have a certain temperature. 
In general, oil engines are allowed to run for a short time 
with petrol or some other light oil until they are sufficiently 
heated, but as, in the case of these motors, the use of any 
light oil was interdicted another means of warming up had 
to be found. The system adopted, which is made to the 
patents of Kérting Brothers, and of the Germania Shipyard, 
is as follows :— 

A chamber containing electrical resistances is placed in the 
air-admission pipe, and the engine, being driven by the 
dynamo working as an electric motor, draws in air, highly 
heated by the resistances, through the carburetter and 
scavenging pump into the cylinder, and expels it through 
the exhaust. After the engine has been run in this way for 
a few minutes it is sufficiently warmed to prevent condensa- 
tion, and the oil supply is opened. This arrangement has 
proved very satisfactory, and Kérting Brothers have already 
applied it to more than eighty submarines. 

As further orders for such submarines were received, the 
construction was somewhat altered; in the first place, the 
crank shaft was placed in the lower part of the casing ; and 
secondly, the construction of the carburetter was modified. 
One carburetter was employed for each two-cylinder, four- 
cylinder, and six-cylinder motor, whilst for eight-cylinder 
motors each four cylinders had one carburetter in common. 
Further, in order to get better ignition, the sparking 
plug—as may be seen from Fig. 2—was placed in the 
cylinder cover. The number of the revolutions of the motors 
was increased from 500 to 550, and the dimensions gradually 
increased to 10%in. diameter and 102in. stroke, so that the 
output was raised from 33.3 effective horse-power per cylinder 
to 45 horse-power per cylinder. 

Fig. 1 shows a 60 horse-power two-cylinder motor which 
was constructed for the Russian Government to serve for 
instruction purposes. Fig. 3 shows a four-cylinder motor 
seen from the carburetter side, and Fig. 5 shows an eight- 
cylinder motor from the back. In this picture are also to be 
seen the two valves which shut off the exhaust pipe from the 
silencer in order to prevent the entrance of sea-water into the 
motor when the boat is submerged. Fig. 6, page 300, shows 
two eight-cylinder motors coupled behind one another and 
working a single screw. These motors were made for the 
Chantiers Navals Ateliers et Fonderies de Nicolaieff, Nicolaieff 
(South Russia). 

The extent of the submarine manufacture may be judged 
from Fig. 7, which shows the new testing stand for sub- 
marines. Altogether the firm of Kérting Brothers have so 
far delivered 82 motors, with a collective output of 22,000 
horse-power. 








NEW P. AND O. LINER MEDINA. 





THERE was launched on March 14th from the yard of 
Messrs. Caird and Co., Greenock, the twin-screw mail and 
passenger steamer Medina, built for the Peninsular and 
Oriental Steam Navigation Company, and practically a sister 
ship to the Maloja, of the same dimensions and tonnage, 
launched by Harland and Wolff on December 17th last, and 
now nearing completion at Belfast. These two vessels are 
the largest, by about 2000 tons, yet built for the P. and O. 
Line, and are the thirty-fifth and thirty-sixth of the fleet to 
be propelled by twin screws. The Medina’s dimensions 
are :—Length, 570ft.; breadth, 63ft.; and depth to hurricane 
deck, 48ft. She will be of 13,000 tons gross, and will be 
supplied by the builders with quadruple-expansion balanced 
engines of about 15,000 indicated horse-power, and with 
boilers to work under forced draught. She will have two 
pole masts, schooner rigged, and two funnels. She has seven 
steel decks, and ten water-tight bulkheads carried up to the 
spar deck, sub-dividing her hull into separate compartments. 
A double bottom on the cellular principle for carrying water 
ballast is fitted all fore and aft, the depth and strength being 
increased throughout the machinery space. 

The Medina will have accommodation for about 450 first- 
class and 220 second-class passengers, and the various public 
rooms and state rooms will be furnished and decorated in a 
style in keeping with the traditions of thisfamous line. The 
first-class dining saloon, music room, and other apartments 
are very spacious. Special attention is being given to light 
and ventilation, both naturaland mechanical. Electric light 
will be fitted throughout and electric ventilating fans pro- 
vided in all the passenger cabins. A large laundry, having a 
complete outfit of the most modern appliances, electrically 
driven, is a feature, and the kitchen and cuisine equipment 
will be elaborate and up to date. 

The arrangements provided for working ship and cargo are 
of the most approved character. Powerful steam steering 
gear is fitted over the rudder-head having telemotor connec- 
tion with the navigating bridge. For working the anchors a 
strong steam windlass with capstans is fitted forward. 
Near the cargo hatches are hydraulic cranes for noiseless 
working of the cargo—six of 3-ton capacity, two of 1-ton 
capacity, and two luffing cranes, each of 15 cwt. capacity. 
In addition to the cranes there are four small hydraulic cap- 
stans, each driven by a three-cylinder hydraulic engine, for 
working the boat falls. These cranes, &c., are being supplied 
along with the necessary hydraulic pumping engines in the 
engine-room by Brown Brothers and Co., Rosebank Iron- 
works, Edinburgh. The engines are of the three-cylinder 
three-crank type. The vessel has large insulated cargo holds 
and extensive refrigerating plant for frozen meat and fruit 
cargoes, one machine specially being reserved for ship’s pro- 
visions. The lower ’tween decks are fitted up for the carriage 
of mails, and wireless telegraphy is also provided for. The 
deck equipment includes 23 life-boats, and a high-power 
steam launch. 
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TWO-CYCLE OIL ENGINES FOR SUBMARINES 


( For description see page 298 ) 
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Fig. 6—TWO ‘FIGHT-CYLINDER ENGINES ON A SINGLE ISHAFT 
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Fiz 7—KOERTING BROTHERS’ TESTING BENCHES FOR MARINE ENGINES 
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RAILWAY MATTERS. 


We hear that the survey of the main line of the Canadian 
Northern Ontario Railway, extending from Ottawa to Port Arthur, 
has been completed. It is believed the work of construction 
will be commenced this year, and that the road will open for 
traffic at the end of three years. 
the highest railway station in the world, on the 
ay of Peru, is 15,665ft. above the sea. On the left 
the main line descends sharply to Callao, and on the right the 
Morococha branch winds over the range, which it crosses at the 
elevation of 15,865ft., the highest point reached by any railway in 


the world. 

[vy is stated that the Compania de los Ferrocarriles del 
Sur de Espaiia has established a central station at Santa Fé de 
Mondiijar for working its —— from Gérgal toSanta Fé. A 
1500-kilowatt generating set and two boilers have been put down, 
and three-phase current at 5000 volts will be used. ‘The rolling 
stock comprises five electric motor cars, and it is anticipated that, 
they will be able to maintain a speed of 19 miles per hour with 
trains of 250 tons. 

A nore in the Railway Gazette calls attention to 
twelve cars that have been put in service on the Zurich tramways, 
in which all the metallic portions of the body are made of 
aluminium. In addition to its lightness, the metal has a further 
advantage, in that when it is cleaned with a sand blast, simple 
painting suffices to protect it. _Varnishing, which is needed on 
steel plates, is thus dispensed with, and the loss of time and the 
large expense in applying it are saved. 

Tux Stepney Borough Council proposes to urge the 
juard of ‘rade to bring about the restoration of a through service 
of trains between stations on the East London line and stations on 
the Metropolitan and District. The East London line is leased in 
perpetuity to the Great Eastern, South-Eastern and Chatham, 
London and Brighton, and Metropolitan and District companies. 
When the Metropolitan and District lines were electrified the 
through service ceased. Lord Claud Hamilton and Lord Avebury, 
two of the directors, have agreed that the line ought to be electri- 
fied by the lessee companies, 


A 2000 HORSE-POWER electric locomotive constructed for 
one of the Swiss railways was recently described in the Hlectricvan. 
The motors are of the 12-pole compensated series type with 
compensating fields. Each motor with its gearing weighs 9.6 tons. 
Transformers are used for converting the high-pressure to 420 
volts, each motor taking 2100 ampéres, and running at 510 
revolutions per minute. The gearing is in the ratio of 1 to 3.25, 
The locomotive is capable of speeds up to 43 miles an hour, and 
carries a motor generator and battery for the train-lighting 
circuits, together with an air compressor for the brakes. 


Tue Metropolitan Railway announces that the com- 
pletion of the installation of automatic signalling between Baker- 
street and Neasden has placed it in a position to increase 
materially the service of electric trains on that section of the line. 
Additional trains are now run which will ensure a practically con- 
tinuous service throughout the day between West Hampstead and 
intermediate stations and Baker-street and render timetables 
unnecessary. In the busy hours, morning and evening, there are 
trains every three minutes, New motor coaches of a novel design 
have been built for the purpose of this increased service. 


From a note in the Railway News it appears that in 
relation to the defence of Australia, Lord Kitchener has written 
down the sundered systems of railway in Queensland as a positive 
danger, but when they are linked together, as is now contemplated 
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NOTES AND MEMORANDA. 


Ir is probably not generally appreciated, states a con- 
temporary, that the greatest invention of Isaac Babbitt was not the 
anti-friction metal that bears his name, but the accompanying 
process of using such a metal for the bearings of machines or 
‘* babbitting.” is process has had the widest influence on the 
development of high-speed machinery. Isaac Babbitt was an 
American, born in Taunton, Mass., July 26th, 1799, died May 26th, 
1862. As a boy he was apprenticed to the goldsmiths’ trade. In 
1824 he founded the manufacture of britannia ware in the United 
States. In 1839 he discovered “‘babbitt” metal. The proportion 
of babbitted bearings used to-day compared with all other forms, 
is something we cannot know, but it must be so great as to make 
the number of the others comparatively insignificant. 


THE ampére-hour meter, states the Electrical Review, 
can be provided with a scale marked in pounds of copper, ounces 
of silver, or units of any other plating metal, so that when the 
meter is placed in series with an electro-plating bath the exact 
quantity of metal deposited can be read directly without examin- 
ing the plated piece. The ampére-hour meter hand is arranged 
with a set-back attachment, so that it can be started from zero at 
the beginning of each plating operation. Several large silver- 
plating concerns which have had ampére-hour meters in service for 
a year or more report that with the large batches of work in their 
electro-plating baths the reading of the meter has attained an 








accuracy over 99.5 per cent. of the actual deposits by weight. A 
contact piece on a movable hand makes it possible to operate a 
circuit-breaker and stop the plating operation after a given weight 
of metal has been deposited. 


A sIMPLE method of transposing a pair of telephone 
wires at every pole of the transmission line along which they are 
carried is described in the Electrical World by Mr. P. F. Larned. 
The method consists in crossing the wires between the poles, 
allowing the lower wire several feet more sag than the other. In 
a line carried on pins 3ft. apart and hung in 600ft. spans, 3ft. 
difference in the sags of the crossing wires has proved an entirely 
satisfactory and permanent construction. The wires cannot swing 
together and make contact, for at the middle of the span, where 
the tendency to swing is greatest, the wires are correspondingly 
most widely separated. Ina line of any length the unsymmetrical 
suspension of the wires is pcan fora | since each wire occupies 
alternately the long and short sag position. The only provision to 
be made in using this construction is that the wires do not slip on 
the insulators or the latter rotate under the unbalancing action of 
the unequal spans letting the wires get together. 


THE power consumption, the candle-power, and the life 
of incandescent lamps depend npon the wave form of the current 
or voltage used to operate them. It appears from a note in the 
Electrical Engineer that the magnitude of the effect depends upon 
the heat capacity of the filament and upon the frequency, as well 
as upon the wave form. A typical case chosen for illustration was 
between sinusoidal current and continuous current. With metal 
filaments the power consumed is less with alternating current, 
while with carbon it is greater. In both cases, however, the 
candle-power is greater with alternating current, and the life is 
shorter. Experimental investigation indicates that at frequencies 
of 60 cycles or higher the effects will not be appreciable with com- 
mercial lamps, and even at 25 cycles the heat capacity of carbon is 
sufficiently high to prevent observable effects. With a 25-watt, 
120-volt pe gop lamp at 25 cycles the power consumption was 
found to be 0.16 per cent. less with alternating current than with 
direct current, whereas the candle-power was 1.6 per cent. greater. 


A 10,000-voLT storage battery, the construction of 





under the scheme of the Queensland State Government, that 
peril will disappear. This railway scheme, based on the true 
principles of nog 8 is an example of the energy contained 
in State powers. The Commonwealth Government has no railways 
and no land. The estimate for the cost of construction and rolling 
stock of the two great Queensland railways is £6,920,500. 


THE question of the use of oil on railways has been 
raised again by General] Petroff, the chairman of the Russian 
Government Commission on Railways. In proposing a thorough 
investigation of the question by a sub-committee, General Petroff 
pointed out the advantages that might accrue to the Russian 
Government from the adoption of oil as fuel for locomotives on the 
Russian State Railways. The latter spend yearly about £5,000,000 
on coal. This figure, he argued, would be greatly reduced if oil 
were substituted. The Commission bas appointed a sub-committee 
of technical experts to inquire into and report upon General 
Petroff’s suggestion. 


OFFICIAL returns from nearly all the railways in the 
United States show that approximately 4122 miles of new main 
railway line were built in the United States during the calendar 
year 1910, as compared with 3748 miles during 1909. The 1909 
record was over 500 miles more than for the preceding year, which 
was the smallest since 1897, New main track mileage is reported 
in 38 States and Territories, including Alaska, where 61 miles of 
pew track were built. Texas, which was first in 1909, was first in 
1910, with 756 miles. In Canada 1844 miles were reported, as 
compared with 1488 miles in 1909, an increase of 356 miles, and in 
Mexico only 138 miles were reported, as compared with 281 miles 
the previous year, a decrease of 143 miles. 


Tur Milwaukee Electric Railway and Light Company 
has just concluded an exhaustive test on coasting time recorders, 
and has found that, on the trial cars, it was possible with these 
machines to reduce the average energy required per car mile 18 
per cent. or more. At the same time the brake-shoe wear was 
materially cut down. In consequence, the company has placed an 
order for 300 coasting recorders for immediate delivery. These 
coasting recorders are similar to those in use on the elevated and 
subway lines of the Interborough Rapid Transit Company of New 
York, and on the Broadway cars of the Third Avenue Railroad 
Company. The Milwaukee Electric Railway and Light Company 
is the first prominent North-Western line to adopt this system. 


A scHEME for the construction of a new joint pas- 
senger station at Aberdeen, has been decided on by the 
Caledonian and the Great North of Scotland Railway Com- 
anies, According to the Contract Journal, the new station 
will contain 13 platforms, and of these four will be through 
platforms, while the others will be bay or dock lines, on 
either side of the central concourse. In addition to the platforms 
for passenger traffic, there will be horse and carriage loading banks 
at cach end of the station, and a large loading bank for dealing with 
fish traffic on the east side of the station courtyard, 550ft. long. The 
total length of the platforms and loading banks will be almost 24 
miles, The longest platform will be 543 yards in length. The 
work of taking down the old station will be commenced shortly. 


_ THE first rack-rail mountain railway on the Abt system 
in Germany, states the Railway Gazette, was opened in the Harz 
Mountains twenty-five years ago. This anniversary calls to mind 
the principal railways, or parts of railways, of that system now 
existing. There are fifty-five such lines, with an aggregate length 
. 288 miles, on which the rack-rail is used ; the locomotives run 
y adhesion where the linesare level enough. There are 7 in South 
America, 1in Australia, 1 in Japan, and 2 in India. The only one 
in the United States is the line up Pike’s Peak, which reaches a 
greater elevation than any other. There are 317 Abt locomotives 
on these lines, the smallest weighing but 5400 lb., while on the 
lransandine Railway is one weighing 92 tons. The inventor, 

man Abt, still lives in Lucerne, and has held important positions 
on the Swiss railways, 








which was suggested some time ago by Sir William Crookse, has 
been the subject of some experiments carried out by Mr. A. A. 
Campbell Swinton. To facilitate charging in parallel from a 
200-volt circuit, the battery, which was of the Planté type, was 
made up of sixty sections of eighty cells each, giving a total of 
4800 cells, which, arranged in series, gave 10,400 volts on open 
circuit. The cells were contained in five cabinets which held 
960 cells each, arranged in twenty-four blocks of forty cells 
each. Each cell consisted of a glass test tube 4in. long and of 
fin. bore, and each set of cells was cast solid with paraffin wax 
into a wooden tray. The plates were made of sheet lead cut 
into strips, each strip being bent round a shaped piece of 
wood and pressed, with the result that the lead was given a 
corrugated form. The plates were put into the test tubes, with 
dilute sulphuric, and kept from touching each other by celluloid 
separators The total weight for the whole of the battery, exclu- 
sive of containing cases, was nearly 1000 lb. 


A PAPER was recently read before the Birmingham 
Local Section of the Institution of Electrical Engineers by Mr. 
Stanley P. Smith. It dealt with some of the characteristics of the 
non-salient pole turbo-alternator. He first considered some of the 
reasons why the general opinion is now overwhelmingly in favour 
of the simple sine curve, pointing out that in the first place the 
true sine wave is the simplest periodic function possible, and forms 
the fundamental in any complex curve, whilst the remainder is 
composed of harmonics superposed on this. Secondly, this ideal 
curve at once settles the question of a standard. Thirdly, the 
power factor and efficiency of a system are generally better with 
a sine wave than with any other. Fourthly, experience has proved 
that pure sine waves are less subject to alteration under varying 
conditions of load than complex waves. Fifthly, instruments 
affected by wave shape can be made independent of this if a sine 
wave is used both for calibration and working. Lastly, most of 
our alternate-current theory is based on the assumption of a simple 
sine wave, and only holds so long as this condition is fulfilled. He 
then proceeded to show how nearly the non-salient pole turbo- 
alternator possesses this ideal characteristic as an inherent property 
arising from the shape of its magneto-motive force and flux wave, 
as its wave shape is not mainly dependent on the disposition of 
the armature winding and the interlinking of the phases, which is 
generally the case with the three-phase salient pole alternator. 


A CORRESPONDENT, writing in the Electrical Review on 
live steam feed heating, as discussed in our columns, states 
that one good result of the discussion on this subject has 
been to bring forward the almost forgotten work of Sir W. 
Anderson, who demonstrated many years ago that the heat 
transfer through a plate per degree of temperature difference 
when the water was actually boiling was more than double 
what it was when being heated. If this be quietly thought 
over, he states, it only seems rational, for a unit weight of water 
when passing into steam has very powerful heat absorptive action. 
The molecules absorb heat at the rate of 966 thermal units per 
— without changing their temperature, whereas below the 

iling point the molecules only absorb one unit of heat for a 
change of 1 deg. of temperature ; so serious a physical difference 
as these facts indicate must surely have an influence upon the 
plate, which cannot be summarily dismissed as a synonym for 
changing sixpence. Let another fact be remembered. Many 
have perhaps seen men take a bit of waste and clean their hands 
in the steam jet from the water gauge of a boiler under pressure. 
It is easily done in safety, but the hands must be kept at a certain 
critical distance from the jet. Too close or too far off there is a 
scalding effect. Now, why is the steam so cool at a particular 
distance, and whence comes back its temperature, say, about 18in. 
or less further away? Is it because at the cold area the steam has 
done work in thrusting away the atmosphere, whereas further off 
the steam is heated by the recoil of the air which does work on the 
steam’? The writer has never seen an explanation of this curious 
behaviour, and has never been able to arrive at a convincing 





MISCELLANEA. 


We hear that the Ipswich Dock Commissioners have 
approved the principle of a scheme of dock development, at an 
estimated cost of about £200,000. Itis proposed to make a new 
lock entrance to the dock, 500ft. long and 65ft. wide, giving ad- 
mission into the dock of vessels drawing up to 24ft. of water at 
normal high water. 

PropieE living in the western part of south-western 
Dakota, states the American Machinist. are to be congratulated on 
having a never failing supply of hot water for heating their houses 
and for other purposes, By drilling artesian wells they get 
spouters varying in temperature from 100 deg. to 180 deg., and 
even higher In Boise City, Idaho, about half the houses are 
heated by natural hot water. 


Ancnor ice has been a source of some trouble at the 
intake to the pumping plant of the waterworks of Cohoes, New 
York. The city’s supply is taken from a power canal which 
taps the Mohawk River, and the pumping is done entirely by 
water-wheels. The intake to the wheels is protected by a screen 
of steel bars with lin. clear openings between each pair. During 
cold weather anchor ice forms at the burs to such an extent as 
to block the passage of water through them, and it is necessary 
each night to rake the bars clear and turn a steam jet on them. 


Tin forms the principal product of the Monthon of 
Puket (Siam), where, according to the British Acting-Consul, a 
large number of persons are engaged in the tin-mining industry in 
a small way, especially in the island of Puket, where nearly three 
hundred persons hold mining licences, For the twelve months 
ended March 31st, 1910, the exports of tin amounted to over 1685 
tons, valued at £235,650, and the value of the 3413 tons of tin ore 
exported amounted to £315,275. A concession has been granted 
to mine tin on the site of the present Government Office at Puket. 


“A STORAGE-BATTERY plant, said to be the largest single- 
battery plant of its kind in the world, will be erected by the Con- 
solidated Gas, Electric Light and Power Company, of Baltimore, 
as soon as a building now being constructed for it is finished. 
The building will adjoin the largest direct-current sub-station of 
the company, and will cost about £10,000, while the entire cost of 
the plant will approximate £60,000. The storage battery will be 
of sufficient size to provide for the peak load in the entire business 
district for nearly half an hour should an accident occur at the 
time of maximum consumption. 


THE new super-Dreadnought Neptune, returning from 
the Mediterranean aftera successful series of gunnery trials, recently 
arrived at Spithead, and entered Portsmouth Harbour. The 
experiments were mainly concerned with the new fire control 
apparatus for 12in. guns, devised by Vice-Admiral Sir Percy Scott, 
who was aboard. Remarkable results are reported to have been 
obtained during the trials. The tests have proved that with the 
new instruments the straight shooting of Dreadnoughts has been 
greatly improved. It is now ible to get 75 per cent. hits at 
over five miles range with the 12in. guns and centre the whole of 
this powerful attack upon one spot in a ship. 

Durine the ensuing financial year there will be under 
construction five floating docks, a depdt ship for destroyers, one 
depét ship and two tenders for submarines, a hospital ship, a sur- 
veying vessel, and two river gunboats. The hospital ship will be 
the first of the kind built specially for the purpose for the British 
or any other fleet, and this marks a step in the right direction. 
In these days of large fleets there is urgent need for such a vessel. 
For ten years the Navy has had the advantage of the Maine, a 
liner bought by American friends during the South African war, 
and converted into a hospital ship. e Maine was afterwards 
presented to the fleet, and experience has shown the value of such 
a vessel and the importance of adding another to the Navy. 


On Friday, March 17th, Mr. McKenna replied to a 
question by Mr. Charles Craig, who asked how many pre- 
Dreadnought battieships less than 15 years old will be possessed 
by Great Britain, Germany, and the United States on April Ist, 
1914, and how many less than 12 years old. The First Lord gives 
the figures as follows :—Under 15 years old: Great Britain, 23 ; 
Germany, 18; the United States, 16. Under 12 years old: Great 
Britain, 12; Germany, 10; the United States, 13. Assuming that 
Great Britain completes the 1911-12 programme by April, 1914, 
Mr. McKenna adds that the number of Dreadnoughts will be 22, 
and the Invincibles 9. On the same assumption Germany will have 
16 Dreadnoughts and 5 Invincibles in 1914, and the United States 
12 Dreadnoughts and no Invincible. 


In an address at the Royal Institution on recent 
advances in turbines, the Hon. C. A. Parsons gave some details of 
experiments with reduction gear which he had undertaken in order 
to make the turbine available for vessels requiring a s of less 
than 16 knots. The cargo boat, the Vespasian, of 4350 tons dis- 
placement, he said, was purchased in 1908, and the triple-expansion 
engines with which she was fitted were tested for coa] and water 
consumption. They were then replaced by geared turbines, 
the propeller, shafting and boilers remaining the same. The 
economy thus realised over the original machinery was 15 per cent., 
which was increased to 22 per cent. by further alterations. 
Gearing promised to play an important part in war vessels for 
increasing the economy at cruising speeds, for geared high-speed 
turbines offered a complete solution of the difficulty of obtaining a 
good economy at the high-pressure end of marine turbines. 


Recentiy Mr. J.J. Kermode lectured to the members 
of the Liverpool Shipping Staffs Association on the subject of 
liquid fuel, particularly as applied to steam raising purposes on 
steamers and warships. However rapidly we might be advancing 
in steamship engineering, he said, we had not yet reached that 
state of perfection as regarded the internal combustion engine that 
would warrant any shipowner making the venture of placing an 
order for a fast ship of large power to be driven by such engines. 
The announcement that a vessel of 7000 tons was being built on 
the Clyde to be fitted with internal combustion engines using crude 
oil had occasioned much interest in shipping circles; but while 
welcoming this huge experiment, engineers were not at all sure 
that the revolution was so imminent that shipowners need begin in 
a panic to scrap all their steamers. Before the internal combus- 
tion engine had its day for ships of high power, the day of oil fuel 
used in the furnaces of steam boilers would have to come and go. 
For twenty years there had been going on in Liverpool silent and 
valuable pioneer work in connection with oil fuel, and the shipping 
world and manufacturers were only now waking up to the fact. 


Wir8 reference to the supply of armour-plates and gun 
mountings, Mr. Chiozza Money recently asked the First Lord of 
the Admiralty if he would state how many British contractors 
employing independent capitals are prepared to supply each of 
the following items of Navy material :—Guns of llin. and over, 
guns of smaller calibre down to 6in., armour-plates, gun 
mountings for heavy guns. Also, if he will state what precautions 
are taken to protect the taxpayer from price agreements between 
the firms concerned. Mr. McKenna, in a printed reply, says: 
There are four firms capable of supplying guns of llin. and above, 
four capable of supplying guns down to 6in., five firms capable of 
supplying armour-plates, and three capable of supplying gun 
mountings for heavy guns. The prices paid to these firms are 
checked, where possible, by the cost of manufacturing similar 
articles in Government estabiishments. As regards armour-plates, 
every endeavour is made by negotiations to keep the price within 
fair limits. The number of firms capable of manufacturing gun 
mountings for heavy guns has recently been increased, and there 
is good reason for supposing that there is no price agreement 
between the firms, 








explanation for himself, 
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TO CORRESPONDENTS. 


42% In order to avoid trouble and confusion we find it necessary to inform 

je. nr gra that letters of inquiry addressed to the public, and 

inte Sor insertion in this column, must in all cases be accompanied 
by a large envelope legibly directed by the writer to himself, and stamped, 
in order that answers received by us may be forwarded to their destina- 
tion. No notice can be taken of communications which do not comply 
with these instructions, 

4a All letters intended for insertion in THR ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not ily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

4 We cannot wndertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 





T. O. 8.—You do not tell us what cut-offs you are using in the cylinders. 
Assuming them to be 30 per cent. in each, we calculate that the brake 
horse-power should be about 4.5 if the engine is double acting. If 
everything is kept the same, and if a sufficient supply of steam can be 
obtained from the boiler, the brake horse-power at 600 revolutions per 
minute should be about 7. If you let us know the cut-offs, the clear- 
ances, and the volume of the intermediate receiver, we will be able to 
give you more definite figures, and to express some sort of opinion on 
the work being done by the engine. At present you seem to be using 
too small a steam pipe. Instead of 4in. diameter you would probably 
find that jin. or larger would give greater power, as it would reduce the 
throttling effect. 








DEATH. 
On the 17th March, at his residence ‘* Carlogie,” Greenock, PeTer Jack 
Frravson, retired shipbuilder and engineer, age 71. 
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The New Mines Bill. 


THE new Coal Mines Bill, introduced and 
accorded a second reading in the House of 
Commons last week practically without opposition, 
consists of 123 clauses, some containing about a 
dozen sections and sub-sections, the document 
running to fully 20,000 words, following which we 
are to have a long series of special- regulations 
issued at the will and whim of Whitehall. Even 
this does not satisfy the miners’ leaders, who want 
several additional clauses inserted in the Bill, and 
they are going to call a special conference for the 
purpose of preparing their case for further 
amplification and strengthening of the measure, 
so that we may be sure that this already 
overgrown Bill will be a_ legislative giant 
by the time it emerges from Grand Com- 
mittee for final approval by Parliament. But the 
value of a Bill cannot be measured by the number 
of its clauses. The Labour members will exert a 
great influence in the direction of widening the 
scope of the Bill, while the colliery owners, in the 
words of a Lobby correspondent, “will not court 
a charge of inhumanity” by action in the opposite 
direction. This, in our opinion, is the most un- 
fortunate aspect of the matter. The practical men 
of affairs in Parliament— particularly the employers 
—rather than expose themselves to charges of 
callousness or avarice, and risk the loss of their 
seats, are content to offer very mild criticisms of 
Bills of this kind—they refrain from stating their 
practical objections freely and fearlessly—with the 
result that the Government drafts labour Bills, and 
Parliament passes them, upon inadequate informa- 
tion, and with the further result that we sometimes 
get laws which do more harm than good. We have 
a glaring example of this in the Eight Hours Act. 
Parliament was not well informed. Indeed, it was 
misled by Labour members, while employers did not 
do all they might, by any means, to explain the 
dangerous nature of that measure. Now we have 
got this badly framed Eight Hours Act, we are 
killing our miners at the rate of six per day, against 
only four a day previously. Thus, many of the 
beneficent effects of the wise protective labour 
legislation of the nineteenth century are being 
neutralised, if not destroyed, in the twentieth. 
In fifty years following the first Coal Mines 
Act our mining accident death-rate dropped by 
more than 50 per cent. Then we got a one- 
sided Workmen’s Compensation law, and the 
decline of accidents ceased. Progress was arrested. 
Now we have gota still more unfair, and withal 
inexcusable, Eight Hours Act, and there is a sudden 
and large increase of accidents. Retrogression has 
set in with a vengeance, and Parliament, instead of 
repealing the Act which is at the root of the 
mischief—instead of frankly acknowledging its 
mistaks—is evidently intent upon capping one 
blunder with another. 

The new Bill, as it stands, is divided into eight 





parts. In the first part nearly 3000 words are 
employed in describing the primary duties of mine 
managers, nearly a thousand are devoted specially 
to the work of firemen and deputies, while 
4000 words are taken to explain how returns are to 
be made out, plans of seams, workings, and roads 
drawn up, how notices are to be issued, report 
books kept, and so forth. The second part of the 
Bill, in 7000 words, describes some of the pro- 
visions that are to be made as to general safety. 
Here we get a wealth of detail about ventilation, 
lamps, shot firing, shafts, winding gear, roadways, 
haulage, signalling, support of roofs and sides, pre- 
vention of dust accumulations, &c. kc. Electricity, 
around the employment of which so much discus- 
sion has raged in the mining world, is dismissed by 
the Bill in a very few words, but it is laid down 
that its use will be subject to “ general regulations ”’ 
issued from the Home-office. A long-winded Act 
of Parliament is bad enough, but the uncertainty 
involved in the spasmodic issue of Departmental 
regulations, without public discussion or reasonable 
notice, yet having all the force of law, approaches - 
very near the point intolerable. Mine managers in 
general, and electrical engineers in particular, will 
find little comfort in Clause 60. We take the 
liberty of quoting it :—‘‘60.—(1) Electricity shall 
not be used in any part of a mine where, on 
account of the risk of explosion of gas or coal dust, 
the use of electricity would be dangerous to life, 
and if the owner of a mine, on being required by 
an inspector of the division, not to use, or to desist 
from using electricity in the mine, or any part 
thereof, on such ground as aforesaid, refuses to do 
so, the question as to the application of this section 
to the mine or part thereof shall be settled in 
manner provided by this Act for settling disputes. 
(2) The use of electricity in any mine shall be 
subject to general regulations under this Act.’”’ We 
have commented upon the dangers of electricity in 
these columns, and have advocated strict super- 
vision; but this Bill leaves us in a maze of 
uncertainty. Owners, managers, engineers, and 
manufacturers of electrical apparatus—to say 
nothing of inspectors—will not now know for long 
together whether they are on their heads or their 
heels. It is to be hoped at least that some such 
clear recommendations as those of the Home-office 
Commission—see THE ENGINEER, February 17th 
—may be made use of. 

Part III. of the Bill is brief, but drastic and 
novel. It covers provisions as to health, the most 
notable of which is that “accommodation and 
facilities for taking baths and drying clothes shall 
be provided at the mine;” that “the use thereof 
shall be obligatory on the persons employed under- 
ground ;” that “every such person shall be liable 
to contribute the sum of one penny a week towards 
the expenses;” and that “the owner shall be 
entitled to recover such contributions from the 
workmen by deductions from their wages.’ This 
knocks a hole through the Truck Act, and paves 
the way for deductions from wages for compulsory 
insurance and other social reforms. The idea of 
compulsory baths meets with a mixed reception ; 
but as the men come up in batches there need not 
be much delay if the bathing accommodation is 
well appointed, while the changing of clothes just 
before entering the pit will remove the danger of 
inadvertently carrying matches into the mines. 
Many a man does this at present, and not a few, 
when they discover that they have taken matches 
down, hide them rather than risk detection. The 
danger of this practice is obvious. Of the gain in 
cleanliness in the miner’s home, in tramears, 
omnibuses and trains, and in enabling the collier to 
walk or ride home without feeling that he is an 
object to be shunned by ordinary folk, we say 
nothing ; but we do insist that from the standpoint 
of safety in the pit this is the best clause in the new 
Bill. 

Part IV. deals with accidents, and makes pro- 
visions as to rescue and ambulance appliances, 
notices of accidents, reports, investigations, in- 
quests, witnesses, &c., the most indefinite clause (86) 
making the “supply and maintenance of rescue 
appliances and the formation and train- 
ing of rescue brigades,” and the “supply and 
maintenance of ambulance appliances and the 
training of men in ambulance work”’ all subject to 
“regulations” to be issued hereafter. Part V. 
empowers the Secretary of State to make such 
“ general and special regulations ” for the “‘ conduct 
and guidance” of managers and miners and the 
“care and treatment” of horses as he may deem 
fit, and provides that such regulations “ shall have 
effect as if enacted in this Act.” By clause 88 a 
majority of the workmen employed in any mine 
are empowered to advise the Secretary of State to 
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“supplement or modify” any special regulation. 
This part of the Bill opens a wide avenue for 
Whitehall interference. with the management of 
mines. Part VI. lays down restrictions as to the 
employment of boys below ground, and boys, girls, 
and women above ground. Part VII. covers the 
duties of inspectors, and empowers the Secretary 
of State to appoint any number and class of 
inspectors. Part VIII., within the limits of 4000 
words, gives instructions as to “ legal proceedings ” 
under the Act, and some “ miscellaneous” 
provisions couched in the usual interminable 
phraseology of bureaucracy. 

Anything approaching a detailed criticism of this 
Bill must be left for a future occasion; but, at the 
moment, we may express the opinion that the 
measure is too cumbersome, too stringent as regards 
management, not nearly stringent enough in the 
matter of discipline among a certain class of 
workers, especially in view of recent revelations in 
our police-courts of callous infringement of the 
most elementary laws of safety, and that the Bill 
has been drafted and introduced at least a year too 
soon. How legislators can hope to promote safety 
by deluging industrious workmen and busy managers 
with endless laws, rules, and regulations, while at 
the same time imposing nothing but the most 
trifling fines upon boys and youths, and even men, 
for the most serious offences, almost passes com- 
prehension. Besides, we should have thought that 
afterthe experiences of the Eight Hours Act—its pro- 
vocation of strikes and riots north and south, its 
creation of deep discontent among the very men it was 
designed, professedly, to benefit, and above all, in 
face of the big increase of accidents it has brought 
—that our legislators would have paused before 
placing another burden of restrictions on the mining 
industry. The Government, indeed, has not waited 
until the Royal Commission has completed its 
inquiries into the general problem of mining 
accidents, but simply, it seems, because there has 
been a sharp rise of accidents these last eighteen 
months or so—a rise due mainly, if not entirely, to 
previous parliamentary blundering—another com- 
plicated and highly restrictive Bill is to be rushed 
into law. It is somewhat remarkable that the 
Government, while displaying all this eager haste 
to safeguard the miner by law upon law, and 
regulation upon regulation, offers no encourage- 
ment or assistance, financial or otherwise, to 
those owners, managers, engineers, and men of 
science who are lavishing time, thought, and money 
upon efforts to solve the mysteries of colliery 
explosions and to perfect safety devices. 


The Willesden Collision. 


COLONEL YORKE’S report to the Board of Trade 
on the Willesden collision has just been published. 
Into details we need not go here ; they will be found 
on another page. On December 5th last, while the 
8.27 a.m. passenger train from Watford, due at 
Kuston at 9 a.m., was standing at the up slow line 
platform, known as No. 4, at Willesden, it was run 
into in the rear by the 8.30 a.m. train, also from 
Watford, due at Broad-street at 9.16 a.m. The 
two rear vehicles of the stationary train were 
wrecked, with the result that five passengers were 
killed and 146 passengers were injured, several of 
them seriously. The guard of the second train 
sustained bruises on the head and legs. While it is 
not disputed that a mistake made by a signalman 
was the direct cause of the catastrophe, there were 
indirect factors which must be considered. Because 
of bridge piers and curves the platform cannot be 
seen from the foot-plate of an incoming engine in 
time to avert a catastrophe. The 8.27 train was five 
minutes late because theengine could not keep steam, 
the load being heavy, the train consisting of ten 58ft. 
bogie coaches. A further delay was caused by 
examining season tickets, which seems to have been 
a serious error of judgment on the part of the 
officials. The driver of the second train did not see 
the standing train, which ought not to have been 
there had time been kept, until he was within some 
40 or 50 yards of it. He was already pulling up, 
and at once put his brakes hard on and reversed his 
engine. The speed at the moment of impact was 
probably about 20 miles an hour. The effects of 
the collision were disastrous. The stationary train 
was driven forward about two engine lengths. 
“ The two last coaches were ‘telescoped,’ that is 
to say, the frame of the last coach got below the 
frame of the coach next in front of it, and was 
forced under it for about four-fifths of its length, so 
that nearly the whole of the body of this last coach 
was swept clean off the frame, and forced against 
the front end of the engine of the second train.” 
The body of the second coach from the rear was 





badly damaged, especially at the ends, but remained 
on its frame, and struck the edge of the platform 
roof, doing some slight injury to it. The bogies of 
the rear coach remained below it, but were off the 
rails and out of position ; the bogies of the second 
coach were torn from under it, and were found close 
together between it and the next coach in front. 
The third coach had its rear end damaged and was 
derailed. Colonel Yorke devotes a little space to 
the question of telescoping, to which we shall 
return ina moment. He makes suggestions with 
regard to rendering the signals “fool-proof’’ by 
“track circuiting.” That is to say, while a train is 
in a station a current passes from rail to rail 
through the wheels and axles. The plan cannot be 
adopted with Mansell wheels, which have wood 
centres. A copper band must be put on to connect 
the tire electrically with the axle, and this, we 
understand, is now being done. 

Coming now to Colonel Yorke’s suggestions, we 
may say that, in the strict sense of the word this 
was not a case of telescoping but of general wreck. 
What is known as telescoping may be divided into 
three classes. In the first come those cases in 
which, when the collision takes place, one coach is 
driven right into the other, the sides of which are 
ripped out and the roof forced off; the frames and 
wheels remaining possibly on the rails. In the 
second variety the whole coach, frame, wheels and 
all, is lifted at one end and sent through the coach 
in front. The third is a combination of both, pre- 
senting us, as at Willesden, with a deplorable mass 
of wreckage. The dynamics of an end-on collision 
are interesting, but they have received little or no 
attention. Text-books of mechanics are silent 
about them. Let us take first the simple case when 
a vehicle is shunted on to a standing train at a 
moderate pace. The buffer springs take up the 
shock. If the speed is a little too high then 
the buffers will be driven home and those in the 
vehicles will get a more or less disagreeable 
jerk. There is no evidence whatever that any 
lifting action has been set up. Collisions have 
taken place at all sorts of speeds, some when the 
velocity was very high indeed. In these latter 
cases we find almost invariably that the moving 
vehicle climbs up on that which is standing. In 
one instance, when two trains travelling in opposite 
directions met on a single line, the engines reared 
up on end, and remained in that position inter- 
locked. In another very similar one, by much the 
lighter of the locomotives actually rose in the air, 
turned over, and lay on its back on the other engine. 
Telescoping pure and simple is very easily ex- 
plained. The coach bodies are distinct from the 
underframes on which they rest, being dropped 
down on pins at the corners of the frames. When 
a collision takes place, the momentum ,of the body 
forces it away from the frames, and carries it into 
the vehicle in front of it. The modern double bogie 
is, however, not always built in this way—although 
those at Willesden seem to have been quite distinct 
from the frames—the frames being integral with 
the body. The floors are made up of heavy timber 
on steel girders, which are intended to take up the 
shock and so protect the passengers. This protec- 
tion has often been proved to work with excellent 
results. 

Beyond all question the most destructive collisions 
are those in which rearing takes place. Partly 
because it is only when the speed is high and 
the impact very violent that any lifting takes place. 
Colonel Yorke suggests that it might be prevented 
by making the headstocks of the coaches Yin. 
deeper, or by using some form of interlocking, as 
on the Metropolitan District Railway, by attaching 
a buffer block of cast steel with horizontal corruga- 
tions on its face to the ends of the cars, so that if 
the ends come together the corrugations will inter- 
lock and prevent climbing. Before any opinion 
can be formed as to the value of these suggestions 
it is necessary to consider what takes place. There 
is, a little thought will show, no reason why the 
front end of a coach should be lifted up. The 
weight to be raised is, say, half that of the vehicle, 
and may easily be 10 or 15 tons. The buffer rods 
are in the same horizontal line. There is no incline 
to slide up, for the slight convexity of the faces of 
the buffers is too small to count. The front end 
lifts because of the momentum of the wheels and 
springs and frame; acting below the centre of im- 
pact. The upper portion of the vehicle is suddenly 
arrested ; the lower portion tends to go on moving. 
The vehicle as a whole tries to rotate in a vertical 
plane round its longitudinal centre of gravity. An 
apt illustration of what this means is supplied by 
some experiments carried out many years ago on 
the Brighton Railway by Mr. Westinghouse. He 
fitted the experimental brake van with rods which 








recorded the deflection of the carrying springs, Th, 
brake was automatically put hard on instantaneously 
and those passengers who were not holding on 
were shot to the front end of the van, which wag 
brought to a dead stop in 8 seconds. The records 
showed that the leading springs were deflected ag 
though their load had been increased by some tons 
while the trailing springs were relaxed. The vehicle 
tried, in fact, to turn heels over head ; it was tripped 
up, so to speak, by the grip of the wheels on the 
rails. In effect this is what takes place in a reverge 
direction when rearing occurs. The centre of jm. 
pact is above the centre of gravity of the moving 
mass. The available forces are very considerable, 
Let us take the speed at 30 miles an hour, or 44ft. 
per second, and the weight at 5 tons, the stored 
work is 151 foot-tons. There is no lack then of 
energy. 

As to suggested remedies, it does not appear that 
making the headstocks deeper would have much 
effect. A force great enough to lift a locomotive 
upon end would have no difficulty in lifting it 9in, 
or 10in. The scientific remedy lies in lowering 
the buffers, so as to get nearer to the centres of 
gravity of the bogie and underframes. It is by no 
means easy to see how this scheme could be carried 
out in practice. If the centre of collision was 
made low enough the vehicle would tend to rotate 
forwards and downwards, as did the Westinghouse 
van mentioned above. According to existing 
arrangement, it tends to turn over upwards and 
backwards-—to throw a back somersault instead of 
a front one. The suggestion that some arrange- 
ment might be made by which the ends of coaches 
could be interlocked when the buffers were driven 
home might, perhaps, be carried into effect. Buffer 
heads might possibly work if made cup and ball 
fashion; but there are obvious difficulties in 
the way of wide departures from standard practice. 
It is necessary to remember that the actions and 
reactions that occur during the course of a colli- 
sion are extremely complex, and that the results 
are often extraordinary to such an_ extent 
that they seem to be inexplicable. A large 
proportion of these, however, are due to the cir- 
cumstance that impacts take place anywhere rather 
than on centres of percussion or along the line of 
centres of gravity. Consequently the colliding 
bodies are diverted into all manner of excentric 
paths. In the Willesden case we have an example 
of this. The rear coach climbed into the next in 
front, but the momentum of the wheels and under- 
body had nothing to do with this, because the coach 
was at rest. Colonel Yorke’s phrasing is a little 
inaccurate. The second coach was not forced 
against the engine. The engine forced its way up 
to the coach. Precisely how the frame of the last 
coach got under that of the next it is not easy 
to understand. It would appear that the head- 
stock was bent or smashed in such a _ way 
that indirect, not direct, contact took place. 
Finally, we may say that, although something 
might be done in the way suggested by Colonel 
Yorke or by ourselves, the best way to attack the 
problem is to devise means by which the number 
of end-on collisions may be reduced. A train 
standing at rest in a station ought to be safer than 
anywhere else. The record of collisions show that 
this is very far from being the case. Every exertion 
should be made to give the drivers of incoming 
trains a clear view of the platform at least 300 yards 
ahead. When this cannot otherwise be done a 
special signal or indicator should be provided, which 
would be quite independent of signal-boxes, to show 
whether there is or is not a train standing at a 
given platform. Like the red triangles to be seen 
on our highways for the use of motor cars, they 
would merely supply information concerning what 
was round the corner. But on railways “ corners 
ought not to be found. 





OBITUARY. 


LORD AIREDALE. 


On the 16th inst. Lord Airedale—better known, 
perhaps, to the majority of our readers by his name, 
Sir James Kitson, before his elevation to the peerage— 
died suddenly at the Hotel Meurice in Paris. He was 
returning from the South of France, and in the train just 
before reaching Paris he was seized with a heart attack 
which proved fatal very soon after the hotel was 
reached. 

Lord Airedale, who was born in Leeds on Septem- 
ber 22nd, 1835, was the second son of the late Mr. James 
Kitson, of Elmet Hall, Leeds. When James the younger 
was born his father was in comparatively humble circum- 
stances. He was, however,a man of considerable parts 
and much perseverance, and it was doubtless owing to 
both these qualities that the man who built the first 
ordinary locomotive in Yorkshire became eventually 
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In the early years, however, there 
struggle, for Lord Airedale himself, 
hen talking once of his own life, said that his 
hs her had sent him up to London so that his 
- aioe might be completed at University College 
-_ time when he could scarcely afford it. The 
an Kitson was, however, a great believer in a sound 
education, and this belief his son largely inherited. 
P eviously to his course of study at University College 
i younger Kitson had received his early scholastic 
training at Wakefield Proprietary School. Straight from 
‘chool and college he went into business, and it will be 
rec are to say a few more words as to his father in 
tm that this period of the son’s life may be fully under- 
privet About the year 1859—or some four years after the 
pirth of his son James—Mr. Kitson senior had acquired 
what has since become the huge undertaking known as 
Airedale Foundry, for the purpose of manufacturing loco- 
motives. The first beginning was of a very modest 
character, only a few men, it is said, being employed, and 
the weekly wage bill but £19. The business prospered, 
however, and by the time young James was ready 
tc begin work the numbers employed had increased 
to some 500, In 1854 Mr. Kitson senior purchased 
the Monkbridge Ironworks from Mr. Stephen Witham. 
This move was prompted either by reason of Mr. 
Kitson’s desire to widen his sphere of action, or to 
put himself in a position to manufacture himself some of 
the raw material required by the Airedale Foundry ; 
possibly both. Young James, then between nineteen and 
twenty, came straight from college, “with,” as he after- 
wards said himself, “a fair scientific education, but 
without any practical training in engineering or in 
manufacturing,” to act as manager of the Monkbridge 
Works. His brother, Mr. I’. W. Kitson, joined him in 
1857, and the two brothers together carried on these 
works for a period of twenty years, until, in fact, Mr. F. 
W. Kitson died in 1877. They were both of them very 


uite well-to-do. 
oa evidently a 
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able men, and the business they managed continuously 
increased in importance, First of all they only produced 
merchant iron, but they afterwards successively and 
successfully undertook the manufacture of best Yorkshire 
iron, weldless tires of crucible cast steel, Siemens steel, 
and open-hearth cast steel. 

_Just about the time of the death of his brother, James 
Kitson entered the Airedale Foundry, and thereafter he 
divided his attentions between the two works. In 1885 
his father died, and he became head of both undertakings, 
which, needless to say, had grown very considerably since 
his first introduction to the Monkbridge works. They 
have also increased since, and to-day the combined 
numbers eraployed mount up to some 3000. The son 
ably followed in the footsteps of the father—himself a most 
remarkable man. It must have required some courage 
to place a youth of nineteen, with no special experience 
or training, in charge of a manufacturing concern just 
purchased; but that the choice was good was amply 
evidenced by results. Lord Airedale was a born business 
man, and by dint of hard work and steadfast endeavour 
he made himself into an engineer of eminence. Without 
the advantage of a proper apprenticeship he found himself 
at an early age pitchforked, so to speak, into business. 
He had to learn as he went along. At the jubilee of the 
Monkbridge works in 1904 he is reported as saying :— 
“ All that I have learnt I have learnt on this ground, and 
it has been carried to a considerable measure of success 
with the assistance of managers and men I see before me. 
and of many who, I am sorry to say, have passed away.” 

Of his commercial achievements it will not be neces- 
Sary to say anything; they are too well known. The 
fame of “ Kitson’s of Leeds” is world-wide, and for that 
fame Lord Airedale was largely responsible. Nor is this 
the place to speak of political and municipal work, for a 
large amount of which he found time in his busy life. 
Die may say, however, that when to commemorate the 
iamond Jubilee of Queen Victoria the style and title of 
Lord Mayor was bestowed on the chief magistrate of 








Leeds, Lord Airedale was the first to fill the office. He 
was a generous patron of the charities and various insti- 
tutions of his native city; and as showing the feelings 
with which he was regarded by his fellow-citizens we 
may say that, in 1906, he had conferred on him the 
freedomship of the city. At thattime there were only three 
other names on the roll—Colonel North, General French, 
and Colonel W. Harding. 

In his life Lord Airedale played many parts. He was 
keenly interested in the development of the Mechanics’ 
Institute movement in Leeds; he was a member of what 
was first the Leeds Educational Board and afterwards 
the Yorkshire Board of Education, the efforts of which 
produced first of all the Yorkshire College of Science, and, 
later on, Leeds University. He served on the Commis- 
sion appointed by the Board of Trade to make inquiries 
and to report with reference to the participation of this 
country in great international exhibitions. He was an 
ardent Volunteer, joining as a private in 1868, and retir- 
ing as honorary colonel in 1905. He was for two years— 
1880-2—the president of the Leeds Chamber of Com- 
merce, and was an active politician, having represented 
in Parliament the Colne Valley division of the West 
Riding from 1892 to 1907 in the Liberal interest. 

Lord Airedale was a member of many institutions. He 
had served on the Council of the Institution of Civil 
Engineers, belonged to the Institution of Mechanical 
Engineers, and was President of the Iron and Steel 
Institute in 1888-90, and received the Bessemer Gold 





Medal in 1903. He was also a member of the British 
Iron Trade Association and a director of the North- 
Eastern Railway. In 1904 the University of Leeds | 
conferred on him the honorary degree of Doctor of | 
Science. 

James Kitson was created a baronet in 1886 and a 
Privy Councillor in 1906. In the next year he was raised 
to the Peerage, and assumed the title of Baron Airedale 
of Gledhow. He is succeeded by his son, the Hon. Albert 
Kitson. 


LITERATURE. 





The Geology of Building Stones. By J. Allen Howes. 

London : Edward Arnold. Pages viii. 455. 7s. 6d. net. 
In the introduction the author remarks that in a book of 
this description the seasoned practitioner would like to 
find clear descriptions of all the kinds of stone he is likely 
to meet in the pursuance of his art; he would like to be 
told where they are to be found, in what sizes they may 
be obtained, how much they cost, for what purposes they 
are suitable or unsuitable; he might also like to 
encounter some information about their chemical and 
physical properties, about their behaviour under tests, 
and particularly to be informed where examples of any 
stone might be seen in old buildings or in new. These 
seem to us particularly apposite demands that would 
satisfy many others, including ourselves, as well as the 
seasoned practitioner. 

It was therefore with a shock that we read at the com- 
mencement of the next paragraph, “In no sense does 
the present volume attempt to fulfil these ideal require- 
ments.” So with a feeling of despair we entered on the 
task of perusing the volume, and were pleased, for its 
reputation’s sake, to find that the expression “in no 
sense”’ in the above sentence must not be taken too 
rigidly, for in many instances much of the information 
set forth above as desirable, is given. Many of these 
points, in fact, are quite nicely covered in the book; we 
might select numerous examples, but one must suffice. 
On page 13 the Harlech grits, we are told, are of “ Cam- 
brian” age ; they attain a thickness of several thousand 
feet; are prominently developed at and about Harlech. 
The stone is very hard, coarse-grained, compact quarzite- 
grit, of a pale greenish colour, weathering grey. Itisa 
very durable stone, has a pleasant appearance, but is some- 
what harsh under the tool. May beseen in use in Harlech 
Castle, and locally employed for rough walling, random ash- 
lar, and to some extent for sills.” But, any way, the author 
admits having a less ambitious object in view. The book, 
indeed, is intended to expound the geological characters 
of the stones, their relationships and distribution, and to 
exhibit the value of some of their chemical and physical 
properties. All this is done in a conscientious manner 
with a display of much erudition, especially in the minera- 
logical and petrological sections. We even think the 
author might have been somewhat less generous in this 
direction without detriment to the practical object under 
consideration ; otherwise, we regard the matter as treated 
admirably. The characters of the different kinds of building 
stones are described, their occurrence in the different geo- 
logical systems disclosed, and their geographical distribu- 
tion set forth. Moreover, as already foreshowed above, in 
numerous instances examples are cited of buildings in 
which the stones may be examined in actual use. The 
value of the descriptions is enhanced by a liberal allow- 
ance of illustrations, including maps, which are striking. 
bold and clear, geological sections, excellent photomicro- 
graphs showing rock structures, &c., and others; in this 
direction we would only point out that when alluding to 
a figure it would be better to add a reference to the page 
upon which it can be found ; it is irritating and discon- 
certing to have to rummage about in search of the illus- 
tration to the description that has just been read or is 
being read. On page 173, through a slip, calcium car- 
bonate appears as an alloy of calcium with cobalt, and 
looks strange. 

Chapter VII., on slates and other fissile rocks, strikes 
us as particularly happy; Chapter IX., on the decay of 
building stones, will be found quite interesting ; Chapter X. 
deals with the testing of building stones, and it is followed 
by several appendices, in which, in addition to a biblio- 
graphy, are arranged summaries and lists relating to 
quarries in various descriptions of stone now working in 








Great Britain and Ireland. There is, too, a remarkably 


full index. The book indeed should prove useful and 
attractive to a large number of readers. 


The Law Relating to the Generation, Distribution, and Use 
of Electricity, including Electric Traction. In two parts : 
(I.) Electric Lighting and Power; (II.) Electric Traction. 
By C. M. Knowles, LL.B., of the Middle Temple and 
Midland Circuit, Barrister-at-Law. Stevens and Sons. 

Tue passing of the Electric Lighting Act, 1909, which 
very naturally altered the law of England in relation to 
the supply of electricity, would of itself have been a 
sufficient excuse for the publication of a new work 
relating to electric lighting. The author’s design has 
been to include in Part I. of his work such statutory 
provisions as relate to the generation, distribution, and 
use of electricity, together with all relevant cases 
decided down to the autumn of 1910. He also publishes 
model clauses and provisional orders suggested by the 
most recent precedents ; while he expresses the hope that 
the Model Electric Power Bill and Clauses, which is to be 
found towards the end of the volume, may be of assist- 
ance to those concerned with large schemes of electrical 
enterprise. He also gives numerous rules and regu- 
lations which he aptly describes as departmental legis- 
lation. In Part II. he makes an attempt to provide a 
complete presentation of the law relating to tramways 
and light railways, and includes a substantial body of 
decided cases, model clauses, departmental regulations. 
and memoranda which have been called into existence in 
recent years by the change to electricity as the motive 
power for this form of traction. 

One of the most important functions of a law book 
of this character is to collect together all the Acts, 
regulations, and decided cases bearing in any way upon 
the matter in hand. From this aspect the work before us 
should prove most useful to the public and to the elec- 
trical world. Substantial extracts are given from the 
judgments in all the important cases, and these cases 
are appended to those sections of the various Acts 
which were called in question in the Courts. For instance, 
the extracts from judgments which are appended to 
Sec. 19 of the Electric Lighting Act, 1882, appear to be 
most exhaustive and complete. There are, however, a 
number of questions of great practical importance upon 
which the learned author might have expressed his views. 
We find no comment upon the advent of the metallic 
lamp. Are undertakers entitled to draw a distinction 
between consumers who use these new lamps and 
consumers who prefer the old-fashioned form? The 
answer may be simple; but even so, it would in our 
judgment be of great assistance to have it set forth and 
explained by the author. A number of most useful notes 
on compulsory purchase are to be found attached to 
Sec. 2 of the Electric Lighting Act, 1888. The time is 
not so far distant when these questions of compulsory 
purchase will have entered the domain of practical 
politics. Not the least useful part of the first volume is 
that which deals with Private Bill Procedure. Although 
private Bills appertaining to the supply of electricity are 
not so numerous as they once were, there are various 
schemes. 

All the important cases relating to tramways have been 
dealt with in the second volume. Thus we find, at 
page 48, a long extract from Clarke v. West Ham 
Corporation, where the Court laid down the important 
principle that a tramway company may not limit its 
liability by issuing tickets at a reduced fare. 


SHORT NOTICES. 


Town Scavenging and Refuse Disposal. By Hugh S. 
Watson. London: St. Bride’s Press, Limited. Price 
3s. 6d. net.—This little book, which runs to 75 pages, con- 
tains nine chapters and three appendices. The first chapter, 
which is introductory, deals with the necessity for scavenging, 
the law as regards scavenging, and the organisation of.a 
scavenging department. Chapter II. treats cf street cleaning, 
&c., while Chapter III. is devoted to special street cleaning 
services, in which are included the emptying of surface 
gullies and the removal of snow. In Chapter IV. attention 
is turned to refuse collection and the disposal of street refuse, 
and Chapter V. deals with the disposal of house refuse, 
including the burning of it in destructors. In Chapter VI. 
various types of destructor are briefly described, and in three 
cases drawings are given. Chapters VII., VIII., and IX. 
are devoted to ‘‘The Utilisation of Heat Generated by 
Refuse Destructors by its Conversion into Energy,’’ ‘‘ The 
Utilisation of Residuals from Refuse Destructors,’’ and 
‘* The Utilisation of By-products Recoverable from Refuse,"’ 
respectively. The three appendices are ‘‘ The Public Health 
Act of 1875,’’ ‘‘ The Public Health Act (London), 1891,’’ and 
‘‘The By-laws of the London County Council Relating to 
Removal of Refuse and Offensive Matter.’’ 


Milling Machines and Milling Practice. By D. de Vries, 
London: E. and F. N. Spon, Limited, 57, Haymarket. 
Price 14s. net.—This book is intended as ‘‘a practical manual 
for the use of manufacturers, engineering students, and 
practical men,’’ and an inspection of the book convinces us 
that the author has largely succeeded in the task which he 
set himself. The book is throughout of a practical nature, 
is well illustrated with line drawings, half-tone blocks, and 
diagrams, and contains several very useful tables. The 
author has divided his work into two parts. In the first the 
cutter with all its problems is considered. In the second the 
milling machine with all its varieties is dealt with. There 
is perhaps nothing more typical of the change which has 
taken place in our workshop methods within the last twenty 
or thirty years than the development and application of the 
milling machine. As a labour-saving device where repetition 
work is concerned its position is practically unchallenged 
to-day. But to get the full value out of it its possibilities 
must be properly unde stood. We venture to think that 
Mr. de Vries’s book, even to an expert, will bring enlighten- 
ment in this direction. It certainly should be carefully 
studied by all interested in the machining of metallic parts. 
In particular the machine-shop foreman and works manager 
should find it of great assistance to them in their work. 
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A NEW LATHE. | 


SOME special features worthy of note are embodied in the | 
latest design of high-speed lathe as sold in this country by | 
the Judson-Jackson Co., of 14, Great Smith-street, West- | 
minster, S.W. The illustration above shows a 23in. | 
swing lathe of this type which is provided with an oil pump | 
and pan, to be seen on the left. It will be gathered that the | 
bed is of rigid design, strongly ribbed and mounted on massive ' 
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applied centrally. In the case of the firm’s No. 5 lathe, 
which is a 35in. swing machine, in addition to the V slides 
referred to, the saddle is also supplied with an additional slide 
in the centre of the bed. Perhaps the most noteworthy 


features of the lathe are to be found in the headstock, an | 


internal view of which is given in Fig. 4. 

In the case of the firm’s 16in. swing lathe there are}12 
spindle speeds, whilst in the larger machines 20 speeds are 
obtainable. A lathe supplied by the firm with a geared 
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standards. A special feature is that the top of the bed is 
only used to carry the fast and loose headstocks, the saddle 
travelling clear of the top, owing to its being carried by V | 
slides cast at the back and front of the machine. From the | 
illustration—Fig. 3—it will be observed that these V slides 








Fig. 2—SPINDLE BEARING 


are cast on the sides of the bed at different heights, this 
practice having been adopted to eliminate possibilities of twist 
in the saddle. Twist of this description is further minimised 
on account of the lead screw and rack being between the 
points of support, thus causing the pull on the saddle to be 
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Fig. 1-DETAILS OF HEADSTOCK 


face-plate has 30 speeds. In every case the speed can be 
changed whilst the machine is running, the time occupied in 
making the change being from one to three seconds. It is 
impossible for two sets of gearing to be put into use at once. 


| The lathe is driven by a constant-speed pulley, arranged with 
an internal friction clutch, which is operated by a rod conve- | 


niently placed over and behind the machine. The drive can 
thus be taken direct from the line shaft, or a constant speed 


wheels B or C, which mesh with the two wheels on the seco) 
shaft. In this way the first two speeds are obtained, ~ 
adjustment is effected by the lever D and by the intermedia 4 
of a second lever and a sliding piece F’, so that the sound 
tightness of the casing of the mandril is retained. ‘ 
| The driving power is received by the sleeve H from th 
shaft G, and this sleeve is displaceable with a longitudinal 
key. This sleeve has the wheel K keyed to it, and has 
mounted thereon a carrier J, which can rotate on the sleeve 
but cannot be displaced lengthways. This carrier, which jg 
fitted with a pivot serving to carry the intermediary wheel [, 
corresponding to and meshing with the wheel K, loosely 
surrounds a guide shaft M, which is carried parallel to the 
shaft G onthe arms N, and asthese arms are rotatively arranged 

in bushes of the casing they can beturned around the shaft G 

Thus the wheels K and L can be displaced both along the 
shaft M and can also be swung about M in such 
manner as to be brought into mesh with each of the foyy 
wheels of the step gear. A spur wheel S, mounted on the 

| casing of the headstock, serves for rotating the arms and 
| meshes in a tooth sector fitted to one of the arms. Thus by 
| pushing over the lever T the shaft M is rotated around the 
| shaft U. A rack rod V serves for displacing the pair of 
| wheels K and L along both of the shafts, and is provided 
| with two shoulders which engage a rib or lug of the carrier 

J, which rib projects beyond a part of its circumference g0 as 
| to maintain the engagement of the parts for any displace. 
| ment of the arms. The rack rod is adjusted to the desired 
| transmission ratio by means of a wheel spindle X and 
indicating lever Y. 

The spindle is of hardened steel, and is hollow. It runs in 
phosphor bronze, centrally adjusted, self-oiling bearings. The 
drive is applied as closely as possible to the spindle neck, and 
a downward pressure is there produced which counteracts the 
upward pressure of tool on the work, Another special feature 
| is that the thrust of the spindle is taken on a ball race direct 
| at the front neck instead of its being transmitted through the 

spindle to the tail. The construction of the spindle bearing 
can be gathered from Fig. 2. : 
































As regards the saddle, it can be seen by reference to Fig. 3 
that the slides, being underneath the shears, are protected 
| from chips and dirt. It is to be particularly noticed that in 


| 
i | 
| 


motor can be coupled up by belt, chain, or gearing. The | 


driving pulley is bushed inside the back bearing in order to 
avoid any possibility of the shaft springing on account of the 
pull of the belt. All gears in the headstock are hobbed on 
the generating principle in order to secure noiseless running, 
and, in accordance with standard practice, steel gears are 
provided where necessary. 

Index and speed plates are provided, which enable the 
operator to read at a glance the cutting speed produced on 
any diameter of work by any movement of the levers. 

In this patented headstock the feature which forms the 
subject of the patent is that all the levers for adjusting the 
gear are pivoted in fixed bearings situated outside, so that 
the casing is firmly closed by a cover, which can be made 
sound and dust-tight. Describing the headstock in detail, 





with the aid of the drawing, Fig. 1, the belt pulley, which | 


turns loose on a bush, is coupled with the main shaft by | 


means of a friction coupling consisting of a friction cone 
keyed to the main shaft and of levers, which can be displaced 
by moving the sleeve shown at the extreme left. In order to 
guard against accidents, this coupling is completely 
enclosed by a casing. According to the position of the 
coupling A, the first shaft is rigidly connected up to the loose 





Fig. 3—-SECTION OF BED 
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| the gap bed lathes, when the saddle overhangs the gap, there 
| is no reduction in its bearing surface. The slides are of the 
| ordinary compound type, and are provided with micrometer 
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adjustment. 


operat d from the saddle in any position on the bed, and 
con h for the driving pulley can also be put in or out 


ga part of the machine. An automatic knock-off is 


provided for t 


d mo 

Se poaiile breakage of the feed gears. The worm for 
ine feed shaft is provided with ball thrust washers. 

The lead screw is placed directly under the front shear, 

and is thus protected from damage. t 

special bearing in the saddle. A reverse motion operated 


The lathe is said to be exceptionally easy to 


1] motions, including the reversing gear, can be | 


| his part, and that is the real dispute between the parties, I 
| think we should not be acting in the spirit of the law if we 


he longitudinal traverse of the saddle, also the | 
tions, and in addition there is a safety device to | 


It is provided with a | 


he is an unfit judge; but if facts subsequent to the signing 
of the contract have given rise to a substantial dispute, in 
which there are allegations of continued unreasonableness on 


shut the doors of the court to such a dispute, and forced it to 
be referred to arbitration.”’ 

It is to be trusted that the principle so laid down may be 
extended. After all, an arbitration is only made a condition 
precedent to litigation by the consent of the parties. It in 
no way ousts the jurisdiction of the courts, nor does an 
agreement to refer to*A..B. prevent the court from saying 
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Fig. 4-HEADSTOCK WITH COVER REMOVED § | 


from the saddle is fitted for screw cutting, giving a return to 
the saddle of 8 to 1 in the 16in., 19in., and 23in. swing 
lathes, and 10 to 1 in the 35in. machines. It will thus be 
seen that whilst screw cutting the nut need never be 
disengaged from the screw. Change wheels are used in the 
firm’s lathes Nos. 2A and 3A, but in all the other machines 
a Norton magazine gear-box is provided. This gives 33 
feeds, and will enable threads of from 56 to 2 to be cut. In 
the firm’s Nos. 4 and 5 lathes there is an extra lever on the 
feed-box giving a separate set of speeds for threads of very 
coarse pitches. The loose headstock is of the set-over type, 
and is adjustable for taper work. A turret slide with an 
automatic longitudinal feed can be supplied. The feeds are 
positive in all sizes of the lathe. 

In order to meet the demand for heavy duty lathes the 
firm has designed special machines for rough turning, 
railway axles, shafts, and similar parts, and for preparing 
such work for the finishing machines. These high-speed 
lathes are very similar to the standard machines, but have 
larger dimensions. 





THE EMPLOYER'S ENGINEER AS ARBITRATOR. 
(From our Legal Contributor.) 


CASES in which the contractor finds it possible to escape 
from the provision that all disputes are to be referred to the 
employer’s engineer are so few and far between that it is well 
to make as public as possible any that do occur. The report 
of such a case is to be found in the Weekly Notes, March 4th, 
1911, Freeman v. Chester Rural District Council. The action 
was brought by contractors to recover the balance of the price 
of certain sewerage works constructed for a local ‘authority. 
The conditions provided in the widest possible terms for the 
reference of all disputes under the contract to the engineer of 
the local authority. The defendants took out a summons 
for astay of proceedings under Sec. 4 of the Arbitration Act, 
1889, on the ground that all disputes had to be decided by 
the engineer. They alleged that the works had not yet been 
completed to his satisfaction ; that he had not issued certifi- 
cates of completion pursuant to the conditions ; and that 
they were calling upon the plaintiffs to make good certain 
sewers which were defective. 

The plaintifi’s case was that the works were constructed 
under the supervision of the engineer and had been passed by 
him as satisfactory; that he had fixed the date of completion of 
both contracts at the Ist of January, 1906, and had by the 
correspondence admitted that the period of maintenance had 
expired ; and that he had expressed a concluded opinion that 


the work complained of by the defendants as defective was | 
all wrong, and that, in these circumstances, the matters in | 


dispute ought not to be referred to him. 
were denied by the engineer. 

The judge having refused to stay the action, the council 
went to the Court of Appeal. In the course of his judgment 
the Master of the Rolls said that in view of the fact that the 
proper determination of the matters in dispute involved the 
cross-examination of the engineer, upon whom, however, he 
desired to cast no imputation, and that it was obviously im- 
possible to allow the arbitrator to be cross-examined by one 
of the parties to the arbitration, the action should be 
allowed to proceed. 

This decision, which is upon the lines of Blackwell v. Mayor 
of Derby, which we have frequently quoted in these columns, 
Supports the view that there is a tendency for the judges to 


These allegations 


that ‘‘ A. B. is not fit to decide this case.’’ The result of | 
the case under review will probably be that the case will be | 
heard either by the Official Referee or an arbitrator appointed | 
by the court. 








HOLLOW-CHISEL MORTISING MACHINE. 


A NEW series of horizontal hollow-chise]l mortising machines 
has just been introduced by A. Ransome and Co., Limited, 
of Newark. One of these is shown in the accompanying 
illustration. The principal features claimed for these 
machines are, first, that they are stronger and heavier than 
machines of the same type hitherto made for dealing with 
wood of similar dimensions, the new series having been 
designed specially for doing quick and continuous work in 
teak ; secondly, that the reciprocating motion of the chisel is 
driven through friction rollers; and thirdly, that the chisel 
and auger are fitted with a fan device which blows away the | 
chips and materially assists the former in clearing itself. 
Three sizes of machines of this type are made. No. 1 can 
take in timber up to 6in. wide and 6in. thick, and can make 





| Trim Calculator,” by Mr. 8. B. Ralston. 





a mortise of a maximum width of fin. and a maximum depth 


device being provided to enable the mortises to be made in 
any position on the material. 

The mortising chisel is mounted in a carriage in a hori- 
zontal slide on the top of the main spindle. The mortising 
is, of course, effected by means of a reciprocating hollow 
chisel having an auger revolving inside it, the chisel squaring 
the holes as they are made by the auger, and the auger as it 
revolves removing its own chips and those made by the 
chisel. In this operation it is assisted by the fan device 
mentioned above. This consists of blades fitted to the auger 
spindle which create the necessary air blast as the latter re- 
volves. The reciprocating motion of the chisel is actuated 
by a crank with a variable stroke which is driven by elliptical 
gears, so as to give it a slow forward and a quick return 
motion. The gearing is driven by a worm and worm wheel, 
the worm wheel being fitted with a three-speed cone. The 
chisel is set in motion by depressing the foot lever, which 
brings into gear the friction wheels driving the worm spindle. 
On releasing this foot lever the friction wheels are imme- 


| diately thrown out of gear, and a brake is automatically 
| applied. 


The two smaller machines in the series differ slightly in 
general design from that just described, but they are very 
similar to it. A point in which there is a difference is that 
No. 1 is fitted with one and No. 2 with two rates of feed, 
whereas No. 3 has three. No. 1 takes three brake horse- 
power as a maximum to drive it, No. 2 five brake horse- 
power, and No. 3 seven brake horse-power. 








INSTITUTION OF NAVAL ARCHITECTS. 
THE forthcoming Spring Meeting will be held in the hall of the 


| Royal Society of Arts, John-street, Adelphi, on Wednesday, April 
| 5th, morning at 11.30 o’clock ; 


on Thursday, April 6th, morning 
at 11.30, and evening at 7.30 o'clock; on Friday, April 7th, morn- 
ing at 11.30, and evening at 7.30 o’clock. 

PROGRAMME OF PROCEEDINGS. 

Wednesday, April 5th, morning meeting at 11.30 o'clock :—(1) 
Annual report of Council. (2) Election of the president, ofticers, 
and Council. (3) Election of new members, associate-members, 
associates, and students. (4) Appointment of scrutineers for the 
next annual meeting. (5) Alterations of rules required by Incor- 
poration under Royal Charter. (6) Address by the chairman. 
(7) Presentation of the Institution premium to Mr. T. B, Abell, 
R.C.N.C. 

The following papers will then be read and discussed :—(1) “‘ The 
Problem of Size in Battleships,” by Professor J. J. Welch, M.Sc., 
member of Council. (2) ‘‘'T'welve Months’ Experience with Geared 
Turbines in the Cargo Steamer Vespasian,” by Hon, C. A. Parsons, 
C.B., LL D., D.Se., F.R.S., vice-president, and Mr. R. J. Walker, 
member. (3) ‘“‘ The National Experimental Tank and its Equip- 
ment,” by Mr. G. 8. Baker, member. 

Thursday, April 6th, morning meeting at 11.30 o'clock :— 
(4) ‘* Diesel Engines for Sea-going Vessels,” by Mr. J. T. Milton, 
vice-president. (5) ‘‘The Influence of Longitudinal Distribution 
of Weight on the Bending Moments of Ships among Waves,” by 
Mr. F. H. Alexander, member. (6) ‘‘ Considerations Affecting 
Local Strength Calculations of Ships,” by Mr. J. Montgomerie, B.Sc. 
Evening meeting at 7.30 o’clock :—(7) ‘‘ The Acceleration in Front 
of a Propeller,” by Mr. R. E. Froude, LL.D., F.R.S., hon. vice- 

resident. (8) ‘“‘An Investigation into the Stresses in a Screw 
ropeller Blade,” by Engineer-Lieut. A. Turner, associate-member. 

Friday, April 7th, morning meeting at 11.30 o’clock :—(9) 
‘* Results of Trials of the Anti-rolling Tanks at Sea,” by Dr. H. 
Frahm, member. (10) ‘‘Steering-gear Experiments on the Turbine 
Yacht Albion,” by Dr. H. 8. Hele-Shaw, F.R.S., associate, and 


| Mr. F. Leigh Martineau. (11) ‘Description of a Stability and 


(12) ‘‘General Proposi- 
tions and Diagrams Relating to the Balancing of the Four-cylinder 
Marine Engine,” by Mr. C. E. Inglis, M.A. Evening meeting at 
7.30 o’clock :—(13) ‘‘The Determination, by Photo-elastic Methods, 
of the Distribution of Stress in Ships’ Plating,” by Professor, E, G. 

















HOLLOW CHISEL MORTISING MACHINE 


of 34in.; machine No. 2 can deal with wood Sin. by 8in., 


| and can make a mortise up to 14in. wide by 5in. deep; while 


release contractors from these stringent arbitration clauses. | No. 3 treats timbers Sin. wide by 1lin. thick, and makes 
As Lord J ustice Fletcher Moulton said in Blackwell’s | mortises 2in. wide by Tin. deep. Further particulars of the 
case :—"" Corporations are, in my opinion, often too fond of | last-mentioned tool—which is the subject of our illustration 


putting officers of theirs in the position of engineers under a 
contract, and they forget that, as they are performing other 


—are as follows :—The chisel makes from 16 to 40 strokes 


| per minute, the diameter of the auger spindle is 14in., and 


duties to the corporation, there may arise a conflict between | the revolutions per minute are 2500. The size of the table 


their duties in these other offices, and their duties as engineers 
under the contract, which may give rise to unfair treatment 
to the contractor by reason of the zeal with which the officers 
perform their other duties. Of course, if you have exalted 
an officer of that kind as the arbitrator under the contract, 
you cannot say merely because he is an officer that therefore 


is 40in. by 83in. It is planed on the top, and fitted on a 
longitudinal slide supported in slides on the front of the main 
standard. It is provided with stops for different lengths of 
mortise, and is fitted with a hand wheel and rack and pinion. 


| The table also has a vertical adjustment by means of a hand 
| wheel which actuates a worm wheel, stops and a locking 


Coker, D.Se. (14) ‘‘Some Notes on a New Design of Merchant 
Vessel,” by Mr. M. Ballard. 

In consequence of the lamented death of the late president of 
the Institution, Earl Cawdor, the annual dinner will not be held 
this year. 








FrRozEN concrete as a rule cannot be detected by 
ordinary inspection from concrete laid under natural conditions. 
Cutting out a piece, placing it on a hot stove, and seeing whether 
it sweats and softens is the only reliable guide to determine 
whether the concrete has been merely stiffened up by frost or-has 
actually set to an extent which would warrant the builder iu 





trusting its strength, 
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PUMPING PLANTS ON THE «MANCHESTER 
SHIP CANAL. 


THREE interesting pumping plants have been provided at 
the Mode Wheel, Barton, and Latchford locks on the 
Manchester Ship Canal. Prior to 1907 the amount of 
water used in passing vessels from the higher to the lower 
level in these locks was compensated for, and the level in the 
docks maintained by water flowing in from natural sources. 
Owing to the increase in the traffic on this waterway, the 
quantity of water so used exceeds the incoming supply, 
rendering it necessary at each of the upper locks to pump 
back a large proportion of the water, which would be other- 
wise lost. We are enabled to give, above and below, 
illustrations of the pump-house at Mode Wheel. The plant 
consists of a 200 horse-power four-cylinder Mirrlees-Diesel 
engine, built by Mirrlees, Bickerton and Day, Limited, 
Hazel-grove, Manchester, coupled to a 36in. Drysdale cen- 
trifugal pump by means of a Cowlishaw- Walker clutch. The 
power-house is a rectangular structure, built entirely of 
reinforced concrete. The floor, also of reinforced concrete, 
carries a block of plain concrete of ample strength. The 
building is supported on caissons, standing in an overflow 
race of the canal, which runs beneath the building, as shown 
below. Each power-house provides space for a duplicate 
pumping set when extensions become necessary. On the roof 
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have so far proved so reliable that no spare plant has been 
found necessary. 

The following are particulars of the tests made at Mode 
Wheel locks during a twenty-four hours’ official test :— 


Quantity of water pumped 104 tons per min. 


Average lift .. “i 13. 27ft. 
pump horse-power 93.3 
. brake horse-power 154 
Fuel oil used per hour chk se 2 ed oa 72.9 Ib. (average) 
brake horse-powe* hour .. 0.473 Ib, 


” ” 


pump horse-power hour .. 0.78 Ib. 


Cost of fuel oil per brake horse-power per hour 0.1d. 
o - pump horse-power per hour 0.,167d. 
The costs are based on fuel oil at a price of 40s. per ton. 
The engines are rated at 200 brake horse-power at 250 revo- 
lutions per minute, so that there was an ample margin of 


power. 








THE WILLESDEN AND WAVERTREE RAILWAY 
ACCIDENTS. 


IT will be remembered that, as related in THE ENGINEER 
of December 9th last, a serious collision occurred on the 
London and North-Western main line at Willesden on the 
5th idem. While a well-filled business train was standing 
on the up slow line at No. 4 platform it was run into by 
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is a steel fuel storage tank of 10 tons capacity, built in with 
reinforced concrete. From this tank a supply pipe and valve 
lead to the fuel tanks of the engine. 

The plant at each lock was specified to be capable of 
delivering at least 22,000 gallons of water per minute, and 
to maintain this rate of delivery for twenty-four hours 
without interruption. The water, after being raised by the 
pumping plant, is conveyed to the docks by means of a 
conduit, 4ft. 6in. in diameter, against a mean static head of 
about 13ft., to which 3ft. has been added to cover friction. 
The results of a twenty-four hours’ trial carried out at Mode 
Wheel proved satisfactory, a delivery of 23,000 gallons, or 
nearly 104 tons, per minute being easily maintained. The 
engine, a separate view of which is given on page 309, runs on 
crude oil, and can be started up and be under way within 
one minute, while full load can be put on in two minutes. 
They incorporate the well-known Diesel engine features, and 





Se 


“WAIN 


HOUSE AT MODE WHEEL 


another business train, for which the signals had been 
improperly lowered. The rear two coaches of the standing 
train were telescoped, five passengers were killed, and 146 
injured. 

Colonel Yorke’s report to the Board of Trade concerning 
this mishap has now been issued. The signalman at No. 5 
signal-box, controlling the entrance to the station, admitted 
that he was to blame for the accident. He alleges that 
while the second train was approaching the station on the up 
slow line, with the signals against the train, he pulled the 
necessary levers to allow some empty carriages to leave a 
siding on to the up fast line. The disc signal for this move- 
ment is worked by No. 53 lever. The lever for the up slow 
line home signal is No. 55. What happened, the signalman 
says, was that he pulled No. 55 lever in mistake for No, 53. 
Were that the case, it shows, says Colonel Yorke, that the 


are numbered, and, whatever lever he pulled, it is 
that he did not look at it. 

But the Board of Trade inspector is not altogether Satisfied 
with this explanation. There were two signalmen jn th 
box at the time, one of whom was learning the duties, 
When the stationmaster saw the regular signalman after th. 
accident, the man said: ‘‘ We have made a mistake between 
us.’’ If he pulled the wrong lever, that clearly was his 
mistake, and no one else’s. There had been some conversa. 
tion between the two signalmen after the arrival of the first 
train, and when the second was approaching the regular man 
said that he inquired of his mate: “‘ Is all right for this y) 
train?’’ Colonel Yorke therefore thinks it likely that the 
man, knowing that the usual time had elapsed for the firs, 
train to clear the platform, put this question to his mate 
and at the same time, being anxious not to delay the second 
train, thought that he could safely lower the up home signa] 
for it before making sure that he had already received from 
No. 2 box the train-out-of-section signal for the first train, 

The fact that there were two men in the box gives the 
inspecting offi-er an opportunity to comment that it is often 
urged that safety of working would be increased if two men 
were always employed in signal-boxes. This idea is not cop. 
firmed by the present occurrence, as there were two experienced 
signalmen in the box, and yet the mistake occurred. It js 
by no means improbable that the division of responsibility 
between the two men was in some way or other the cause of 
the accident. 

The view of that part of the station is obstructed by one of 
the piers of an overbridge, and Colonel Yorke says that jt 
would be an advantage if something could be done to remed, 
this defect, either by rebuilding the north end of the bridge, 
so as to permit of the removal of the pier, or by shifting the 
position of the signal-box. But, he says, the best thing to 
do to prevent a recurrence of an accident such as this would 
be to track-circuit the line through the station, and cause 
‘the track-circuit to control the home signal in such a manner 
that when a train is anywhere between the home signals of 
the two signal-boxes, Nos. 5 and 2, the home signal of No. 5 
shall be automatically locked at danger. Although this 
device would not actually improve the view from the signal- 
box, it would render the view of much less importance. 
Unfortunately, the advantages of track circuiting are, at the 
present time, largely neutralised by the use upon English passen- 
ger rolling stock of Mansell wheels with their wooden bodies, 
This difficulty can be got over by bonding the tire to the hub 
of the wheel by means of a copper strip, so as to form a 
metallic connection between them, and thus complete the 
electrical circuit from rail to rail through the wheels and 
axle. The London and North-Western Railway Company 
is taking steps to have all the wheels so bonded, but this 
must take time, and until it is complete track-circuiting and 
automatic signalling cannot entirely be relied upon. 

In the meantime, with a view to improving matters, the 
company has fitted an electric lock on the up home signal of 
No. 5 box, controlled by the block instruments in No. 2 
box, whereby this home signal is normally locked, and the 
lock is only released when the signalman in No. 2 box has 
accepted a train and given “‘ line clear ’’ on the block instru- 
ments to No. 5. In this way it becomes impossible for the 
man in No. 5 to lower his home signal without the consent of 
the man in No. 2. 

In order that signalmen may not have to carry in their 
minds the block signals they have sent and received, train 
register books are provided, in which there is a column for 
each block signal as well as for particulars of the trains. In 
these the times are entered at which the signals are ex- 
changed. In busy signal boxes boys are employed to do this 
booking. After the accident at Willesden it was found that 
some incorrect entries had been made in the book of No, 5 
box. The boy in explanation naively said at the Board of 
Trade inquiry that ‘* the columns had to be filled up,’’ which 
answer shows that he had a peculiar idea of the nature of 
his task. Colonel Yorke says he has long been of opinion 
that it would be a great advantage, at places where the signal- 
men are too busy to do the train booking themselves, to adopt 
an automatic recording device, working in connection with 
the block instruments, so that every block signal given and 
received would be recorded upon a tape. In these days of 
electrical and mechanical science there should be no diffi- 
culty in designing such an instrument. The accuracy of the 
records, and the check upon irregularities, which would 
be thereby afforded, would, he considers, more than compen- 
sate a railway company for the cost of the machine. In the 
meantime the train books might be simplified, and the 
number of columns and entries regarding each train consider- 
ably reduced. This would give signalmen a better chance of 
attending to the train books themselves, and render the em- 
ployment of booking boys unnecessary. 

The report concludes with some observations on the tele- 
scoping of coaches when collisions occur. This is dealt with 
in our leader columns. 

There has also been issued a report by the same officer ona 
collision at Wavertree Junction, London and North-Western 
Railway. This occurred on January 9th, and was caused by 
the signalman failing to put the home signal to danger 
behind a train, with the result that a second train found the 
signal ‘‘ off,’’ and came into collision with a light engine 
that had assisted the first train. 

On this neglect to work to the block regulations on the 
part of the signalman, Colonel Yorke says that the best way 
in which errors of this sort can be guarded against is by the 
introduction of the track circuit combined with automatic 
or semi-automatic signals. ‘‘ But to introduce this method 
of signalling upon English railways would involve the ex- 
penditure of a very large sum of money, and would take a 
considerable time to carry out. Supposing this were done, 
the natural result would be to cause a large decrease in the 
number of signalmen employed, and to lessen the responsi- 
bilities and status of those remaining. If everything were 
made ‘ fool-proof,’ men of skill and intelligence would no 
longer be required for manning our railways. Signalmen 
would be well advised to show, by loyal and intelligent 
adherence to the rules and regulations—each one of which is 
based upon experience—that they can give as good results in 
the handling of traffic with safety as is claimed for automatic 
signalling.’’ 

Colonel Yorke; in conclusion, draws attention to the fact 
that there is no definite instruction in the rulo-book that 
every signal must be placed at danger immediately after the 
passage of the train for which it has been lowered. 
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man was paying scant attention to his duties, All the levers 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





LIVE STEAM FEED-WATER HEATING, 


Sik,—The question as to whether there is*any advantage in | 
| a little experience with a well-known heater, under discussion, | 


heating the feed-water with steam direct from the boilers appears 
to have raised an interesting discussion. A glance at the tem- 
perature entropy diagram should convince any scientific engineer 


that there cannot be any real thermal gain derived from the units | 
| There were two feed ranges and two feed check valves which 


of heat exchanged during the process of heating the feed water. 
The matter is more deeply seated, and a true conception of the 
reason why live steam feed heating is beneficial cannot be shown 
mathematically. I have read Mr. Hall’s remarks of March 10th, 


in which he states ‘‘ that the whole matter is a delusion,” and also | 


Mr. Erith’s, asking for proof of the advantage of live steam heat- 
ing in marine installations, and I should like in this letter to place 
before Mr. Hall and Mr. Erith the results of my experience in the 
working of high duty forced draught marine boilers, and a theory 
that I have drawn as the result of my experience. There is with- 


per cent., depending on the duty of the boiler, by the simple 

means of putting in and using properly a live steam feed-water 

heater. JAMES Rp. FIsH. 
Bolton, March 3rd. 


Sir,—I have read with great interest some of the letters in your 
paper referring to live steam feed-water heating, and having had 


thought perhaps some of your readers would be interested to know 
my experience and opinion on this subject. The heater I tested 
was fitted to a Lancashire boiler, with superheater and economiser. 


enabled me to use either economiser feed or cold feed, with or 
without the heater. After making about a dozen evaporation 
trials with heater and without, and taking steam temperatures, 
feed temperatures, and gas temperatures, without getting any 
results which my conscience would let me feel were satisfactory, | 
came to the conclusion that if there were any slight increase in 


efficient of, say, 3 to 5 per cent., eight-hour trials would not be 


| sufficiently accurate for comparison, as I do not think hand firing 
| can be done on two occasions with less than 3 per cent. variation. 


out a doubt a distinct improvement in the steaming capabilities of | 


hard-worked boilers immediately the feed heater is put on, and is 
very noticeable in the stokehole, where the firemen’s work is 
materially reduced. Without stating any figures, it should be 
obvious that if the revolutions can be maintained with less forcing 
of the fires by putting in a live steam feed heater, then we are on 
the right lines. I can assure both Mr. Hall and Mr. Erith that 
what I have stated above is quite correct, and can also suggest the 
reason for the economy. I have noticed that if a live steam heater 


Therefore I concluded that a test of this heater should be left to 
actual coal consumptions per month on some constantly loaded 


| boiler. 


I do believe that if a boiler which had been kept absolutely free 
from scale was fitted with a live steam feed heater, that no economy 
in fuel would result ; but, on the other hand, I firmly believe that 
if a boiler be fed with bad water for, say, three months, and then 


| sealed thoronghly and made as near the same as before feeding 
| with bad water, then to fit a live steam feed heater and run for 


be suddenly shut off and a low temperature feed put on when the | 
boilers are working at full power, priming soon manifests itself, | 


especially if the density of the water is getting toohigh. This suggests 
the true reason of the benefit derived from heating the feed with 
live steam, apart from its theoretical aspect. It is really a ques- 
tion of promoting the proper circulation of the currents in the 
boiler, which must be exceedingly vigorous in a hard-worked 
boiler operating under forced draught. When the feed enters the 
boiler it meets the rapidly moving currents, and exercises a retard- 
ing effect. The higher the feed temperature the quicker it 
mingles, heats up, and advances with the circulating currents. 

The lower the feed temperature the greater the retardation of 
circulating currents. 
low temperature feed put on, the latter shoots across the currents 
moving in circulation, and the retardation is such as entirely to 
disarrange them, and as the output of heat energy from the 
furnaces and combustion chambers is continuing at the same rate, 
when the formation of steam is suddenly checked by retardation 
of the circulating currents, the accumulated energy from the 
furnaces and combustion chambers is diverted, which is made 
manifest by an upheaval of the main body of water in the boiler, 
that is, the boiler primes. Priming is, in this case, improper 
ebullition, and manifests itself in hard-worked boilers when sudden 
reduction in feed temperature or sudden increase in evaporation is 
effected. This suggests that heating the feed water with live 
steam decreases retardation of circulating currents in a boiler and 
allows fora better and freer action of circulation and the more 
efficient transmission of heat energy to the water, instead of it 
being wasted in throwing the water about in the boiler to make 
way for the currents struggling against the retarding influence of 
a cold feed. 

_The foregoing is a view based upon observation of high-powered 
high-duty boilers working under forced draught conditions, such 
as water-tube express locomotive boilers, such as are fitted to river 
steamers, and ordinary marine boilers, which are troublesome by 
reason of their liability to prime if low temperature feeds be. used, 
and gives a clue to the reason for the increase in steaming capa- 
bilities and efficiency and the somewhat widespread practice of 
live steam feed heating where waste heat is not available. I will 
say that the higher the duty of any boiler the more it benefits by 
feed heating, and I have had such numerous practical experiences of 
the difference the live steam feed heater makes that I can say with 
confidence that the decrease in coal consumption in a high-worked 
boiler with forced draught may be as great as 5 per cent. to 10 


If a high temperature feed be shut off and a | 





three months, a saving would result due to the prevention of scale 
to a certain degree. Perhaps this accounts for some of the savings 
derived by some live steam heater users. 

In Mr. Field’s letter of the 7th inst. I notice he informs us that 
a live steam feed heater is a spendidly efficient priming device. If 
this is correct, he should have got a lower superheat temperature 
with heater than without, and therefore the opposite to Mr. 
Wilkinson. I see nothing very alarming if all the water in a boiler 
were at steam temperature as Mr. Field seems to imagine. Water 
at steam temperature and steam at that temperature are two very 
different things. I have heard people say that when water has 
been fed into a boiler through a live steam teed heater, and heated 
up to steam temperature, that it is ready to burst into steam on 
entering the boiler. One is apt to forget that only a little over a 
quarter of the heat necessary to burst the water into steam has 
been added in raising the water to steam temperature, and that 
approximately three-fourths of the total has yet to be added to 
burst the water into steam, as they term it. 

I do not agree with Mr. Field’s explanation of the cause of the 
efficiency of an economiser, after being installed, causing a greater 
saving than that due to extraction of heat from the waste gases. 
I suggest that the extra saving is due partly to better furnace 
efficiency, resulting from a lower temperature difference at the 
stack resulting in less draught, and partly by lowering the draught 
due to bends and reductions in area in flue constructions. Another 
thing which would effect the saving slightly with an economiser 
would be a better regulation of feed. CLARENCE A. FELL. 

Sheffield, March 15th. 





S1r,—I regret that Mr. Hall is unable to accept my offer to carry 
out his own tests on the Dundee boiler. I should very much have 
liked some engineer who is an admitted disbeliever in the efficacy 
of live steam heating to have supervised a duplicate set of tests, 
and if Mr. Hall cares to nominate any other person to take his 
place the offer is still open. But I do not understand his explana- 
tion that the reason for his declining is that I do not claim any 
inherent economy for the process. Surely my letter was explicit 
enough on tbat point. 

With regard to Professor Goodman’s remarks, the coal in the 
various trials was taken from the same pile, the lower portions of 
which contained the more moisture. The difference between the 
average wetness in the two trials with the heater and in the two 
without the heater was, however, less than one per cent. Com- 





paring the two heavy load trials respectively with and without 
heater, the difference in the wetness was only one-third of one per 
cent. 

The difference in the rates of evaporation in the corresponding 
trials was not, I think, sufficiently large greatly to affect the 
validity of the comparisons, and this is particularly the case in the 
heavy power trials, where the difference was only 3 per cent., while 
the over-all gain in efficiency with the heater in operation was 8.3 
per cent. I have had the opportunity of consulting the records of 
a very large number of tests ou a similar boiler at the Manchester 
University at different rates of working and under otherwise iden- 
tical conditions. From twenty of these, chosen at random, I find 
that with the same mean rates of firing as were adopted in the 
Dundee trials a variation of 20 per cent. in this rate affects the 
efficiency by about 4 per cent. A comparison of the efficiencies of 
the Dundee boiler under identical conditions, but with the rate of 
evaporation doubled, shows a reduction of efficiency of about 16 
per cent., and substantially confirms the above figure. With these 
results in view, I think I am justified in claiming that the varia- 
tions in the Dundee trials, particularly in the heavy load series, do 
not materially affect the results. A. H. Gipson. 

Dundee, March 20th. } 


METRIC SYSTEM. 


Sir,—I presume that Mr. Parker, in your issue of the 17th 
inst., does not dispute the fact that we can pass from one denomi- 
nation of length to another in the metric system by merely moving 
a decimal point and witbout altering the figures ; so also with the 
measures of surface volume and weight. 

That is the fact which I thought I had expressed clearly enough 
in my letter; but Mr. Parker evidently refers to a different _ 
matter, viz., the passage from one set of units to another, ¢.7., 
from weight to volume, where one cubic centimetre of water 
weighs one gramme instead of a centigramme. That is no real 
difficulty or defect in the system, but is rather a matter of nomen- 
clature, which is probably unavoidable in the nature of things 
where several conditions have to be satistied, ¢.g., in devising the 
fundamental metric units of electricity and magnetism it was 
found that when one of them was of a convenient size the others 
could not all be so. The difficulty was really unavoidable and 
inherent in the nature of things, Ohms’ law, &c., not in the metric 
system. as hn Ee 








THE CONCRETE INsTITUTE.—The offices of the Concrete Institute 
will to-morrow be removed from 8, Waterloo-place, 5.W., to 
Denison House, 296, Vauxhall Bridge-road, Westminster. New 
telephone number, 2112 Victoria. 

THE INSTITUTION OF CIViL ENGINEERS: STUDENTS’ MEETINGS.— 
At the students’ meeting held at the Institution on Friday, the 
17th instant, at 8 p.m. (Mr. Henry Woodall, M, Inst. C.E. in the 
chair), Mr. Alwyne Meade, Stud. Inst. U.E., read a paper entitled 
“The Production of Water Gas.” The paper described the 
different plants commonly used for the manufacture of the gas, 
and compared the product with coal-gas and suction gas in its use 
as an illuminant and a fuel. The discussion was opened by Mr. 
J. Russell, who was followed by Messrs. L. Lacey, 8. A. Beving- 
ton, R. W. Brims, A. Eastmond, H. V. Hutt, and A. R. Montagu. 
The chairman briefly addressed the meeting on the general advan- 
tages and disadvantages of the use of water gas, with especial 
reference to its value in English practice. 

AERONAUTICS AT THE SCOTTISH EXHIBITION. —In the aviation 
section of the Scottish National Exhibition, to be opened in Glasgow 
on May 3rd, many objects of historical and scientitic interest will be 
shown, including one of the earliest forms of aeronautic machines 
tried in Scotland, viz., Pilcher’s Glider. There will also be 
exhibited propellers of various kinds and new forms of automatic 
stability control gear, as well as a great variety of accessories. The 
Scottish Aeronautical Society, which is taking an active interest in 
this section of the exhibition, is receiving the support and co-opera- 
tion of the Royal Aero Club, the Aerial League of the British 
Empire, and the Aeronautical Society. Col. John A. Sillars, one 
of the most active members of the Scottish Society, has had a con- 
ference with the committee and executives of these institutions 
with regard to the arrangements. It is proposed to display two 
fully equipped aeroplanes at one time, and a sufficient number are 
already available to furnish a change once a month. 

EXHIBITION OF SMALL MECHANICAL PLANT.—An exhibition of 
small machines and plant which is being organised by the Antwerp 
Small Mechanical Plant Syndicate is to be held at Antwerp from 
13th May to 13th July next. This syndicate is of an official and 
co-operative nature, and it supplies technical information to the 
smaller industrial firms which are desirous of adopting mechanical 
plant or tools. This information is given by engineers appointed 
by the Ministry of Industry and Labour. ‘The general classifica- 
tion of the exhibits is to be as follows :—(1) Electricity, including 
dynamos, motor boats, pumps, lifts, &c. ; (2) gas and oil engines ; 
(3) woodworking machinery; (4) ironworking machinery ; 
(5) machines for sawing and polishing stone; (6) victualling ; 
(7) shoe machinery; (8) washing and paimting machines ; 
(9) printing and drawing machines ; (10) miscellaneous machines, 
including those for jewellers, diamond cutters, and armourers ; 
(11) small hand tools; and (12) sundries and accessories. In- 
formation can be obtained from the secretary of the syndicate, 
109, Longue rue Neuve, Antwerp. 

Tue Junior Institution OF LocoMoTIVE ENGINEERS.—An 
institution has been founded under the title of ‘‘The Junior 
Institution of Locomotive Engineers,” with the primary object of 
bringing together those actually engaged in locomotive construc- 
tion and running, in order that ideas may be exchanged. By the 
courtesy of railway officials concerned, visits will be maae to 
railway works and running departments, &c. Papers will be read 
dealing with railway and other engineering matters. ‘There are 
three grades of membership, viz., full members, associate members, 
and associates. Mr. J. H. Adams, M.I. Mech, E., Locomotive 
Superintendent North Staffordshire Railway, has consented to be 
the first president, and the following gentlemen have consented to 
act as vice-presidents :—Mr. B. K. Field, M.I. Mech. E., Mr. W. 
Beckit Burnie, D.Sc., Mr. Goose, Mr. E. L. Ahrons, M.I. Mech. E., 
Mr. L. Billinton, A.M.1. Mech. E., and Mr. A. R. Bennett, M.1.E.E. 
Further information concerning the Institution and forms of 
membership may be obtained trom Mr. T. H. Baxter, B.A., 17, 
Prestonville-road, Brighton, and Mr. G. F. Burtt, Ringmer, 
Sussex. The headquarters are at St. Bride’s Institute, Bride-lane, 
E.C, 

PosT-OFFICE ELECTRICAL ENGINEERS.—At the sixth ordinary 
general meeting of the Metropolitan Centre of the Institution of Post- 
office Electrica! Engineers, held at the Institution of Electrical Engi- 
neers, on March 13th, Mr. H. R. Rivers-Moore read a paper on 
‘‘Small Prime Movers.” Commencing with an outline of the 
differing principles of momentum and impulse working, Mr. 
Rivers-Moore proceeded to illustrate brietly their application in 
the case of steam turbines. ‘I'hen, confining himself to pressure 
engines of the piston type, he described the main features of 
design and the methods ot governing in small steam engines, and 
gave a fairly detailed account of the meaning and use of the 
indicator diagram. Passing on to internal combustion engines, 
the slow-speed gas and oil types were very fully described, with 
the principles on which they depend. After a reference to two- 
stroke and gradual combustion engines, the paper concluded with 
a short account of the special characteristics ot petrol and alcohol 
engines. A short discussion followed, in which Messrs, k. W. 
Rees, J. Coxon, and D. H. Kennedy took part. Mr. Rivers- 
Moore then replied, and the meeting closed with a vote of thanks 
proposed by the chairman, Mr. J, M. G. Trezisé, 
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| axle pect, a gg drive and clutch. The two Clutches 
: = | are controll a single lever, so that as soon ; : 
M O TOR FIRE ENGIN E | thrown out the te rage tet into gear. In this vera 
Dae : sa pea tire-engine can be driven up to the scene of the outbreak a i 
MR. JEAN ZWICKY, SOUTH TOTTENHAM, ENGINEER instanty converted into a pumping engine. The motor in 
| 100 horse-power, and is connected to the engine shaft } 
| Hele-Shaw disc clutch. ™ 
In addition to the details which we have described above 
this fire-engine carries a chemical fire extinguishing 
appliance, embodying certain patents of Mr. Zwicky’s, rv 
usual, this appliance depends for its action on the discharg. 
ing of a bottle of acid into a solution of sodium carbonate or 
other salt, which will generate carbon-dioxide. In the cage 
of the extinguisher under consideration, the acid is containeg 
in an inverted metal bottle, having its orifice stopped with a 
lead mushroom valve, This valve is pressed upwards bya 
spring, and when it is desired to discharge the acid contents 
into the solution, a lever arm, working in a race on the valye 
spindle, is pulled down by the movement of a handle outside 
the chemical cylinder. This movement allows the acid to 
escape, and simultaneously brings a stirring appliance into 
action, so as to facilitate the rapid generation of gas, 4 
minor matter of considerable importance is the filling of the 
petrol tank. If this should require attention while the 
engine is dealing with an outbreak, there might, unless pre. 
cautions were taken, be a serious risk of explosion. -In the 
present engine this danger has been obviated by providing a 
species of double-beat filling valve for the petrol tank. We 
are informed that this fire-engine has been at work for over a 
year now, and that it has given every satisfaction. 














THE INSTITUTION OF CIVIL ENGINEERS. 


ELECTRIFICATION OF A PORTION OF THE SUBURBAN 
SYSTEM OF THE LONDON, BRIGHTON AND SOUTH 
COAST RAILWAY. 

At the ordinary meagg | on Tuesday, March 14th, Mr. Alexander 

Siemens, president, in the chair, the paper read was ‘‘The Elec. 
MOTOR FIRE-ENGINE FOR TOTTENHAM. , ings are also provided on the pump delivery chamber, so that | trification of a Portion of the Suburban System of the London, 

| hoses may be attached at this point should occasion—for | Brighton and South Coast Railway,” by Philip Dawson, M. Inst. 

A NEW type of motor-driven fire-engine has recently been | example, when the engine cannot be brought close enough to | ‘ = a ea be wenn whee paper ull a 

patented, constructed and supplied to the Urban District | the fire to utilise the monitor effectively—require it. The | . > The sitgles eile Geaketh with ovecheel 

Council for Tottenham by Mr. Jean Zwicky, of 66, Chester- | pump supply chamber opens into a casing on the underside | pedo at. ot of 6700 volts pe frequency on a6 eke 

road, South Tottenham. This engine, which is illustrated | of the chassis. From this casing a hose connection is pro- per second, was decided upon ; tenders were called for electrifying 

in the accompanying engravings, embodies in its design | vided on either side whereby the pump may draw its supply | the South London line in 1905, the contract being let on March 

several patented features of considerable interest, and, looked | from a river or pond. If the ordinary street supply is being | 30th, 1906. ‘The first electric train ran on January 17th, 1909, 

at generally, represents a distinct departure from the ordinary | used, the water is first passed into a fixed tank carried at the | and the full public service was commenced on December Ist, 1909, 

lines of motor fire-engine construction. rear of the machine. From this tank a 6in. suction hose ! The selection of the single-phase system was at the time very 
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DETAILS OF THE MOTOR FIRE ENGINE 





Its chief point of difference is probably to be found in the | conducts the water to the pump supply chamber casing. An | severely criticised by many engineers ; but thirteen months 
fact that is ho paneled like octal types 4. fire-floats, with a | ordinary hose-box is carried on the chassis directly over this came — ~~ a — et eee Bee a, 
radial nozzle, or monitor, from which the jet of water may | street water supply tank. : ; pea pone deen te aye : 1 Bice oT stop. of 20 
be delivered. This monitor is mounted directly on top of an The pump is double-barrelled, one cylinder being mounted | - ech Boe oc eaggyy. Rapes Cin on en tes Reals kaadon 
air vessel, and can be swung round in a horizontal plane or | on each side of the chassis frame. Each cylinder has a bore | }in6 were so satisfactory that the Brighton Company decided to 
elevated to any angle as required. By mounting the monitor | of 7in. and a stroke of 6in., the two cylinders being driven | extend the*system from Battersea to the Crystal Palace and 
thus directly on the air vessel, connecting pipes, with their | from a common crank shaft passing through the gear-box of | Selhurst, and from Peckham Rye 74 Tulse Hill to the Crystal 
bends and consequent loss of pressure, are avoided. ‘The | the engine. This crank shaft is driven through a worm, | Palace, thus bringing the total length of route electrified to 28 
air vessel preserves the continuity of the jet, and is fed | worm wheel, and clutch from the countershaft in the gear- | miles, which is equivalent to 62 miles of single track. 

directly from the delivery chamber of the pump. Side open- | box. From the gear-box power is transmitted to the back! The minimum drop in the'earth-return is limited by the Board 
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de to 20 volts, and it is to be noted that neither the Lanca- 
dT a Yorkshire nor the North-Eastern Railways have any 
shire “sts imposed upon them, as they were electrified without 
such — obtain special Parliamentary powers. The system of 
on and feeding was specially designed to meet these 
dis its, and series booster-transformers were used which 
eqaireme’ excellent results, the return drop being well within the 
mee limits. The current for operating the trains is furnished 
rede Brighton Railway Company by the London Electric Supply 
tot El from their power-station at Deptford, and they 
pi em the current on to the railway company’s property at Queen’s- 
dand Peckham Rye, where it is metere for payment. — 
roThe rolling stock of the South London line comprises sixteen 
tor coaches, each equipped with four 115 horse-power Winter- 
Bichberg compensated repulsion motors, and thirty-two trailer 
= the trains being made up in units of two, three, or four 
pron oe as required. The rolling stock for the extension now 
nearing completion comprises thirty motor coaches, each equipped 
with four 150 horse-power Winter-Eichberg motors, and sixty 
trailer coaches, the train units being composed of two, three, 
four, six, or nine coaches, Difficulties have been experienced, 
rticularly in America, with the overhead conductors, but, owing 
to the flexibility of the design employed, no trouble has been 
experienced, and the extensions are being constructed to exactly 
the same design as those originally got out for the South London 
line. The diameter of the trolley wire is pin. and it is supported 
by two catenary wires by means of specially designed insulators of 
a type not hitherto used for railway work, Owing to the fact that 
at Victoria Station porters had to get on to the roofs of the 
carriages in order to light gas lamps, the height of the conductor 
js 20ft in this station and at London Bridge, whereas the normal 
working height is 16ft., and the lowest position under certain low 
bridges is 1:ft. 9in. Double insulation is used throughout, and 
the only type of insulation employed is porcelain. The under- 
frames of the coaches consist of plate girders, and the carriages 
themselves are of a new type as regards this country, being fitted 
with side doors, and having a passage way between compart- 
nts, 
The motors have four poles and are fitted with six sets of 
brushes. The air gap of the motors is 3 mm. and the synchronous 
speed is 750 revolutions per minute, although the motor is capable 
of developing torque at speeds higher than this. The gear ratio 
adopted, after the most careful calculations, as the most suitable 
for the service, is 424 to1. The actual current taken per motor 
at starting on the low tension side is 210 ampéres, with a power 
factor 29 per cent. Each motor car is fitted with two main trans- 
formers, rated at 220 kilowatts each, one for each pair of motors. 
None of the high-tension circuits on the car are accessible except 
when the collector-bows are lowered and when all the high-tension 
gear is earthed ; the collector-bows are kept against the trolley 
wire with springs which are brought into operation by means of a 
piston worked by compressed air. ‘The contact surface is aluminium 
and easily renewable, one contact strip running 50 0 to 6000 miles 
and taking practically all the wear ; after thirteen months’ running 
no appreciable wear can be measured on the trolley wire. The 
pressure of the bow strip against the trolley wire varies between 
8lb. and 12lb. The control of all the motors on the train is 
effected by means of contactors placed on each motor car and 
worked by a master controller in every motorman’s compartment, 
on the multiple-unit control system in every way similar to that in 
use with direct-current motors. The repair shops are situated at 
Peckham Rye, and all maintenance and repairs of the electric 
trains are carried out here. These shops are fitted with electrically 
driven travelling cranes, machine tools, capstans, &c., and all the 
motors, as well as the lights, are taken off the single-phase trac- 
tion ci: cuit. 

The overhead conductor has interfered very little with the 
signalling syst sm. 

The results obtained during actual running more than confirm 
the test results; thus the average energy consumption measured 
at Queeu’s-r. ad (where the current is metered) for the first eight 
months of 1910 was 75.4 watt-hours per ton mile, no allowance 
being made for weight of passengers carried, or for shunting or 
empty running; the figure given, furthermore, includes the 
energy used for light and power at the repair shops, and all losses 
due to leakage, &c. Tests made to ascertain the efficiency between 
the high-tension bus bars of the power station and the trains 
showed that this was equal to 96.6 per cent., a very satisfactory 
figure. Calculations made from the results obtained during the 
running show that the efficiency of the system during controller 
notching is very high, the figure for this being 67 per cent. The 
traffic results obtained have been as satisfactory as the technical 
results, Thus, the increase in the ber of p gers carried 
by the electric service, as compared with those carried previously 
by steam, show that whilst for the first month’s working, namely, 
December, 1909, the traffic had increased over 54 per cent., the 
month of December, 1910, showed an increase of over 125 per cent. 

The service on this railway is an exceptionally heavy one, as 
shown by the fact that for the first year’s running the mileage per 
motor coach owned, including all spares as well as those under- 
going the annual overhaul, averaged 58,000 miles per annum. As 
regards the maintenance of the electrical apparatus, the fi st 
thirteen months’ experience show no reason why the maintenance 
of single-phase should be higher than that for direct-current 
apparatus, The system is certainly more economical than the 
direct-current system as regards energy consumption at the power 
station, as well as regards first cost, and experience has shown it 
to be eminently suitable not only for long-distance work, but also 
particularly for working in and out of large terminal stations with 
their necessarily complicated approaches, and for short-distance 
— such as has had to be encountered on the South London 
ine, 








ANNUAL DINNER, FRIDAY, MARCH 177TH. 


_ The annual dinner of the Institution was vastly improved by a 
judicious cutting of thespeeches. ‘hey were allshort, they were few 
innumber, and they were all so pleasantly light that they could be 
digested without effort. They have left on our mind little or no 
memory of their contents, only the recollection that they had the 
same soothing effect upon the system that rose water is said to 
have upon the alderman’s nerve, which, we understand, is situated 
in some vague area behind the ear. They always bring you rose- 
water in a silver bow] at the Merchant Taylors’ Hall, where the 
dinner was held, we suppose on the off chance that you may be an 
alderman and know what to do with it. 

The President has, of course, to be a little serious, but Mr. 
Siemens managed to make his seriousness very short. He told us 
that a conference on the training of engineers, which it was 
hoped would be representative of afl shades of thought, was being 
arranged by the Institution. We believe this conference is to be 
held on two days in June, when there will be an opportunity of 
getting the views of important people from the far ends of the 
Empire. It is to be hoped that the sub-urban parent will also be 
Invited to give his view of the matter. 
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INSTITUTION OF MECHANICAL ENGINEERS. 





ADDRESS BY THE PRESIDENT, Mr. EDWARD B. 
ELLINGTON. 

THE main considerations in selecting a subject for the customary 
address of your President should be to appeal to the greatest 
number of the meuwbers, and if possible to secure_some permanent 
value to the Institution. In these days of encyclopedic knowledge 
and its application, there is manifest failure before me if 1 attempt to 
give you anything in the nature of a general résumé of the progress 
of engineering science during the period with which J have had 
personal acquaintance with the subject. Such an address could 
no doubt be made interesting by some authors, and serve to pass 
an hour’s time in the comforting contemplation of the marvelious 
progress of the mechanism of life, but | doubt whether it would 
prove of the slightest value to anyone, and I am sure if I myself 
attempt it I shall only bore you. 

An alternative before me was to address you on the subject of 
the particular branch of engineering to which I attached myself 
some forty years ago, and to which | and a few of my compatriots 
have devoted ourselves ever since. I do not know what may be 
the fate of the distribution of hydraulic power in the future. It 
may be destined to occupy a permanent even if subordinate 
position amongst the various means which are available for the 
transmission of energy, or, as a friend of mine has humorously 
suggested, it may so completely pass into the limbo of forgotten 
industries as to not even find a place in the ‘‘ Encyclopedia 
Britannica” when the next edition 1s forthcoming. ‘I'nis at any 
rate is clear, that hydraulic power itself, apart from a particular 
method of applicatiun, is, after the sun, the most lasting source of 
energy, and the most easily adapted to the wants of mankind of 
any of the great powers in the world. I believe I could make an 
address on my own subject interesting and useful, but | have 
decided against it. ‘he fact is, that 1t would be impossible for 
me to deal adequately with it, without appearing as an advocate 
of a particular system. I have often, both in written and spoken 
words, succeeded, as I thought, in being strictly impartial and 
scientific, but I have found, almost invariably, that what I have 
said has been at once discounted as emanating from an advocate. 
{ do not intend therefore, if I can help it, to do an injury to the 
Institution by laying your President open to that charge while 
oceupying this chair. 

lf 1 am to be debarred from addressing you on the subject of 
the general progress of engineering, and also on the particular 
progress of the special branch of engineering about whicn I know 
most, it would seem that | should be without a text at all, and 
have to wander on ina maze of small talk which would exhaust 
you and myself. However, there is a subject which should be of 
great interest to all of us, and, if my discourse should not prove of 
value, it will be due to the manner 1n which it is presented and not 
to the subject itself. I desire to direct your thoughts to mechani- 
cal engineering in general, and its relation to otner branches of 
engineering, also in particular to the purposes and objects of this 
Insutution, and its relation to other engineering institutions, 

Mechanical engineering.—Owing to the great advance that has 
been made in uke mechanical arts, and especially engineering, 
during the period since the Smeatonian Society was tormed in 
1771, it was inevitable that these great changes should be reflected 
in the associations of engineers formed to promote their common 
a'm. Engineers have to know more and to be more completely 
trained than in the past. Their life has become more complicated 
and serious, and in the United Kingdom alone there are now over 
tifty institutions and societies which have to do with engineering 
in one or other of its branches. Our Institution, as it is the 
oldest, claims also to be the most representative body of 
mechanical engineers in the country, but so far as I have been 
able to ascertain there is no definition of what exactly a 
mechanical engineer is, or exactly in what respect mechanical 
engineering constitutes a special branch of the profession. 

1 have placed upon the wall a drawing of possibly the oldest 





example of mechanical engineering work now extant, The 





drawing, which will be published in the ‘‘ Proceedings,” has been 
prepared by Mr. James P. Maginnis, M.I. Mech. E., who has 
presented it to the Institstion. It represents a bronze pump in 
the British Museum, found at Bolsena in Etruria, and attributed to 
Ctesibius, a barber of Alexandria, who lived in the third century 
B.c.! He was probably a contemporary of Archimedes, the 
inventor of a screw for raising water. Curiously enough, a pump 
constructed on the same principle as Ctesibius’ was unearthed a 
few years ago during the excavations at Silchester, the old 
Romano British city situated not far from Reading. This pump 
was a much cruder affair, made of wood and lead, but undoubtedly 
was an effective force pump, and suggests that force pumps were 
in considerable demand at the time of the Roman Emp re. 
Indeed, there was an edict promulgated in Rome at this period, 
by which every citizen was required to keep a fire engine of some 
sort in his house.2. The dawn of mechanical engineering appears 
to have been heralded by machines for the pumping of water. 

An early example of mechanical engineering in this country was 
the erection in 1582 of a pumping engine under the first arch of 
the old London Bridge, worked by water-wheels driven by the rise 
and fall of the tide.* It is interesting to note that at this period, 
it was a Dutchman, Peter Morice, who executed the work, which 
again suggests the importance of water to the making of mechani- 
cal engineers. 

Water-wheels, one would imagine, must have been in use from 
very early times, but evidence such as that of the ancient pump is 
wanting. Undoubtedly there was also machinery of some sort used 
in the building of the monumental works in Egypt and the East, 
and the ancient chariots exhibited no mean amount of mechanical 
skill, Nevertheless it is, 1 suppose, the fact that ‘‘ could a man who 
lived in England but a hundred years ago now revisit his country 
he would in mechanical art find a change far greater than the 
whole progress from the Creation to the time at which he lived.”+ 

A curious fact in the history of development of mechanical 
engineering is that the priests of the ancient religions seem to have 
been acute mechanicians, and invented many contrivances for 
deluding the people—an art in which some of the mechanical 
engineers of the day are not wholly deficient. 

While apparently there have been millwrights, mechanicians, 
and philosophical instrument makers from early times, mechanical 
engineering as a profession is clearly of quite recent origin, and 
engineering organisation starts with the Smeatonian Society. 
Next to the Smeatonian, which occupies a position of ease and 
content in a pleasant backwater of the present, the oldest and most 
comprehensive of engineering institutions is of course that of 
the Civil Engineers. Here there is more substantial ground on 
which to rest. Civil engineers were differentiated from military 
engineers, and the latter when-on the active list are not eligible 
for corporate membership of the Institution of Civil Engineers. 
The comprehensiveness of Tredgold’s definition of engineering is 
obvious. It may be taken to apply to the whole content of 
civilisation, and engineering in fact emerged with the first dawn of 
civilisation. Man, as has been well said, isa tool-making animal. The 
first being who made a tool was the first engineer, and inaugurated 
unknown to himself the art of engineering. Such a reflection 
may be useful in making us realise the all-embracing character of 
engineering in connection with our life to-day, but is not other- 
wise very helpful in our actual circumstances. The Institution of 
Civil Engineers at its first inception in 1818, now nearly a century 
distant, realised its true function ; while perhaps it can hardly be 
said that it has always acted up to its ideal ; there has never been 
a time in its honoured career when it has not striven to maintain 
its character of the representative institution of engineering in this 
country and in the Empire at large. To-day it is more than ever 
alive to its duties in this respect, and is doing all in its power to 
improve the status of engineering. It admits to its privileges all 
engineers, whatever may be the branch of the profession in which 
they may be engaged, who can prove through their qualifications a 
right to be called civil engineers at all. 

When the wide ramifications of modern engineering and the 
extraordinary number and variety of the problems with which 
engineers have to deal are considered, it will I think be apparent 
to every one that it is quite impossible for a single institution to 
deal at all adequately with every branch of engineering. In 1818 
and for many years afterwards it was almost inevitable that 
special importance should have been given to the great works of 
construction, such as roads, bridges, harbours, docks, lighthouses, 
&c., and that mechanical engineering which was of very recent 

rowth should have been relegated to the position of the 

‘inderella of the art. The Institution of Civil Engineers became 
associated in the public mind with a particular, even if a 
supremely important, branch of engineering; and in fact, while 
rarely forgetting its true function and its splendid ideal, it has 
throughout its career been not only maintaining the prestige of its 
representative character of general engineering, but has been a 
special exponent of the great constructional wo:ks of the character 
that I have named. I suppose, if that Institution could go back 
and make use of the experience gained in the course of its history, 
it would have organised itself on somewhat different lines, 
and would to a great extent have avoided the overlapping of 
work and multiplicity of societies which the present system, or 
want of system, has rendered inevitable. It is, however, open to 
question whether, after all, the science of engineering and the 
country generally has not benefited by the wholesome incentive of 
the separate and additional societies that have been formed. The 
réle of the Institution of Civil] Engineers can now only be fully 
met by the several branches of engineering science being separately 
organised under acknowledged ‘‘ Entente Cordiale” with the 
parent Institution. The oldest and most important branch of 
engineering next to the construction of the primary means of com- 
munication and of health is undoubtedly mechanical engineering. 

In 1849, Joshua Field, the then president of the Instituticn of 
Civil Engineers, in the course of his address said: ‘‘ Mr. George 
Stephenson was well known to us all. He was also President of a 
kindred society, ‘The Institutior of Mechanical Engineers.’ That 
Institution principally directs its attention to new inventions in 
the mechanical and manufacturing processes, whilst the com- 
munications brought before us are chiefly accounts of executed 
works in civil and mechanical engineering. Thus, these two 
societies embrace the whole science, and by combining their 
efforts, with mutual goodwill and a perfect understanding, they 
may and do confer great benefits on the public. Mr. Stephenscn 
practised both as a mechanical and a civil engineer, and attained 
equal eminence in both branches of the profession.””® 

Sir William Fairbairn, in a lecture given in 1859, ‘“‘On the Rise 
and Progress of Civil and Mechanical Engineering,” states : 
‘** When | first entered London forty-seven yearg ago (7,¢., in 1812) 
there were no mechanical engineers. ’”6 

But what is really the special characteristic function of mechani- 
cal engineering? This will perhaps be made clear by considering 
the nature of works which cannot be considered as within its scope, 
Roads, bridges, railways, docks, harbours, dams, coast defences, 
are typical examples of so-called civil engineering, and you will 
not fail to notice that they are all of a foundational and stationary 
character ; they are built for something else to run over or into, 
or simply as retaining structures. They belong essentially to the 
order of buildings, and not to the order of machinery. Nearly all 
works of this character, though of primary importance, require to 
be supplemented by apparatus which it is the function of the 
mechanical engineer to supply. 

The of hanical engineering is ‘‘ motion,” while the 
essence of civil engineering is ‘‘ rest.” The life of a road is in its 
motors ; a railway exists for its traffic, which cannot be carried 








1 Smith’s Classical Dictionary, page 259. Ed. 1904. 

2 Ewbank’s ‘‘ Hydraulics and Mechanics,” page 311. 

3 Smiles’ “‘ Brindley and the Early Engineers,” page 51. 
4 Imray and Biggs’ ‘‘ Mechanical Engineering,” page 12. 
5 ** Proceedings,” Inst. C.E., vol. viii., page 29. 

6 Derby Mechanics’ Institute. 
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without the co-operation of the two great branches of the engi- 
neering profession. Docks and harbours are the direct results of 
the development of mechanical engineering in its application to 
ocean traffic, and the great dam at Assouan illustrates the im- 
portance of the mechanical engineer in providing the means of 
regulating the flowing water of the Nile. 

Again, waterworks, sewage disposal works, gas works and 
electric supply undertakings, which would perhaps not generally be 
considered as typical examples of mechanical engineering, are in 
fact very largely dependent on the mechanical engineer for their 
efficiency. Wherever machinery is required, there the mechanical 
engineer is wanted ; butitis very far from my intention to suggest 
that every maker or driver of hinery is a ical engineer. 
1 want to make it clear that mechanical engineering looked at 
from the professional side is of equal importance with any other 
branch for the successful carrying out of the great engineering works 
of the day, and iseven more comprehensive. I quite recognise that 
there are many difficulties in laying down a hard-and-fast line of 
division, and that it may be practically impossible to say definitely 
whether, for instance, the permanent way of the railway is an 
example of mechanical engineering or not. In naval architecture, 
where exactly does the speciality of the naval architect end and 
the function of the mechanical engineer commence? In the 
carrying out of a great electrical undertaking, again it is impossible 
to draw a line and say—thus far electrical engineering and beyond 
it hanical. The practical outcome of all these considerations 
is that nearly every engineer, in order to be fully equipped for any 
special branch of engineering on which he may be engaged, should 
have some right to be considered a mechanical engineer. 

(Qualitictaions of mechanical engineers.—If you have followed me 
so far you will begin to realise what I have in my mind. I have 
little doubt about the correctness of the views I have been express- 
ing, and I may remind you of the great importance which the 
Institution of Civil Engineers now attaches to mechanical training 
in workshops. What, then, is the function of our Institution, and 
are we living up to the position which, from the nature of the case, 
we ought tooccupy? The very comprehensiveness of the parent 
Institution of Civil Engineers renders, as I have already said, the 
existence of specialised institutions a necessity, and the hall mark 
of membership of these institutions, which are equally important 
in their respective spheres of influence, should be such that it can 
be recognised as the diploma of the special branch of engineering 
concerned. Can it be said that the qualification at present 
required from candidates for admission to our Institution would 
warrant such an assumption / 

Now I am coming to close quarters on this question. I quite 
admit that the ideal of mechanical engineering which I am 
endeavouring to place before you, if carried to extremes might 
produce results which would be disastrous to the future of our 
Institution. The great difficulty is to distinguish between a 
mechanical engineer and a good artisan on the one hand and the 
commercial man on the other. Substantially I am maintaining 
that mechanical engineering is a profession; but like all pro- 
fessions not appertaining to what are known as the liberal arts 
there is a great deal of buying and selling and artisan work mixed 
up with it. A very large number of men are employed in various 
capacities as managers, draughtsmen, engineers-in-charge, fore- 
men, and others who have really no grounds for being considered 
mechanical engineers, but who in considerable numbers seek 
admission to our Institution. 

With regard to manufacturing, mechanical engineering has to 
do so largely with machinery, and the knowledge and experience 
required is necessarily accumulated to so great an extent in the 
works where the machinery is made, that manufacturing will and 
ought to enter largely into the practice of mechanical engineers. 
Workshop practice itself is recognised as an important part of 
mechanical engineering. Therefore, rules which may be especially 
applicable to consulting engineers are not of much service when 
applied to the majority of mechanical engineers. For example, 
the distinction that exists between consulting engineers and con- 
tractors in the construction of docks and railways is not usually 
present when machinery has to be put down. It is the manufac- 
turer more often than not who supplies the designs as well as the 
plant. Of course, there are a large number of distinguished 
mechanical engineers who are not engaged in selling what they 
produce, but I think I may say without fear of contradiction that 
no one can design machinery properly who has not had large ex- 
perience of its manufacture. 

There are numerous problems on the scientific side of 
engineering that lie at the very foundation of successful design 
which need research. These problems can, possibly, only be fully 
dealt with when those engaged on them are without a direct 
interest in the practical uses of their solution. All such work has 
for its aim and object, however, practical use, and it is becoming 
more and more important that those who have to help engineers in 
their difficulties should themselves have more than a passing 
acquaintance with workshop practice. 

For the great majority of mechanical engineers the commercial 
element will be present, and the Institution will fail in its duty to 
the profession and lower the status of its members if it does not 
control that element, and require evidence of knowledge and 
experience in the theory and practice of mechanical engineering 
quite apart from other considerations. I hope I shall not here be 
misunderstood. I believe commercial training and experience is 
desirable for all engineers It is quite impossible for an engineer 
engaged in practical work to sever himself from the commercial 
factor. He 1s, in nearly everything he does, face to face with the 
problem to find out the least costly way of obtaining the required 
result, and has to answer the question ‘‘ Will it pay?” But while 
the commercial factor is then of very great importance the 
candidate for engineering honours should be an engineer first and 
a commercial man second, and it is particularly to be desired that 
our institution should not confer corporate privileges on any other 
grounds than mechanical engineering knowledge and experience. 

The by-laws of the Institution have laid down the minimum 
qualifications required to be fulfilled for admission to its several 
grades. The application of these by-laws rests with the Council, 
but it is impracticable for the council to interpret them in a sense 
which does not accord with the general view of the members of the 
Institution. There is obviously considerable latitude in deter- 
mining what constitutes a good general and scientific education, 
and what should be the nature of the responsibility attaching to 
the position occupied by the candidate to enable the council to 
submit his name to ballot. You will no doubt all agree that a 
mechanic in charge of an engine and boiler is not for that reason 
to be considered a mechanical engineer. This case is put rather 
neatly by Disraeli (Lord Beaconsfield) in a decidedly scurrilous 
article written some seventy years ago on the ministers of the day. 
He says of one of these, ‘‘ As a sort of extenuating compensation 
fur the Cimmerian gloom of his unlettered mind they assure us he 
is a man of science. . We believe he has an air pump in 
his house. A fine qualification this for the part he is playing. 
He would make a first-rate conductor of an omnibus.” 

There can be no doubt that the status of membership of our 
Institution depends upon the care which is exercised in admitting 
its members, and I desire to submit to your consideration whether 
the time has not arrived when all the younger men who desire to 
join as associate members should be obliged to furnish clear evidence 
of a general and scientific education up to some such standard 
as is required for admission to the Institution of Ci-il Engineers. 
In the event of adoption of a specialised examination of candidates 
not otherwise qualified, it would no doubt be found desirable that 
there should be certain distinctive features which would take the 
line of attaching great importance to workshop practice and the 
cost of work, so that the passing of such examination would give a 
guarantee of early training in the special subjects of mechanical 
engineering as distinct from the more general diploma of the 
parent Institution. 

As I have intimated already, any action which the council may 











desire to take in this direction must first receive the cordial 
support of the members of the Institution, and I should like to 
add that I am throughout this address expressing my personal 
view of the whole subject, and that what I say must not be-taken 
as implying anything beyond that, or that I am speaking for my 
colleagues. 

It will, | imagine, be evident to us all that there is a great deal 
too much uncertainty attaching to admission. There is a great 
want of some definite test of eligibility, particularly in regard to 
the grade of associate membership, which is so intimately related 
to training. 

Full membership is not nearly so difficult to deal with, as the 
class of members is confined to men of greater age and considerable 
experience and responsibility, and who presumably, whether with 
or without early training of a recognised character, have acquired 
in the course of their career a certain recognised position in the 
profession. 

In reference to the grade of associate members, it is increasingly 
uncommon for young men at the age of twenty-five to have muc 
responsibility in engineering ; but, at the same time, if our Insti- 
tution fully lived up to its ideal, every mechanical engineer 
would desire to become attached to the Institution at as early an 
age as ible as an associate member. Shakespeare, with ‘pro- 

hetic instinct, gives us some sound advice*: ‘‘ Know you not, 
ing mechanical, you ought not walk upon a labouring day, 
without the sign of your profession !” 

On the ground, however, of experience and responsibility alone, 
very few can be expected to qualify for admission much under the 
minimum age for full membership. What, then, should be the 
main idea of the qualification for associate members! Clearly 
there should be a thorough training in mechanical engineering, 
supplemented by a certain period of actual work done subsequent 
to training, but that work can hardly be expected to be of such 
a responsible character as would be essential in the case of a can- 
didate who had not undergone the full training desirable. 

I have great sympathy with the young men in the profession 
who are doing what they can in subordinate positions, and who 
often with good —— application have lacked the oppor- 
tunity for much responsibility. If it is known that the Institution 
requires a good education and a thorough engineering training as 
a preliminary to associate membersbip the election of a candidate 
to that position at an early age and when occupying a subordinate 
post may be a great assistance to him towards improving that 
position. 

(To be continued.) 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 

INSTITUTION OF CiVIL ENGINEERS.—Great George-street, West- 
minster, S.W. Students’ meeting Lecture I. on ‘‘The Uses of 
Chemistry in Engineering,” by Mr. James Swinburne, F.R.S. 
8 p.m. 

NortH-East Coast INSTITUTION OF ENGINEERS AND SHIP- 
BUILDERS.—Bolbec Hall, Westgate-road, Newcastle-upon-Tyne. 
Discussion on Mr. A F. White’s paper on ‘“‘Superheated Steam 
and Marine Engines” will be resumed. A paper wil. also be read 
by Mr. P. B. Newell on “The Use of the Internal Combustion 
Engine for Marine Propulsion.” 7.30 p.m. 

PuysicaL Society or Lonpon.—City and Guilds (Engineering) 
College. Papers: ‘‘A Sensitive Thermo a ” and “‘ Experi- 
ments on the Measurement of Electrolytic istance using Alter- 
nating Currents,” by Mr. H. F. Haworth. ‘‘ Oscillatory Currents 
in Coupled Circuits” and ‘‘Some Radio Telegraphic ae in 
Use at the City and Guilds (Engineering) College,” by Prof. G. W. 
O. Howe. 5 p.m. 


SATURDAY, MARCH 25rn. 

THE STEPHENSON SocieTy.—Visit to Great Western Railway, 
Old Oak Common. 

THE ASSOCIATION OF ENGINEERS-IN-CHARGE.—Annual Dinner, 
King’s Hall, Holborn Restaurant. 

THE INSTITUTION OF MUNICIPAL AND COUNTY ENGINEERS.— 
Western District Meeting at Torquay. Paper, ‘‘The Municipal 
Engineering Works, Torquay, carried on during the Past 17 Years,” 
by Mr. H. A. Garrett, Borough Engineer of Torquay. 


MONDAY, MARCH 27Tu. 

Roya Society oF ARTS,—John-street, Adelphi, W.C, Cantor 
Lecture, ‘“‘Applications of Electric Heating” (Lecture IV.), by 
Professor J. A. Fleming, F.R.S. 8 p.m. 

CLEVELAND INSTITUTION OF ENGINEERS.—A Conversazione will 
be held in the Hall of the Cleveland Literary and Philosophical 
Society, Corporation-road, Middlesbrough. 7 30 p.m. 

TUESDAY, MARCH 28rTu, 

Roya INsTITUTION.—Albemarle-street, Piccadilly, W. Lecture 
IL. on *‘ Explorations of Ancient Desert Sites in Central Asia,” by 
Mr. Aurel Stein. 3 p.m. 

INSTITUTION OF CIVIL ENGINEERS —Great George-street, West- 
minster, S.W. Paper to be further discussed, ‘‘The Electrification 
of a Portion of the Suburban System of the London, Brighton, and 
South Coast Railway,” by Mr. Philip Dawson. 8 p.m. 


WEDNESDAY, MARCH 297TH, 
Roya SocrgeTy OF ARTSs.—John-street, Adelphi, W.C. Paper, 
‘* Art Education in Jewellery, Goldsmithing, and Allied Trades,” 
by Mr. George B. Heming. 8 p.m. 


THURSDAY, MARCH 30rn. 

Roya InstitrcTI0ON.—Albemarle-street, Piccadilly, W. Lecture 
I. on ‘‘Surface Combustion and its Industrial Applications” will 
be delivered by Professor W. A. Bone, F.R.S. 3 p.m. 

BELFAST ASSOCIATION OF ENGINEERS.—Large Hall of the 
Museum, College-square North, Belfast. A paper on ‘‘ Methods 
of Testing Centrifugal Pumps” will be given by Professor F. H. 
Hummel, of Queen’s University. 7.45 p.m. 


FRIDAY, MARCH 3isrt. 

INSTITUTION OF CIVIL ENGINEERS.—Great George-street, West- 
minster, S.W. Students’ meeting. Lecture II. on ‘‘ The Uses of 
Chemistry in Engineering,” by Mr. James Swinburne, F.R.S. 
8 p.m. 

RoyaL InstiTuTION.—Albemarle-street, Piccadilly, W. The 
Discourse on ‘‘ Travelling at High Speeds on the Surface of the 
Earth and above it” will be delivered by Professor H. 8S. Hele- 
Shaw, F.R.S. 9 p.m. 


SATURDAY, APRIL Ist. 
Roya. INst1TUTION.—Albemarle-street, Piccadilly, W. Lecture 
V. on “Radiant Energy and Matter” will be delivered by Pro- 
fessor Sir J. J. Thomson, F.R.S. 3 p.m. 


MONDAY, APRIL 3rp. 

Society OF ENGINEERS.—At the Institution of Electrical 
Engineers, Victoria Embankment, W.C. A paper on ‘The 
Administrative Aspect of Water Conservancy” will be read by 
Mr. W. R. Baldwin-Wiseman. 7.30 p.m. 


WEDNESDAY, APRIL 5ru. 
INSTITUTION OF NAVAL ARCHITECTS.—Owing to the death of the 
late Earl Cawdor, President of the Institution, the Council have 


. “Julius Cesar,” I,, i. 


decided that the annual dinner, which was to ha 
this date, shall not take place. ve been held mm 


THURSDAY, APRIL 6ru. 
me een yd ener — Denison Pg a 206, Vv 
ridge-roa estiminster. ron ‘* i ced ( 
Pier 0b Seansesasbe” ot be mis ved Mr. Gteeten: 
RontgEN Soctety.—At King’s College. Ordinary 
meeting. Papers: ‘‘ Seconda Rays,” by Professor Barkla - aa 
Improvement in High-tension Giedetes Apparatus,” by Professor 


Wilson. 
FRIDAY, APRIL 77H. 


BRITISH FOUNDRYMEN’S ASSOCIATION. — Cannon-street Hote} 
A lecture on ‘‘Brasses and Bronzes” will be delivered by Mr Pp. 
Longmuir. 8 p.m. re 


auxhall 
Oncrete 
8p.m, 


MONDAY, APRIL 10ru. 

CLEVELAND INSTITUTION OF ENGINEERS.—Middlesbrough, (qj 
nary meeting. The date of this meeting has been changed ten 
April 3rd. " 

THURSDAY, APRIL 13TH, To SATURDAY, APRIL, 20np, 


GEOLOGISTS’ ASSOCIATION OF LONDON.—Easter Excursion to gt 
David's District, South Wales, ite 


FRIDAY, APRIL 28ru. 

NortH-East Coast INSTITUTION OF ENGINEERS AND Symp. 
BUILDERS.—Bolbec Hall, Westgate-road, Newcastle-on-Tyne, “The 
seventh general meeting will be held. 

THURSDAY, MAY 4ru. 

Rontcen Society. — 66, Victoria-street, Westminster, §,W 
Ordinary general meeting. Ao “The Use of Radium in 
Malignant Growths,” by C. W. Mansell Moullin ; ‘Rapid Radio. 
graphy,” by Ed. S. Worrall. 

FRIDAY, MAY 12tu. 


INSTITUTE OF METALS.—Second May Lecture, ‘“‘The Hard and 
Soft States in Metals,” by Dr. G. T. Beilby, F.R.S. 


WEDNESDAY, MAY 17TH, 
RoyaL METEOROLOGICAL Society.—The Dinner will be held at 
the Trocadero Restaurant, Piccadilly-cireus. 7.30 p.m. 


THURSDAY, JUNE Isr. 

RONTGEN Society. —66, Victoria-street, Westminster, §,W, 
Ordinary general meeting. Papers: ‘‘On a Possible Therapeutic 
Use of Strongly Ionised Air,” by C. E. 8. Phillips ; “ Photographie 
Action of the Positive Brush Discharge,” by Charles W. Raffety, 

TUESDAY, JUNE 271n, To FRIDAY, JUNE 307n, 

INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION,— Sixteeth 

Annual Convention at Brighton. 
WEDNESDAY, JUNE 281TH, 

INSTITUTION OF CIVIL ENGINEERS.—The nineteenth “ James 
Forrest” Lecture will be delivered at the Institution by Frederick 
Henry Hatch, Pb.D., M. Inst. C.E., his subject being ‘‘ The Past, 
Present, and Future of Mining in the Transvaal.” 8 p.m 

THURSDAY, JUNE 29rn. 

THE INSTITUTION OF CIVIL ENGINEERS.—The Annual (Conversa. 

zione will be held in the Royal Albert Hall, at 8.30 p.m. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Improved Engineering Outlook. 

CONSIDERABLE activity is noticeable at the various 
engineering works, particularly those devoted to the manufacture 
of steam engines, and of and oil engines. Suction gas plants 
are in growing favour. The home demand for agricultural imple- 
ments and machinery is looking up. A good inquiry is experienced 
in most of the engineering branches in connection with the require- 
ments of oversea clients, including pumping and winding machinery, 
portable engines, machine tools, electrical machinery, and some 
other descriptions. Generally speaking, the Kuropean demand is 
keeping up well, being better than this time a year ago, but the 
South American inquiries for agricultural machinery are below 
par, and so is the South African request for mining plant. Bridge 
and girder work, boilers, tanks, and heavy castings are in satis- 
factory demand. For builders’ ironmongery home inyuiries are 
increasing, and foreign orders represent a good bulk. Gas tube 
makers report repeat lines. Stam goods are in constant sale, 
and home orders are better. Makers of road axles are busy on 
colonial requirements. Cast hollow ware and edge tools are in 
regular request for South Africa, Canada, and the West Indies. 
The motor car trade is very active. Vice and anvil makers are 
busy. Cable and anchor smiths are fully employed. 


The Close of the Quarter in Iron and Steel. 

The quarter is drawing to a close in a moderately satis- 
factory way in the iron and steel trades, but without any particular 
pressure, and continental competition is still experienced to a 
considerable extent. The various works are getting short of 
orders, and will be glad when the turn of the quarter arrives so 
that further supplies may be received. Producers in most depart- 
ments have been endeavouring for some time past to hold their 
own throughout a period of difficulty, and in this they have, toa 
certain extent, been successful, although in some brands of pig 
iron some amount of giving way has been quite unavoidable. The 
difficulty will be to get through the summer which is always a 
trying period, but if this can be managed the demand may be 
expected to look up during the autumn with satisfactory results 
Stocks of pig iron show a tendency to increase, but it is anticipated 
that any serious developments in this direction will be checkmated 
before long, if necessary, by the reduction of output. 


Steel Steady. 
A large business is being done in steel, and notwith- 
standing foreign competition prices are well maintained at about 


bars, £5 2s. 6d.; angles, £6 12s, 6d. to £6 15s.; girder plates, 
£7 2s. 6d. to £7 5s.; ship plates, £7 to £7 10s.; and joists, 
£6 10s A considerable amount of steel is needed for construc- 
tive purposes, A steady demand is noticeable for large steel 
rounds, and high carbon billets and plating bars meet with 
regular inquiries. Plating bars are quoted £6 10s., and ferro- 
manganese is £8, 


Galvanised Sheets Quiet. 

In galvanised sheets business has not improved to any 
appreciable extent, and export demands remain below the high 
level of last year. Black sheet manufacturers declare that they 
cannot remember more unfavourable conditions than now obtain in 
their branch of the industry. Quotations of doubles remain at 
£7 7s. 6d. to £7 10s., but considerably lower figures are said to 
have been accepted in some quarters in order tu keep the mills 
workings 


The Bar Iron Trade. 
The best bar iron firms are as well situated as any, and 





report the receipt of orders sufficient to keep the works in regular 





the following rates :—Bessemer sheet bars, £5; Siemens sheet, 
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ss 
ack sheet makers are short of orders from the gal- 
lled to curtail their output. Stamping sheets 
hilst a moderate business is done in hoops, 
Marked bars are quoted £8, and merchant 


i | 
ration, B 
po rs, and are compe: 
in active request, w 


A n. 
strip ae ee vcith North Staffordshire bars £6 15s. Business 
sorts aDOU! ayers have ordered for wants at a slow rate. 


bu 
saa are decided, supplies are desired to proceed without 
H 
delay. 
Unmarked Bars. : 
There has been no recovery In the unmarked bar branch. 
. makers report that specifications against old contracts are 
racwok jven out rather more freely, but new business is of rather 
beitt Fimensions, and makers are unable to raise prices. On the 
= hand, there appears to be no room for any further decline, 
ery aranld appear that the lowest limit has been tauched, at all 
= ta by nut and bolt iron, Merchant bars are generally quoted 
ore Ba and it is exceptional for makers to command this — 
at see Manufacturers quote hoop iron, £6 15s. ; gas strip £6 15s, 
na 17s. 6d.: slit nail rods, £7 5s.; and rivet iron, £6 15s. to £7. 


Pig Iron. 
Pig iron quotations are as follows :—Forge pig iron, Staf- 
fordshire common, 19s.;  part-mine, 51s, to 52s.; best all-mine 
forge, 858. ; foundry, 90s.; cold blast, 115s.; Northamptonshire, 
49s, 6d. to 50s.; Derbyshire, 52s. to 53s.; North Staffordshire forge 
Js, to 52s.; best, 58s, to 59s. The demand keeps limited for most 
descriptions, with consumers pressing for reductions, but renewed 
contracts are expected to be entered into early in April, and until 
then producers are doing their best to maintain quotations at 


recent levels, though they are only partly successful. 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 
MANCHESTER, Thursday. 
Pig Iron Depressed. 

THERE was a dull feeling amounting almost to stagnation 
on the Iron Exchange on Tuesday. In nearly every brand values 
favoured buyers. There was something amounting almost to a 
“slump” in hematite—Is. to 1s. 6d. per ton—and Middlesbrough 
also ruled lower. Finished iron shows no quotable change. Steel: 
Billets were also in quiet inquiry. Copper and sheet lead quiet 
and unchanged. English tin ingots show an advance. 


Quotations. 

Pigiron: Lincolnshire No, 3 foundry, 53s. 6d.; Stafford- 
shire, 54s. to 54s, 6d.; Northamptonshire, 55s. 8d. to 5ts.; Middles- 
brough, open brands, 57s. to 57s. 4d. Scotch: Gartsherrie, 61s. 6d. 
to 61s. 9d.; Glengarnock, 59s, 6d, to 60s. (official, 61s.) ; Eglinton, 
59s, 3d. to 59s. 9d., delivered Manchester. West Coast hematite, 
67s; East Coast ditto, 64s. 6d. to 65s., both f.o.t. Delivered 
Heysham : Gartsherrie, 59s, 6d. to 59s. 9d.; Glengarnock, 
57s, 6d. to 58s. (official, 59s.); Eglinton, 57s. 3d. to 57s, 9d. 
Delivered Preston: Gartsherrie, 60s. 6d. to 60s. 9d.; Glengarnock, 
58s, 6d. to 59s. (official, 60s.); Eglinton, 58s. 3d. to 58s. 9d. 
Finished iron: Bars, £6 15s.; hoops, £7 7s. 6d.; sheets, £8 to 
£8 2s, 6d. Steel: Bars, £7; Lancashire hoops, £7 7s. 6d.; 
Staffordshire ditto, £7 7s. 6d.; sheets, £8 to £8 5s.; boiler plates, 
£717s. 6d.; plates for tank, girder, and bridge work, £7 to £7 5s.; 
inglish billets, £5; foreign ditto, £4 10s. to £4 12s. 6d.; 
cold drawn steel, £9 5s, to £910s. Copper: Sheets, £70; tough 
ingots, £58 10s. to £59; best selected, £58 103. to £59 per ton. 
Copper tubes, 6jd.; condenser, 7?d.; brazed brass tubes, 8}d.; 
rolled brass, 6}d.; brass wire, 64d.; brass turning rods, 64d.; 
yellow metal, 6d. to 64d. per Ib. Sheet lead, £16 to £16 5s, per 
ton. English tin ingots, £185 per ton. 


The Lancashire Coal Trade. 

There was no new feature to note in the demand for 
domestic fuel, slack or shipping coal. Generally quotations 
were:—Best Lancashire for domestic purposes, ]5s. to 16s.; 
seconds, 13s. to 14s.; common, 103. 4d. to 11s. 6d.; best burgy, 
9s, 9d. to 108, 6d.; round furnace coal 11s. to lls. 6d.; best 
slack, 8s. lld. to 9s. 5d ; medium, 8s. 5d.; common, 6s. to 7s 
at the pit. Screened coal for shipping and bunkering purposes 
9s, 9d. to 10s, 6d.; unscreened, 9s. 3d. to 9s. 9d., delivered 
Manchester Ship Canal. 


Loss of the Steamship Kurdistan. 


The decision of the Board of Trade court of inquiry 
into the loss of the stesmer Kurdistan, of Swansea, was given 
in the Minshull-street Court, Manchester, on Monday last after 
an inquiry which had lasted eight days. The vessel left Man- 
chester on October 16th for Persian Gulf ports with a cargo valned 
at £200,000, and foundered four days later between Ushant and 
the Scilly Isles. The vessel had previously struck the bank of the 
Ship Canal, and it was found that one of her plates was indented, 
but she was not dry docked for examination. In giving judgment, 
Mr. E. Brierley, the Manchester stipendiary magistrate, said that 
the court found that the loss of the vessel was due to some injury 
sustained by her which caused her to make water on the port side 
in No, 2 hold, and consequently in conjunction with a strong wind 
and high sea on the arte | quarter, to list to port to a con- 
stantly increasing degree until she eventually capsized and sank. 
As to when and how such injury was sustained the court was of 
opinion that there is no sufficient or satisfactory evidence on which 
it can arrive at any positive conclusion. Forty-four out of the 
forty-six persons on board lost their lives. 


Rating of Machinery. 
; At a meeting of members of the Society of Chartered 
Secretaries and others held in the board-room of the Manchester 
Chamber of Commerce on Tuesday last, Mr. Humphreys Davies 
spoke on the above subject. The speaker is consulting surveyor to 
the Machinery Users’ Association. He said the whole question of 
machinery rating calls for a revision by the legislature so that 
anomalies may be removed and a uniform system adopted. The 
passing of a Bill which he drafted some years ago would lead to the 
desirable end. The object of the Bill was not to alter the law, but 
to define it so as to prevent a continuance of the vexatious litigation 
ps subject which had now been going on for at least half a 

ry, 


The Manufacture of Salt. 

At a meeting of the Salt Union held last Friday, in Liver- 
pool, Mr. George H. Cox made some observations with regard to 
the Bowman-Hodgkinson process for making salt, of which a good 
deal has recently been published in the daily Press. He said the 
value of the process remained to be proved. Meanwhile, the Salt 

nion had agreed to the plant being erected upon its property, 
and to supply it with brine and power on certain conditions. If it 
should yield the result specified by the inventor, then the Salt 
Union had the option of purchasing and of working on agreed terms. 
oe trial tests, which will last twenty-five weeks, had not yet begun. 
—_ regard to the Cheshire salt trade generally, Mr. Cox said 
that nothing could save the export trade in salt for Mid-Cheshire 
or, as the great bulk of it was concerned, for the reason that it 
— to compete with sources of supply which were much more 
avourably situated—not only foreign sources, but also supplies in 
so own land. This, of course, is the reason for putting down the 
uge hew vacuum plant nearer the seaboard at Weston Point, to 
Which I have previously referred in my notes. 


Manchester Association of Engineers. 
For the year ending March, 1912, Mr. Michael Longridge, 


association. At the annual meeting to be held to-morrow (Satur- 
day) evening the members will be asked to consider and, if 
approved, confirm the resolution of the Council to hold the future 
meetings of the society on Friday evenings, instead of on Satur- 
days as heretofore. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 

There is again a quieter tone in the hematite pig iron 
trade of this district. A considerable amount of life has gone 
from the demand, and the amount of business now being done by 
makers shows a shrinkage. This is mainly noticeable on general 
account, for the local consumption of iron remains steady. The 
output is, however, more than is necessary to meet all the demands 
of users, and it may be necessary to curtail the make, as smelters 
are adverse to the running up of big stocks of iron. At present 
the stocks held do not represent very large tonnages, and warrant 
stores, too, are fairly low. Such a state of affairs as is ruling just 
now was scarcely looked for, but it is hoped that an improvement 
will soon be manifested. Prices are easy, with makers quoting 66s. 
per ton net f.o.b. for parcels of mixed numbers of Bessemer iron. 
Yor speciai kinds of iron the demand remains steady, and the 
prices run as high as 74s. per ton. Nothing is being done in warrant 
iron. Sellers are quoting 65s. per ton net cash, with buyers offer- 
ing 6d. less, 


Iron Ore. 

The iron ore trade is well employed, and the demand is 
well maintained on Scotch account, but is rather easier locally, 
where the output of some of the furnaces is not being pushed. 
Prices are about the same, with good average sorts quoted at 
12s. 6d. to 16s, 6d., and the best ores run up to 22s. per ton net at 
mines. The importations of Spanish ore are still small, and 
the price of best qualities is 22s. per ton, delivered to West 
Coast furnaces. The freight on this ore runs about 4s. 6d. per ton. 
In Cumberland there is a disturbing element at work as regards 
labour and an increase of wages is demanded with the threat of a 
general stoppage at the mines. Such a stoppage would have 
serious effects, not only on the iron trade of Cumberland and North 
Lancashire, but also on that of several parts of Scotland where 
smelters have been using big supplies of ore from this district for 
some time, and have long contracts placed. 


Steel. 

The steel trade presents no new features. At Barrow the 
rail mills are pretty well employed, and are maintaining a good 
output. Part of the make is being dispatched overseas. In West 
Cumberland an order for South America for light sections is at 
present engaging the attention of makers, and their works are 
busy. Prices are about the same, with heavy sections quoted at 
£5 10s. to £5 15s., and light rails are at £6 5s. per ton. Heavy 
tram rails are quiet at £8 10s. per ton. Tin bars represent a 
quiet business. Steel shipbuilding material is in good demand on 
local as well as general home account, 


Shipbuilding ‘and Engineering. 

Shipbuilders are very busy trying to make up for lost 
time. Engineers are ahead of shipbuilders in many respects, 
engines for ships being built toge.her with gun work being in the 
fimshing stages. The fitting out of H.M.S. Liverpool is being 
pushed along with some speed. On Friday of last week Vickers, 
Suns and Maxim, Limited, or Vickers, Limited, as it is proposed 
to call the tirm, put into the water the tirst pontoons for the new 
tloating dock for the Aberdeen fishing trade. This floating dock 
will be capable of lifting several steain trawlers at one time. 


Fuel. 

There is a steady but rather quieter demand for coal, and 
good steam qualities are at 12s. 6d. to 16s, 6d. per ton delivered. 
East Coast coke is quoted at 22s. 6d. per ton delivered to West 
Coast furnaces, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


General Conditions. 

THE reports, and also the statements made at annual 
meetings, of some of the leading steel firms confirm the current 
optimistic views of the conditionof trade to which we have referred 
in previous letters, Vickers, Sons and Maxim, Limited, who pro- 
pose to alter the title of the firm to thatof ‘* Vickers, Limited,” 
state that the orders in hand, both at home and abroad, are un- 
usually heavy. Cammell, Laird and Co., who have had a very 
satisfactory year, state that the work on hand in their Sheffield 
departments is considerable. At the meeting of Hadfield’s Steel 
Foundry Company, Limited, it was stated by the managing 
director that there was every indication of trade being very much 
better in the current year. All these firms, and particularly the 
first two, are busy on Government work inconnection with arma- 
ments. There is also a fair number of orders coming along in 
general trade, and the makers of springs for rolling stock are well 
employed. Engineers are also requiring larger quantities of files 
and tool steel, particularly high-speed. There is likewise a good 
export demand for steel products, such as sheets, wire, twist 
drills, mining steel, and agricultural machinery requisites. 


Crucible Steel. 

Owing to the attention recently devoted to the subject of 
the electric furnace as a substitute for the crucible steel process, it 
is interesting to note that Mr. A. J. Hobson, the manager of 
William Jessop and Sons, referring to the matter at the annual 
meeting of the company, said that the local steel trade seemed to 
be on the verge of very considerable changes. They could not say 
whether electric melting would prove the solution of the making 
of high-class steels in the future. Crucible steel had been long 
threatened, and was very much alive yet, but at the same time 
there was a possibility that they might have a change of system in 
the near future. The stee] trade was one that particularly required 
the provision of handsome reserves for changes that might come 
upon it. All who lived in Sheffield knew how great those changes 
had been in the past, and he thought they might be equally great 
in the future. 


The Zoal Trade. 

Pending the reopening of the Baltic season, the steam 
coal market shows little alteration from the condition noted in our 
previous letters, Inquiries are coming in from shippers, and for 
the most part quotations are firmly maintained. There is a good 
industrial consumption, Quotations are steady at 8s. 6d. to 8s, 9d. 
per ton. 


Gas Coal. 

For gas fuel the market continues steady, despite efforts 
to obtain concessions as regards renewal of contracts. At the 
moment this quality of fuel is in rather larger demand, and the 
pits are working practically full time. Inquiries are being received 
tor the renewal of contracts, but nothing much has yet been 
actually done, as collieries are more inclined to maintain quotations 
at last year’s level. 


Slacks. 

The demand for best slacks can be met only with difficulty, 
and prices are fully maintained at late rates :—Best washed smalls, 
5s. 9d. to 6s, 9d.; best hard slacks, 5s, 9d. to 6s. 8d.; seconds, 4s, 


Coke. 

Owing to the large consumption at the blast furnaces and 
the rather smaller output at the ovens, coke continues strong. 
Best washed samples rule at 13s. to 13s, 6d., and unwashed 6d. 
less, Three months’ contracts are being renewed on this basis, 


House Coal. 

There is a firm market for house coal, the colder weather 
having considerably improved the position at collieries, where 
orders have rapidly lated. Thed d from London has 
been brisker, as was generally anticipated, owing to the low level 
to which stocks had been reduced by merchants. The improved 
demand has dimished stocks at the collieries, and prices are con- 
sequently very firm. 


The Iron Market. 

A continued absence of buying is again to be noted in the pig 
iron trade, and very little progress has been made with re; tothe 
renewal of contracts, which will soon begin to fall out his applies 
both to hematite and common pigs. Quotations for both sorts are 
held up to late rates, but buyers are contident of lower values ruling, 
and consequently aredeferring their purchases, Deliveriesare said to 
be taken none too well in some descriptions of common iron, out 
there is no complaint made as regards deliveries of hematite. 
Sellers are expecting a revived demand as soon as the Easter holi- 
days are over. Nominally A sy remain as follows :—Current 
quotations :—Lincolnshire, No. 3 foundry, 52s.; No, 4 forge, 
mottled and white, 51s.; basic, 53s. 6d.; Derbyshire, No, 3 foundry, 
52s. to 52s. 6d.; ditto, forge, 48s. 6d. to 49s. 6d., all per ton net, 
delivered Sheffield or Rotherham. East Coast mixed numbers are 
at 71s. 6d. to 72s. net for prompt business. Bar iron, £6 lis. 
Basic billets, £5 5s. 


The Steel Trades. 

Continued activity is reported by the armament firms, and 
makers of tires, axles, and springs, and other railway materials are 
much better off than they were. The orders are mainly on colonial 
and South American account, but home railway demands are also 
much larger. The large steel foundries are busy. A good weight 
of forgings is being turned out. Shipbuilding demands are good, 
and the agricultural machinery and automobile industries are 
supplying a large volume of orders for various steel requisites 
manufactured here. On the other hand, no activity is to be found 
in the finished iron trade, specifications being difficult to obtain. 











NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

It cannot be reported that there is the slightest improve- 
ment in the Cleveland pig iron trade; indeed, the situation is 
worse if anything, and certainly lower prices have within the last 
few days been accepted than have been received during the last 
two years. The fact that the slackest period of the year may now 
be considered at an end, and that what is usually the briskest is 
entered upon, has not the least influence for good, and it may be 
said that the Cleveland pig iron trade is in striking contrast to the 
general trade of the country. Revival is conspicuous by its 
absence, and pessimistic views are almost universally adopted. 
What most induces these is the continued over-production of pig 
iron with no signs of any steps being taken by the ironmasters to 
come to any arrangement among themselves for curtailing the out- 
put. There seems to be a general opinion that no sound improve- 
ment will be experienced until production and consumption are 
more equally balanced. In circumstances similar to the present, 
the Cleveland ironmasters have before organised a curtailment of 
production. It may be that before long the force of circumstances 
will compel some of the weaker firms to damp down or blow out 
some of their furnaces. One can well believe the statement that 
some are producing pig iron at-a loss. Doubtless they are holding 
on as long as possible in the hope that spring will bring about a 
better state of things. There are more favourable reports from 
the United States. Local shipowners have this week received 
inquiries for a steamer to carry 5000 tons of pig iron from 
Middlesbrough to Baltimore, and for another to convey a similar 
quantity to the same port from Middlesbrough and Rotterdam. 
It is hardly likely, however, that this iron is ordinary Cleveland, 
it is probably hematite and spiegeleisen. The price of No. 3 
Cleveland pig iron has this week been mostly at 48s. 3d. per ton, 
a lower price than since the spring of 1909. No. 1, which is 
scarce, has been sold at 51s. 9d., Nos. 4 foundry and 4 forge at 
47s. 6d., and mottled and white at 47s. per ton, all these being for 
early delivery, and 3d. per ton more was asked for April delivery. 


Hematite Pig Iron. 

Business in this branch is somewhat disappointing, con- 
sumers being slower about giving out orders than they were last 
month, whereas it was expected that they would have been buying 
more freely, as the spring navigation season may now be reported 
open. However, prices are maintained, as fair contracts are 
booked, and there are no stocks either in makers’ hands or in the 
public stores. The producers of hematite iron, there can be no 
doubt, are in a better position than are those who are makers of 
ordinary Cleveland pig iron, and are not troubled by the opera- 
tions of speculators. It has, nevertheless, to be reported that the 
competition of Germany is now being felt, for her ironmasters 
have begun to send considerable quantities of hematite pig iron to 
Italy and Wales, both markets with which the makers in this 
district do an important trade. During the last three or four 
years the manufacturers of Welsh tin-plate bars have bought East 
Coast hematite pig iron somewhat freely, but now supplies are 
also being received from Germany at prices which compare favour- 
ably with those quoted by producers in this district. Mixed 
numbers of East Coast hematite pig iron are maintained at 
64s. 6d. per ton for early f.o.b, delivery, with 65s, 6d. for April 
deliveries. 


Ironmaking Materials. 

The supply of furnace coke is in excess of requirements, 
as is that of Cleveland pig iron, and the result is that there is a 
good deal of pressure to sell, this bringing down the prices, so that 
now coke is relatively cheaper than pig iron. It can be got at 
15s. 6d. per ton delivered at Middlesbrough, or equal thereto, 
whereas it would not be considered dear at 16s, 3d. Patent coke 
is now realising as much as the ordinary beehive coke, and most 
consumers now consider the former equal in quality to the 
latter. That was not the case formerly, but probably this was 
because inferior kinds of coke were used in the patent ovens. Now, 
however, that coal of good quality is employed, the patent by- 
product coke is declared to be quite as good for blast furnace 
purposes as the beehive coke. Patent coke obtained a bad name 
when it was introduced because poor coal was used. Rubio ore 
is nominally at 22s. 6d. per ton delivered here. Consumers will 
not give it, and merchants cannot take any less as long as the 
Spanish mineowners keep up their prices, and they are the 
‘masters of the situation” now. As makers of hematite pig iron 
have good stocks of ore, and are well bought ahead, they can afford 
to wait. Limestone is maintained at 4s. 3d. per ton. 


Manufactured Iron and Steel. 

A slackening in the demand is reported in several branches 
of the finished iron and steel industries, and more particularly is 
this the case in the rail department. Both India and the Argen- 
tine Republic—the two best markets for this country—have not 
this year required anything like as much as usual, and railway 
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enterprise in other quarters is less pronounced than it was last 
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year. Theconsequence is that work is not so regular at our rail mills. 


Nevertheless, the price of heavy steel rails is kept at £5 15s. per 


ton net f.o.b, For cast iron railway chairs likewise the demand 
is slow, asa greater proportion of the rails laid down abroad are 
flat bottomed, and do not need chairs. Galvanised and corrugated 
steel sheets are in as good demand as ever ; indeed, there has of 
late been a substantial increase in the requirements, but the power 
of production has been increased even faster than the consump- 
tion, and competition is keen for the orders that are forthcoming, 
with the result that prices are weak, and supplies can readily be 
got on the basis of £10 15s., less 4 per cent. f.o.t., for 24 gauge. 
Steel ship plates are firm at £6 15s., iron ship plates at £6 12s. 6d., 
steel ship angles at £6 7s. 6d., and iron ship angles at £7, all less 
24 per cent. Although only one firm is now producing iron ship 
plates in the North-East of England, there is not enough work to 
keep the mills at that establishment fully going. Packing iron 
and steel are at £5 15s , and iron ship rivets at £7 7s. 6d., both less 
2} per cent. f.o.t. Consumers of bars are giving out few orders, 
but the prices of iron bars are maintained at £7, and of steel bars 
at £6 5s., both less 24 per cent. and f.o.t. Steel hoops are at 
£6 12s. 6d., steel strip at £6 10s., steel joists at £6 7s. 6d., and 
steel sheets (black) at £7 7s. €d., all less 24 per cent. f.o.t., but 
more — these figures must be paid where the quantities required 
are small. 


Shipbuilding and Engineering. 
Work is active at the shipyards, and is guaranteed to be 

so throughout this year. Now that the general wages question 
has been settled for the next five years builders may expect to 
carry on their operations free from labour troubles for a long time, 
and they can enter into contracts with more confidence than has 
been the case for the last few years. Improvement is reported in 
the engineering industries. Messrs. H. Williams and Co., a well- 
known firm of engineers and manufacturers of railway appliances, 


corresponding week ; but there is a total increase in these imports 
for the year to date of 11,617 tons, 


The Hematite Trade. 
The threatened dispute at the ore mines in Cumberland 

has not had any appreciable effect on the market for hematite pig 
iron. Cumberland warrants have been quoted in Glasgow market 
at 64s. 3d. cash sellers f o.b Cumberland ports, but the inquiry is 
comparatively poor. The large decrease in the shipments of this 
class of iron, compared with a year ago, is exercising a depressing 
influence on its market at present. The consumption of Scotch 
hematite is large and steady, but the output and stocks are such 
that it has been impossible to maintain prices, although makers 
have done their utmost to keep up the tigure, which they consider 
too low. This week merchants are quoting 69s. 6d. for delivery at 
West of Scotland steel works, being 2s. less than at the beginning 
of the present month. 


Manvfactured Iron and Steel. 
The state of business in the malleable iron trade has been 
unsatisfactory. Orders are scarce, the demand not oped 
what it was expected to attain by this time, corsidering the 
general improvement in trade, I[t is with much difficulty that 
some of the works are kept in operation, and very few of them are 
in a position to keep the usual shifts in full operation. A special 
meeting of the Scottish Iron Manufacturers’ Association was held 
in Glasgow on Monday, when further consideration was given to 
the subject of a pool for the better regulation of the business and 
the a of the Association. No report of what was done 
transpired, with the exception of a statement to the effect that the 
negotiations are making satisfactory progress. The quotations of 
manufactured iron are on the basis of £7 2s. 6d per ton for crown 
bars, less 5 per cent. delivery in the Clyde district. The steel 
trade is in a much more satisfactory position than that of the 





of Cathcart, Glasgow, are about to transfer their hinery for 
the manufacture of railway plant and appliances to Darlington, 
where they have secured a site adjoining that on which stood the 
old Skerne Ironworks, 


Coal and Coke. 


Like the Cleveland pig irun trade, the coal trade of the 
North-East of England is suffering from over-production ; there is 
in most branches too much offering. Merchants have heavy quan- 
tities unsold on+their hands, and weaken prices by their 
keenness to sell. That the values of coal are not so good 
as they were is shown by the fact that at the meeting 
of the Durham Coal Trade Conciliation Board at Newcastle-on- 
Tyne on Monday, a 24 per cent. reduction of wages was arranged 
for next quarter, bringing the wages down to 414 per cent. above 
the standard of 1879. Practically the wages are regulated by the 
prices actually realised by the coalowners. The average on which 
the reduction was arranged has not been made public. A rumour 
has been afloat on Tyneside this week that the collieries belonging to 
the Hetton Coal Company, Limited, had been taken over by Lord 
Joicey, whois the owner of the Lambton collieries in the same 
district. The pits include the Hettcn, the Elemore, and the 
Hetton Lyons, and the annual output is three quarters of a million 
tons of steam, house and manufacturing coals, and they have a 
private line to their staiths on the Wear. Inquiries, however, do 
not confirm this rumour, but additional capital is to be raised by 
the colliery company to develop the collieries further, and it is 
believed that Lord Joicey is identified in the scheme. It will be 
remembered that Lord Joicey some years ago purchased for 
£1,100,000 the Lambton collieries of the Earl of Durham, and that 
the venture was a very successful one, as there came a boom in the 
coal trade shortly after. The strike of 3000 men at Chopwell Colliery, 
near Newcastle, hasended, the management giving theassurance that 
the expiration of notices to certain men [would be postponed. 
It was stated that there was no desire to punish any men wrongly 
or to enforce dismissals. The question of increasing the coal 
shipping facilities on the Tees at Middlesbroughis not to be allowed 
to rest. On Monday Alderman McLauchlan delivered a public 
address on the subject. He held that Middlesbrough had a right 
to profit by the advantages of its geographical position. The Tees 
Conservancy Commissioners were willing and anxious to provide 
coal staiths, but there was the opposition of the North-Eastern 
Railway with which tocontend. It was considered very anomalous 
that ships should discharge their cargoes at Middlesbrough, and 
then frequently they had to proceed to the Hartlepools, the Tyne, 
and the Wear to take in their bunker coals. The meeting decided 
to call upon the Tees Conservancy Commissioners and the North- 
Eastern Railway Company to take into serious consideration the 
question of shipping coal on the Tees. Middlesbrough was started 
as a coal shipping port, but when the iron trade was established 
the coal staiths and other coal shipping appliances were allowed 
to fail into decay. 








NOTES FROM SCOTLAND. 


( From our own Correspondent. ) 


The Warrant Market. 

Tue Glasgow pig iron warrant market has been irregular 
since last report. The continued increase of stocks has had a 
depressing effect, and prices have again been at the lowest point, 
with some tendency now and again towards improvement. Those 
interested in maintaining values urge that the time is approaching 
when there is likely to be some development in the amount of the 
shipments. It would be idle, however, to endeavour to conceal 
the fact that the amount of the demand for raw iron in almost all 
directions comes short of what was anticipated, and that consider- 
able disappointment is felt in consequence. Business has been 
done in Cieveland warrants since last report from 48s, 34d. to 
47s. 1ld. cash, 48s. 6d. to 48s. 2d. one month, and 49s. 24d. to 
48s. 84d. three months. Sales have also been made at 48s. 34d 
for delivery in twelve days, and 4&s, 5d. twenty-one days, 


Business in Scotch Pig Iron. 

The demand for Scotch pig iron is reported by merchants 
as quiet, consumers being inclined to hold off in consequence of 
the weakness of the market. Prices of G.M.B. iron are practically 
the same as last week, but in several cases special brands, recently 
well maintained, are 6d. and 1s. lower. Govan and Monkland are 
quoted f.a.s. at Glasgow, Nos. 1, 56s.; Nos. 3, 55s.; Carnbroe, 
No. 1, 60s.; No. 3, 56s.; Clyde, No.1, 61s.; No. 3, 56s.; Gartsherrie 
and Calder, Nos. 1, 61s. 6d.; Nos. 3, 56s. 6d.; Summerlee, No. 1, 
63s. 6d.; No. 3, 58s. 6d.; Langloan, No. 1, 65s.; No. 3, 60s.; 
Coltness, No. 1, 82s.; No. 3, 60s.; Eglinton, at Ardrossan or Troon, 
No. 1, 56s. 6d.; No. 3, 55s. 6d.; Glengarnock, at Ardrossan, No. 1, 
63s. 6d.; No. 3, 58s. 6d.; Dalmellington, at Ayr, No. 1, 59s.; No. 3, 
57s.; Shotts, at Leith, No. 1, 62s.; No. 3, 57s. ; Carron, at Grange- 
mouth, No. 1, 69s.; No. 3, 59s. per ton. There are 86 furnaces 
in blast, compared with 85 at this time last year. 


Shipments of Pig Iron. 

The shipments of pig iron from Scottish ports in the past 
week amounted to 5211 tons, being 1368 more than in the cor- 
responding week, and the total since 1st January has been 56,974, 
which shows an increase of 5711 tons for the period. The United 
States have taken a littie more than half the quantity of last year, 
while Canada is also far behind its quantity in the early part of 
1910. The shipments to South America, on the other hand, 
amount to fully three times as much as in the corresponding 

riod of last year ; whilst increased quantities of iron have also 
n sent to Italy, Australia, China, and Japan. The past week’s 
arrivals at Grangemouth of pig iron from Middlesbrough and dis- 


finished iron department. Full employment at the steel works is 
the rule, and the manufacture is generally proceeding without 
undue pressure for delivery. The large amount of shipbuilding 
material that accumulated during the lock-out of the last quarter 
of 1910 has had to be worked up since the beginning of the year, so 
that the wants of the shipbuilders are now met without any great 
rush. New orders have been coming forward in an encouraging 
manner, so that the prospects are good of a continuance of the 
present favourable state of the trade. Ship angles are quoted £6 Ts. ; 
road gery £6 17s. 6d.; bars, £7 10s.; and marine boiler plates, 
£7 12s, 6d.; all less the usual 5 per cent. discount for delivery in 
the Clyde district. 


The Coal Trade. 

The coal trade has been quiet, with a considerable decrease 
in shipments at Clyde ports, where the clearances had formerly 
been comparatively good. There has been rather more done at 
some of the East Coast ports, but the trade on the whole has a 
slackening tendency. The output is large, and as the market has 
been slow, a reduction of about 3d. per ton has occurred in the 
prices of shipping coal. At Glasgow Harbour ell coal is quoted 
| 8s. 9d. to 9s, 3d., steam coal 9s. to 9s. 6d., and splint 9s. 9d. to 
10s, 3d. per ton. 











WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Last Week’s Coal Trade, Cardiff. 


THROUGHOUT last week the coal trade was very irregular. 
The receipt of large coals was well maintained, but the clearances 
of late have been such as to keep stocks from a large increase. 
Prices, too, kept up well, and quotations up to the 21st were close 
up to 16s, 9d., and even 17s.; while for seconds 16s. 6d. was freely 
asked. There was a good deal of business done of a hand-to- 
mouth character, and forward trade was restricted, as some of the 
oldest and most experienced of the men on ‘Change were satisfied 
that the end of the struggle one way or the other would not be 
delayed much longer. One feature of the week was the strength 
of small steams, which continued in full demand at prices closely 
touching 9s. 9d. per ton, 


Latest Quotations, Cardiff. 

The opinion on Change midweek was that if the strike of 
the Cambrian Combine Collieries is now ending, it will take some 
time for a working condition to be regained. There wasa meeting 
of the Executive Council of the South Wales Federation on Tues- 
day, ‘‘ Mabon” in the chair. At this meeting it was resolved that 
Messrs. Harvey, T. Ashton, T. Richards, and Alfred Onions should 
attend a meeting of the Cambrian Combine, and convey to that 
body the decision of the Executive Council to determine upon a 
ballot of the strikers in the Mid-Rhondda area. This has once 
before been submitted to the employers, but refused ; but it is 
now understood that to continue longer a hopeless struggle is 
unwise, which, as the outside lookers-on admit, entails great 
suffering upon the people. Hence it may be assumed that with 
the settlement of the ballot the issue will be decided. Certain 
rovisos, it is agreed upon, will be given to safeguard the men, 
ut no one believes that any will be victimised. Sogreata struggle, 
carried on at such an outlay, with much suffering, cannot be 
expected to be brought sharply to a close, and all troubles 
end to the general satisfaction, but the outlook is now hopeful. 
The attitude of the buyers this week is naturally one that was to be 
expected. Pending the decision of the ballot the waiting policy 
will be maintained, and buyers will wait and see if quotations will 
be lowered before substantial business is done. On ’Change it is 
considered that two or three weeks must pass before large outputs 
begin. The tone of business this week has not been vigorous. 
Smalls were strong, and pitwood better. Latest :—Best large 
steam, 17s. 3d. to 17s. -; best seconds, 16s, 3d. to 17s.; 
ordinaries, 15s. 9d. to 16s. 3d.; best drys, 17s. to17s. 6d.; ordinary 
drys, 15s. 9d. to 16s. 3d.; best washed nuts, 14s. 9d. to 15s, 3d.; 
seconds, 14s. to 14s, 6d.; best washed peas, 12s. 6d. to 13s. 6d.; 
seconds, lls. to 12s.; best bunker smalls, 9s. 9d. to 10s.; best 
ordinaries, 9s. to 9s. 6d.; cargo smalls, 8s. 6d. to 9s.; inferior, 
8s. to 8s. 6d.; best Monmouthshire black vein, 16s. to 16s. 3d.; 
ordinary Western Valleys, 15s. to 15s. 3d. ; best Eastern Valleys, 
14s, to 14s, 3d. ; seconds, 13s. 6d. to 14s. Bituminous: Very best 
households, 17s. 6d. to 18s.; best ordinaries, 143. 6d. to 16s. 6d.; 
No. 3 Rhondda, 17s. to 17s. 6d.; brush, 13s. 3d. to 13s, 9d.; smalls, 
10s. to 10s. 6d.; No. 2 Rhondda, 12s. 6d. to 138s.; through, 
10s. 9d. to 1ls.; smalls, 7s. 9d. to 8s. Patent fuel, 15s. to 16s. 
Coke: Special foundry, 24s. to 26s. 6d.; foundry, 19s. to 22s.; 
furnace, 16s. 6d. to 17s. 6d. Pitwood, ex ship, 18s. 9d. to 17s. 6d. 


Newport Coals. 

The steam coal trade on the opening of the market was 
regarded as unsatisfactory. Later the tendency was better, and 
the impression deepened that we were on the edge of better 
weather and improved prospects. With only three weeks to 
Easter holidays, there was a belief of better times. That Newport 
coal is in the ascendant was shown by totals, over 110,000 tons 
being despatched and 12,345 tonssent coastwise. Latest prices :— 
Very best black vein, 15s, 9d. to 16s.; Western, 14s. 9d. to 15s. ; 
Eastern Valleys, 13s, 9d. to 14s.; other kinds, 13s 6d. to 13s, 9d.; 
best smalls, 8s. to 8s. 6d.; seconds, 7s. 6d. to 8s ; inferiors, 7s, 3d. 
to 7s. 6d.; bituminous, best households, 15s. 6d. to 16s. 6d.; 
seconds, 14s. to 15s. Patent fuel, 14s. 6d. to 15s. 


Swansea Coals. 
This week there was no appreciable alteration in the 


———==- 
empties being scarce. Latest:—Best malting, 21s. to 23s 
seconds, 17s, to 19s. 6d. net ; big vein, 14s. 6d. to 17s, 64 le Net ; 
red vein, 11s. 6d. to 12s. 6d., less 24 ; machine-made cobb ces 2h; 
to 22s, 6d. net ; Paris nuts, 22s, to 23s, 6d. net ; French ny 24, 
to 23s. 6d. net ; German nuts, 22s, to 23s. net; beans, ny 
to 21s. net ; machine-made large peas, 11s. to Ils, 6d net: 6d, 
peas, 9s, 6d. to 10s. net : rubbly culm, 5s. 9d. to 6s, 34 ee: fine 
duff, 3s. to 3s. 3d. net. Steam coal: Best large, 17s. 6d toige 2b; 
seconds, 13s, 9d. to 15s.; bunkers, 10s. 9d. to 11s.; small. 7¢ ¢ 6a,; 
8s., all less 24. Bituminous: No. 8 Rhondda, 18s, é ee! 
through, 15s. 6d. to 16s. ; small, 10s. 9d. tolls. 6d., all less 24 Tatts 
fuel, 18s, 3d. to 13s, 6d., less 24. tent 


The Anthracite Coal Industry. 


Delegates representing 15,000 men met at § 
Saturday, and their reports from all quarters showed can a 
ing condition. One of the facts stated was that the men rie af 
teen collieries were under notice, and the managers po. a. 
collieries were about to adopt the same course, as only halite 
is worked on account of the depression in trade, and no = 
than 1700 are already out in the coalfield, and 1000 of these. 
in receipt of financial aid. Among the men out of work om 
the Trimsaran colliers, who are reported to be disputing for hd, 
per ton in the cutting price, the other items having been arran; od, 
At Aberpergwn 850 men have n out since February 1st, wr 
the meeting of delegates important views were discussed in Pa 
effort to bring about a settlement of trade disputes, and one f 
these found strong favour. This was to adopt a compnlaory 
arbitration clause in the Conciliation Board agreement, Whenere 
it suited the employers to call in an independent person to nor 
trate, the employers were always agreeable to do so, but it oo 
always when they had something to gain and nothing to feo 
and if this were not altered the Conciliation Board would die ; 
natural death. If such a clause had been adopted by the pty 
bine it would have saved much suffering and expenditure It 
was understood that this view is now_adopted. i 


Iron and Steel. 

Latest quotations, Metal Exchange, Swansea :—Pig jron . 
Hematite aieel numbers, 64s. 6d. cash, 64s. Yd. one month: 
Middlesbrough, 47s. 11d. cash, 48s. 2d. one month ; 
eash, 54s. 3d one month ; Welsh hematite, 72s. 
bars, £55 per ton; Bessemer, £5 2s. 6d. 
21s. 6d. to 22s.; second class, 20s. to 203. 6d. 


Tin-plate. 

In all quarters the vigour of the trade was wel! maintained 
and this was especially the case at Swansea, where the whole of the 
mills were fully employed. Latest report ; The market continued 
quiet with no change in the general condition. Makers’ quota. 
tions :—Ordinary plates, 14s. 9d.; C.A. roofing sheets, 30¢., £9 10s, 
to £9 12s, 6d.; big sheets for galvanising, £9 10s to £9 12s, 64. 
finished black plate, £11 15s. to £12; galvanised sheets 24g., £1]: 


Scoteh, ffs, 
Stemens steel 
Iron ore: Best Rubio, 

H 


block tin, £183 10s. cash to £182 15s. three months. Other 
quotations: Copper, £55 1s. 3d. cash and £55 13s. 9d. three 
months ; lead, English, £13 13s. 9d.; Spanish, £13 33s. 9d.; spelter, 


£23 ; silver, 244d. 02. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, March 15th, 

CONTRARY to appearances a month ago, the railroad companies 
have begun to order material with more freedom than was anti- 
cipated. A dozen or so rail orders have been placed, the largest 
cf which was placed by a Michigan railroad for 17,000 tons divided 
between Buffalo and Chicago. The Ann Harbour has placed an 
order for 100 freight cars, and a Chicago road for 200 flat cars and 
100 automobile cars. Orders for structural material are quite fre- 
quent, but for small amounts. The Pere Marquette and the 

Itimore and Ohio have ordered 1000 box cars. The Boston 
Hotel order for 3500 tons structural material has been placed. 
These orders are accepted by manufacturers as elements of the 
genuineness of a reviving demand. There was no positive assur- 
ance of such continuance. Crude iron continues dull. At the 
same time, additional furnaces are going in blast. Most southern 
furnace companies are on the look-out for orders. That means 
low pig iron quotations, A large plant will be built on a 20-acre 
tract outside of Jersey City to prepare structural material for 
building purposes. Coal production is maintained at the high 
winter average Coke output is increasing once more; last 
week’s shipments filling 10,506 cars in the Connellsville district. 
About 70 per cent. of the sheet iron capacity of the country is 
busy. The tin-plate trade is booming. All of the pipe-making 
plants are at work. The merchant bar mills have begun to turn 
out more material than at any time for months. The reason is 
that specifications on contracts placed last year are now coming 
in. During the past week 2200 freight and passenger cars were 
contracted for. This has given something of a boom to the 
demand for car wheels and axles. The copper market is quiet, 
and independent interests are competing for the orders presented. 
Since March Ist arrivals of copper at Atlantic ports were 2150 
tons, and exports 8251 tons. Total amount of tin now atloat for 
this port 3221 tons, and arrivals so far this month 2175 tons. 
Stocks are ample for current demands, and prices are stationary 
at 41 cents for spot. 








CATALOGUES. 


SMART AND Brown, Erith, Kent.—A circular sent to us by this 
firm deals with the 8, and B motor winch. The advantages 
claimed for this winch are that it is fully controlled by one lever, 
it is entirely self-contained, and occupies very little space 
Winches of the portable, semi-portable or fixed types are 
supplied. 

S. N. BraysHaw, Hulme, Manchester.—This pamphlet describes 
a new patent gas burner for high temperatures, In this burner 
the gas and air are independently regulated, and it is claimed that 
the arrangement of the burner causes such an intimate admixture 
that perfect combustion ensues. The burners are made to use 
coal yas or producer gas at any pressure from in. head of water 
and with compressed air at a pressure of only 1]b, or 2b. per 
square inch. 











Conrracts.—Jens Orten-Biving and Co. have received an order 
from the Tucuman Power Company for three Francis turbines of 
1800 horse-power, and two of 200 horse-power, working under a 
head of 100 metres,—Messrs. Escher, Wyss and Co. have been 
awarded the contract for six double high-pressure turbines com- 
plete with oil-pressure governors and pressure regulators, each 
designed for 12,500 horse-power under a head of 1100ft. The two 
exciter turbines will be of 1200 horse-power each. These turbines 
will be put down at the Kinugawa power station (Japan). The 
same firm has also secured the contract for three single Francis 
turbines of 1000 horse-power each, and two exciter turbines, all on 
vertical shafts, which are to be installed at the Gokak Hills in 
India. This latter order also comprises the delivery of four centri- 
fugal pumps of the firm’s design.—We understand that the White 
Star linéfs Olympic and Titanic are being fitted with a large number 
of the ‘‘ Fournier” instruments for the purpose of showing various 
temperatures as required by the engineers. More than 12,000ft. 
of tubing are being used on each vessel to centralise the various 





anthracite market, and for large Swansea the inquiry was slow, 





trict amounted to 7676 tons, a decrease of 2317 compared with the 





leading collieries were reported to be taking lower figures to clear, 





dials on the starting platform of the engine-room. 
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orks FROM GERMANY, FRANCE, BELGIUM, &c. 
” (From our oun Correspondent. ) 


sian Iron Market. 
The tan EWHAT disappointing reports were received from the 
a es market last week ; there is talk of a decrease in 
Silesian 170" ad this shows that demand and inquiry are anything 
Se tee tpotory. The German Cast Iron Tube Syndicate has 
but ad its prices M. 1 p.t. since the beginning of March. 
i 
Jand-Westphalia. 
wie iron is stated to be in lively request; while for 
Jleable iron an irregular inquiry comes in. Nothing of special 
ma nt an be reported with regard to the business in finished 
interes’ “hardware ; sales, for the present, are comparatively 
he i. The engineering trades continue well employed. The 
lieaibe f Saarbriicken, Luxemburg and Lorraine resolved on the 
ak. to form a Bar Convention; at the same time the 
1mm quotation was fixed at M. 115 p.t. free Neunkirchen. 
List Quotations. ; ? 
‘he following are the current list rates per ton, free at 
; ol provon! iron ore, M. 11.60 ; roasted ditto, M. 16.50 ; 
ron ore, 50 per cent. content, M. 12.50 to M. 13; 
spiegeleisen, 10 to 12 per cent., M. 11.63 to M. 65; white forge 
e "M. 58 to M. 60; iron for steel making. Siegerland quality, 
N59 to M. 60; Rhenish-Westphalian sorts, M. ¢2 to M. 63; Bes- 
amet, M.70: basic, free Luxemburg, M.52 to M.54 ; Luxem- 


works :—Raw 
Nassau red i 


> forge quality, free Luxemburg, M. 48 to M.50; Luxemburg 
ro gat No. 3, M.52; German foundry pig, No. 1, M. 66; 
No. 3, M. 64; Germen hematite, M. 70; common bars in basic, 
M ‘130 to M. 133; boops, M. 140 to M. 145; plates in basic, M. 122 


steel plates for boiler making purposes, M. 132 to 


M 124; purpose 
i BI drawn wire in iron or steel, 


M. 134; sheets, M. 140 to M. 145; 
M. 130. 


Coal in Germany. 
The situation of the coal industry in Silesia is still without 
any material improvement. Demand is fairly slow, although out- 
ut bas, in some instances, been restricted, and stocks are rather 
increasing. The coal market in Rheinland- Westphalia is much as 
previously reported. As a reduction in price will take place on 
the Ist of April, little actual business is being done at present. 


Austria-Hungary. 

There was more life felt in most branches during the week 
now past, increasing activity being noticeable in many instances ; 
still there is not likely to be any improvement in rates for the 
second quarter of the present year. Considerable firmness is per- 
ceptible in the Austro-Hungarian coal industry, demand being 
regular, though not extensive. 


Fair Accounts from France. 

Good reports have been coming in from the French iron 
and steel market. Various railway companies have given out 
large orders, and, owing to a good deal of briskness in the build- 
ing line, girders meet with strong request. Plates and sheets also 
sell freely, and the rolling mills are, without exception, well 
employed. In the pig iron market a favourable condition is 


reported to prevail, and prices are stiff. The Paris retail business ; 


develops satisfactorily. From the iron and steel-producing dis- 
tricts in the North good accounts are given as regards prospects 
in the next quarter. Firmness and a regular activity are reported 
from the engineering and motor-building industries. A favourable 
condition prevails in the French coal trade. Where large orders 
are in question English and German competition is keenly felt. 
Prices are the same as quoted in the last quarter of 1910. 


The Belgian Iron Market. 

The slight improvement noticed in the beginning of 
February has further developed. Prices continue to fluctuate 
somewhat, and they have even shown weakness in some cases. 
Bars are sold at last week’s price of £4 14s, to £4 16s. p.t. [ron 
bars realise 1s, to 2s, p.t. more. The plate market shows more 
life than formerly, foreign requirements being more exten- 
sive, For }in. plates £5 11s. to £5 12s. p.t. free Antwerp is paid, 
while for inland consumption 145f. to 150f. p.t. is quoted. The 
export trade in rails is moving on satisfactorily ; light section rails 
have been in particularly g request of late, and some orders of 
weight were secured last week. Hoops are offered freely. A 
weak situation is reported to continue in the pig iron industry, 
and prices remain the same as before ; 62f. to 63f. p.t. for forge 
pig and 67f. to 68f. p.t. for basic are quoted, while foundry pig is 
very firm at 69f. p.t. Inland production increases steadily, but is, 
nevertheless, in proportion to demand. The weak tone of the 
market, therefore, must be chiefly attributed to cheap offers from 
German and Luxemburg blast-furnace works. In the scrap iron 
industry a somewhat better demand is reported ; stores are, how- 
ever, still heavy. The Comtoir des Aciéries Belges has decided to 
maintain the present prices for semi-finished steel for sales in the 
second quarter; they are 98.50f. p.t. for ingots, 106f. p.t. for 
— ani 113.50f. p.t. for plates, with the usual rebates for 
large sales, 


Coal in Belgium. 


_ , No change in the position previously reported can be 
noticed on the Belgian coal market ; there is little life, generally, 
in the coal trade, producers, as well as consumers, awaiting the 
result of the large tendering for coal for the State railways, which 
is fixed for the 22nd inst. Engine fuel shows more firmness than 
house coal, but rates for the former are not expected to change, 
— a of 2f. to 3f. p.t. may take place in the price of 

racite, 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


: Mn. JOHN A, DAVENPORT, consulting engineer, has removed 
rom 20, North John-street, to 48, Castle-street, Liverpool. Tele- 
phone number 939 Central, 

W E are asked to state that Mr. E. de Rodakowski has been 
appointed chairman of United Motor Industries, Limited, of 
49 and 46, Poland-street, W. 


‘ a AND Co., Limited, late of 27, Clement’s-lane, E.C., have 
to it necessary to remove to larger offices at Broadway-court, 
roadway, Westminster, London, 8.W. Their new telephone 
number is Victoria 1387, 
oe ee Hoskins, of 120 and 122, Victoria-street, West- 
oper 5.W., asks us to give notice that after 31st March, 1911, 
g its Cease to act as ag secretary to the Institute of 
“anitary Engineers, Limited. He will, however, continue his 
practice at the address given. 
A a JOHNSTON AND Co., suppliers to the motor body 
la Ing trade, inform us that they have been compelled to take 
afer, = more convenient premises. Their new address, on and 
~ Saturday, March 25th, will be 39, 4U, 41, Upper Rathbone- 
Place, Oxford-street, W. Telephones, Gerrard 7703 (two lines). 











a oo Pipes lined with lead are made for the transmission 

bi “y 8 which would quickly destroy unprotected iron. These 

ae are made — large sizes. One copper smelting company, 
4 nstance, has 30,000ft. of 10in. pipe lined with lead which has 
Nn in use twelve years, 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications oy, obtained at the Patent-ofice Sale Branch, 
25, thampton-buildings, meery-lane, London, W.C., at 8d. each. 

The first date given is the date of application; the second date at the 
end of the abridgment is the date of advertisement of the accevtance 
of the complete specification. 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the — give notice at 
the Patent-ofice of opposition to the grant of the Patent. 








STEAM GENERATORS. 


11,539. May 10th, 1910 —IMPROVEMENTS IN SAFETY VALVES FOR 
SteaM Borers, John Auld, of Whitevale Foundry, Roches- 
ter-street, and John Graham, of 15, Armadale-street, Dennis- 
toun, Glasgow. 

The main valve A is mounted on a spindle B, which also carries 

a loosely fitting piston C working in a cylinder D. From the 

boiler pressure inlet E a branch F is led to the underside of an 

auxiliary valve G. This valve is balanced by a piston H formed 
on its spindle. Both the main and the auxiliary valves are spring 
loaded as shown, and are set to move at the same pressure. When 


N°11539 











the Llowing-off pressure is reached the main valve begins to open, 
and high-pressure steam passing up the branch F raises the 
auxiliary valve G. Steam is thus admitted to the underside of 
the piston C, which will then rise until it strikes the collar on 
the spindle B. This additional upward force causes the main 
valve to rise up higher than it would otherwise do under the 
direct boiler pressure, so that a clear opening is left for the escape 
of the steam by way of the passage J. Any steam escaping past 
the piston C finds its way through the branch K into the outlet 
J.—March 1st, 1911. 


PUMPING AND BLOWING MACHINERY. 


9087. April 14th, 1910.—IMpROVED CONSTRUCTION OF VALVE FOR 
AIR COMPRESSORS AND BLOWING ENGINES, William Thomas 
Bell, of Robey and Co., Limited, Globe Works, Linco and 
Arthur John Wood Graham, of the same address. 

The valve is pressed out from thin sheet steel into the form 
shown, and is acted upon by two springs—one A, inside the flange 


N°9087 








C, and the other B, outside the flange D. Other sections for the 
valve are also illustrated and described. With these either one or 
two springs may be employed.—March 1st, 1911. 


DYNAMOS AND MOTORS. 


21,583. September 16th, 1910.—IMPROVEMENTS IN RoTARY FIELD 
ELEcTRIC TRANSFORMERS, Siemens Brothers, Caxton House, 
Westminster, S W. 

The engraving shows a side view of part A of a stator and part 
B of a rotor of a rotary field transformer. The three slots shown 
of the stator each contain windings P and S, the former belonging 
to one circuit of the alternating system and the latter to the other 
circuit of the system. In the two slots shown of the rotor is 
situated the magnetising winding M. The air gap is denoted by 
K. An advantage of a transformer arranged according to this 
invention is that it may be constructed for any fixed phase 
displ t or displ ts between the electromotive forces 
induced in the main windings. This is secured by arranging the 








magnetic axes of these windings so that they are relatively 
displaced on the stator, the electromotive forces induced by the 
rotating field in the main windings differing in time phase by a 
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fixed amount. Another advantage is that, since the main windings 
are all situated either in the rotor or in the stator slots, the turning 
moment, which must be applied to the rotor for the purpose of 
adjustment, is quite small.— March 1st, 1911. 


LIGHTING AND HEATING. 


13,295. June Ist, 1910.—IMPROVEMENTS IN LEADING-IN CON- 
DUCTORS FOR ELECTRIC LAMPS AND OTHER SIMILAR DEVICES, 
the British Thomson-Houston Company, Limited, of 83, 
Cannon-street, London, E.C. 

This invention has reference to conductors for making electrical 
connection between the interior and exterior of sealed, and more 
particularly evacuated, electrical devices, such as incandescent 
lamps, rectifiers, vapour lamps, and the like. In devices of this 
kind it has formerly been customary to employ platinum leading- 
in wir8s, as this metal will give uniformly satisfactory results in 
maintaining the vacuum. The high price of platinum, however, 
added materially to the cost of these devices. It has been dis- 
covered that thoroughly satisfactory joints may be made by using 
molybdenum or tungsten, preferably in the form of a drawn 
ductile wire. The leading-in conductor, at the point at which it 
passes through the walls of the envelope, is secured toa short length 
of metallic tungsten wire—for example, preferably drawn wire. 
After connecting this tungsten wire to the copper or other con- 
ductor, it is advisable that the surface of the wire which will be 
in contact with the glass after the sealing in is completed should 
be freed from ail Fit and surface oxide, and it has been found 
that a convenient method of cleaning is to dip the ends of the 
wires in a bath of fused potassium nitrite.—March 1st, 1911. 


AERONAUTICS. 


4042, February 18th, 1910.—IMPROVEMENTS IN AEROPLANES AND 
AERIAL MACHINES, Hayden Arnold Sanders and Hampden 
Sanders, both of 23, Blenheim Park-road, Croydon, Surrey. 

With this device all the different levers required on an aeroplane 
for controlling the various rudders and elevators are dispensed 
with, and a single hand wheel and shaft substituted for them. 

By turning the wheel on its centre, the rudders are moved from 

right to left ; by bending the shaft from side to side the rolling 

planes or ailerons are operated; by pushing it backwards and 
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forwards the front elevator planes are controlled. A shaft A is 
pivoted at B to a lug formed on a lever C. This lever is journaled 
on a horizontal shaft D, and is joined by a connecting-rod E to 
the elevator planes F. The saaft A carries a loosely rotating 
sleeve G, to which is attached a inand wheel H and collar J. The 
collar J supports a ring from which wires K are taken to the 
ailerons. A pulley Lis mounted on the sleeve G, and from this 
wires M are lead to the rudders.— March 1st, 1911. 


MEASURING AND TESTING INSTRUMENTS 


4924. February 28th, 1910.—IMPROVEMENTS IN MEANS FOR 
MEASURING THE FLOW OF WATER, STEAM, OR OTHER FLUIDS, 
Edgar Parr Gabbott, of Westfield, Heaton Mersey, Man- 
chester, and Arthur Carlyle Timmis, of 50, Claremont-road, 
Moss Side, Manchester. 

Two pipes A, B project within the conduit carrying the fluid 
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(water, say) the flow of which bas to be measured. These pipes 
communicate by two other pipes C, D with a chamber E, into 
which they open, one on either side of a flexible diaphragm F, , In 
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the centre of this diaphragm isa post, which is pivoted to a lever 
carried on a horizontal shaft G. Outside the casing E the shaft G 
is provided with a lever arm H, which, ——— the casing of 
an indicating dial J, is pivoted to a link K his link in turn is 
joined to a toothed quadrant L, which, through gearing, transmits 
its motion to the pointer M. The arrangement of links and levers, 
aided by the spring N, is such as to allow of the dial being marked 
with equal divisions, each such division corresponding to an equal 
increment of flow. Where a compressible fluid, such as steam, 
has to be measured, a Bourdon tube is combined with the indi- 
cating mechanism, so as to allow for the influence of varying 
pressure on the density of the fluid.— March 1st, 1911. 


24,668. October 24th, 1910.—IMPROVEMENTS IN OR RELATING TO 
THERMO-ELECTRO CrRcviTs, the Cambridge Scientific Instru- 
ment Company, of Chesterton-road, Cambridge, and Horace 
Darwin, of The Orchard, Huntingdon-road, Cambridge. 

Supported upon a base are two bars B and C, each composed of 
two metals, namely, nickel-steel (invar) and brass. These two 
metals are secu together side by side, so that when heat is 
applied to them, owing to their difference of expansion, the bar 
will become curved or bent. If the metals used for the hot junc- 
tion are copper and constantan, the copper wire would be soldered 
or otherwise metallically connected in several places to the brass 
elements of the cold junction, as at X Y Land P Q R, while con- 
stantan wire would, in a similar manner, be connected in several 
places with the nickel-steel elements of the cold junction as at 

MN O and STU. The connections from each element of the 
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thermo-couple to one element of each bi-metallic bar are in 
parallel. At their free ends the bi-metallic bars carry electrical 
contacts D E, either or both being adjustable in their initial rela- 
tion to one another. The bars are enclosed in a cylindrical brass 
casing, F, and the whole is enclosed in a double-walled glass casing 
G, having a vacuum between the two walls thereof. Surrounding 
this again is another cylindrical casing H acting as a guard to the 
whole device. Surrounding each of the bi-metallic bars is a heat- 
ing coil, shown diagrammatically at J, through which current is 
allowed to pass, and similarly a heating coil K surrounds the brass 
cylinder F. Normally, current passes through each of these coils 
to maintain the interior of the device at a definite temperature. 
If for any reasons this temperature is increased, the extra heat 
causes the bi-metallic bars B and C to converge and the contacts D 
and E carried by them to engage with one another. By so doing 
an electrical circuit is closed through the conductors D! and E!, 
shunting the heating coils surrounding the bars, thus diverting a 
portion of the current which would otherwise flow in the heating 
coils. — March 1st, 1911. 


SHIPS AND BOATS. 


21,841. September 20th, 1910.—AN ImprovepD Tyre oF Sup, 
Robert Edward Loesener, of Schauenburgerstrasse 37, Ham- 
burg, Germany, and Oswald Flamm, of Liickhoffstrasse, corner 
of Sudetenstrasse, Nikolassee, near Berlin. 

The sides of the ship are formed at two different distances 
apart, the lower half of the hull being the wider. The sea- 
going water-line is indicated at A. In consequence of the small 
breadth of the plane of flotation, the transverse moment of 
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nertia is small, while the metacentre is low and the metacentric 
height reduced. The period of vibration is therefore not exces- 
sively rapid, yet the cargo-carrying capacity is great. Again, but 
little water ballast is required to change the plane of flotation 
from B to A, so that where boats have to navigate both the sea and 
rivers the draught can be readily altered to suit either condition. 
— March 1st, 1911. 


MISCELLANEOUS. 


1466. January 20th, 1910.—-LaPROVEMENTS IN SpRAY BURNERS, 
William Albert Bennett, of 2 and 4, Rebate-street, Bolton, and 
James Liptrot Ardern, of 157, Wargrave-road, Newton-le- 
Willows. 

This burner is intended for use with crude oils, creosote, &c. 
Jt is formed of a casing A fitted with a cap B and containing a 
nozzle C. Air or steam is admitted to the casing A by way of 
the inlet D. The nozzle C is shown separately at E, where it will 
be seen that its outer end is provided with helical webs adapted to 


give the air or steam a rotary motion on leaving the burner. 
Attached to the rear end of the nozzle is a second casing F con- 
taining the regulating spindle G. This spindle is coned at its 
forward end and forms a valve with the internal coned surface of 
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the nozzle C, At H the spindle carries a cylindrical guide formed 

with helical grooves on its surface. The oil is introduced at J, and 

in passing the guide H it receives a rotary motion in the same 

direction as that given to the air or steam.—Muarvh 1st, 1911. 

4795. February 25th, 1910.—THe EMPLOYMENT OF METALS IN THE 
ELECTRIC ARC FOR THE STERILISATION OF Liquips, Edouard 
Urbain, 6, rue d’Ulm, Paris, André Feige, 29, rue Gey- 
Lussac, Paris, and Clair Scal, of 49, rue Vanneau, Paris. 

The mercury lamp has been highly recommended for the 
sterilisation of liquids The spectrum of mercury, however, does 
not extend sufficiently far into the ultra-violet to be serviceable. 
Numerous metals produce a spectrum which extends much further 
into the ultra-violet than that of mercury, and it is very easy to 
obtain these metals in the are by employing carbons perforated 
longitudinally and lined or filled with metals, oxides, or fused 
salts. Aluminium or silver in particular may thus be employed. 
In carrying out the invention a surface or wall transparent to the 
ultra-violet rays is arranged to form a passage or chimney, or part 
of such, so that the metallic dust suakenad by the are cannot be 
deposited on the effective surfaces. The are being formed, it is 
thus only necessary to regulate the supply of the liquid in order to 
effect sterilisation without heating the liquid, all the properties of 
which are preserved.— Marci 1st, 1911. 





SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





984,569. RoLiinc MILL ror Meta Tuses, M. Koch, Ratingen, 
Germany.—Filed March 31st, 1910. 

Two sets of rolls are employed, running in opposite directions, 

continuously. The top rolls of each set can be raised and lowered. 





When the top roll is down the tube passes, the other mili 
revolving idle. Reversing is effected by lowering one roll and 
raising the other. Mandrils are provided which can be shifted as 
required. There are two claims. 
984,732. 
—Filed February 20th, 1909 
This is a very curious patent for ascertaining pressures by the 
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piston pushing the open ends of tubes further, or less far, into a 

stream of falling water, accordingly as the pressure rises and falls. 

The details can be gathered from the drawing. There are five 

long claims, 

985,046. CiurcH, J. 7. Martin and W. L. Jones, Oakland, Cal,— 
Filed A pril 5th, 1910.—Renewed Jun uary 10th, 1911. 
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There are two claims. The first runs: In a transmission device 
a power-driving shaft, a liquid circulating casing loosely and 
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measuring off of quantities of water, the equivalent of an indicator | 


SSS 
revolubly mounted on said shaft and having ; ; 

it with a driven shaft, a planetary ae hen = Connecting 
ing the power shaft with the casi » Means for regulati COnnect. 
culation of liquid through said casing, a cylindrical canker’ the cir. 
said transmission device, and a fan on said power sheer sing 
cylindrical casing adjicent to said transmission device aft in Said 


984,788. Srgam TURBINE, G. CL N. 


Wallace, 
‘tiled January 20th, 1910. 
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nderson, Tad, 
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The engraving explains itself. The shaft on which the rotor is 
mounted is not shown. There is one claim. 


984,863. FLEXIBLE Stay Bot For Borers, B. LE. 1), Stupiord, Pity 
hing, Pa., assignor to the Flunnery Bolt Compan 4, Pittshurg, Py 
—Filed July 15th, 1910. . 





The drawing explains itself. There are three claims. 








A BANDSTAND recently built in the Kurhaus Gardens at 
Wiesbaden consists of a platform covered by an arched roof in the 
form of a semi-dome, the entire structure having been built of 
reinforced concrete in six weeks, The stand covers an area 
measuring about 47ft. by 38ft., and the semi-circular arch in front 
has the span of 40ft. clear. One notable advantage secured by 
the material employed and the arched form adopted is the 
excellent acoustic effect, and it is stated that the carrying power 
of the instruments is particularly marked. 


THE Roya INSTITUTION OF GREAT Britary,—The following 
after Easter arrangements have been made by the Royal 
Institution:—Friday evening meetings: April 25th, Professor 
W. M. Flinders Petrie, F.R.S., ‘‘The Revolutions of Civilisa- 
tion ;” May 5th, Professor Martin O. Forster, F.R.S., “New 
Organic Compounds of Nitrogen,” with experimental illustrations ; 
May 12th, Professor William Stirling, ‘‘Biology and_ the 
Cinematograph,” with illustrations; May 19th, Professor R. W. 
Wood, of Johns Hopkins University, ‘‘ Recent Experiments with 
Invisible Light; May 26th, Professor Gilbert Murray, ‘The 
Greek Chorus as an Art Form ;” June 2nd, Commendatore (. 
Marconi, ‘‘Radio-telegraphy;” June 9th, Professor Svante 
Arrhenius, Director, Nobel Institute of Physical Chemistry, 
‘* Applications of Physical Chemistry to the Doctrine of Immu- 
nity,” all at 9p.m. Other lectures :—Tuesdays, April 25th, May 
2nd, and May 9th, at 3 p.m.: (1) ‘‘Cardinal Manning,” (2) “The 
Decay of Idealism in France and of Tradition in England,” and (3 
“The Institute of France,” by Mr. J. E. C. Bodley, Correspond- 
ing Member of the Institute of France ; Tuesdays, May 16th and 
23rd, at 3 p.m., ‘‘The Brain and the Hand,” by Professor 
Frederick W. Mott, Fullerian Professor of Physiology, Royal 
Institution, &c.: Tuesdays, May 30th and June 6th, at 3 p.m.: (1) 
“The Ancient Volcano of Charnwood Forest, Leicestershire.” and 
(2) “Charnwood Forest and its Fossil Landscape,” by Dr. W. W. 
Watts, F.R.S., Professor of Geology, imperial College of Science, 
London; Thursdays, April 27th, May 4th, and May llth, at 
3 p.m., the Tyndall lectures, ‘‘The Optical Properties of Metallic 
Vapours,” illustrated, by Professor R. W. Wood, LL.}., «Johns 
Hopkins University ; Thursdays, May 18th and 25th, at 3 ).m., 
** Air and the Flying Machine (1) the Structure of the Atmosphere 
and the Texture of Air Currents,” and (2) ‘‘ Conditions of Safety 
for Floatersand Fliers,” by Dr. William NapierShaw, F.R.S , Director 
of the Meteorological Office ; Thursdays, June Ist and 8th, at:})).m.: 
(1) ‘‘Changes Effected by Light,” and (2) ‘ Practical Progress in 
Wireless Telegraphy,” illustrated, by Mr. T. Thorne Baker: 
Saturdays, April 29th, May 6th, and May 18th, at 3 p.m.: (1 
‘‘ John Ruskin, or the Seer and Art,” (2) ‘ William Morris, or the 
Craftsman and Art,” and (3) ‘‘ Walter Pater, or the Connoisseur 
and Art,” by Professor Selwyn Image, Slade Professor of Fine 
Art, Oxford ; Saturdays, May 20th and 27th, at 3 p.m.; ‘‘ Phases 
of BirdsLife””—(1) ‘‘ Flight,” and (2) ‘‘ Migration,” by Mr. W. P. 
Pycraft, Zoological Department, British Museum; Saturdays, 
June 3rd and June 10th: ‘‘ Types of Greek Women,” —‘*‘ Nausicaa 
and the Homeric Women,” ‘‘Sappho and the Aeolian Poets, 





‘* Aspasia and Pericles,” by Dr. W. L. Courtney, Fellow, New 
College, Oxford. 
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HE EROSION OF GUN TUBES AND HEAT 
PHENOMENA IN THE BORE OF A GUN. 
sy Capt. H. J. JONES, A.O.D., Inspector of Ordnance Machinery. 
PY No. II.* 
_—Transfer of heat by ———. _ 
WwW ere is mass movement of groups of mole- 
oo rang place to another, the movement arising 
ae a difference in density, owing to parts of the same 
say being at different temperatures ; or by mechanical 
wans, such as the movement of a piston or a projectile ; 
7 as the result of violent chemical reaction. It is 
“a bable however, that the ultimate mode of transfer is 
ie game for conduction and convection, molecular 
“pacts of the heated fluid with the metallic boundary. 
a a the case of simple conduction the film of gas in 
contact with the boundary parts with its heat, an then 
acts as 2 good heat insulator when the gas pressure is 
low, for any further heat transfer has to take place 
through this cooled layer of gas. On the other hand, 
when convection is taking place the cooled gas in contact 
with the boundary is swept away and replaced by fresh 
uncooled masses of gas, and thus the high temperature 
nadient between the gas immediately in contact with the 
Foundary and the skin of the boundary is maintained, 
and the rate of heat transfer is determined by this 
gradient. We thus see why convection is a much more 
rapid mode of transfer than conduction. It has been 
estimated that of the total heat transfer from a gas toa 
metallic boundary at ordinary pressures of a few atmos- 
pheres conduction is only responsible for about one- 
sixteenth part. At higher pressures the proportion may 
be higher, since it is probable that under these conditions 
a gas is a better conductor than the best solid known. 

As pointed out by Osborne Reynolds in a wonderfully 
suggestive paper, the portion of heat transfer by conduc- 
tion depends only on the temperature difference in the 
case of a gas at a specified pressure; but the portion by 
convection depends not only on the temperature difference 
but also on the density and the mean speed of the gases. 

Perry has suggested the following as giving definiteness 
"% to the matter. If the temperature of the metallic 
boundary be T, and the temperature of the gas be ¢, and if 
the gases have turbulent motion of average velocity v, 
parallel to the surface, then the amount of energy carried 
by n molecules per second, and therefore the heat, varies 
as n(T — ¢). Also the friction per unit area, Fanv, 
the momentum per second. 













Convection 


Or na : ; and Ha F (rv —#). 
v v 
Now in turbulent motion the frictional is proportional 
to pv, where p is the density. 


32 
Hence Ha?” (T —?#), orHa pv (T — 0). 
* 


a Nicolson has recently verified Reynolds’ great law for 
) wost diverse conditions ranging from the cooling of air 
compressors to the heat transfer by boiler flues. 

We may conclude from the preceding discussion of 
conduction and convection, that the general temperature 
state in a gun, or an explosion vessel, is somewhat as 
follows, represented diagrammatically in Fig. 1 :— 
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Diagrammatic representation of 
Temperature.Gradient. at. Skin 
of Rifling. 


Fig. 1 


The metallic walls M, at a comparatively low mean 
temperature, are in contact with a mass of gas, G, ata 
very high temperature. At the boundary of the walls 
we have a surface film, at a comparatively high tempera- 
ture, in contact with a cooled layer of gas, which, 
referred to the mass of gas, is at a comparatively low 
mean temperature. The thickness of this cooled layer of 
gas is determined by the average speed of the gas, sup- 
posing the state to be one of general turbulence combined 
with motion of the gas parallel to the boundary. The 
more thorough the mixing or scouring of the gases the 
less the thickness of the gas film. The thickness of the 
inetallic film is determined by the thermal diffusivity of 
the metal, by the rate at which the gas temperature is 
changing, and by the physical condition of the surface as 
to brightness, roughness, oxidation, &c. 

With the high temperature, high pressure, and violent 
notion in a gun chamber or explosion vessel, the thick- 
ness of the gas film is probably comparable to the wave- 
length of light; and the thickness of the metallic film 
Probably only a fraction of one-thousandth part of an 
inch. If we take our zero of temperature as the tempera- 
ture of the metallic walls at a depth of about half an inch, 


* No. I. appeared March 24th. 





we have evidence that the maximum temperature reached 
by the metallic film is about 750 deg. Cent., and assum- 
ing that there is no discontinuity of temperature between 
the skin of the hot film of metal and the gas with which 
it is in contact, we see that the cooled layer of gas 
presents an enormous resistance to the passage of heat, 
since on one side the temperature is of the order of 
8000 deg. Cent., and on the other only 750 deg. Cent. A 
similar state of affairs, but in a lesser degree, is presented 
by the metallic film, the temperature gradient in which 
is thus also very severe. In the body of the walls, how- 
ever, the temperature gradient is surprisingly low. With 
a steel plate 0.25in. thick, one side of which is in contact 
with flame at a temperature of 900 deg. Cent., and the 
other side in contact with water, the temperature head 
through the plate is only about 15 deg. Cent.; and when 
the flame temperature is about 1250 deg. Cent., the tem- 
perature head is less than 40 deg. Cent. An illuminating 
experiment is to boil water in a paper vessel over an 
ordinary luminous flame. Providing the flame does not 
come in contact with the sides of the vessel, the water 
may be boiled without charring the paper. 

We are now enabled to represent: pictorially the tem- 
perature states accompanying conduction and convection. 
With conduction alone the layer of cooled gas becomes 
thicker and thicker, and owing to its increasing resistance 
to the passage of heat, the temperature gradient at the 
skin of the walls is correspondingly low; and hence also 
the rate of cooling of the gas. But with convection the 
layer of cooled gas is kept at a minimum thickness, 
determined by the average state of motion of the gases; 
the resistance of the gas film is thus at a minimum, and 
the temperature gradient at the metallic film a maxi- 
mum ; and hence rapid absorption of heat by the walls is 
facilitated. 

The importance of mere quantity of heat, or of 
volume of gas to square inches of surface, is also apparent, 
since both with conduction and convection, the tempera- 
ture gradient in the gas film, depends on the gas side of 
it being kept at a high temperature; in other words, as 
fast as heat is absorbed by the walls, other masses of hot 
gas must be brought up to maintain the high temperature 
state, and this means that there must be a large volume 
of gas in reserve, as yet unaffected by the cooling action 
of the walls. 

The all-important fact of heat transfer by conduction 
or convection, as it affects the gun problem, is that the 
range of temperature fluctuation of the skin of the bore 
is only a small proportion of the temperature fluctuation 
of the gases, and that since the quantity of heat passed 
into the walls of a gun or an explosion vessel depends on 
the temperature gradient established in the walls, and 
since it takes time to establish a temperature gradient, 
the quantity of heat absorbed by the walls depends on 
the time interval between the instant considered and the 
first response of the walls to the hot.gases. In other 
words, if a temperature state of about 3000 deg. Cent. be 
suddenly imposed on the internal surface of a gun the 
rate of heat transfer will start at zero, and increase with 
the time, and will not commence at a definite value and 
remain constant. 

Radiation.—When we consider the heat transfer by 
radiation, however, quite a new set of phenomena is 
presented. Conduction, and ultimately convection, is 
conditioned by molecular movements, the vibratory and 
translatory motion of molecular masses. But radiant 
heat phenomena are supposed to be connected with the 
motions of the atoms composing the molecules, the atomic 
motion being associated with the vibratory motion of the 
ether. The important practical fact to note is that 
whatever may be the nature or mode of transfer of 
radiant energy, the operation can take place without the 
interposition of matter, z.c.,can be transferred across a 
vacuum. Radiant energy, in fact, is of the same nature 
as light, and travels with a comparable velocity, the 
interval during which it is absorbed being inappreciable. 

As pointed out above, the velocity of the temperature 
wave, when heat is transferred by conduction, is low, and 
is a measure of what Kelvin called “the diffusivity of 
temperature,” and Clark Maxwell the “ thermometric 
conductivity.” But in the case of radiant heat the energy 
is transferred with the velocity of light, so that the 
absorption of heat is simultaneous with the establishment 
of the temperature gradient. 

Until compuratively recent times the transfer of heat 
by the mode known as radiation possessed little more 
than academic significance. The subject has been 
recently brought to notice by the Gaseous Explosions 
Committee of the British Association. In 1890, R. von 
Helmholtz found that the radiation from a 6mm. lumin- 
ous coal gas flame was about 6 per cent. of the heat of 
combustion ; and that for a luminous ethylene flame the 
radiation was 11.5 per cent. Callendar, in recent years, 
found that the radiation from a non-luminous Bunsen 
flame was from 15 to 20 per cent. Julius, by examining 
the spectra of various flames through a rock salt prism, 
showed that most of the radiation was concentrated into 
two bands in the infra-red. and that the radiation was due 
almost entirely to the CO, and steam molecules in the 
products of combustion, the CO, radiating about two and 
a-half times as much as the steam per unit volume. 

Hopkinson found that the total heat radiated during 
an explosion of 15 per cent. coal gas and air, giving a 
maximum temperature of about 2250 deg. Cent., was 
about 22 per cent. of the total heat of combustion. When 
investigating the effect of radiation on heat transmission, 
he fired the above mixture in a vessel coated with silver, 
and exploded identical charges, first with the silver bright, 
and, secondly, with the silver blackened. He found that 
a difference of maximum pressure of from 2b. to 3 lb. 
per square inch resulted, equivalent to a temperature 
difference of about 60 deg. Cent, and of 5 per cent. in 
thermal energy. Owing to the bright lining reflecting 
and the blackened lining absorbing radiant heat 
during explosion, and the subsequent cooling, it was 
found that when the walls were reflecting it took one and 
a-half times as long for the gases to fall from 2250 deg. 





Cent. to 1500deg. Cent. The experiments also showed 
how greatly the absorption of heat depends on the 
physical condition of the surface; differences in polish 
of the silver lining, hardly perceptible to the eye, giving 
rise to a substantial change in the rate of cooling. The 
rate of cooling is also affected by moisture, water being 
opaque to radiant heat. 

The effect of surface condition has also been strikingly 
illustrated by the variable amount of energy required to 
maintain a specified degree of incandescence in a filament 
lamp; a dull black filament requiring 50 per cent. more 
power than a filament flashed with a coating of hard 
bright carbon. Magnus also showed that the radiation 
from platinised platinum was much greaterthan that from 
smooth platinum. 

The subject has also received attention in connection 
with optical pyrometry, by which the temperature of a 
body is inferred by the radiation emitted. In the case 
of radiation from a solid body, the phenomena is obviously 
purely a matter of surface, and measured by the radiation 
emitted per unit area. But in the case of a gas which is 
entirely, or almost entirely, transparent to its own radia- 
tion, the phenomena is volumetric, and hence measured 
in terms of solid angle. 

As pointed out above, since radiation is an indication 
of atomic motion within the molecule, it follows that it 
will be much more yigorous whilst violent chemical 
reaction is going on; so that a mass of gas just 
formed from a chemical reaction will radiate more 
powerfully than the same gas when a state of thermal 
and chemical equilibrium has been established. 

The theoretical investigations of Wien, Planck, and 
Rayleigh, and the experimental work of Lummer, Pring- 
sheim, and Pashen have laid the foundations of our 
knowledge of radiant heat. Boltzmann and Wien showed, 
on certain assumptions as to the density of energy, that 
the energy of radiation from a black body at absolute 
temperature 0, which lies beyond wave lengths \ and d), is 
given by the expression 

& ¢ (8) dx, where ¢is an arbitrary function of the single 
variable (@). Stefan’s Law, which may be written 


wD 
J Exsdn= a0, 
o 


according to which the radiation is proportional to the 
fourth power of the absolute temperature, is thus included 
in the above general relation. Stefan’s Law is convenient 
for practical use, but apparently gives. too high a value, 
the more complicated formula of Planck applying over 
the widest range. 

If T be the temperature of a body radiating to another 
body at temperatures ¢, the temperatures being absolute, 
then the energy radiated from the body at T is propor- 
tional to T‘; on the other hand, the energy radiated back 
from the other body at ¢ is proportional to ¢, so that the 
total energy transferred is 

H = C (T* — #4), 

C being known as the radiation constant. The value of C 
has been recently verified up to 1330deg. Cent., and 
assuming Stefan’s Law to hold up to 3000 to 3500 deg. 
Cent., we may write 

H = 1.278 «10° * (i*— #) 
gramme calories per square centimetre per second, or 

H = 5.32 x 10-5 (T4 — #) 

ergs per square centimetre per second. 

We are now able to proceed to an approximate «uanti- 
tative estimation of the relative importance of the three 
modes, conduction, convection, and radiation, in the trans- 
fer of heat from the gaseous products of combustion to 
the walls of a gun. 








THE EXPLOSIBILITY OF COAL DUST. 
No: ¥iL* 

Tue fourth series of experiments undertaken at Liévin, 
France, was conducted with the object of studying the 
development of coai dust explosions and of discovering 
means for arresting such explosions when once under 
way. Without giving many diagrams and much detailed 
description it would be impossible for us to discuss each 
experiment of the series separately. Yet the important 
nature of the results arrived at warrants the closest 
attention being paid to them by all interested in the 
safety of our mines. In what follows we have attempted 
to give at least a clear idea as to what has been done up 
to the present at Liévin without going into much detail 
as to how it has been done. 

The coal dust used in the fourthseries of experiments was 
derived by crushing and pulverising Liévin coal containing 
29 to 31 per cent. of volatile matter and 6 to 12 per cent. 
of ash. In classifying the dust according to its fineness 
the length of time during which it was ground in the 
pulveriser was taken as the criterion. Thus there were 
four different degrees of fineness, corresponding to 
periods of pulverisation of a quarter, half, three-quarters, 
and one hour. These dusts left respectively on a 
240-mesh sieve 50 per cent., 28 per cent., 10 per cent., 
and 7 per cent. residue. Material which had been 
crushed but not passed through the pulveriser was 
classified as “ grains.” The inert dusts used in studying 
the prevention or suppression of an explosion consisted 
of slate dust from the pits, marly chalk, clay, sand, and 
boiler furnace cinders, these materials being usually 
roughly ground in a mortar mill. Where it was desired 
to effect an intimate mixture of coal and inert dust the 
treatment was carried out in ‘the pulveriser. In all cases 
the dust was merely spread uniformly on the floor of the 
gallery, and was not raised up artificially as a cloud before 
the shot was fired. An unstemmed charge of about 
84 oz. of gelatine dynamite was used to ignite the dust. 
The cannon from which this was fired was situated in the 
closed-up end of the gallery at a height of about 16in. 
above the floor level. ' 

The first experiments which we will refer to consisted 
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of the explosion of pure dusts of the quarter-hour and 
half-hour variety spread evenly over the floor of the 
gallery. To ensure ignition fine dust of the one-hour 
class was spread for some distance in front of the cannon 
in each case. Using half-hour dust to the extent of 
.225 oz., .837 oz., and .450 oz. per cubic foot, very violent 
explosions were obtained. The flame travelled the full 
length of the gallery, 750ft., in less than 14 seconds. 
This is at the average rate of 500ft. per second, but 
the report states that the velocity at the orifice 
was as high as 3300ft. per second. The pressure likewise 
increased towards the orifice. Thus over a considerable 
portion of the gallery the pressure registered was about 
28 1b. per square inch. At 150ft. from the end it rose to 
about twice this figure, while at 33ft. from the orifice it 
was about 150]b. per square inch. In one of these ex- 
periments about 36ft. of the gallery end was blown off, 
although its static bursting pressure was supposed to be 
570 lb. per square inch. It is remarked in the report that 
the high pressures developed near the mouth of the 
gallery are generated almost instantaneously, and do not 
last for more than .02 or .03 of asecond. Employing 
quarter of an hour dust, the results obtained were much 
the same as those recorded above, except that the low 
density test, in which .225 oz. per cubic foot was employed, 
showed a markedly decreased activity of propagation. 
Similar tests with “grains” showed that such material 
cannot start an explosion, although’when once one is well 
started it can propagate it effectively. 

Although it is hardly possible in mining practice to 
clear a section of a gallery completely of dust, and to 
keep it in this state, still certain experiments carried out 
at Liévin, in which a cleared zone was _ interposed 
between two dusty zones, are of interest in view of the 
frequent advocacy of these means as a preventive of 
disaster. The results of these experiments clearly show 
that an explosion, which has been developed in a deposit 
of one-hour dust laid down for a length of 49 yards, 
cannot leap across a clear space of 109 yards, but that 
this space is readily passed across and the explosion 
continued in a second coal dust zone if the first is about 
82 yards in length. A curious point of some importance 
has been noticed with regard to the propagation of the 
explosion in the second zone. It has been found that the 
carrying on of the explosion in the second zone after it 
has leapt the clear space is rendered much more 
favourable if the dust in the second zone is coarse. 
Thus if the second zone is strewn with one-hour dust the 
flame is found to shoot out to about 50ft., but if the 
dust used is the coarser quarter-hour material, the other 
conditions being precisely the same, the flame projects 
about 130ft. from the gallery end. It is believed that 
this is accounted for by the effect of the air waves 
preceding the flame of the explosion. Thus with a 
coarse dust in the second zone these air waves blow 
away less material than with a fine dust, so that in 
the former case there is a greater amount of dust re- 
maining in the. second zone when the fiame arrives 
than in the latter. 

The effect of watering the cleared zone has also been 
studied. It is found that with a first zone composed of 
one hour dust, and having a length of 82 yards, anda 
second zone strewn with coarse quarter-hour dust, the 
explosion cannot leap across a-clear space of 109 yards 
if this clear space is watered at the rate of } gallon per 
yard run. In the experiments of this class the water 
was sprinkled on the walls and fioor with a brush one to 
three hours before firing took place. 

The watering of mine roadways is now an established 
practice. Indeed, any other method of obviating or 
checking a coal dust explosion has up to the present 
barely been tried in practice. It is therefore of interest 
to note the results obtained at Liévin with the watering 
of zones already containing coal dust, and not devoid of 
the material, as in the experiments described above. The 
first two experiments of this series to which we shall 
refer give an idea of the quantity of watering required. 
A coal dust zone 82 yards in length, and containing a 
quantity of one-hour dust, equivalent to .45 oz. per cubic 
foot, was prepared. This zone was succeeded without a 
gap by a second, 55 yards in length, containing the same 
quality of dust distributed at the same rate. In the first 
instance the second zone was watered at the rate of 
4 gallon per yardrun. This had no appreciable effect in 
reducing the propagation of the explosion. In the second 
instance, all other conditions being the same, the second 
zone was watered at the rate of 14 gallons per yard run. 
The moderating effect of this was very pronounced. Even 
by increasing the length of the watered zone to 109 yards 
watering at the rate of 4 gallon per yard run was found to be 
insufficient to stamp out an explosion once successfully 
propagated in the first zone. It would have been of 
interest to have had the results of a similar experiment 
in which the watered zone had been still further increased 
to 165 yards in length. With this length the total quantity 
of water at } gallon per yard run would have been the 
same as that used in the 14 gallons experiment. Theory, 
at least, would point to the total quantity of water used 
as being the determining factor. On this point, how- 
ever, the French report contains no specific information. 
In this connection it is worthy of note that in another 
experiment, in which the watered zone was 109 yards in 
length and the watering at the rate of 1 gallon per yard 
run, the stifling effect closely approximated to that of the 
14 gallons experiment. 

We have seen above that under certain circumstances 
coarse dust may actually be more dangerous in propagat- 
ing an explosion than fine dust, and in this matter of 
watering the same remark seems to apply. Thus an 
explosion developed in the first zone is stifled in the 
second zone if the dust in this zone is watered at the rate 
of 1 gallon per yard run, and is either of the one hour or 
quarter hour variety—and, presumably, this is also the 
case with all dusts of an intermediate fineness. But ifthe 
dust in the second zone is that classed as “grains,” the 
explosion can be propagated across the watered zone 
so as to ignite the dry dust ina third zone. Itis believed 





that this is accounted for by the fact that the “ grains,” 
although they absorb the water more readily, do not 
glomerate so easily as the finer dusts to form a mud. 


As at Altofts, the effect of inert dust in stopping or 


preventing an explosion has been studied at Liévin. The 
French experiments are, however, more varied, and in 
view of the fact that this method seems likely to be more 
or less generally adopted in the immediate future, it is, 
perhaps, advisable to note at least the more important 
features investigated and the results obtained at Liévin. 

In the first experiment of this series an explosion was 
developed in a one-hour coal dust zone 55 yards in 
length. This zone was succeeded by a second having 
the same length, but strewn solely with one-hour slate 


l 
cross sectional area of the gallery before any serioy 
check could be given to the explosion. This refers to 
earth as the obstructing material; with boiler cinders 
practically no retarding effect was obtained even} 
making the obstruction occupy nearly the whole elles 
section. With the baftle shown at B it was intended that 
the air waves preceding the flame should destroy the 
retaining walls so as to scatter the incombustible matter 
over the floor of the gallery. It was found, however on 
the whole that the method did not allow sufficient libera. 
tion of the dust. 

The shelf obstruction illustrated at C proved much 
more effective. As before, the obstruction was preceded 
by a coal dust zone 186 yards in length, so that the ey. 





dust. The flame of the explosion was stifled 22 yards | plosion had an excellent opportunity of establishing itself 
sooner than would have been the case had no inert | before reaching the baftle. The shelves were 32ft. long, 


dust been present. 


The coal and slate dust were in | and carried material at the rate of 7 cubic feet per yard 


this case distributed at a rate equivalent to .45 oz. per| run. The area occupied by the obstruction was only 13 


cubic foot. 


In the second and third experiments the | per cent. of the total section. With fine dust in the pro- 


initial zone was similar to that of the first, but 82 yards | pagating zone, the violence of the air waves preceding 


in length. 
and of quarter-hour dust was arranged 109 yards in front 
of the first. 


A second coal dust zone 55 yards in length | the flame is easily sufficient to scatter the inert materia] 


| on the shelves on to the floor, and in such cases further 


The intervening space was filled up with | propagation is rendered impossible. With a coarser dust, 


one-hour slate dust, in the second experiment at the rate | however, the explosion takes place more gently, and in 
of .225 oz. per cubic foot, and in the third at the rate of | some cases it has been found that propagation took place 
.45 oz. per cubic foot. No arrestment of the flame was | past the baftle without disturbing the inert material to 


obtained in the second experiment; indeed, it shot out | any appreciable extent. 


The form of battle shown at D 


for about 80 yards from the mouth of the gallery. In| was therefore designed to come into action more readily 
the third experiment the tlame was stifled half-way across | with weak explosions. Ten planks l4in. wide and 5}ft, 


the slate dust zone. The report adds that the nature of 
the inert dust does not seem to be of much moment, and 
that powdered chalk gives the same results. 

The above experiments with slate dust involved the 
clearing of a zone entirely of coal dust. 


This condition | 


cannot be repeated in practice, and in place of a zone | 


consisting purely of inert matter, all that can be done is 


to arrange for a mixture of inert matter and coal dust. | 


Further, in actual practice, it would be difficult to obtain 
such a mixture with more than 75 per cent. of inert 
matter. Hence certain experiments carried out with 
mixtures of inert and coal dust are even more important 
than the above. 


Zones of pure one hour coal dust of various lengths were | 


prepared, and were succeeded by zones containing various 
percentage mixtures of similar dust and slate dust. 
results in all cases show that the explosion once developed 
in the pure dust zone cannot be stopped by the mixture 
in the succeeding zone. 
in length, a second zone also 55 yards in length, and a 
50 per cent. mixture of coal and slate dust in the second 
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Thus, with a first zone 55 yards | 


long were arranged across the top of the gallery, and their 
| surfaces covered with inert matter toa depth of about Yin, 
| The total area of the obstruction was about 15 per cent, 
of the cross-section. In some cases the planks were 
placed 16ft. apart, in others 3ft.; and both for fine coal 
dust and coarse the method was completely successful 
| in checking a propagating explosion. Thus in one 
instance the coal dust used was of the one-hour variety, 


| and the length of the zone up to the obstruction 186 yards, 


Had no obstruction been present, it is calculated, by 
| relying on previous experience, that at least 100ft. of the 
gallery would have been blown off in the experiment. 
But with the obstruction no damage was done, and it was 
found that the explosion was stifled to such an extent 


| that no flame could be detected issuing from the gallery 
The | 


mouth. With coarse dust, too, it was found that the air 
waves were quite capable of scattering the contents on the 
cross shelves, so that a strong checking action was notice- 
able. Equally good results were obtained when water 
troughs were placed on the cross shelves instead of inert 
dust. The troughs were semi-circular in cross section, 
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Fig. 15—OBSTRUCTIONS USED AT LIEVEN 


zone, the explosion was not sensibly retarded. Even 
when the composition of the mixture was altered, until it 


contained 75 per cent. of slate dust or other inert matter, | 


no retarding effect of any practical importance could be 
obtained. 


It is thus clear that a zone containing a mixture of inert | 


dust and coal dust, even when the inert matter is as high 
as practically possible, cannot be relied upon to stop a 
coal dust explosion once that explosion has become fully 
developed in a previous zone. The alternative is to treat 
the whole length of the gallery with inert dust, so as to 
make the ignition impossible. For it is obvious that if 
ignition cannot take place, there can be no propagation. 


As was discovered in the third series of experiments, | 


reported in our last article, it is easier to prevent ignition 
than to stop propagation. Thus with 40 per cent. of inert 
matter present it is impossible to ignite the mixture, and 


consequently to bring about a propagated explosion. The | 
report before us does not state explicitly what dust density | 


was employed. But assuming that the coal dust per se | 


represented .45 oz. per cubic foot, the mixture would 
represent .75 oz. per cubic foot. It is of interest to note 
that in the British experiments inflammation only without 
any signs of a propagated explosion was obtained with a 
mixture containing 40 per cent. of stone dust, and present 
in amount to the extent of .8 oz. per cubic foot. On this 
important point, therefore, the French and British experi- 
ments confirm each other. 

Besides the distribution of inert dust uniformly over 
the coal dust, other methods of preventing an explosion 
have been tried at Liévin. The effect of lime-washing 
the walls and floor has been investigated. It appears 
that this does not afford any material protection. More 
interesting because more successful are the various ex- 
periments performed with obstructions placed in the 
way of the advancing explosion. The obstructions used 
are shown in cross-section in Fig. 15. At A is shown a 
bafile consisting of an accumulation of incombustible 
material laid on the gallery floor. The obstruction shown 
at B consists of inert dust piled up behind light retain- 
ing walls at the sides of the gallery, so as to leave the 
haulage way clear. At C is shown similar material piled 
up on shelves, and at D on transverse boards placed 
across the gallery over the roadway. The obstruction 
illustrated at E consists of water troughs placed on similar 
transverse boards. 

It cannot be said that the baffle caused by the obstruc- 
tion illustrated at A.was highly successful. The 
obstruction occupied a length of 32ft., and was preceded 
by a zone of coal dust 186 yards in length. It was found 
that the obstruction had to occupy one-third of the total 


| Sin. in diameter and 40in. in length. Each trough held 
| about 54 gallons, and as the shelves were about 3ft. 
apart, this represented watering at the rate of 54 gallons 
per yard run. The preceding coal dust zone was about 
164 yards in length. In all the tests made with such 
water troughs, whether the dust used was fine or coarse, 
the air waves advancing along the gallery before the ex- 
plosion flame were sufficiently strong to upset the troughs 
and scatter the water over a length of about 40 yards. 
The dust was therefore automatically made into a sludge, 
so that the further propagation of the flame quickly 
ceased. 

This concludes our account of the French experiments. 
Those who desire to follow them up more fully—and, in 
| our opinion, they are well worthy of it—will find a handy 

abstract of the Liévin reports published in English by the 
Colliery Guardian Company, Limited, 30 and 31, Furnival- 
street, E.C. 








BOOSTERS. 
nO iv 

Brrore proceeding with the technical details of other 
boosters, we propose to give a few further particulars 
which show what can be done by flattening the peaks of 
the generator load by means of a battery booster plant. 
To handle the load of acertain traction system at periods 
of heaviest: traffic two 800-kilowatt generators were 
required, for which the average coal consumption per 
unit was 3.33 lb. ; but on removing the peak loads from the 
generating plant the coal consumption was reduced to 
2.69 lb. per unit, or by nearly 20 per cent. At times of 
light load, when only one generator was running, the 
average coal consumption was 4.74 lb., but this has been 
reduced to 3.66 lb. 

At the time the electrical plant at a certain well-known 
steel works was put down, the generating plant consisted 
of two 375 kilowatt 220-230 volt high-speed direct: 
coupled steam sets. As about 70 per cent. of the motors 
in use are series wound, the starting currents are very 
heavy, with the result that it was occasionally necessary 
to run both sets, and as additional load was contemplated 
it would have necessitated running two steam generators 
continuously. It was decided, however, to use a battery 
booster plant to relieve the generating sets of the peak 
loads, and a battery of 114 cells supplied by the Chloride 
Electrical Storage Company was accordingly put down. 
This is capable of discharging at the rate of 11,000 
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em 
ses for one hour. In conjunction with this 
ety a booster is used, and any load above 


oat is now automatically thrown on the battery, 


nd any decrease in the Joad below the mean is auto- 
: atically compensated for by the booster causing the 
oe ‘to charge. As a result, the load can now be 
dealt with by a single generating set, and considerable 
economy in steam consumption has resulted. This 
naturally allows the other set to act as a standby, 
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Fig. 22—HIGHFIELD BOOSTER CONNECTIONS 


and the battery copes with the load during week 
ends. The battery plant is arranged to run in parallel 
with any set that may be required to meet the average 
demand. : : 
At the electricity works of the Halifax Corporation 
the tramway load varies from 400 to 2000 ampéres, and 
it was formerly necessary to run two 750 kilowatt 
generators to handle it. After the installation of a 
chloride battery booster plant, capable of giving 


| Series with the booster, and the latter is arranged to com- 
| pensate for every variation in the battery’s pressure. 
The booster illustrated in Fig. 23 was manufactured by 
Mather and Platt, of Manchester. The machine is 
excited by a shunt coil A. One pole of the exciter is 
connected through the booster’s shunt coil to the battery 
terminal of similar polarity. The other pole of the exciter 
is connected to the other pole of the battery as shown. It 
follows that the exciter is connected through the booster’s 
shunt winding in opposition to the battery. When the 
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Fig. 25—SEMI-AUTOMATIC BOOSTER CONNECTIONS 


battery’s voltage is the same as that of the exciter, the 
two pressures balance each other, and no current flows 
through the booster’s shunt winding. But should the 
battery be called upon to discharge, its pressure drops, 
and the exciter then sends a current through the booster’s 
field. The resulting boost across the booster’s armature 
is then exactly equal to the difference between the 
battery and exciters pressures. As an example, : upp se 
that the exciter is set at 500 volts, then in the event 
of the battery's pressure falling to 460 volts, the 
loost in the discharge direction will be 40 volts. On 


be used in parallel with either compound or shunt 
machines. The machine is also claimed to work well at 
the end of a long feeder in a battery sub-station. On the 
City and South London Railway a booster plant of 
this description, erected in the Islington sub-station, 
serves to keep the load on the high-tension feeders con- 
stant, thus enabling the cross section of the feeders to be 
very largely reduced. It is to be observed that the 
Highfield booster works with balanced voltages, and not 
with balanced currents, and as a consequence the losses in 
a machine of this kind are very small. The current utilised 
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Fig. 28—CARBON PILE CONNECTIONS 
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for exciting the booster shunt either goes on to the line or 
helps to run the set, according to the state of the battery. 
Naturally the only electrical losses are those due to the 
drop across the booster’s shunt coil, the exciter shunt coil, 
the booster’s series coil, and the energy absorbed by the 
motor. A test taken on a Highfield booster working on 
a tramway system showed that the average load on the 
booster was 200 ampéres at 30 volts. The units taken by 
the motor in twenty hours were 142, and those lost in the 
exciter’s shunt, booster’s shunt, and series windings 6. 
One of the points in favour of the Highfield machine, 
which is claimed to effect the economy considerably, is 














Fig. 23—HIGHFIELD BOOSTER 


500 ampéres for the hour, one 750 ki'cwatt generator could 
easily handle this load, the peaks beiug entirely taken by 
the battery. The booster battery plant further renders it 
possible to shut down a boiler, and the load on the 
generating plant can be kept constant within such close | 
limits that no alteration of the boiler dampers is 
required from one week end to another. In each of 
the plants referred to above an Entz booster is 
used, the patents for which are controlled by the 
Chloride Electrical Storage Company, of 39, Victoria- 
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charge the battery's volts rise until they overcome the 
pressure due to the exciter, which is then motored, and 
the boosting pressure then changes its direction, and is 
added to the charging pressure. Thus the booster is 
automatic in its action. Besides the shunt winding the 
booster is provided with two series coils, but only one is 
shown in the diagram. This, which is marked B, carries 
a portion of the output of the station, and is termed the 
diverter coil. The other consists of only two or three 
turns. It is connected in series with the armature, and 
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Fig. 26-ENTZ BOOSTER 


its ability to utilise the high battery voltage obtained on 
charge to run the booster as a motor. This is said to 
have resulted in a saving of from 30 to 40 per cent. in the 
amount of current required to run the motor. 

In selecting the size of battery to be used with a 
booster on a variable load, it is first necessary to 
determine the size of the generators to be run in parallel 
with it, and the approximate fluctuations of the line load. 


| The battery should then be of such a size that it will 
' absorb on charge the difference between the mean load of 
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Fig. 24—HIGHFIELD BOOSTER CONNECTIONS FOR 


street, S.W. The same company also supplies the High- 
field booster, and in view of this being an older machine, 
it will, perhaps, be advisable to deal with this type first. 
As can be seen from the diagram, Fig. 22, and from the 
illustration, Fig, 28, which shows a Highfield booster capa- 
ble of dealing with 150 ampéres at 82 volts at the one hour 
rating, or 200 ampéres at 85 volts momentarily, a com- 
plete boosting set consists of three machines—a booster, | 
& motor, and an exciter. The battery is connected in | 





its function is to overcome armature reaction. 
diverter coil only gives a small boost, the maximum | give on discharge the difference between the mean 
being 5 per in the/| load of the main generator and the maximum line 
discharge direction. 








3-WIRE SYSTEM 


cent. of the line pressure 


It will be | t 


Pe 
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This | the generator and the minimum line load. 


It serves to keep up the pressure | load. 
during periods of maximum fluctuations, and to com- | average minimum load is 50 to 100 ampéres, and 
pensate for the drop in leads and feeders. 
seen that the motor is also provided with a series wind- | main generator we will suppose is 300 ampéres, and 
ing. This is connected differentially, and its function is| the maximum line load is 900 ampéres. 
to maintain constant speed. The Highfield booster may | battery must be large enough to charge frequently at 
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Fig. 27—SEMI-AUTOMATIC BOOSTERS CONNECTED TO 3-WIRE SYSTEM 
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200 ampéres and occasionally for a few seconds at 250 
to 300 ampéres. On discharge it will have to give 600 
ampéres momentarily. It will generally be found that 
the charging rate decides the size of the battery. This 
rate may be advanced from the usual maximum rate 
to the two-hour rate of discharge or even higher, owing 
to the fact that the battery is worked at from half to 
three parts full, and in this condition will take the 
high charge rate without injurious effect. The diagram 
—Fig. 24—shows the connections for two Highfield 
boosters used for equalising the load on the generators 
working across a three-wire system. 

A semi-automatic Highfield booster is also supplied by 
the Chloride Company. This is also designed to deal 
with a varying load, but one which does not fall below the 
output of the generator. In general construction the 
machine is similar to the one described, but it is not 
provided with an exciter. The shunt coil is energised by 
the battery, and the direction of its current is reversed by 
hand when it becomes necessary to change from charge 
to discharge or vice versd. This semi-automatic booster 
was introduced to meet the conditions usually met with 
in supply stations, where a lighting load is dealt with, or 














Fig. 29-CARBON PILE REGULATOR 


a moderately fluctuating load due to motors connected to 
the mains during the day. The sets are automatic on one 
side only, though they will reverse within small limits, and 
within limits sufficiently Jarge for ordinary central station 
work. They dispense with the use of end regulating cells 
and special charging dynamos. They enable the battery to 
be charged from the main bus bars at all times, and 
should fluctuations occur on the line during charging the 
charge is proportionately reduced, and the fluctuation is 
then dealt with by the battery. The amount of hand 
regulation necessary is said to be quite small. The 
diagram Fig. 27 shows the connection for two semi- 
automatic boosters connected across a three-wire system. 
whilst the diagram Fig. 25 shows a semi-automatic 
booster connected across a two-wire system. In the 
latter case a reversing switch is shown. 

Turning now to the Entz booster, this operates on a 
totally different principle to those previously described, 
and its action can readily be followed from an inspection 
of the diagram Fig. 28. Like the Highfield machine, a 
complete set consists of a booster, motor, and excite: 
coupled together on the same shaft. The illustration 
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Fig. 30—ENTZ BOOSTER CONNECTIONS 

















Fig. 26 shows an Entz booster manufactured by Mather 
and Platt. It is capable of dealing with 1000 ampéres at 
100 volts at the one-hour rating, or 1600 at 120 volts on 
peak loads. It is also capable of giving 200 volts when 
required for periodical overcharge. The main feature in 
connection with the Entz booster is a special apparatus 
known as the carbon regulator, which is illustrated in 
Fig. 29. It consists of two sets of piles of carbon discs. 
Between these two sets a lever is pivoted, and from one 
end of this a soft iron core is suspended, which latter dips 
into a solenoid, which carries the entire generator load. 
A. spiral spring is attached to the other end of 
the lever, the tension of which is regulated to 
counterbalance the pull of the solenoid. This enables 
any predetermined load to be allotted to the 
generator. Variations in the total load above or below 
this fixed generator load will cause changes in the pres- 
sure on the carbon piles, resulting in wide variation in 
their contact resistance. Advantage is taken of this 
resistance variation to control the field excitation of the 
booster through the intermediary of a small exciter, the 








field of which is in the middle of a three-wire system, as 
shown in the diagram Fig. 28. From this diagram it 
will be seen that if the pull exerted by the solenoid S on 
the lever of the carbon regulator overcomes the pull of 
the spring P, the carbon piles A will be compressed and 
B released, the effect being that the direction of the 
current through the exciter field will be as shown by the 
arrow. If, on the other hand, the pull of the spring over- 
comes that of the solenoid, then the direction of the 
exciting current will be reversed. When the generators 
are dealing with the desired average load, the pulls of the 
solenoid and spring counterbalance each other, and as 
under these conditions the resistances of the carbon piles 
are equal, no current flows through the exciter field, and, 
as a consequence, the booster generates no voltage. 
Should, however, the line load rise above the average, 
and the load on the generators tend to increase, the pull 
due to the increased current in the solenoid overcomes 
the pull of the spring. Thus the carbon piles on one side 
of the centre point of the lever are compressed, and as a 
consequence current flows in the field of the exciter in a 
direction which causes the booster's field to be energised 
so that the booster’s volts are added to the battery pressure 
with the result that a discharge occurs. The carbon regu- 
lator so adjusts the booster’s pressure that the discharge 
from the battery plus the average load as carried by the 
generator is equal to the line load. If the load falls below 
that which the generators are intended to carry, the 
spring at one end of the lever of the carbon pile regulator 
overcomes the pull of the solenoid. The other set of 
carbon piles is then compressed and the current flows 
through the exciter’s field in the reverse direction. This 
reverses the booster’s field, and the booster’s volts then cause 
the battery to take a charging current. The arrangement of 
connections is shown in‘ Fig. 30, from which it will be 
seen that one bus bar is divided, and the actuating 
solenoid carrying the generator current is inserted at this 
point. The battery is connected across the main bus 
bars in series with the armature of the booster, which 
latter has only one field coil. The absence of series 
windings on the Entz booster is a feature for which advan- 
tages are claimed. The current for energising the field of 
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A BELGIAN ARMS FACTORY. 


Tn 1889 the Belgian Government determined to ado t 
the Mauser military rifle. It was at first intended to 
purchase these weapons from the Deutsche Waffen und 
Munitionsfabriken, of Berlin, which owns the patent, In 
order, however, to keep the manufacture in the country 
a syndicate was formed to purchase the Belgian patent 
and the machinery for making the rifle and ammunition 
from the German Company. This was the origin of the 
Compagnie Nationale d’Armes de Guerre, which now owns 
the principal arms factory in Belgium, and which turns 
out 1200 rifles, guns. and pistols a day. 

The factory is situated at Herstal, near Liége, ang 
covers 36 acres. It employs 3000 hands, and the wages 
bill is £3600 per week. 

The old Belgian “ gas-pipe” trade gun is extinct, ang 
the firm produces only military rifles, sporting weapons 
and Browning automatic pistols. Steel barrels only are 
used, the trade in Damascus barrels being in the hands of 
small firms which give out work to be done at home. 

The firm uses a great variety of different grades of 
steel, to comply with the specifications of the Gover. 
ments for which they work. They have accordingly q 
very well-equipped testing house and laboratory, with 
self-registering testing machines and a micro-photo. 
graphical department. 

The electric drive is used throughout the factory. The 
power is supplied partly by steam and partly by gas 
engines. The 500 horse-power horizontal engines run very 
smoothly, but still better running is obtained with two 
Willans vertical engines of 250 and 350 horse-power, 
which have recently been installed. The gas engine 
plant gives 1900 horse-power, and runs 6n gas from a set 
of producers by Fichet and Heurtel, of Paris. 

The machinery for making rifles is by the German firm 
mentioned above ; that for cartridge making is partly by 
the same firm and partly hy Greenwood and Batley, of 
Leeds. Two machines are worthy of special mention. 
The first is a cartridge-gauging machine, of German make. 
It consists of a gang of eight automatic machines, 














10-12 HORSE-POWER 


the exciter is furnished by a portion of the main battery, | 


“F.N.” CAR 


each of which gauges the cartridge for one par- 


and to ensure that the whole of the main battery shall ticular dimension, and, if correct, passess it on to the 


be equally worked, switching arrangements are provided | 


next machine. No cartridge can pass through the whole 


so that the particular cells used for this purpose may be | gang of machines unless it is perfect in every respect. A 
changed. The load to be taken from the generator may | similar machine is used for weighing and gauging bullets. 
be adjusted to any desired amount by varying the tension | The second remarkable machine is an electric charging 


of the spring at the end of the lever which regulates the 
pressure on the carbon piles. This adjustment is quickly 
made by means of a small hand wheel, and may be 
altered from time to time to meet any considerable 
change in the nature of the load, so that the battery can 
be floating, giving a continuous peak discharge 
or being charged, according to the adjustment, 
whilst always taking the momentary fluctuations of 
the load. One of the principal’ points claimed for 
the Entz booster is the rapidity with which it 
will reverse, for the output of the exciter is very 
small as compared with the booster which it controls. 
For a 500-kilowatt booster the output of the exciter is 
only 5 ampéres at 500 volts, or 2.5 kilowatts, and it is 
obvious that such a small machine can very quickly 
reverse. In order to prevent any possibility of lag in 
reversing, the exciter is designed to give three times the 
excitation volts necessary to give the required boost 
across the booster’s armature, the carbon regulator auto- 
matically cutting down the excess pressure as soon as the 
correct boost has been attained. 

The Entz booster is extensively applied to alternating 
current circuits. In this case a rotary converter or motor 
generator. is used to convert the amount of current 
equivalent to the, fluctuations into direct current. A 
battery in series with a booster is connected across the 
direct current side. The booster field is energised by a 
small exciter, the field of which is in turn controlled by 
the Entz carbon regulator, series or shunt transformers 
supplying the necessary energy to actuate the magnet. 
Thus when a peak load comes on the alternating current 
circuits, the battery is caused to instantly discharge ; and 
when the load falls below the mean value at which the 
generators are intended to operate, the booster causes a 
charging current to pass into the battery as in ordinary 





direct current working. 





machine, the action of which is as follows :—Suppose the 
charge to be 2.45 grammes, the machine pours a charge 
of 2.40 grammes into a hopper supported on a steelyard. 
The remaining .05 grammes are then run in grain by 
grain till the hopper dips and swings clear of the powder 
spout. There is an electric device which ensures that if 
the hopper dips before it has received the full charge it 
is emptied into the waste-pipe, so that the cart- 
ridge which should have received the charge remains 
empty, and is detected by the volumetric gauge. This isa 
plunger, which dips into each cartridge as soon as it is 
filled; if the powder stands too high or too low, the 
plunger makes an electric contact and the cartridge is 
thrown out. Two cartridges are filled at a time, but 
there are twelve hoppers, so that these have plenty of 
time to fill. After passing the volumetric gauge the 
bullet is inserted; the bullet-feed is automatic, but the 
cartridges are fed into the machine by hand. Six of 
these machines are in use, each with a capacity of 3500 
cartridges per hour. The limit of accuracy is + 0 to + 0.02 
gramme, or less than a third of a grain. 

Barrels are straightened with a hammer driven by com- 
pressed air; the workman rests the barrel on two 
supports, looks through it,and brings down the hammer 
at the point required. Barrel-straighteners get 5s. 10d. 
a day. 

All action parte are drop forgings. They are oil- 
tempered, and are case-hardened where necessary 10 
burnt leather and charcoal. Chemicals are not used. _ 

The firm makes a speciality of the Browning automatic 
pistol, which is produced in the 9 mm., 9.65 mm., and 
6.35 mnx calibres. This is a pleasant weapon to shoot 
with, in spite of its peculiar shape. The firm is now 
turning out 700 of these pistols a day. Every rifle, gun, 
and pistol is shot at the plate, and is not allowed to leave 
the factory unless its performance is satisfactory. 
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The wood-working machinery is of the _usual type. 46.325 square inches, and on July 15th the member was 
Nothing but walnut is used; after seasoning in the plank again placed in the machine and tested to destruction. 
this is cut into half-wroughts, and kept for not less than | It failed, with very little general distortion, by the 
m three years before use. buckling of the webs at the section where the holes were 
¥ Besides fire-arms, the company makes motor cars, motor | bored, at a load of 59,894 1b. per square inch of web 
d and ordinary bicycles, and small articles, such as sparklets. section, or 49,730 lb. per square inch of gross section. 
: The cars are of the “ F.N.” type, in four powers, ranging | Two rivets in the top lattice and one rivet in the vertical 
, from 10-12 to 80-40 horse-power. An engraving showing | leg of the lower flange angle were sheared. The maxi- 
it one of the smaller cars is given herewith. The gears are | mum deflections were downward and towards the south, 
n hardened after cutting, and are then run together in | being .09in. and .025in. respectively. 
. emery; they are then tested for silence, and condemned | Tis, Fig. 2. Weight 5346 lb. This member was first 
; if noisy. The engines are run in oil under pressure from | tested on July 15th. The compressometers were set at 
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Sketch showing positions of points 






T2s, Fig. 3. Weight 4260lb. The compressometer was 
set to zero at 4012 Ib. per square inch, and the load applied 
in 21 increments. Elastic limit 40,126 lb. per square inch. 
The member failed at 58,264 lb. per square inch by the 
buckling of one rib at the point of attachment of the 
| nearest transverse diaphragm to the pin end and the other 
| three webs at the second set of diaphragms from that end. 
|The maximum southerly deflection at the centre was 
| .045in., but a greater deflection of .055in. was observed at 
|B. The maximum vertical deflection was downward, 

being .06in. at D. The compressometer readings on the 

top were slightly greater than on the bottom up to a load 
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ten to thirty hours, and are then run for four hours on the 
bench. The average output is three cars perday. About 
thirty motor bicycles and sixty to seventy bicycles are 
made per day. 

Three views in various portions of the works and one in 
the central power-house are given on page 330. 








TESTS OF MODEL CHORDS MADE FOR THE 
QUEBEC BRIDGE. 
No. II.* 
The following is a brief summary of the principal 
| features of the tests :-— 
Tla, Fig. 2. Weight 5190]b. The member was first 
tested on July 12th. The compressometers were set at 











zero at a load of 5612 lb. per square inch. Elastic limit 
| 42,654 lb. per square inch. The loads were applied in 
| twenty-one increments, and the full capacity of the ma- 
chine, 49,109 lb. per square inch, was applied and held for 
| five minutes without sign of fracture. The test piece was 
| then taken out of the machine, and two holes 2}#in. were 
bored through the four webs, and the member tested 
again on July 18th. A load of 59,989 1b. per square inch 
was applied and held for twenty minutes without sign of 
failure. The holes in the web were then re-bored to 33in., 
and on July 19th, the member being again tested, failed 
by the buckling of the webs at the point of reduced sec- 
tion under ‘a load of 63,990 lb. per square inch of net 
section; or 48,660lb. per square inch of gross section. 
The maximum central deflections were .06in. southerly 
and .015in. downwards. 
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* | Weight of Tad 10.556 lbs 









of 16,000lb. per square inch, but from there on the 
readings on the bottom were slightly greater than on the 
top. 
T3a, Fig. 4. Weight 10,5561b. This member was first 
tested on June 30th. The compressometers were set to 
zero at a load of 3400 1b. per square inch, and the load ap- 
plied in 18 increments. Elastic limit 38,526 lb. per square 
inch. The load was applied until the full capacity of the 
machine, 49,120 lb. per square inch, was reached. This 
load being sustained for 2} hours without sign of failure, 
a load of 7000 lb. per square inch was applied at the 
centre of the member. There being still no signs of 
failure, the member was taken from the machine and two 
holes 2}in. in diameter bored through each web, and on 
July 28rd the member was tested to destruction. The 
webs buckled at the reduced section under a load of 
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Sketch showing positions of points at which lateral deflections 
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so at a load of 4626 Ib. per square inch. The elastic; T2a,Fig.3. Weight 4240lb. The compressometers were | 55,515 lb. per square inch of web section, or 45,480 Ib. per 
imit as determined by the average readings of the com- | setatzero ata load of 4012 Ib. per square inch, and the load | square inch of gross section. The minimum com- 


Pressometers was 43,927 Ib. per square inch. Loads were | 
applied in twenty-one increments up to 50,1341b. per | 


Square inch, being the full capacity of the machine. This 
load was held for ten minutes, and as there was no sign 
of failure, the member was taken out of the machine and 
two holes 2fin. in diameter were bored through the four 
7 Webs, reducing the section from 55.806 square inches to 
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*_No. I. appeared March 24th. 





was applied in nineteen increments. The elastic limit 
was 40,126 1b. per square inch and the member failed by 
_ buckling of the ribs at the point of attachment of the 
| transverse diaphragm, near the pin end, at a load of 
57,782 lb. per square inch. The maximum horizontal de- 
flection was .07in. southerly. The vertical deflection 
| downward was .065in. with a load of 36,915 lb. per square 
Feeny but decreased to .04in. at 40,126 1b. per square 
| inch, 





pressometer readings were on the south side throughout 
and the maximum on the north side, up to a load of 
34,000 Ib. per square inch. -At this point there was an 
increase in the vertical deflection of .08in., and for the 
remainder of the test the maximum readings were on the 
top of the member. Previous to the application of the 
7000 Ib. load the maximum horizontal and vertical 
deflections were .26in. and .12in. These were in 
creased to .265in, and .305in.. when this load had been 
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applied for one hour and twenty-seven minutes. 

T3p, Fig. 4. Weight 10,583 lb. This member was first 
tested on July Ist. The compressometers were set to zero 
at 3390 Ib. per square inch, and the load applied in 23 incre- 
ments. Elastic limit 41,820 lb. per square inch. The 
full capacity of the machine, 49,000 lb. per square inch, 
was applied without failure, after which an additional 
vertical load of 17,000 lb. resting on the webs was applied 
at the centre without sign of failure. Afterwards two 
holes, 3in. in diameter, were bored through each web, and 
on July 23rd the member was tested to destruction by 
the buckling of the webs at the reduced section under a 
load of 58,252 lb. per square inch of net section, or 
45,780 lb. per square inch of gross section. The com- 
pressometer readings were fairly close on all four sides, 
but the maximum readings occurred on the north side, 
and the minimum on the south side. The horizontal 
deflection was southerly, with a maximum of .05é5in. 
The vertical deflection was upwards at all points except 
the centre, attaining a maximum value of .045in. at point 
B under a load of 89,560 lb. per square inch. At the 
centre the vertical deflections were downward, but barely 
perceptible, until a load of 17,000 lb. per square inch was 
reached. Thereafter it was upward, but varied irregu- 
larly with a maximum value of .02in. The bottom com- 
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showed slight signs of scaling at 36,800 lb. per square inch 
corresponding to a breaking stress of 43,300 lb. per square 
inch. The member failed in the same way as T4a, the 
inner webs both buckling outwards at the top flange. 
The bottom latticing at the point of failure showed very 
little distortion. This member showed great differences 
between the top and bottom compressometer readings. 
At a mean load of 44,167 lb. per square inch, at which 
point the readings were discontinued, the compressometer 
indicated a stress about 8000 lb. per square inch greater 
on the top than on the bottom of the member. Up to 
this point the elastic limit at the bottom had not been 
reached. The greatest vertical deflection was .22in. down- 
wards, and the greatest horizontal deflection .06in. 
northerly. 

T5a long, Fig. 6. Weight 7490 1b. The compressometers 
were set to zero at a load of 6170 lb. per square inch and 
the load applied in 23 increments. The elastic limit was 
37,017 lb. per square inch and the ultimate strength 
51,022 lb. per square inch. The lower half of the north 
rib at the flat end was not in perfect contact at the 
beginning of the test, and this is one of the two members 
in which the compressometer readings on the north side 
were lower than on the south side, although they agreed 
rather closely on all four sides. The member failed by 
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defiections noted before failure were .O8in. southerl] d 
.03in. downward, which after testing increased to ‘Pas 
southerly and .09in. downward. ti: 
T5s short, Fig. 7. Weight 2890 1b. The compressomete 
were set to zero at a load of 61701b. per square inch and 
the load applied in twenty-three increments. The elasti 
limit was 45,615 lb. per square inch, and the ultimate 
strength 56,954 lb. per square inch. The member failed 
by the buckling of the ribs at the point of attachment of 
the transverse diaphragm nearest the pin end. (ne 
lattice bar failed in tension without shearing its connect- 
ing rivet, and one angle of the lower transverse diaphragm 
was torn from the rib throughout its depth. The horizon. 
tal deflections were inappreciable at all points up tog 
load of 37,000 Ib. per square inch, and under higher loads 
at all points except the centre. The greatest observed 
before failure was .03 southerly. The vertical deflections 
were downward, amounting to .Olin. at the centre and to 
.03in. at B and D on either side of the centre. After 
failure the centre deflections increased to .56in. southerly 
and .03in. downward. 
T6a, Fig. 8. Weight 2190 1b. The load was applied in 
21 increments. The highest load applied, 48,980 |b, per 
square inch, did not cause complete failure, but a section 
of the ,;in. cover plate bulged up to a point where the 
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pressometer readings were slightly greater than the top | buckling of the ribs close to one of the transverse dia- 
up to a load of 45,000 lb. per square inch, when they be- phragms. The maximum central deflection at B was 
northerly .06in., while there was a southerly deflection of | 


came equal, the central deflection being practically nil. 

T4a, Fig. 5. Weight 6850 lb. The compressometers were 
set to zero for a load of 5258 lb. per square inch, and the 
load applied in 24increments. Elastic limit 45,482 lb. per 
square ‘inch. The member failed under a load of 
50,840 lb. per square inch. At failure the piece bent 
downward and found a support on some blocking, in- 
advertently left in place, thereafter carrying a load of 
52,650 lb. per square inch. The piece failed near the 
centre, the whole member showing a decided buckle. 
Many of the rivets were sheared off, and the horizontal 
angle at the centre of the web was cracked and broken. 
The forked end showed slight signs of scaling near the 
pins at a load of 40,000 lb. per square inch, which gave a 
bearing stress on the pin of about 45,000 lb. per square 
inch. The vertical deflection was slightly upward at 
points A and B, variable at C, and downward at D, with 
a maximum value of .045in. downward. The horizontal 
deflections were irregular, with a maximum value of 
.03in. northerly. 

T4p, Fig. 5. Weight 6850 lb. The mode of failure of 
this test piece was almost identical with that of T4a. The 
elastic limit was 42,309 lb. per square inch. Ultimate 
strength 51,254 lb. per square inch. The forked end 





.10in. at A and a northerly deflection of .06in. at C. The 
vertical central deflection was 
18,500 lb. per square inch zero at 24,700 lb. per square 
inch, and .03in. upward at 30,000 lb. per square inch. 

T5s long, Fig.6. Weight 7490 lb. The compressometers 
were set to zero at a load of 6170 |b. per square inch, and the 
load applied in twenty-three increments, this being the 
same as T5A long. The elastic limit was 37,017 lb. per 
square inch, and the ultimate strength 51,084 1b. per 
square inch. The failure was similar to T5a long, occur 
ring at the point of attachment of a transverse diaphragm. 
The maximum horizontal deflections were .03in. on the 
south side at A, zero at the centre, and .09in. on the 
north side at C, while the greatest vertical deflections 
were .03in. downwards at A and C, and .03in. upward at 
the centre. 

T5a short, Fig. 7. Weight 2885 lb. The compressometers 
were set to zero at a load of 6170]b. per square inch, and 
the load was applied in twenty-three increments. The 
elastic limit was 41,953 1b. per square inch and the ulti- 
mate strength 54,972.1b. per square inch, the member 
failing by buckling of the ribs at the point of attachment 
of a transverse diaphragm. The maximum central 
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.03in. downward at | 
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Fig. 9 


rivet pitch in the line of stress was 2in., or 103 times the 
thickness of the plate, and 9! times the diameter of the 
rivet. The upper flanges of the outer ribs also bulged 
outwards, so as to take a permanent set of jin. and ,},in. 
respectively. 

Téx, Fig. 8. Weight 2145 lb. The progress of this test 
and the results obtained were practically identical with 
those of T6a. 

T7a, Fig.9. Weight 5150 lb. Thecompressometers were 
set to zero at a load of 4673 lb. per square inch, and the 
load was applied in 21 increments. The elastic limit was 
39,716 lb. per square inch, and the ultimate strength 
50,056 Ib. per square inch. One rivet head failed at a 
load of 23,363 1b. per square inch, and the failure of the 
whole member took place by the buckling of the ribs at 
the transverse diaphragm nearest the central splice, and 
a large number of loose rivets were found both in the 
vicinity of the point of failure and in the reinforcement 
of the pin end. The maximum central deflections 
observed before failure were .04in. southerly and .015in. 
downwards. After failure these changed to (sin. 
southerly and .355in. downwards. 

T7n, Fig.9. Weight 5150 lb. The details of this test were 
the same asT7a. The elastic limit was 38,550 lb. per square 
inch, and the ultimate strength 48,770 lb. per square inch. 
The manner of failure agreed very closely with that of 
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" lace at the diaphragm nearest the pin end. 
a sobre! central deflections before failure were 
The eeoutherlY and .05in. downward, increasing after 
Tae #0 29\n. southerly and .15in. downward. 
— accompanying Table II. sets out the results of the 
t rere those on T6a and T6s, while Table III. gives 
tests Se", mount of compression under maximum load 


| amou - 
mained by the compressometers on the two outside 
a of the member. It is worthy of note that in all 


‘here the points of failure were not pre-determined 
sates i oles in the webs, with the exception of T4a 
ph T4y, failure took place at the points of attachment 
of the transverse diaphragm. Say 

The Phenix Bridge Company, of Phwnixville, Pa., of 
which Mr. John Sterling Deans is chief engineer, had the 
ontract for the manufacture as well as the testing of 
ss model members. The details of the tests them- 


MID-SCOTLAND SHIP CANAL. 





THE West of Scotland branch of the Mid-Scotland Ship 
Vanal National Association has unanimously confirmed the 
proposal of its executive to further by every means possible 
the direct route sea-level canal between the Clyde and the 
Forth, as against the longer route vid Loch Lomond and 
Loch Long. The East of Scotland branch, through its chair- 
man, Lord Kingsburgh, has written :—‘‘ The route is not of 
importance as regards the naval strategy question, and if 
Glasgow thinks the direct route preferable and feasible I am 
content. The question is to have a waterway as soon as 
possible by whatever line.’’ Since the decision in favour of 
the direct route has been come to important accessions to the 
membership of the association have been made. Mr. Arthur 
Kay, presiding at a meeting in the Merchants House, Glasgow, 
last week, said that ever since the meeting held in June, 





TABLE LH. 








be invited to support the scheme as one of national impor- 
tance, and all corporations and public bodies interested in 
its success be also invited to pass resolutions in its favour, 
and forward them to the members of the Government, ex- 
plained that the association, by the most careful and lengthy 
process, had thoroughly analysed the claims put forward for 
the Loch Lomond route. It could not be constructed free of 
locks; it would traverse a district which was far removed 
from industrial centres, and had at present no known mineral 
value. It would involve navigation in Loch Lomond, which 
was studded with islands and submerged rocks, and in which 
anchorage would be extremely difficult and uncertain, and 
where dangerous fogs or mists were not infrequent. The 
canal at its western end would emerge into Loch Long, a 
long, narrow arm of the sea, in which anchorage was practi- 
cally impossible at parts. The distance from the Forth to 
the Glasgow dry docks would be 86 miles in place of 29. 
These considerations, together with the recent develop- 



























































Elastic Proportion of linear 
Mark test Member. Details. Actual size limit, lb. per Ultimate strength, lb. per sq. in. Date of testing. imensions to 
piece. sq. in. full size member. 
TA f webs 18. x $5en. 45-763 sy. in. 45,482 50,840 Ib. May 2nd, 1910 
. : : : ‘ : 8 L’s Zin. x Qin. > fin., 3-25 1b. 
Web diagonal Cliy CMy with 8 fats Zin. x Fin. ee EN, POP te ieee oe ee ee identi 1 
TB forked ends 10 L’s 2in. » fin < din. 4 
, 2 horizontal webs 4}in. x in. 45-763 sy. in. 42,309 51,254 lb. May 3rd, 1910 
Tha 4 webs 15jin. x jin. 40-21 sq. in. 40,126 57,782 Ib. June 24th, 1910 | 
. 1 L’s 2in. x 2in. x ,in. at breaking point 
4 L’s 2in. x Idin. x sf in. 
4 flats Zin. x yin. — — | . 
Main chord Cl, — CL, 4 covers 4in. x yin. 4 
IB 1 cover 7}in. x gin. 
‘ 8 L’s 2in, x 2in. x ,gin 40-21 sq. in. 40,126 58,264 Ib. June 27th, 1910 
2 pls. 12in. x gin. at breaking point 
6 L’s 2in. x 1din. x fin. 
! 
56-958 sq. in. 38,526 Applied loads of 49,120 lb. per June 30th, 1910 
es ‘ 8 webs 2lin, x fin sq. in. for 25 hours, then added 
Main post as originally designed.) flats 2in * fin 4 a load of 7000 lb. per sq. in. at 1 
T3 latticing has been replaced |) 8 bein. x So, x Bin. 3-O51b centre . 
plates as in T, in new design 6 lin "x din eae 4 
sii aie sili : | 46-792 sq. in, through — 55,515 Ib. ult., no load at centre July 23rd, 1910 
2hin. dia. holes 
57-10 sq. in. 41,820 Applied load of 49,000 Ib. per July 1st, 1910 | 
sq. in. besides a load of 17,000 Ib | 
Ty Same as 'T'.A Same as TA per sq. in. at centre 
44-871 sy. in. through -- 58,252 Ib. ult., no load at centre July 23rd, 1910 
holes 3in. dia. | 
TA Main chord CLy Cli, with] 8 webs 2 Jain 55-806 sq. in. 43,927 Highest load 50,134 lb. (not) July 12th, 1910 
webs composed of single plates 4 top L’s 2in. x Zin, * Asin. broken) 
4 top L’s 2in. « lgin. x ,pyin. 46-335 sq. in. through | 59,894 Ib, ult. July 15th, 1910 
| 4 top flats 2in. » din. holes 23in. dia. | 1 
| 4 top covers 4in. x jin. |_——__- —— ee = 
IB 1 top cover 6gin. x fin. 57-497 sq. in. | 42,654 Highest load 49,109 lb, (not! July 15th, 1910 4-5 
| 8 bottom L’s 2in. x Zin. x ;in. | broken) 
| 2 bottom covers 1ljin. x fin. 43-722 sq. in. through | _ 63,990 Ib, ult. ' July 19th, 1910 
| 6 centre L’s 2in. x lgin. x yin. holes 3in. dia. | 
la 8 webs 5,%in, x in. 55-249 sy. in. at 39,716 50,056 Ib, ult. July 20th, 1910 | 
1 webs 10fin. » yin. centre 
8 webs 10jfin. x in. 
{top L's Zin. x Zin. x ,iin. 1 
{ top L’s Zin, « gin. x in. —_- ——_ — ——_—— | ——_ —_—_——— = 
Main chord Cly — CL, with) 4 flats 2in, x gin. 4-9 
longitudinal splices in webs { covers din. x jin. 
1 cover 6Zin. x fin. 
T-B § splices Zin, « jin. 55-249 sq. in. at 38,5090 48,770 Ib. ult. July 22nd, 1910 
8 bottom L’s Zin, « Zin, x yin. centre 
2 covers I1jin. = jin. 
6 L's 2in. x gin. x .);in. 
bs 1 eet sel ‘ | 
VA long 1 webs 28gin. < | hin, | 52-305 sq. in. 37,017 51,022 Ib. May 6th, 1910 | 44 of full size 
Same as ‘I’, short, except propor-| 4 L's 2fin. x 2}in, x 4fin. eer ty ae | member or 13 times 
tions increased 4 flats 23in in. a er } linear size 
Ib long 2 L's 23in. x 2,4in. x yin. 52-305 sq. in. 37,017 51,084 Ib. | May 7th, 1910 | of T,; short 
| | 
TA short 4 webs 2lin, x jin. 27 -E9 sq. in. | 41,953 54,972 Ib. ult. July 7th, 1910 
Same as TA, except being half 4 L’s Zin. x 2in. x fin. | Se a 1 
_ section 4 flats 2in. x jin. 4 
I',8 short 27-59 sq. in. | 45,615 56,954 Ib, ult. July 8th, 1910 
| 


selves were carried out under the direct supervision of 
Mr. Charles Scheid], assisted by Mr. D. Gainor. Mr. 
H. M. Mackay, Professor of Civil Engineering, McGill 
University, Montreal, represented the Board of Engineers, 
Quebec Bridge, during in progress of the tests. 


TABLE T1.— Amount of Total Compression during Progress } 
of Testing. | 
| 








Test North | South Raniasiin | 
piece, side. side, sa aaa | 
rT in. in. 
Beas (clea ee vs i's After being sheared to 49,109 Ib. 
Ts per square inch. 
Tt i a After failure. 
Ts. “2 Sitae 
TSa... ez gf | Shours aftertesting to49,1201b, 
Ba r square inch, 
Tn 1k j After failure. 
: és is After testing to 49,000 lb. per 
Ta ‘ square inch, 
TM. ly’ Z After failure. 
Tap fe (Ae pe 
TBA long 18 16 ” ” 
TSB long | HH ay 
T5a short 4 I a4, 
Motor | db | ee 
Tén <x * % ” ” 
T7a ~ 1 | 99 ” 
mol oie Jeon 











2 L’s 2in. x din. x fin. 





1910, when very emphatic opinions were expressed that 
Glasgow would not look at the circuitous route for the canal 
vid Loch Lomond and Loch Long so long as it was possible 
to cut a direct route, the executive had been engaged 
upon an exhaustive inquiry into the particulars of these 
two routes. The results were embodied in three memo- 
randa—in the preparation of which they had the benefit 
of expert assistance—one giving the particulars of the 
Loch Lomond route, a second giving the particulars of 
the direct route, and a third comparing and contrasting 
these, but without offering any opinion. When these came 
to be considered by the executive, one outstanding fact seemed 
to be proved, viz., that a direct route at sea level was not an 
impossibility but only a question of cost, and was certainly 
not barred by any insurmountable engineering difficulty. 





Before coming to any definite decision between the competing 
routes, the executive invited the engineers of both routes and 
Lord Blythswood, as representing the London Committee, 
to a conference. As a result they had no hesitation in 
deciding in favour of the direct route. They were very 
hopeful that all would join in fighting for it. The canal was 
before the public as a great national project, deserving the 
support of the Government and the people on public grounds. 
They were not pushing it with a view to enrich themselves 
or make dividends for shareholders. In the meantime they 
commended it to Glasgow and the Government on the 
grounds of its boundless commercial possibilities and its 
important strategical qualities. 

Councillor Ure, Glasgow, in moving that the advantages, 
commercial and otherwise, of the direct route at sea level for 
the Forth and Clyde ship canal be pressed upon his Majesty’s 
Government, and that the Scottish members of Parliament 








ments on the Clyde, had directed attention more closely to 
the claims of the direct route. The establishment of dry 
docks for the accommodation of Dreadnoughts, the deepening 
and improvement of the river, the possibility of making the 
canal by the direct route at sea level had added very much 
to the natural advantages. Its western termination would 
be at Yoker, in the neighbourhood of the new docks ; it would 
touch the city boundary and remove the disability of the 
Clyde at Glasgow as a cul-de-sac, and place Glasgow on the 
waterways between the East and the West ; it would traverse 
a portion of the country which was highly industrial, and 
would have coal pits in the immediate vicinity almost through- 
out its whole length, and would link together many manu- 
facturing towns in Scotland, and give them a new lease of 
life. The proposer of another resolution maintained that the 
direct route canal would provide a back door to Rosyth, 
double the mobility of the Navy, save several Dreadnoughts 
and a naval dockyard at Rosyth, and make Glasgow the 
greatest distributing centre in the country. 








THE discovery of sheelite is reported from Halifax 
County, Nova Scotia. Sheelite is one of the minerals containing 
tungsten. It is of no known use in itself, excepting as an ore 
from which tungsten may be extracted. The mineral is chemically 
a tungstate of calcium. As an ingredient in the chemical side of 
steel making it is quite important. At present the world’s annual 
output, coming mostly from Sweden, is placed at 4000 tons, If 
present indications are correct, the recent discovery in Nova Scotia 
will not only yield sufficient for the steel plant in the province, 
but will have an effect on the markets of the world, The ore is 
reported to yield 60 per cent. of tungsten, 
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TWO MOTOR BOATS. 


THE internal combustion engine is claimed to have a 
number of advantages over the steam engine for use afloat, 
among which may be mentioned saving of space and weight, 
immediate readiness for action, absence of stand-by charges, 
cleanliness, saving in the number of hands required, fuel 
economy, cheapness, ease of replenishing fuel, &c. It is 
quite true that in certain circumstances each of these claims 
can be fairly well substantiated, though probably not all in a 
single case; for instance, economy in fuel means an engine 
on the Diesel principle, and this upsets the claim for com- 
parative cheapness in first cost, which, we think, only applies 
to a motor of quite small power, say, up to 30 horse-power, 
and soon. However, it is interesting to endeavour to trace 
in individual cases the reasons which have probably led to 
the adoption of this particular type of motive power in pre- 
ference to steam, and it will be found that cases do un- 
doubtedly occur in which a single one of the points mentioned 
above assumes such importance as entirely to outweigh all 





of unlimited fuel supplies being on the spot where she is used 


enough to warrant the adoption of the motor in this case 
The hull is simply a steel flat-bottomed barge of 100ft. 6in 


when fully loaded 4ft. 9in. 
150 tons in three separate holds. 


power at about 750 revolutions per minute. 


Indescribing the Rocklight, a motor oil barge constructed by 
the same builders for the British Petroleum Company, it is 
not quite so easy to determine the ‘* governing factor ’’ as in 
the last case, but we should be inclined to say that the fact 


together with the absence of risk of fire from sparks, are quite 


. | Sutton’s attention by whistling; nor did they, 
in length by 17ft. beam with a depth of 6ft. 3in., drawing 
Her total carrying capacity is 
Each hold is fitted with 
the usual expansion chamber and with fore and aft pierced 
bulkheads to prevent surging, while cofferdams are fitted 
between the holds and the forecastle and the engine-room to 
prevent leakage of oil into those parts. The machinery con- 
sists of a six-cylinder Thornycroft motor of the same type as 
that described in THE ENGINEER of November 11th, 1910, | 
page 508, but with the six cylinders, giving 70 brake horse- 


—_—=—= 
engines away to Leeds in front of the second train, 
that there was not he ‘‘accepted’’ the goods train. 

All this time the light engines for Carlisle stood 


Finding 


on the 
were only 
section, and 
rting signs 

They did not try to Pr 
: : In ‘wccordance 
with rule No. 55, send back one of their firemen to the signa). 
box to remind him of their position. At 5.39 the Scotch 
express that left St. Pancras at 12 midnight was Offered to 
signalman Sutton, who had by this time forgotten the light 
engines. He ‘‘accepted’’ the express, and at 5.43, it hayin 

been ‘‘accepted’’ by Aisgill, he lowered his signals for ae 
train. 

When the men on the light engines saw the advanced 
starting signal cleared, they put their engines in steam anq 
| proceeded towards Carlisle at a speed of about 25 miles per 
| hour. Not having been warned of its danger, the Scotch 


down line. The enginemen knew that they 
, | waiting for the previous express to clear the 
expected momentarily to see the advanced sta 
. | lowered for them to start. 





One of the most interesting features about the installation | express, drawn by two engines, followed at a speed of about 





is, however, the reversing gear, which has a two to one re- 
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THE MOTOR OiL BARGE ROCKLIGHT 


the others, and absolutely to justify the adoption of a motor, 
even if it were not possible to support the other claims. 

We illustrate two boats of quite different types this week, and 
in dealing with the details of them we will endeavour to suggest 
the “‘ governing factors’’ indicated above. The first is the 


new fire-float Gamma, just built by Messrs. Thornycroft, of | 


Southampton, for the London Fire Brigade, under the super- 
intendence of Messrs. Wells and Kemp; here we think that 
‘* immediate readiness for action ’’ is the feature which would 
be singled out as making the internal combustion engine 
particularly suitable for use on a fire engine as on land, and 
to this may be added saving in stand-by charges. Although 
paraffin is the fuel used when in action, petrol is used for 
starting up,so that no time is lost in heating up the 
vaporiser, and the engine can be started on the first turn of the 
handle, the paraffin being switched on when under way. Built 
for use on the Thames, and having a length of only 66ft. 6in., 
with a beam of 11ft. 6in., the Gamma has nevertheless 
proved herself quite a good sea boat, and made the passage 


from Southampton to the Thames on her own bottom ; the | 


arrangement of the hull is well shown in our illustration on 


duction by means of a Hans Renold silent chain from the 
engine to the propeller shaft, so that the latter is running at 
the comparatively moderate speed of 375 revolutions per 
minute. Very little consideration is needed to see the unsuit- 


ability of the full number of revolutions for the very box- | 


like type of hull, and we shall be much interested to hear 
how the chain is found to work in actual practice, although 


we do not anticipate that there should be the least trouble, | 


as it runs in an oil bath, which, in addition, is water-cooled, 
so that the oil shall not be raised to an unduly high tempera- 
ture simply by the friction of the chain. That there cannot 
be a great loss in efficiency is, we think, fairly clearly shown by 
the rather remarkably high speed of nearly 74 knots, which, 
we are informed, was the speed obtained on trial. If proved 
thoroughly successful, it will open a still further field to the 
internal combustion engine, the more extended application of 
which has undoubtedly been somewhat hampered by the 


comparatively high number of revolutions at which it has | 


to run in order to obtain the full benefit of saving in space 
and first cost. 
We think that these two boats are interesting as indicating 








THE FIRE-FLOAT GAMMA 


page 325, and need not be further dwelt upon here, beyond | the hold which the internal combustion engine has already 
The motive | obtained afloat, and emphasising a state of affairs which 
should not be lost sight of by the builders of steam engines. 


saying that the draught was limited to 3ft. 9in. 
power, which is also used for driving the two Gwynnes high- 
pressure pumps, consists of a pair of Thornycroft D 4 paraffin 
motors, with cylinders 8in. diameter and 8in. stroke, giving 
about 80 brake horse-power at 700 revolutions per minute. 
We are informed that these gave the boat a speed of 10? knots 
with the full load on board. Epicyclic reversing gears are 
fitted to each engine, aft of which are fitted dog clutches, b 

means of which the engines can be connected either to the 
propellers or to the pumps; the shafts for the latter pass 
along the front of the engines to the forward end, where the 
pumps are fitted together with their suction boxes. The 
pumps, which are of the four-stage centrifugal type, are 
driven at a speed of about 1450 revolutions per minute 
through a two to one gear, and have a capacity of 600 gallons 
per hour at 120 lb. per square inch pressure. They deliver 
either to a monitor on deck or to a delivery box for distribu- 
tion to eight hose jets. The main engines are started 
by compressed air obtained by means of a Brotherhood 
rotary compressor driven by a 74 horse-power paraffin 
engine, which also drives a dynamo for the electric light. 
Altogether the little ship would appear to provide a very 
good example of the utility of the internal combustion engine 


than could have been obtained with a steam plant. 








THE HAWES JUNCTION RAILWAY ACCIDENT. 


s‘rious accident that occurred at Hawes Junction, on the 

| Midland Railway, on December 24th, was presented to 
| Parliament on Tuesday last. The facts of the case were 
made known at the time, and little fresh light is thrown on 
| the subject. 


| to the down main line to await the receipt from Aisgill—the 
next signal-box to the north—of the train-out-of-section block 
| signal for a special express train, and were then to follow 
that train. 
moment signalman Sutton was engaged in shunting some 
other light engines and in arranging for the relief of one of 
the enginemen. 
station, and when this was ‘‘cleared’’ a second up goods 
afloat, which in our opinion makes a better job for the purpose | train was offered. Before accepting this the man telephoned 
| to Aisgill to find out whether there was time to get two light 














MAJOR PRINGLE’S report to the Board of Trade on the 


At 5.21 a.m. two light engines for Carlisle were placed on 


This signal was received at 5.26, but at that 


At 5.29 an up goods train passed through the 


| 65 miles per hour. Immediately after emerging from a short 
tunnel the driver of the leading engine of the express saw 4 

| red light in front of him. He had only time—not more than 

| five or six seconds—to apply the continuous brake before the 
collision occurred, and elsewhere in the report Major Pringle 
says that he acted with all the promptitude that could 
reasonably be expected of him. The first two coaches of thy 
express were telescoped. Fire broke out among the débris, 
and eventually all the eight vehicles on the train except the 
rear two were destroyed. 


| Having recited these facts, of which the foregoing is a yery 
| brief summary, Major Pringle proceeds to say that the 
| primary responsibility for safe working is placed upon the 

signalman. He must by observation—Rule No. 5‘)—assure 
| himself that no impediment or obstruction exists upon the 


| line within his immediate control, before permitting any 
train to approach by lowering any of the fixed signals, 
While some companies provide a clip or other appliance to 
| place over the handle of signal levers to act as reminders to 


| guard against such levers being pulled when the line they 
| protect is fouled, the Midland Company makes no such 
| provision, contending that any such device tends to bring 


| about disuse of the habit of observation which is required tor 
| safe working. The report adds that a very recent accident 
at Ormskirk, we assume—has proved the contention that the 
device, when supplied, is not always used. Further on in the 
report it is stated that the twosignalmen employed in Hawes 
Junction signal-box, made use at times of the poker or a 
piece of telegraph wire, when trains were kept waiting at a 
signal, to hold the latch of the lever working the signal in 
| the rear of the waiting train. But these homely devices have 
|not been utilised for the protection of light engines 
| apparently because they are so frequently dealt with at thi 
| station. Major Pringle therefore observes that there seems 
| to be some ground for the position the company has taken 
| with regard to the supply of these clips. 
| But over and above all this, there is Rule No. 55, which 
| has been introduced asa further aid to security. This rule, 
| we may remark, lays down that when a train is detained at 
| a signal the driver must immediately sound his whistle, and, 
| if still detained, the fireman—or guard, under certain cir 
| cumstances—must go to the signal-box to remind the signal 
| man of the waiting train, and must remain there until the 
| signal may be lowered. Major Pringle says that there is no 
| doubt that this rule has not always been enforced in the 
‘manner necessary in the best interests of safety. He holds 
that it is no good excuse for men to say that they wer 
momentarily expecting the signal to fall, that delay would 
| probably result, that the time passed more quickly than 
| they thought, or even that it had not been the custom in 
| certain cases to carry out the rule. 

Proceeding now to consider the effects of the accident, it 
| appears that, as a result of the collision, the steel frame of 
| the second coach rode under the frame of the first, and on 
| remarkable result was that on the top of that part of these 
| two vehicles that had telescoped lay the bogie of the second 
| light engine. With the exception of broken buffers, head- 
| stocks, &c., there was little serious damage done to the last 
| six vehicles of the train by the collision itself. This, the 
| inspecting officer considers, speaks well for the strength of the 
coaching stock. 

There appears to be no doubt but that the subsequent fire 
broke out through gas escaping from the cylinders under the 
first two coaches. The two cylinders under the first carriage 
had the end bulged in and perforated, and the high-pressure 

connection to the three cylinders under the second carriage 

| was sheared off. As there was no evidence of incandescent 
coal or ash having been seen on the permanent way 
which could have lighted the escaping gas, it 1s assumed that 
the flame was started by the flashing and sparking caused 
by the grinding together of the steel underframes and the 
bogies, or by the passage of the wheels over the broken rails 
and ballast, or the effect of the brake blocks on the wheels. 

The report then considers the question as to the failure to 
rescue the twelve passengers from the two front vehicles. 











CLEVELAND INSTITUTION OF ENGINEERS.—On Monday evening, 
at Middlesbrough, at a meeting and conversazione of the Cleve 
land Institution of Engineers, Mr. Horace W. Jarvis, of Middle-- 
brough, explained the principles and advantages of the Erkruth 
carbon blast furnace lining blocks, which are being adopted by the 
North-Eastern Steel Company, at Middlesbrough, and the Consett 
Iron Company, and specimens of the brick were exhibited. When 
it is considered that hundreds of tons of carbon in the form of 
coke were consumed every week in each blast furnace, It was 
remarked that it seemed rather extraordinary that an inch or so of 
carben should be the sole protection of the thick firebrick of which 
a blast furnace is built. Jt was nevertheless a fact that the bottom 

rt of a blast furnace, which is several feet thick, would rapidly 
5 destroyed were it not protected from the action of the molten 
iron and slag by a thin layer of carbon. Practically the only use 
of the thickness of firebrick was to allow this thin protective 
lining of carbon to form. It was stated that in the absence of 
free air carbon was entirely unaffected by high temperatures, 
molten iron. or slag, and blast furnace owners were nowin many cases 
building the well and hearth of carbon blocks instead of firebrick, 
and Mr. Jarvis showed illustrations of such furnaces. Such linings 
are becoming common on the Continent, although the cost of the 
carbon block lining is considerably greater than that of firebrick. 
The advantages of these blocks over firebrick, it was contended, 
lay in their complete infusibility, as ~ were entirely unaffected 
by slag or variations in temperature. The advantage was specially 
noticeable in hard driven furnaces or where the duty was exce}* 








tionally severe. 
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| 
|} of the public and of the industry, if the whole of 
THE AERO AND MOTOR BOAT SHOW. the exhibits could be brought together under one roof, 


No. I. ; and form a collection more worthy of the importance 


In considering another of these annual Olympia shows, | Of the subject than that which is now to be seen at 
and separating our remarks into the two sections indi- | Olympia. Many of the firms which do not now exhibit at 
cated by the title, we cannot help asking ourselves, | either place would no doubt be tempted to do so if they 
“What is a motor boat?” Quite a simple question to | 84wW the greater collective importance of the exhibits, 


answer, it may be said; and so far we agree, for we think | while the public would undoubtedly be attracted in greater 
it will be admitted that in the now generally accepted | numbers, and all would gain. ae . ’ 

sense of the word, a motor boat is a boat propelled by an | | An examination of the list of exhibitors brings to light 
| the fact that there are actually fewer firms showing boats 





| 


bilities of the cycle. Although about the same number of 
firms have two-cycle engines on their stands, no new and 
striking developments are to be seen, such as the forced 
induction of the New Engine Company, which made its 
appearance last year, nor is there the—we had almost 

| said customary—array of the cheap American made 
motor sets. 

There are no engines of the sliding sleeve or piston valye 
type exhibited, which, in view of the claims of the makers 
of this type, and the refinements which are now expected 
in motor launches, for river use at all events, is perhaps 











| and engines this year than last year; nine of the former 
| exhibitors have dropped out, whilst only seven firms have 
internal combustion engine using as fuel either petrol, | taken their place, a fact which would appear to indicate 
petroleum, heavy oil, or producer gas. Well, then, we | the need for improvement somewhere. 


Fig. 1—74 HORSE-POWER THORNYCROFT ENGINE 


Fig. 4-BROOKE 25-KNOT CRUISING BOAT 








| worthy of note, Altogether it may be said that apart 
| from what may be, and in fact are, called hydroplane 


| engines, designs appear to have been crystallised into 
| what is but very slight departure from motor car practice, 


here we are afraid we cannot ourselves supply, nor do we 
hope for, a satisfactory definition, though there appears to 
be some sort of tacit understanding or agreement some- 
where among the organisers of such shows or among the 
builders of internal combustion engines which would 
account for the need, or, at any rate, for the existence, of 


must put a further question—“ What is a ‘boat’?” and | 


The general impression gained from a careful inspection | with the addition of crank chamber doors, though the 
of the engines on the various stands is that, with one | en bloc cylinder arrangement is not followed to the same 
exception, which will be referred to later, there is nothing | extent as on cars. 
startlingly novel, and that there is very little alteration | As there is no advantage in describing in full detail those 
to be seen even in the minor details. We were gratified, | engines which embody no features which have not been 
however, to note that in at least three cases features | described before, we are faced with the alternative either 
which we suggested in our introductory remarks on last | of omitting all reference to them, and so conveying an 


meeemamnenenrmaran | aumiesonie | eveemme memmnnmene | = 





Fig. 2—ASTER FOUR-CYLINDER MARINE ENGINE 


two shows in the course of a year of such a similar | year’s show—see Tur ENGINEER, March 18th, 1910, page 
character as that held at Yarmouth last November, and | 270—as being necessary to the design of a marine motor, 
fully dealt with in our columns at the time, and that now | have been embodied in this year’s models, while in one 
open at Olympia. What this need or justification is we | case we were informed that one of those features had 
must admit that we are unable to imagine. It is not a | proved its value in actual practice. We propose, therefore, 
question of the comparative power of the engines in each | to comment upon the present display of engines from the 
case, as, though the average power of the exhibits was | same standpoint as that which we took up last year, only 
probably higher at Yarmouth, there is yet at least one | emphasising the various qualifications which we then 
engine at Olympia of greater power than any at Yar- | enunciated, and adding that we will limit the application 

















Fig. 8-120 HORSE-POWER BROOKE MOTOR 


mouth. Nor is the distinction one simply between engines | of our suggested requirements to engines for motor boats, 
designed for commercial purposes in the one case and | thereby indicating a boundary line—intentionally vague— 
those designed for pleasure purposes in the other, as | between small and large engines. _ rae 

though none of the latter type were shown at Yarmouth,| Another impression which we gained—and it is merely 
several instances of commercial motors are to be seen at | a mental impression and not supported by figures in the 
Olympia—one firm, in fact, showing practically the | shape of comparativenumber ofexhibitors—is the apparent 
same motor at both places. We cannot help think- | waning of the popularity of the small two-cycle engine 
ing that it would be for the general good, both | for use afloat, in spite of what we still think are the possi- 








Fig. 5--30-40 WOLSELEY HYDROPLANE ENGINE 


entirely erroneous impression of the extent of the marine 
motor industry as represented at this exhibition, or of 
repeating time-worn criticisms and descriptions; we 
shall endeavour, therefore, to steer a middle course by 
briefly mentioning those exhibitors whose productions 
have reached a stage where further improvement has been 
considered unnecessary, and giving the details only of 
those engines in which modifications have been adopted, 
| even though they may have been deliberately made rather 
for the sake of change than from conviction. 

We have, then, the Maudslay Motor Company, which 
retains its overhead valve gear arrangement, and the Seal 
Motor Company, with its well-known inverted cylinder 
paraffin engine; the Parsons Motor Company, with its 
concentric inlet and exhaust valves, and the Britannia 
Engineering Company, with its engine so closely approxi- 
mating to the ideal sketched out by us last year, and 
described under the style of the British Buffalo Company's 
ehgine. We have Messrs. King and Co., with an English- 
made heavy type of four-cycle engine, and Messrs. Lamp- 
lough and Son, with their rotary two-cycle engine now 
adapted for marine work. We may also mention Messrs. 
White and Poppe, with one of their beautiful little 
scientifically designed motors—though hardly on marine 
| lines—and the Seamless Steel Boat Company, with 4 
'sample of its now well-known stamped hulls. With 
| this summary method of treatment of by no means the 
| least important or least imposing part of the Show—the 

Parsons Company having the biggest engine in the build- 

ing—we may proceed to devote a little more space to the 
| remainder, though the order in which we shall take the 
| various firms is purely arbitrary, and not intended to 
| convey any order of merit or precedence. We may, how- 
| ever, put forward the plea of novelty for taking the stand 
|of the Ausiliary Power Company first, as here is to be 


| seen the only real innovation in the Show. The very 


| interesting paper on “ Large Gas Engines of the Two- 


cycle Type,” recently read by Mr. Alan Chorlton before 
the Manchester Association of Engineers, drew special 
attention to the well-known great waste of heat repre- 
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+ the 25 per cent. efficiency of the ordinary gas 
sented ea ‘ndiceted the direction in which some, at all 
aa, of this heat could be utilised by means of a steam 
boiler heated by the exhaust gases with great resultant 
economy; the author also pointed out the great possibili- 
ties of some such arrangement in providing a steam start- 
ing and steam reversing engine for marine purposes, though 
suggesting the economy as being the chief feature. 
Here, however, we find that Mr. Stocks has already 
gone much further, and boldly combined his boiler and 
engine 


r cent. With this claim, however, and with the thermo- 


dynamic aspect of the case, we do not propose to deal in | 


this article, but will defer that till we have been able_to 





into one, and claims thereby an economy of 50 | 


ment of oil supply and filtration has also apparently not 


| case. The'valves are both at the forward end, and the 


given the anticipated results in practice, and a simpler | springs are not enclosed. 


filter combined with a gauze tray the whole length of the | 


It is, we are afraid, the same consideration which draws 


crank chamber has been substituted. We cannot help | us next to discuss the new patterns of the Aster Engineer- 


thinking that the enclosing of the starting chain, a 
tice which is on the increase, and which is followed here, 
is an advantage, though special provision does not 


appear to have been made for easy access to it for | 


adjustment. 

Considerations of vanity prompt us to deal next, though 
but briefly, with the exhibit of Messrs. Thornycroft, as we 
were shown the 47 horse-power four-cylinder éngine, 
which is of the same general design as that which we 
described in connection with the Yarmouth Show, but the 
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rac- | ing Company—Fig. 2. These are now much more of a 
| marine type than formerly, and embody the large easily 
| removable crank case doors through which the piston 


and connecting-rod can be taken out, and also enclosed 
valve springs, though there is as yet no attempt to protect 
the ignition gear from wet, in fact the magneto is placed 
low down, where it would be liable to receive any splashes 
from the bilges, and where it is not very easy of access for 
adjustment. We are basing our remarks on the 14-H.P. 
four-cylinder 110 mm. by 140 mm. engine, which has the 
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Fig. 6—BOULTON AND PAUL'S 10 HORSE-POWER FOUR-CYLINDER MARINE ENGINE 


witness the actual tests of the unfinished engine on the 
stand, though we 1may say that experiments have already 
been carried out on a single-cylinder engine, and we were 
informed that the results bear out the claim for economy. 
The essence of the 
tion of practically all heat losses due to conduction and the 
extraction of every possible degree of heat from the exhaust 
gases, by actually impregnating with those gases water 
already heated in the jackets and a water jacketed exhaust 
pipe, and utilising the resultant steam to drive a unit of the 
engine. The experimental engine shown consists of a 
six-cylinder Humber motor, from which the two forward 
cylinders have been removed and replaced by cylindrical 
guides. Inverted over these guides is a pair of double- 
acting cylinders, the bottom ends of which are used as 
compressors and the top ends as “ steam gas ’”’ power 
cylinders. The jackets of these cylinders are divided 
longitudinally by a cast web, and one side receives the 


water from the motor cylinder water jackets and is | 


fitted with a number of closely spaced vertical baffle 
plates to reduce the ebullition and prevent priming. The 
other side forms a receiver from which the exhaust 
gases are drawn through four suction valves into the lower 
endof the cylinders on the up-stroke. On the return 
stroke the gases are compressed and driven into six 
small vertical tubes in the water side of the cylinder 
jackets, the upper ends of which are provided with hoods 
immersed in the water. 

Thus the gases are pumped into the water, the 
heat is extracted, and the steam thus generated is 
admitted through mechanically operated inlet valves 
intothe upper end of the cylinders, and with a maximum 
pressure of only about 1001b. per square inch carried 
through some 75 per cent. of the stroke, it is claimed that 
this pair of cylinders gives the same power as each of the 
combustion engine pairs. We have not yet attempted to 
make any calculations to see how far this claim can be 


tent would appear to be the elimina- | 





justified by theory. A very much smaller economy than 


that claimed would be sufficient to merit at least careful | 


attention, and presents visions of an engine that will be | 
capable of being handled without the big compressed air 
receivers that are at present necessary. 

On the same stand we were rather surprised to see the 
complete alteration which has been made in the four- 
cylinder McDonald engine upon which we commented 
favourably last year, though perhaps the alterations to a 
great extent meet the few criticisms we then raised. 
As, however, the present engine is denuded of piping, 
we can hardly say whether this is entirely so, though 
the overhead valves and cam shaft certainly make 
the valves, springs, &c., very accessible; the doors, 
too, have been increased in size, so that the piston 
can be removed through them. We noted, however, 
that the carburetter suction is not now taken from 
the crank case—the special baffle plate having apparently 
failed to prevent oil being drawn into the carbu- 





retter, What appeared to be a rather nice arrange- 


crank chamber doors are large enough to admit of the 


piston and rod being drawn out therefrom, a point which | 
it will be remembered we strongly emphasised in laying | 


down the conditions of our ideal engine last year. 


Whether this is the best method of getting at a piston for | 


renewing rings or gudgeon pin may be a matter of opinion, 
but there is no question about it at all when it is con- 
sidered as a means of removing a damaged rod or piston 


at sea; Messrs. Thornycroft inform us that on a smack | 
| maintaining the oil at a constant viscosity, and so facili- 
| tating the regulation of the pressure. The bilge and water 
| circulating pumps are inverted at the after-end of the 
| engine, and driven by an excentric on the cam shaft, with 
' a slot in the bottom half of the strap in which the cross- 


recently fitted with one of these engines some trouble 
did occur on her maiden voyage, and the piston and rod 
were removed ina very short time and the voyage completed 
on three cylinders. If the boat had been on a lee shore 
when this happened the difference between the time taken, 


| very inaccessible position by the fly-wheel. 
| passed through a cooler, which, though perhaps hardly 


cylinders cast together, with the valves ‘on the same side. 
The lubrication is neatly carried out by means of a 
reciprocating pump placed low down on the crank case 
and delivering into cast passages, which distribute the 
oil to the bearings, &c., so that there are no external 
pipes; this however involves the pump being placed in a 
The oil is 


necessary for so small an engine, has the advantage of 














Fig. 7—-BOULTON AND PAUL’S FOUR-CYLINDER ENGINE 


and that which would have been necessary to take off and 
replace a cylinder in order to get the piston out, might 
just have been sufficient to cause the loss of the boat. 
The lubrication is on the same very nice system as that 
illustrated in Tuk ENGINEER for Nov. 11th, 1910, but the 
main pipe has been raised to the level of the top of the 
cylinders, and the drips are thus more accessible, 
and the general details much improved. The firm 
also shows, among other exhibits, a very compact little 
74 horse-power single cylinder engine of a new type, which 
we illustrate in Fig. 1. The crank case has no longi- 


tudinal joint, but the forward bearing is fitted in a circular 
end plate, the after end being closed by the reversing gear 





head of the oil pump works. A somewhat unusual 
feature of the water pumpsis the fitting of rubber instead 
of the usual metal valves. The starting gear pawl wheel 
is carried in a bearing on a separate plate on the bearers, 
and is quite independent of the ‘shaft, so that there is no 
danger of its seizing owing to neglect, and carrying round 
a starting handle; the pawls are engaged by a small 
al. 

Messrs. J. W. Brooke and Co., as usual, show a large range 
of models, but one of the most attractive of their exhibits 
is the 35ft. fast cruiser—Figs. 3 and 4—built fer the 25- 
knot racing class of the British Motor Boat Club. These 
boats, of which three have already been built, actually 
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maintain a speed of 26 knots, and provide very sporting 
racing, while owing to their good sea-going qualities and 
large well aft they can be equally well used for purely 
pleasure purposes. The engine, which has six cylinders, 
6in. diameter by 6in. stroke, gives 120 horse-power, and 
is placed right forward under a turtle-back deck, where it 
is well protected from wet, and out of the way of the 
passengers. A run in one of these boats, even in quite 
a bit of sea, is a real pleasure, and is not accompanied by 
the usual miseries of dirt and noise and wet usually 
associated with motor boat racing at high speeds. We 
illustrate the boat and her machinery on page 326. 

A very neat little three-cylinder ‘ hydroplane ”’ engine 
is also shown, weighing only 2201b., with fly-wheel, 
clutch, and magneto, and giving nearly 30 horse-power at 
1400 revolutions per minute. The cylinders, which are 
3}in. diameter with a very long stroke, are cast in one, 
and have copper water jackets riveted on, and overhead 
inlet valves worked by rockers. The crank case is of 
aluminium, and has a very neat spring-actuated oil filler 
door incorporated in one of the holding down lugs. With 
an engine designed as this is, for maximum power per 
pound of weight, many of the ordinary marine require- 
ments may, of course, be neglected, and we noticed 
exposed steel skew wheels for the magneto drive; the oil 
filter and the needle valve and fioat on the carburetter 
are, however, very accessible, and do not require the use 
of tools. This firm is now producing for the first time 
a two-cycle engine, which gives three horse-power at 550 
revolutions per minute, and is sold complete ata very 
low price. 

A neat little four-cylinder engine is shown by Messrs. 
Boulton and Paul, which, though designed primarily 
for one of the racing classes, nevertheless embodies 
some of our idea] requirements, such as enclosed valve 
springs, and could, by a comparatively trifling modifica- 
tion be so made as to allow the pistons to be drawn out of an 
enlargement of the present crank case door. The cylinders 
are cast en bloc, and have overhead inlet valves, the 
rockers for which are carried in a brass casting which 
completely covers the valves and lifter rods, as shown 
in the cross section, Fig. 6. From this drawing it will 
also be seen that the plugs are placed in a rather deep 
pocket, which we should be afraid would lead to mis- 
firing. It will also be seen that the crank chamber has 
no longitudinal joint, the crank shaft, which has bearings 
at the ends only, being put in from the after end, which 
should assist towards cheapness of construction. The 
after end of the crank chamber is closed in by a cir- 
cular cover which carries the bearing, but a reference 
to the sectional elevation will show that instead of the 
after wall being cut right away to receive this cover, the 
circular spigot is only quite shallow, the actual opening 
being rectangular in shape, just sufficiently large to pass 
the crank webs through, so that greater stiffness is pro- 
vided in the crank case. This arrangement by not per- 
mitting a split bearing at the after end entails a cone seat 
for the fly-wheel, which latter is therefore made of malle- 
able instead of cast iron, in order to provide against un- 
expected stresses in the boss due to the cone. The 
remaining details of construction can be clearly seen from 
the drawings and the engraving on page 327. 

The New Engine Company continues to justify its 
name and shows a very light four-cylinder V-type hydro- 
plane engine which gives 50 horse-power at 1250 revolu- 
tions per minute and weighs only 155 lb. without the fly- 
wheel. This engine is a development of that shown last 
year—the vertical cylinders having been abandoned in 
favour of the V, while the other features of forced induc- 
tion, scavenge, &c., remain. In the engine shown, the 
blower, the two rotary valves, the water pump and the 
oil pumps are very neatly driven by spindles radiating 
froma single double-sided bevel wheel on the main shaft. 
Quite the best looking little engine of the two-cycle type 
which we have seen is the two-cylinder 5 horse-power 
engine now being made by this firm. Although the price 
is low the design is neat and the work looks good; the 
magneto and the starting chain are completely encased, 
and the ignition plugs have a waterproof terminal cover- 
ing; forced induction is also used, but scavenging has 
been dropped for the sake of keeping the price down. 
The lubrication is particularly ingenious, and consists of 
a paddle-wheel on the crank shaft which throws the oil 
into a duct with sufficient force to convey it to the main 
bearings, the crank pin, and through the hollow con- 
necting-rods up to the gudgeon pins. Altogether it has 
the appearance of being an excellent little engine to put 
down in a dinghy or small launch where protection from 
the weather is difficult to ensure. 

The Ailsa Craig Motor Company usually has something 
noteworthy to show, and we were much interested to see 
on one of its engines a magneto with a vertical spindle. 
This arrangement has always appealed to us as simplify- 
ing the drive, with the magneto placed well up on the 
engine for accessibility, but we always understood from 
the makers of magnetos that it is not possible. Here, 
however, we have a build who is bold enough to defy 
the magneto people, and we shall be greatly interested to 
hear the result of some mon‘':: of actual working. The 
Ailsa Craig people quite appreciate the need, from the 

int of view of accessibility, of having the minor 
details well up out of the bilges, and, in addition to the 
magneto, have placed the oil pump and filter well above 
the bearers, though otherwise their standard designs are 
much as before. They, however, show one quite new 
design, in which the fuel—which is paraffin —is fed direct 
into the short inlet pipe to each cylinder without the 
intervention of a carburetter. The overhead cam shaft 
appears to have a lot of odd jobs to do, such as operating 
the flimsy fuel valve levers, altering the time of 
valve opening, &c., but as the engine is at present in a 
purely experimental stage, we will defer further comment 
till things are a little more advanced. 

The Wolseley Motor Company has what is probably 
the most highly finished exhibit in the building, and 
specialises in engines for hydroplane and aeroplane use, 
a very fine 120 horse-power V-type eight-cylinder engine 


for either purpose being the latest design, and weighing 
about 5001lb. without fly-wheel. Weight cutting is, of 
course, carried to extremes, though without sacrifice of 
strength, and all ordinary marine practice maxims are 
disregarded. The cylinders are steel barrels screwed 
into the heads, with a narrow steel ring screwed on the 
lower end to form the holding down flange, the lugs being 
loose and clamping the flange from the studs. The 
valves are inverted in the heads, and are both operated 
by the same double-nosed cam and a single rocker, which 
would appear to provide an ingenious modification of the 
Phillips valve, which is partly mechanically and partly 
automatically operated. The water pump consists of 


to each set of the Vee’d cylinders. The carburetter has 
an annular float and central jet to provide a constant 
mixture at all angles, while an extra jet leading direct 
into the inlet pipe is provided to facilitate starting up. 
This engine may be taken largely as typical of other 


too well known to need further description. 








OBITUARY. 


BENJAMIN CHEW TILGHMAN. 


of Colonel Benjamin Chew Tilghman, who was a director of 


Patent Sand Blast Company, Broadheath. 
was the nephew of the late General Tilghman, who estab- 
lished the above works more than thirty years ago. He was 
born in 1861, and his father, Richard A. Tilghman, was a 
scientist of some distinction, and the inventor of a process of | 
sand-glass manufacture. On completing his studies at the | 
University of Pennsylvania, Benjamin Tilghman became | 
associated with his father, and was made the head of the 
Sand Blast Company in Philadelphia. Although he was 
responsible for several inventions, he was more widely known 
in military circles. 





THE FOETTINGER TRANSMITTER. 


We take the following text and illustrations from a | 
pamphlet issued by the Vulean Company, and sent to us | 
by the Holzapfel Marine Gas Power Syndicate, Limited. | 


Professor Dr. Ing. Féttinger, one of the engineers of the Vulcan 
Company in Stettin, was the first to hit upon an ingenious com- 
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Fig. 1—THE FOETTINGER TRANS 


bination of turbine and centrifugal pump in which the discharge 
velocity of the latter can b> made use of, and upon this basis he 
constructed a power speed reduction gear, called a ‘‘hydro- 
dynamical transmitter,” of great simplicity, which occupies very 
small space and gives a very high efficiency. 

In Figs. 2 to 4 the principle of such a transmitter is shown 
diagrammatically. The turbine wheel A, fixed on the end of 
the so-called primary shaft I, transfers its energy to the entering 
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Fig. 


Fig. 2 


tluid—under normal conditions, ‘‘ water ”’—partly by accelerating 
the mass and partly by increasing the hydraulic pressure. The 
emerging streams of water flow directly into the apparatus B 
having guides, in which a suitable alteration of their Mocstion of 
flow takes place, so that the water enters the driven turbine wheel 
C, fixed on the secondary shaft II, without loss of energy ; the 
greatest part of the energy is therefore imparted to the latter 
wheel C by the water. The streams of water leaving the secondary 
wheel C re-enter the pump, with a very small loss of energy either 
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THE death recently occurred at his home in Philadelphia | 
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directly or after passing through a short guide wheel, so the 
transformation of the energy, ¢.e., acceleration in the pump wheel 
A, alteration of the direction of flow in B, and extraction of the 
energy in the secondary wheel C, is continuous. The water there. 
fore circulates through the apparatus in the form of a hollow eddy 
ring, as seen in a smoke ring. Fig. 3 shows a diagrammatje 
development of the blading, as it could be constructed when both 
shafts rotate in the same direction. Fig. 4 shows the scheme of 
the blading when the shafts rotate in opposite directions ; in this 
case the guide apparatus has to reverse the direction of the 
streams of water coming from the pump. 
| Encouraged by successful trials, the Vulcan Company decided 
to fit this first transmitter into a small steamer, serving as tug, ice 
breaker and passenger vessel, in order to gain experience of "the 
tpplication of the transmitter on board ship. Fig. 1 shows the 
arrangement of the propelling turbine and the transmitter jn 


| 


twin vanes in a single casing, one set of vanes delivering | deg canter 


| The type of transmitter fitted in the experimental vessel was 
| designed with two independent circuits of equal power, one for 
| abead and one for astern motion, so that the trial results could 
| be more clearly determined. Fig. 1 shows this arrangement wit} 
| two separate circuits, which is very simple On the end of the 
| steam turbine shaft a small pump is fitted which supplies the 
| transmitter with the necessary water, the latter being distributed 
| to either the ahead or the astern circuits by means of a piston 

slide valve situated beneath the transmitter. This mancuvring 
| slide valve is worked by a hand lever. This handle is all that ix 
| required for the manceuvring of the transmitter, and all that 
| needs attention. 

Trials carried out with a transmitter of this type of 800 horse- 

power and 3.6: 1 speed reduction, showed an efficiency of over 

| SS per cent. 








THE LNstirvTion OF CiviL ENGINEERS: YORKSHIRE ASSOCIATION 
| oF SropENtTs.—The seventeenth annual dinner of the Yorkshire 
Association of Students of the Institution of Civil Engineers was 
held on March 23rd in Messrs. Powolny’s rooms, Leeds. The chair 
| was taken by Mr. Chas. G. Henzell, President of the Association, 
and among those present were Mr. Charles Hawksley, Past-presi 
dent of the Institution; Mr. Walter Hunter and Mr. H. E. Jones, 
members of Council of the Institution; Mr. James Watson, Mr. 
W. T. Lancashire, Dr. Tudsbery, Mr. Edward Ellis, Mr. ©. t’, 
Bengough, Mr. J. H. McLaren, Mr. J. H. Wicksteed, and Mr. 
A. C. Swales, hon, secretary. Mr. A. ©. Swales proposed the 
toast of the “Institution of Civil Engineers,” and Mr. Walter 
| Hunter, in replying, said that at the present moment there were 
apwards of nine thousand members of all classes belonging to the 
Institution, which would indicate the extent to which it had 
grown. Mr. Charles Hawksley proposed the toast of ‘‘the City of 
Leeds,” and Councillor Arthur Willey responded in a humorous 
speech, and indulged in some quips at the costly nature of engi 
neering experts. The toast of ‘‘The Yorkshire Association” was 
given by Mr. H. E. Jones, who reminded the students that they 
were to be the members of the future, and it was upon them, and 
upon them alone, that the future of the profession depended. Mr. 
Chas. G. Henzell, in his reply, remarked that the dinner was this 
year a record, both for the Yorkshire Association and the other 


| associations in connection with the Institution of Civil Engineers. 


ELECTRICITY AND SMOKE ABATEMENT.—The concluding lecture 
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of the series delivered under the auspices of the Glasgow and 
West of Scotland Branch of the Smoke Abatement L2ague was 
given by Mr. W. Brooks Sayers, M.I.E E., in the Technica! 


| College, Glasgow, on 16th inst., the subject being ‘‘ The Uses of 


Electricity and its Relation to Smoke Abatement.” After a 


| lengthy introduction, reviewing the course of development of 


artificial lighting from candles and gas to the arc, incandescent, 
and mercury lamps, and discussing the question as to whether or 
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not electricity could ever be use] for the bulk of artifi-ial heating, 
the lecturer exhibited on the screen various comparisons of 
one pennyworth of coal, gas, and electricity. He declared that 
electricity promised the solution of the smok3 abatement problem 
in three ways—by rendering it possible to generate power at : 
point remote from the place of consumption ; by enabling works to 
be constructed on a large scale where perfect combustion and al! 
economical appliances could be adopted, and by utilising sources 
of power not dependent upon combustion. 
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RAILWAY MATTERS. 





March 9th, a special train, conveying Sir 

. “«iekland (the Governor) and others, arrived at Bullfinch, 
Gerald pe where the railway to the new goldfield, built 
Ms oer Government within three months, was officially opened by 
i } 


the Governor. ‘ ; 

An electric railway, 28 miles long, is to be constructed 
f “ Hiki to Sujiwara, in Kiushiu, Japan, at a cost of about 
$4 000. The track is to be single, and laid with 60 Ib. rails. 
a rs will each have two 25 horse-power motors. The current 
Tee te conveyed by means of a single overhead wire. Two gene- 
matiog stations are to be built. 


Tux Mogyana Railway and Navigation Company has 
: ‘ed to build and operate a railway extending from 
he State of Sao Paulo, Brazil, to Uberaba, State of 

‘2. (jeraes, to be incorporated with the Jaguara-Araguary 
ey. “e the terms of the contract the line must be con- 
eluded and opened to traffic by September 30th, 1912. 


On Thursday, 


been authorise 
Igarapava, in t 


Tur Caledonian Railway Company has decided to make 
a considerable addition to its rolling stock. No fewer than 
1000 wagons are to be built, and of these the company itself will 
undertake the construction of 500 at its works at St. Rollox. 
Contracts have been placed with West of Scotland firms. The 
wagons Will have a capacity of 16 tons each, and are intended for 
mineral traffic. 

Tur Spit-Manly extension of the Sydney tramway 
gvstem was formally opened on January 9th. The main feature of 
rb w line is that the power, which is derived from the Ultimo 


ne : “ “eT 
ht ae is carried by high-tension overhead transmission 
i across the Middle Harbour. This route practically com- 
pletes the tramway system right round Sydney Harbour, from the 


North to the South Head. 


Tur Jramway and Railway World states that the 
official tramway traffic returns of 64 of the eT undertakings 
of the United Kingdom for the week ending March 11th amounted 
to £199,241, or £7966 more than for the corresponding week last 
year, while the track mileage was 2519, or 64 more than for the 
corresponding week. ‘The receipts were at the rate of £79 2s. 2d. 
per track mile, an increase of £13s. 8d. per mile as compared with 
lust yoar. 

Tur introduction of heavier locomotives and goods 
wagons of larger carrying capacity on Indian railways, states the 
Contract Journal, involves a considerable outlay in improving the 
permanent way. Thus, on the Great Indian Peninsula system, 
the 82 lb. track between Kalyan and Poona, and between Bombay 
and Hoshangbad, which total 1060 miles, are to be relaid with 
100 Ib. rails, and the cost will be — 30,800,000 rupees, The 
work is not expected to be finished until 1924. 


AmonG the feeder lines which are being, or about to be, 
constructed under the new regulations of the Indian Railway Board 
are the following :—In the Bombay Presidency, Dhond-Baramati, 
Kalyan-Belapur, Ambaji-Taranga, and Broach-Jambusar. In 
Bengal, the Jessore-Jemidah, and in the Punjab the Seraikelat- 
Abbotabad and Mandra-Chakwal lines. Concessions have also 
been arranged for the Murtara-pur-Ellichpore, Mutszapur- Yotmal, 
Godhra-Lunavada, and Nadiad-Kapatpan) branches. 


AuraoucH the money for the laying of the second 
track through the Simplon Tunnel was voted in 1907, the work has 
not yet been carried out, and the contractors for the tunnel have 
hitherto made no offer to carry out the work, as it was expected 
they would do. Hitherto traffic has not been sufficiently heavy to 
call for the immediate laying of the second track, but now that the 
Loetschberg tunnel, which will, with the Simplon, be called on to 
handle international traffic to and from the east of France and 
Germany, is approaching completion, the Board of Control of the 
Swiss Federal Railways has decided on the doubling of the 
tunnel. 


Iv appears from a note in the Electrical Review that 
several electric tramway schemes are projected in various parts of 
France. Cherbourg has definitely decided to convert its existing 
steam tramways to electric working. At Périgueux the concession 
granted to M. Prugneau in 1901 is being taken upagain. The 
Nancy Town Council is about to spend half a million francs on 
extensions of its network. M. Baru has obtained a concession for 
electric tramways to be laid from Valence to St. Peray, in the 
Department of the Dréme, and a syndicate is seeking powers for 
the establishment of a tramway system between Port de Bouc, 
Saint Antoine and Martigue, in the Bouches du Rhéne depart- 
ment. 


Ir is reported that references lately made in the British 
Parliament to the existence of a Russian railway concession in the 
north of Persia have caused surprise to the Persian Government. 
It is pointed out that there was an old arrangement by which 
Persia promised Russia not to grant railway concessions to any 
foreign Power for aZperiod of ten years. This arrangement, how- 
ever, expired a few months ago, and has not been renewed, and 
no concession for any railway has been granted to any fore} 
Government. On the contrary, the Persian Government, while 
fully alive to the necessity for and the advantage of railways, 
expressly reserves to itself the right of railway construction, and 
is determined to proceed with the necessary work itself when the 
opportunity arises, 


In connection with the London, Crystal Palace, and 
Brighton electrification it is stated in the Railway Times that, 
owing to the company which is to supply electrical energy for 
the line not having sufficient machinery available, the new electric 
service from the Crystal Palace to London Bridge via Tulse Hill 
will not be run before October next. Not long ago an official 
announcement was made that the railway company hoped to 
have that service, as well as the electric line from Victoria to the 
Palace vid Streatham-hill and West Norwood, in working order in 
time for the Festival of Empire celebration. The Croydon Cor- 
poration has been informed that the company’s next step will be 
to extend the electrification to that town, and subsequently the 
whole of the Brighton main line is to be dealt with. It is not 
expected, however, that the extended scheme will be entered 
upon for two years yet, and it will be five years from the present 
time before the conversion is completed. 


_ IN reply to a number of criticisms on the administra- 
tion of the French State Railways, with particular reference to the 
recent series of accidents, the Minister of Public Works recently 
made a statement regarding the working of the system and the 
reforms proposed, He said he had personally inspected the scene 
of the Courville disaster, and had come to the conclusion that the 
collision was due to antiquated and inadequate signalling arrange- 
ments. The block —_ were placed only some 10ft. or 12ft. 
the ground, and on this particular occasion the headlight of 
the goods engine coming round the bend was mistaken by the 
driver of the Paris express for the signal indicating that the line 
through the station was clear. Only the previous day he had con- 
vinced himself of the plausibility of the driver’s story by travelling 
= an engine. The high cabs and low chimneys of the Pacific 
ee gi exposed the enginemen to having their vision com- 
sage obscured by the smoke or steam when it was beaten down 
by the wind. It was therefore necessary not only to raise the 
signals to a considerable height above the level of the engine, but 
automatic repeating alarms would be fitted inside the engines 


antares. These alterations would be taken in hand without 


NOTES AND MEMORANDA. 


Ir is proposed to manufacture paper from pulped blue- 
gum timber. Tests have been carried out at English paper mills, 
and are said to give a product equal to that made from African 
esparto grass. 


Buast-FURNACE slags high in zine can be used for 
recovery of that metal by grinding to 50-mesh, mixing with coke 
dust, and reducing in a continuous furnace. The zine is reduced, 
volatilised, then oxidised, and collected in a bag-house after the 
fumes have been properly cooled. 


Ir has been proved that a thorough soaking in sea 
water lengthens the lives of telegraph poles. Some poles soaked 
during the winter of 1898 are found to be quite sound. The pro- 
cess is somewhat lengthy, but the results appear to be quite 
satisfactory and to compare more than favourably with other 
methods. 


Tue total number of workmen to be employed in the 
Royal Dockyards—established and hired—during the financial 
year 1911-12 will be increased from 32,539, at which it now stands, 
to 33,997. Of this aggregate the established men will number 
6447, as against 5928 this year, and hired men of all classes 27,494, 
as against 26,566 this year. Boy shipwrights under training are 
to be increased from 46 to 56, and yard craftmen from 461 to 503. 


At the Scranton mine, Hibbin, Minn., states the 
Contract Record, all the steam and air pipes are contained within a 
concrete conduit extending from the power-house to the shaft, a 
distance of 260ft. The electric cables will also be carried in the 
same conduit. The conduit is made of concrete, and is 4ft. 6in. 
wide at the bottom and about 6ft. high. The walls are 6in. thick 
and arched at the top. The advantages of a conduit of this 
character are that the pipes are accessible at all times ; they are 
out of the way and protected from the weather, which is not the 
case with pipes carried on surface trestles ; the temperature of the 
conduit is such that condensation in steam pipes will be far less 
than when the — are exposed to the weather even though they 
are thoroughly boxed. Rings are anchored in the walls for 
supporting the pipes. 


THE reduction of timber supply through the destructive 
action of insect pests forms the subject of recent circulars—Nos, 
127, 128, and 129—issued by the United States Department of 
Agriculture Bureau of Entomology. The annual loss is estimated 
at about £12,500,000, but part of this, at any rate, could be saved 
by utilising damaged timber as early as possible. Indeed, it is 
considered that the removal of insect-infested timber would do 
more than anything else to reduce the number of insects and 
strengthen the control. In circular No. 125 some of the insects 
are described, and methods of control are suggested. Bulletin 94 
deals with the injury done to chestnut telephone and telegraph 
poles by wood-boring insects, especially Parandra brunnea, Fab., 
the life history of which is described in detail. The oak pruner, 
Elaphidion villosum, Fab., is described in circular 130. It cuts 
off twigs and small branches, and sometimes even fells young trees. 


Ir was demonstrated several years ago at McGill 
University that bronze chips could be welded together cold by 
heavy pressure. The experiment showed that the bronze flowed 
under pressure like water, and that the molecules of adjacent 
pieces coalesced the same as lead when subjected to a much less 
pressure. This interesting fact has an unpleasant side, as several 
machine tool builders have discovered. It had become a common 

ractice to bush working parts with a certain bronze, these bush- 





| and make refitting necessary. 








ings being forced into the holes with considerable pressure. 
When the bearing parts were immediately put to use, little or no 
trouble was experienced, but when laid away in the stock-room for 
some months the bronze bearings were likely to seize the shafts 
The cause is that the bronze flows 
inward under the pressure of the cast iron part holding it, and 
reduces the shaft clearance to zero. This has happened only, of 
course, where the allowed limits of clearance have been narrow, a 
change of bore diameter of ;,4,;in. perhaps being sufficient to 
cause trouble. 


Tur risk of the rusting of steel reinforcement in con- 
erete has been widely discussed, and equally positive statements 
are made that it will and will not rust. The Concrete Institute has 
just issued a draft report upon this question. It is affirmed that 
if proper precautions are observed rusting will not occur. The 
materials used must all be of good quality and be well and 
scientifically mixed. The concrete should be mixed fairly wet 
and well punned, so that it fills the mould completely and 
leaves no voids. Sand more or less coated with salt should 
be washed, and salt water should not be employed for mixing. 
The stone or other aggregate should be as non-porous as 
possible. The aggregate should all pass through a }in. mesh, 
and no coating of concrete should be less than }in. Where the 
concrete is much exposed to moisture the minimum thicknesses 
of concrete cover ing the reinforcement should be increased by 
50 per cent. Paint, oil, and thick rust should be removed 
from the reinforcement before it is put into its place, It is 
pointed out that these precautions are considered from the point 
of view of corrosion only, 


A note in Electrical Engineering refers to a paper by 
Mr. E. W. Short, published in the Journal of the Institution of 
Electrical Engineers, which discusses the inherent speed regulation 
of direct-current shunt motors, The author points out that although 
a shunt motor may be so designed, and its voltage drop and brush 
position so adjusted that it runs at the same speed on no load and 
on steady full load at any given temperature, yet the speed of the 
same machine ¥ vary very considerably when working on a 
rapidly varying load, such as met with in driving textile machinery, 
where it is highly important that the speed shouid be constant. 
The results of a number of tests in a spinning mill are given, and 
the author then shows from a consideration of the mutual induction 
between the armature and shunt windings, and between the series 
and shunt windings in the case of a compounded machine, that the 
changes in flux necessary to keep the speed constant with varying 
load cannot occur instantaneously, the result being that the speed 
may vary as much as 5 per cent. up and down. The case of a 
35 horse-power motor is worked out in detail, curves being 
deduced to show the actual conditions under a rapidly varying 
load. 


A PAPER on the measurement of specific inductive 
capacity was read at a recent meeting of the Royal Society by 
Prof. C. Niven. It gives an account of work undertaken to de- 
termine the —_— inductive capacity of liquids by the method of 
resonance, e frequencies of the discharge of condensers with air 
and with liquid as the dielectric were compared by the cymometer 
and dielectric constants of the liquids deduced. With some 
liquids, notably with water, the question was complicated by the 
conductivity of the liquid. The conditions of discharge through 
a conducting liquid were therefore first determined, and the con- 
dition of resonance between the two resonating systems found. 
This was shown to be of a simple character, reducing practically 
to what it would be if the conduction through the liquid were 





neglected. In some cases—water, for example—it was impossible 
to set up oscillations directly ; but by interposing in the circuit 
of the cx ther of considerable capacity oscillations might 


be obtained. When the capacity of this interposed condenser 
was relatively very large, it had no appreciable effect on the fre- 
quency of the oscillations produced, which were thus those of the 
liquid condenser alone. Owing to the rapid variation of the 
specific inductive capacity with temperature, special arrangements 
had to be made to keep the liquid at, a constant temperature 
while measurements were being made. 





MISCELLANEA. 


Aw international syndicate of producers of ferro-silicon 
by electrical methods has just been formed, with headquarters in 
Paris, 

AFTER seven years’ work, the new graving dock at 
Belfast, the largest in the world, is now complete, and ready to 
receive the White Star liner Olympic. The dock was excavated on 
land reclaimed from the sea, and has cost about £350,000. Its 
length is 887ft. 


A conTEMPORARY illustrates a 9ft. valve, which is one 
of a set of three, constructed to control the water driving hydraulic 
turbines of 112,000 horse-power, at the Niagara Falls Power 
Station. The valves are of the Chatmon type, weighing 65 tons 
each. They are the largest electrically operated valves in the 
world. Each ,is 11ft. wide and over 30ft. high, the total thickness 
over the flanges being nearly 7ft. 


Tue report that the Admiralty intend to develop the 
submarine base on the Tay, states a contemporary, is confirmed 
by an application which has been made for a lease of ground on 
which to erect fuel oil storage tanks. There are twelve submarines 
based at Dundee with parent ships and torpedo boats, but it is 
believed that the flotilla will be strengthened by the addition of 
the latest type of submarines. The accommodation for fuel oil to 
be provided is on a large scale. 


More attention, states Canada, might well be given 
to the very rapid growth of Ontario towns. Among the most pro- 
gressive of these is Welland, Ont. Welland, with cheap power 
and natural gas, and having seven railways, besides being situated 
on the Welland Canal, is excellently situated for both a manufac- 
turing and distributing centre. e realisation of this fact has 
led to the establishment there during the last four years of some 
twenty-five factories, resulting in the growth of the population of 
the town from 1700 in 1906 to 6500 in 1910. 


No. 94 yard craft, the new steam and mooring lighter, 
which was laid down at Chatham early last year, and is designed 
for lifting submarines of the C class, has been delivered at Sheer- 
ness on completion for service. The craft, which has cost 
£26,846, has a length of 115ft., and a displacement of 790 tons. 
No, 94, which will be stationed at Sheerness, is fitted with a L5in. 
centrifugal pump and four trunkways with capstans for lifting 
submarines. She has also been supplied with an air pump 
for working pneumatic tools, and has an electric light installa- 
tion. 


On February 8th Sir George Clarke, Governor of 
Bombay, laid the foundation stones of the works at Lonavala 
Tatas of the Hydro-Electric Power and Supply Company, for a 
series of reservoirs in the Western Ghaut valleys. The water, to 
furnish 30,000 electrical horse-power, will be dammed to an a) - 
sate length of 8800ft., and to a depth ranging from 30ft. to 70ft., 
so as to form lakes covering nearly 2600 acres, and holding three 
thousand million cubic .feet, with a fall of 1730ft. The output of 
electrical power will be transmitted to the cotton mills and other 
factories in Bombay, distant some forty-five miles. It is antici- 
pited that the works will be completed in two or three years’ 
time. 


Work in connection with the construction of the new 
jetty at Turnchapel (Plymouth) oil fuel depét continues to make 
very satisfactory progress. Most of the old decayed wooden sup- 
porting piles have been replaced by patented ferro-concrete piles, 
which alone are to be used in the construction of the jetty. 
Similar material is being used for the bracing diagonals and 
horizontals, which are being moulded in the actual itions they 
will occupy in the structure, the wooden moulds, with steel cages 
inside, being stretched between the piles and the concrete poured 
into them to form the required structure. The jetty will be the 
first to be erected in the djstrict in which ferro-concrete alone has 
been used. 


A note in the Electrician states that the small culti- 
vators in the immediate neighbourhood of Seville are rapidly sub- 
stituting electric power for the old noria or endless chain of 
buckets worked by a mule or bullock, with which they have 
hitherto raised the water from their wells for purposes of irriga- 
gation. The Electric Company of Seville made arrangements for 
supplying current over the horticultural zone, which extends for 
some two or three miles round Seville, and within the first year 
tifty-six installations were connected up, with a total of 362 horse- 
power. The current is paid for by the hour, according to the size 
of the motor. A 5 horse-power motor costs 64d. per hour, and 
raises 65 cubic metres in that time, the working cost thus being 
slightly less than 0.1d. per cubic metre. 


THE first of two subaqueous rock crushers ordered by 
the Dominion Government for use in connection with dredging 
operation on the British Columbia coast will arrive on the Blue 
Funnel liner Ning Chow, and when put together by those sent 
over for the purpose will be first employed in the harbour at 
Victoria, B.C. In appearance the crusher will resemble a large 
scow, fitted with a derrick similar to a pile-driver, from which is 
suspended by a cable a chisel of compressed steel weighing from 
10 to 15 tons. The chisel, fitted with a hard cutting point, is 
allowed to fall a distance of 6ft. to 10ft. by its own weight on the 
rock, delivering blow after blow until a layer of rock 3ft. in thick- 
ness has been crushed, when the dredge scoops up the débris. The 
use of the crusher obviates all blasting, and is said to be more 
thorough and economical. 


WE hear that a monument is about to be erected in 
France to Nicolas Cugnot, the first man who constructed a prac- 
ticable motor car. Born in 1725, he became a military engineer 
in the service of the Duc de Lorraine, but was brought back to 
France with a commision to build a steam carriage for the convey- 
ance of artillery, by the Duc de Choiseul. The car which he pro- 
duced was not very serviceable, for it only progressed at the rate 
of 24 miles an hour, and had to stop every quarter of an hour for 
the replenishment of the water. He was told to try again ; but 
the second car, which is now in the Musée des Arts et Metiers, 
also disappointed expectations. Louis XVI. gave the inventor a 
pension of 600f. a year, but the Revolution deprived him of it, 
and he lived for some years in great destitution in Brussels. 
Napoleon, however, not only restored the allowance, but increased 
it to 1000f. a year. 


Art a recent meeting held under the auspices of the 
Birmingham Saction of the Institute of Metals, Mr. T. Vaughan 
Hughes read a paper on ‘‘The Annealing of Non-ferrous Metals 
and Alloys.” He said he had seen so many processes of annealing 
metals, and heard so many theories and explanations advanced, 
that he must confess to having been impressed by the general 
conflict of ideas on the subject, and a continued ignorance of the 
true mechanism underlying the process. There was no doubt 
that, speaking generally, the present-day processes of annealing 
non-ferrous alloys had been arrived at by considerations of output 
and loss of metal by oxidation, rather than by the results of exact 
or scientific investigations. Each works had evolved its own 
particular process by the principle of the ‘‘rule of thumb.” It 
was only within the last decade that the subject had been dealt 
with scientifically. Mr. Hughes described annealing as a process 
in the manufacture of metals and alloys consisting of heating 
without a visible alteration of the surface, whereby the metal or 
alloy was made amenable to the stresses of subsequent mechanical 
work, The proper annealing equipment had to be so constructed 
that a predetermined temperature could easily be attained, 





maintained, and recovered. 
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TO CORRESPONDENTS. 


42 In order to avoid trouble and confusion we find it necessary to inform 
cnvepeneonte that letters of inquiry addressed to the public, a 
t ad for insertion in this column, must in all cases be accompanied 
by a large envelope legibly directed by the writer to himself, and stamped, 
in order that answers received by us may be forwarded to their destina- 
tion. No notice can be taken of communications which do not comply 
with these instructions, 

4a All letters intended for insertion in Tuk ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not ily for publication, but as a proof of good faith. No notice 

whatever can be taken of Yy cate 

4a =We cannot wadertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


Rapiator.—We do not see why you should not do as you suggest, pro- 
vided you make the one steam trap of sufficient size to pass all the 
water. See Frederick Dye’s “Practical Treatise on Steam Heating,” 
published by Spon. 
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Cork OvEN.—With a coil having a radiating surface of between 60 and 70 
square feet you should get a temperature of about 120 deg. Fah. in your 
oven with the external air at freezing or thereabouts. We cannot give 
absolute figures, as they depend on many circumstances.’ We have 
allowed for free ventilation. You gain very little by using such a high 
pressure ; 90 lb. would give you almost the same result. 
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Coal Dust Explosions. 


In this week’s issue we conclude for the time 
being our account of the remarkable series of ex- 
periments on the explosibility of coal dust at pre- 
sent being carried out in this country and abroad. 
We need not stop here to comment upon the press- 
ing nature of the questions involved, or the 
importance of the results already established. 
During the past year alone this country had at least 
two great occasions to recognise the deadly nature 
of coal dust in mines. Both the Whitehaven and 
the Pretoria Pit disasters were, there is strong 
reason for believing, largely due to this hitherto not 
fully recognised source of danger. Abroad the 
lesson has been equally painfully taught. The 
Courriéres disaster in France in 1906, the appalling 
series of explosions in the United States in 1907, 
and others almost too numerous to mention, are 
now acknowledged as due almost entirely to the 
agency of coal dust. The curious, though fortu- 
nately non-fatal disaster which overtook an 
Australian mine, as reported in this issue, serves 
most fitly as an illustration of the terrific forces 
lying latent in the dust of every mine roadway 
and gallery. When we remember that accumula- 
tions of dust which if raised in the air as a cloud 
would represent a mean density of one ounce 
per cubic foot of air space are by no means 
uncommon, and when we reflect that the de- 
monstration explosions in the experimental 
galleries have been produced with a dust density 
rarely more than half this amount, we must realise 
that many explosions in the past, which have been 
attributed to the agency of fire-damp, should more 
rightly have been laid to the credit of the dust. 
Indeed, there is strong reason to believe that every 
fire-damp explosion becomes, as it goes along, a 
dust explosion. 

When studying this question of the explosibility 
of coal dust, we are from the first struck by its 
complexity. The very term explosibility gives rise 
to conflicting thoughts. What exactly is meant by 
it, and what is the true measure? We may define 
an explosion as the sudden expansion or generation 
of a vapour accompanied by the liberation of a large 
amount of energy in the shape of pressure and heat. 
The true measure would therefore appear to be 
three-fold, and inyolve time, pressure, and heat. 
But in practice we cannot utilise these features in 
order to arrive at an estimate of the explosi- 
bility of a given dust. In the first place the 
time during which the liberation of energy lasts is 
immeasurably short. The pressure developed, too, 
rises very suddenly to a maximum value, so that it 
is almost impossible to get rid of inertia effects in 
any pressure recording device which may be 
designed. Thirdly, to measure the heat produced, 
excepting in cases where the experiments are 
carried out on a very small scale, is quite out of the 
question. At Altofts even the measurement of 
temperature during an explosion has been found to 
be attended with the greatest difficulties. Hence, 
we cannot expect great accuracy in any estimate of 
the relative explosibility of different dusts. But, 
after all, the measure of explosibility is not of very 


gerous than another is of no great consequence. 
The point to be kept in view is that all are dangerous, 
so that if a measure is really required we may 
safely trust our general senses for a rough relative 
estimate, or adopt. some such crude devices as the 
ejected tub, or the blowing out of the relief valves, 
which have been. found’ so serviceable at Altofts. 
Setting aside this question, we have next to notice 
that all our preconceived .idéas based on the 
apparently analogous case of a gaseous explosion 
must be’ discarded when we are dealing with coal 
dust. We know,. for instance, that there are 
upper and lower limits for the composition of a 
gaseous mixture between which an explosion is 
possible, and we know what these limits are in 
each case. But with coal dust: such limits, for all 
practical purposes of a preventive nature, may be 
said to be non-existent. The deposits of dust in 
an average mine roadway or gallery are well above 
the very faintly indicated lower limit, while the 
equally doubtful upper limit is far above what 
would be tolerable. Two questions may be put 
before we pass on to consider the results of the 
experiments so far undertaken with a view to dis-~ 
covering means for preventing dust explosions. 
In the first place what causes dust, and what, in 
ordinary practice, may be regarded as likely sources 
leading to its explosion ? It is obviously impossible 
to cut coal without the production of dust of some 
sort. But there can be no doubt that certain 
methods of coal cutting and handling are produc- 
tive of more dust than others. In giving evidence 
at the inquest on the Pretoria Pit disaster, Sir 
Henry Hall, Inspector of -Mines, agreed with the 
representative of the Miners’ Federation that 
modern coal cutting machinery and coal conveyors 
were responsible for more dust than the older hand 
cutting. This opinion is strengthened by certain 
figures arrived at in America as the result of experi- 
ment. It was found that the quantity of cuttings 
which would pass through a 40 mesh sieve was 
.408 per cent. of the total coal cut when the 
ordinary hand process was used. . With the chain 
cutting machine the figure obtained was .494 per 
cent., and with the air punching machine as much 
as 1.25 per cent. It is thus apparent that the 
very methods which are adopted to obviate the 
use of explosives are themselves responsible for an 
increase in danger in another sense. 

With regard to the causes leading to a dust ex- 
plosion, it is to be remembered that a blown-out 
shot is not the only possible source of danger. The 
blown-out shot may either lead to an explosion 
through the ignition of the dust directly or through 
the prior ignition of an accumulation of fire-damp. 
But although these: two methods have almost ex- 
clusively been simulated in the experimental 
galleries, it has been conclusively proved that a 
naked flame such as ‘that of a match or unprotected 
lamp can, if the conditions are suitable, give rise to 
an explosion. This being so there must arise in 
the mind of every one who studies this question a 
strong doubt as to the suitability of the ordinary 
Davy type of. safety lamp. Such a lamp un- 
doubtedly protects the miner from a fire-damp 
explosion, but is it likely to be equally effective 
with coal dust ?. Both Sir: Henry Hall and Pro- 
fessor Cadman attribute the Pretoria Pit explosion 
to the effect of fine particles of dust penetrating 
the gauze of a safety lamp. It is clear that direct 
experiments on this point are urgently required. 


All the methods so far advocated for decreasing 
the risks attendant upon the presence of coal dust 
in our mines can be divided into two classes. In 
one we have the suppression of propagation aimed 
at, in the other the prevention of ignition. Now, 
roughly speaking, it is easier to prevent ignition 
than to suppress propagation. To prevent ignition 
we have merely to adopt some means to hold the 
oxygen of the air and the hydrogen and carbon of 
the coal apart. To suppress propagation we have, 
of course, to do the same thing; but we have now 
to do it under very different conditions. For the air 
waves preceding the flame of the advancing explosion 
have stirred up thedust and created an explosive mix- 
ture, and so have brought the carbon and the hydro- 
gen and the oxygen into much more intimate contact 
than when the dust was lying quietly on the ground. 
This fact makes it doubly evident that it is better 
to adopt means that will prevent the initiation of 
an explosion than only means that will arrest it. 
But, to be really effective, we must make it impos- 
sible for ignition to take place anywhere in a mine. 
We know from the: Liévin experiments that a zone 
in which ignition is impossible is no safeguard 
against an explosion being propagated through that 
zone. Hence, once let the means adopted to 
:prevent ignition fail somewhere, and the whole mine 
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Some combination of the two processes then is 
probably desirable, and no doubt possible. Review- 
ing all the experiments so far made in this country 
and abroad, we find that under the heading of 
means for preventing ignition we have really only 
two processes. Both work in the same way. Both 
involve the dilution of coal dust with some inert 
material. In one case the diluent is water; in the 
other slate or stone dust. The first is, of course, 
common practice in all mines where shot firing is 
employed, but it presents the great drawback that 
its effects soon pass off with the evaporation of 
the water. It may be possible, however, to bring 
this method into better repute by adding some 
deliquescent material, such as magnesium chloride, 
to the water before it is sprayed on to the walls. 
With regard to the use of inert dust as the diluent, 
the French and British experiments show that a 
mixture of 40 per cent. of stone or slate dust with 
60 per cent. of coal dust cannot be ignited by ordi- 
nary means, although such a mixture will propa- 
gate an explosion started elsewhere. At Altofts 
colliery a trial application of stone dust has recently 
been made. It is found that it is sufficient merely 
to throw the stone dust in handfuls against the 
gallery walls and roofs. It clings on to the ledges, 
fills up the interstices and the surplus falls on the 
floor, covering up the coal dust deposits always to 
be found there. A wall after treatment is said to 
present the appearance of having been white- 
washed. It has been found that the cost of this 
simple treatment works out at about 1.85d. per 
yard run, or about one-eighth of a penny per ton of 
coal raised. The dressing would have to be 
renewed about twice a year. One point must not 
escape attention in connection with this method. 
If, according to Dr. J. S. Haldane, of Oxford, the 
dust employed is obtained from hard stone containing 
silica, the means adopted to prevent loss of life by 
explosion may result in an even greater loss of life 
from lung troubles. Dust from soft stone, such as 
shale, is alone suitable. Among the means pro- 
posed to suppress propagation the processes em- 
ployed at Liévin must command the’ greatest 
attention. A zone of pure stone dust can most 
completely stop the course of an explosion, but 
such a zone cannot be prepared in a mine. We 
cannot in practice hope to approach nearer to it 
than a mixture containing 75 per cent. of inert 
dust. Such a mixture has been shown to be 
incapable of stopping an explosion once started. 
Neither can we rely on a cleared zone; for even 
supposing that we could completely remove the 
dust from a certain length of roadway, and pre- 
serve it in this state, there is great doubt whether 
such a zone would be a sufficient barrier to 
prevent the advancing flame from leaping across it. 
The Liévin methods seem thoroughly practical 
and should be inexpensive of installation. They 
depend upon the force of the air waves preceding 
the explosion, and involve the upsetting of troughs 
containing water, or the scattering of inert dust 
over a length of about 40 yards of the roadway. 
Some uncertainty, however, may be felt with regard 
to their action in the case of a weak explosion, the 
air waves from which might not possess sufficient 
power to bring the baffle into action. Taking every- 
thing into consideration, we must admit then that 
while the work done on this question of the 
explosibility of coal dust is most praiseworthy, and 
the results so far established of the greatest import- 
ance, the investigations cannot yet be regarded as 
evenapproachingcompletion. Somemeans which will 
both prevent ignition and suppress propagation will 
have to be sought, so that all possible conditions 
of disaster may be guarded against, and the safety 
of our mines placed on a sound, practical, and 
scientific basis. 


Condenser Economics. 


THE discussion which followed the reading before 
the North-East Coast Institution of Engineers and 
Shipbuilders by Mr. Morison of his paper on “ The 
Economical Working of Reciprocating Marine 
Engines and their Auxiliaries,” was noteworthy 
because of the great number of speakers who 
took part in it, each and all men of high engineer- 
ing attainments and exceedingly wide experience. 
The discussion extended over three meetings, and 
never flagged in interest. It all centred, neverthe- 
less, round a narrow issue. What is the most 
economical vacuum to carry at sea with piston 
engines? The prevailing practice has been not to 
try to get more than 25in. The temperature of the 
hot well and the feed water is then fairly high. 
If the vacuum is improved, then the small 
saving effected is neutralised by the reduction 








in the temperature of the feed water. Mr. Morison 
holds that however true this might have been years 
ago, when auxiliaries were almost unknown, it is 
not true now, because the exhaust steam from the 
evaporators, donkeys, winches, refrigerators, gene- 
rators, and so on, will supply even more heat than 
the feed water can utilise. Indeed, he says that 
the auxiliaries often use 20 per cent. of all the 
steam made. This point being conceded—which 
it was not—it then remains to be seen how much 
can be saved by increasing the vacuum. Roughly 
this was estimated at 1 per cent. for every inch 
over 20in. It soon came out, however, that no 
statement of this kind was of much value, for 
although a saving of as much as 14 per cent. might 
be effected by raising the vacuum from 20in. to 
2lin., yet to raise it from 27in. to 28in. secured 
but a fraction of 1 per cent. One of the speakers 
referred to the turbine; but this stands apart, and 
had really nothing to do with Mr. Morison’s argu- 
ments. The minutely precise figures given appear 
to be all based on laboratory experiments carried 
out by Professor Weighton and others. The 
speakers who built, cr used, or managed marine 
engines had, of course, no precise data of the kind. 
All that could be said was either that the engines 
burned less coal with a high than they did with 
low vacuum, or that they did not. It is quite 
evident that the quantities dealt with are so small 
that it is not easy to arrive at their precise 
amounts. 

Setting theory on one side, the very interesting 
practical question was raised, suppose high vacua 
are really good, how are we to get them? This, of 
course, shunted the discussion into another track, 
and the details of condenser construction, the 
influence of air, and so on, were dealt with in a 
way with which most of our readers are no doubt 
quite familiar. Then another point came up. It 
is useless to get a better vacuum if the engine will 
not respond. To have a pressure of l1lb. in the 
condenser and 6 |b. back pressure in the cylinder 
will not do. It was pointed out, indeed, that as 
a rule engines were not responsive, the back pres- 
sure in the cylinder being determined more by the 
size of the exhaust ports and the facilities pro- 
vided for its escape than by anything else. It 
strikes us as a little remarkable that not a syllable 
was said during the whole discussion about valve 
gears or valve settings. The obvious effect of 
reducing back pressure will be to enlarge the 
diagram. Much goes on in the cylinder with 
which the condenser has nothing to do. Several 
years ago the quick-running triple-expansion engines 
of a fast cruiser refused to develop the proper power. 
The leads and laps of the valves were altered with 
good results, and were then altered again, until at 
last the high-pressure exhaust opened when the 
piston had not made more than 54 per cent. of its 
stroke. Similar changes in kind, but less in amount, 
made with the remaining cylinders so cut down back 
pressure that the engines easily gave their contract 
power. It is quite possible that many now irre- 
sponsive engines might be made responsive by 
altering the setting of the valves, and possibly the 
inside laps. 

It may be mentioned that Mr. Morison has pre- 
sented the Newcastle College Laboratory with a 
new low-pressure cylinder for the’ experimental 
engine, with ‘enlarged ports and valves, and Pro- 
fessor Weighton stated that although the experi- 
ments are only in the initial stage, it is already 
quite evident that the dimensions of the ports and 
passages necessary to permit the economical utili- 
sation of vacua up to even 29in. are moderate and 
not at all diffieult of attainment in practical design- 
ing, and need not add appreciably to either the bulk, 
weight, friction, or first cost of the engine; all this 
bore on a point urged by some of the speakers. 
Conceding that Mr. Morison was right, then con- 
siderable changes would be introduced into the 
design of marine engines. It might be taken for 
granted that the common type of triple-expansion 
engine would gain nothing by adding an inch or 
two to the vacuum. The question had to be dis- 
cussed on twofold lines. We had costly Atlantic 
liners and we had inexpensive tramps. The ship- 
owner was denounced because he would not keep 
abreast with science in the race for perfection. Here 
Mr. Mudd intervened and called back the discussion 
to Mother Earth. “The speculative features which 
the tramp shipowner has to contend against are the 
great fluctuations of the freight market and the 
bunker coal market, and also that absolute bugbear 
—detention. A steamer which ought to load in 
five or six days, and discharge at the other end in 
six or seven days, may be lying fourteen days in 
one place and a month in the other, costing any- 
thing from £12 to £20 a day according to her size. 








We have on the board figures showing an average 
of 3.5 per cent. saving in steam consumption, and, 
turning this saving into money value, I take it thig 
may be turned into 3.5 per cent. coal consumption, 
which, on a steamer burning 20 tons per day, ig 
14 cwt. a day, about 7s. per day saving. If 
steamer steams thirty or forty weeks out of the 
year, the net saving on that estimate would he 
somewhere between £75 and £80 per annum. [pn 
tramp tonnage the first cost of the steamer plays a 
dominant part. A man who is going to buy a 
steamer wants the cheapest possible steamer he 
can get, and if these refinements are going to in- 
volve extra cost, he says, ‘I may save £70 or £0 
a year, but look at the increased cost, and also in 
comparison with the fluctuations of the freight and 
coal market—this saving may be relatively small,’ 
We should be interested to hear whether these 
refinements do entail great increased first cost.’ 

We have ere now dealt with the cost of a 
vacuum, and showed that this augmented enor- 
mously as we got each additional inch. This was 
on land, however, and the cost was largely 
influenced by the price paid for cooling water, or 
for cooling the water, the item for pumping being 
indeed very considerable. At sea the question dis- 
appears, and the cost of pumping is minute, so that 
the outlay may be regarded wholly as one of 
capital. We think that the result of Mr. Morison’s 
exertions will be to popularise improved con- 
densers, to develop feed heating with auxiliary 
exhaust, and so to produce more economical engines. 
As we have said, opinion was widely divided on 
almost every question raised—opinion, it is well to 
keep in mind, based on practice. Thus very varied 
estimates are given of the quantity of steam used 
by auxiliaries; this is anywhere, it would scem, 
between 7 and 15 percent. The mistake lies in 
trying to get average figures when the conditions 
vary so much. A good deal has been heard of the 
necessity of making the passage from the condenser 
to the air pump very large, in order to keep up the 
vacuum. But Mr. Andrews detailed two experi- 
ments made with an Edwards type pump running 
at 192 revolutions per minute and a slow-running 
independent pump making 20 double strokes per 
minute. Sluice valves were fitted in the passage. 
With the first-mentioned pump the vacuum was 
scarcely affected by reducing the area of the opening 
from 19.6 square inches to 9.588 square inches. 
With the second air pump a vacuum of 27.82in., 
the sluice area being 124 square inches, became 
27.24 when it was reduced to 8.137 inches. Such 
figures “ give one furiously to think.” 

The point to be borne in mind, a point that 
marine superintendents will do well to keep before 
them, is that Mr. Morison has shown by the 
examples cited that it is possible by comparatively 
simple means to increase the vacuum in a triple- 
expansion engine, and at the same time to secure a 
hotter feed. He does this by decreasing the velocity 
of the exhaust, and by employing the exhaust from 
his auxiliaries to heat the hot well. It will be seen 
that this is a proposition that stands by itself; it 
does not depend upon any particular form of con- 
denser, since it is open to anyone to design an 
engine with a freer and better exhaust. That an 
easy passage between the condenser and the low- 
pressure cylinder was desirable has been recognised 
since Watts’ day. But in marine practice the 
endeavour to keep the triple-expansion engine com- 
pact, and to work in the Stephenson valve gear 
conveniently, has led to constriction of the low- 
pressure valve chest, with the result that a high 
exhaust speed, say 150ft. per second, has become 
the rule rather than the exception. Mr. Morison, 
apart from all other considerations, has done good 
service in pointing out once more that a much 
lower speed means a nearer correspondence be- 
tween the vacuum in the cylinder and that in the 
condenser. But a high vacuum means a low hot 
well temperature, and he employs, therefore, a 
means which lies to his hand for raising it. He is 
able to reach as much as 200 deg. Fah. by using 
the exhaust from his auxiliaries for this purpose. 
There is a great deal to be said in favour of this 
course, and comparatively little against it. The 
exhaust from auxiliaries has generally nothing like 
the purity of main exhaust, and if for that reason 
alone it is worth keeping it apart. Whether there 
are enough auxiliaries or not to help the hot well 
temperature is, after all, very nearly a secondary 
question, since it is always in the power of the 
engineer to make this hot well temperature what he 
pleases—of course, at the expense of more or less 
vacuum. Mr. Morison’s method gives him a 
rational ahd practical means of so employing his 
resources that he may get the maximum efficiency 
out of his engine. That it will be worth while 
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— 
under all conditions no one contends ; but that it is 
worthy of the closest consideration no one will 


deny. 
The Trouble in Wales. 


Ix order to understand how the deplorable 
situation in the Welsh coalfield has arisen, and 
what it means, it is necessary to take a glance 
backward. Following the big strike of 1898, down 
to the middle of 1909, when the Eight Hours Act 
came into force, the mining industry in South 
Wales was unusually free from disputes of an acute 
character, and both men and owners prospered. 
Much new capital was attracted. More than 140 
new mines were opened. The numbers of workers 
employed directly increased by more than 50,000. 
Wages rose, profits were good, the spirit of concilia- 
tion grewin miners andcoalowners, the men’s leaders 
were respected, agreements were honoured, and the 
miners’ union thrived. But this was not deemed 
sufficient in some quarters. The miner’s salvation 
would never be complete, it was argued, until he 
got a legal enactment eight-hour day. Public 
sentiment was appealed to. Graphic pictures were 
drawn of the poor miner toiling so many hours 
daily that ie became too fatigued to guard against 
dangers in the pit or to enjoy his leisure above 
ground. It was explained that with an eight-hour 
day the men would become so much more efficient 
physically that the actual production of coal would be 
increased, and that they would become so much more 
alert mentally that fewer accidents would happen, 
to say nothing of the improvement that would be 
effected in social habits. While these arguments 
were pushed on public platforms, the doctrine 
quietly preached in the miners’ clubs was that 
reduced hours meant reduced output, reduced out- 
put meant higher prices, and higher prices meant 
more wages. Commercial economics were ignored; 
foreign competition in coal was not thought of; 
and the varying natural conditions between district 
and district, and pit and pit, received no recogni- 
tion on the part of the advocates of a uniform, 
legally restricted working day. 

And now what do we find? In the first place 
cost of production has been enhanced, and in South 
Wales, where foreign competition has to be 
reckoned with, this is a very serious matter. Prices 
cannot be put above the level set by the continental 
coal syndicates. This reacts upon wages. The 
miners were led to believe that their tonnage rates 
and dead work allowances would be raised quite 
sufficiently to off-set the reduction in their working 
time under the Eight Hours Act. Now that the 
miners find their reduced hours accompanied by 
reduced pay they are exasperated. It is not too 
much to say that in this new law the miners have 
got the disappointment of their lives. The leaders, 
who were responsible for this measure, have tried in 
every possible way tocover up their blunder. Noeffort 
has been spared to obtain higher rates of pay for the 
men. but such efforts cannot very well succeed 
when profits are diminishing. The leaders are just 
about at their wits’ end. Cost books and market 
prices prove that wage increases cannot be justified ; 
yet the men are looking to their leaders to secure 
such increases as they were led to expect. Coupled 
with lessened earnings, the miners have got incon- 
Venient shifts, the loss or curtailment of “snap ”’ 
times, reduced leisure at the week ends, scamped 
repair work, and a marked increase of dangers as 
direct results of the rigidity of the Hight Hours 
Act. That is the root of the mischief-—the dis- 
appointing result of the political work of the 
leaders. The men feel that they have been 
betrayed—_or at any rate cruelly deceived—and 
they have lost confidence in their leaders. In 
the particular case of the price list for working in 
the Bute seam at the Ely pit—the cardinal point 
in the dispute between the Cambrian Company and 
Its 12,000 workmen—the way in which the miners 
have flouted their leaders and violated the principles 
of trade unionism and collective bargaining demon- 
strates the intensity of the spirit of revolt that has 
selved them. Mr. W. Abraham, the President of 
the South Wales Miners’ Union, has described the 
agreement of last October, against which the men 
are standing out, as a favourable one. Mr. 
W. BE. Harvey, of the. National Federation, who 
Was delegated to make inquiries on the spot, 
declares that whatever grievances the men had 
originally are now removed by the latest assurances 
> the owners. Mr. Watts Morgan, the men’s own 
—. agent, says the price list is the best in the 

ondda Valley. But, as a matter of fact, the 
Practical experiences under the Eight Hours Act 
4ré so utterly at variance with what the men were 


fidence in the present leadership has been destroyed. 
The miners feel that they can no longer rely upon 
anything the leading officials do or say. The wage 
difficulty here is not so much a matter of the paltry 
fd. per ton in the cutting price which separates the 
owners’ offer from the men’s demand, as the growing 
knowledge of the men that no scale of prices and 
allowances anywhere near the level prevailing 
before the new Act came into force will enable 
them to make their old-time wages. So far as the 
dispute with their employers is concerned, the 
men are absolutely in the wrong. Not only have 
they violated the five years’ agreement made 
between their union and the coalowners of South 
Wales to cover the new conditions created by the 
Kight Hours law—an agreement, by the way, 
ratified by their own ballot vote—but they have 
repudiated the special agreement regarding the 
Bute seam at the Ely pit, secured on their 
behalf by Mr. Abraham; they have declined the 
latest offers and assurances of the owners, and 
they stubbornly refuse to give even a trial to the 
new price list on the advice of their own union 
officials. 

Thus, we see relations between men and 
masters cruelly embittered, the prestige of experi- 
enced, long-respected and hitherto trusted leaders 
shattered, collective bargaining—the main factor 
of trade unionism—reduced to a farce, indiscipline 
and chaos rampant, and industrial anarchy spreading 
in consequence of ill-judged State interference. We 
trust that the men’s leaders, the coalowners, and 
the Board of Trade officials will get together before 
further mischief is done, and frankly discuss not 
merely the technical, or superficial, points of the 
disputes in this, that, or the other particular 
district, but freely debate the fundamental causes of 
the deep-rooted discontent now prevalent in the 
coal mining industry generally, and bring pressure 
to bear upon the Government to modify the 
restrictions which are aggravating, if they have not 
created, the troubles of owners, men, and leaders— 
troubles which may yet culminate in a huge 
national strike or lock-out. 








TRACTION AND PLOUGHING ENGINES IN 
THE UNITED STATES. 


No.2. 


TRACTION engines are used very extensively in the 
United States, and their manufacture is an important 
industry, with a considerable export business. By far 
the greater number are the medium-sized and light 
engines employed in agricultural work, mainly for haul- 
ing and operating threshing machines. The larger 
engines are used for heavy ploughing, and also for such 
miscellaneous work as hauling, excavating, or grading 
operations on railway or canal construction, hauling 
machinery and waggons for macadam road work, driving 
stone crushers and screens, moving trees and logs in 
forest work, hauling contractors’ material, etc. Their 
use in regular freight or goods hauling service is limited, 
as this system of transportation has not been developed\ 
to any extent in America. 

The engines are built in a variety of different types : 
with four wheels and with three wheels; simple and com- 
pound; one and two-cylinder simple; with locomotive 
boilers and fire-flue boilers; with cylinders upon and 
under the boiler, ete., etc. In a number of cases also 
the general design is modified to adapt the engine to 
special clases of work. Thus, several of them are so 
made as to be easily converted into road-rollers, by the 
substitution of a roller and roller frame for the ordinary 
front axle and wheels. Some are fitted with jib cranes, 
or with derrick masts and booms, with cables for operat- 
ing grab buckets or scraper buckets for use in handling 
coal, excavating, etc. Within recent years there has 
been an important development in traction engines and 
road-rollers operated by internal-combustion engines 
working on petrol, kerosene oil, oil distillate, or even 
alcohol. 

In view of the importance of this industry, the variety 
of types of engines, and the steady development of the 
foreign or export business, the readers of THE ENGINEER 
will be interested in the particulars of some of the 
American engines given in the two following articles :— 
THE Case traction engines, built by J. I. Case Com- 
pany, of Racine, are of the four-wheel type, with loco- 
motive tubular boilers, and having the cylinders 
mounted upon the boiler. The fire-box is open beneath 
the grate, as in locomotive practice, and is fitted with 
an ashpan and dampers. The crown sheet has radial 
stays. The barrel is made of a single plate, with no 
circular seams, and has wooden lagging, covered with a 
steel jacket. The tubes are of steel, 2in. diameter. On 
one side of the barrel is a feed-water heater, consisting 
of a horizontal cylinder containing tubes with a pipe 
extending through each tube. The feed water passes 
along the annular spaces between’ the tubes and pipes. 
Where straw is to be used for fuel, the fire-box has a 
firebrick arch, a short grate across the front half of the 
box, and a fixed dead plate across the rear part of the 
box, while the fire-hole is fitted with a charging chute, 


The bearings for the crank-shaft are carried by plates 
riveted to the sides of the fire-box. The counter-shaft 
extends across the boiler-head, and its bearings are 
carried by horizontal radius bars pivoted to the side- 
plates and by vertical bars or distance links seated over 
the axle. The weight of the boiler is carried by angle 
lugs riveted to the lower corners of the boiler-head and 
having the horizontal flange seated on coiled springs, 
but much more substantial arrangements are used in 
some other engines. The design is such as to permit 
of vertical movement of the boiler without affecting the 
mesh of the gears or subjecting them to strain. The 
driving axle—which is behind the fire-box—revolves with 
the wheels. The traction wheels are of the built-up 
type, and the main driving gear of each wheel is braced 
directly to the rim, so as to eliminate torsion stresses 
on the hubs. This is shown in Fig. 1, which shows also 
the arrangement of the gearing. The engine pinion 
drives a spur-wheel meshing with a spring-mounted spur 
wheel on the counter-shaft, and this shaft carries also 
the differential gear, with bevel wheels. The circum- 
ferential springs take up shocks and the impact due to 
starting. The pinion on each end of the counter-shaft 
—driven by the differential—meshes with the driving 
gear on the hub of the traction wheel. 

The engine is of the ordinary single-cylinder type, 
with hollow piston and a D-valve in the steam chest on 
top of the cylinder. The connecting-rod has a length 
about three and a-half times the length of stroke, and 
drives upon a pin in a crank disk. The valve motion 
is worked from an eccentric, the strap of which has a 
vertical arm carrying a block sliding in a shifting guide, 
and connected by a rod to a rocker, to which is attached 
the end of the valve-rod. The angle of the guide is 
varied by the reversing lever to run the engine in either 
direction, and also to vary the cut-off. A throttling 
governor is used, and can be adjusted to maintain a 
uniform speed of from 100 to 300 revolutions per minute. 
The belt flywheel has a friction clutch for transmitting 
the power to the traction gear train. A bracket casting 
on the boiler supports the cylinder and the bored slides. 
The cylinder is at the front end of the boiler. 

Compound engines of 30 to 75 horse-power are built, 
having tandem cylinders, with the steam distribution 





Fig. 1—THE CASE DRIVING GEAR 


effected by a single hollow D-slide valve, the exhaust 
from the high-pressure cylinder passing directly to the 
steam chest of the low-pressure cylinder. For the 75 
horse-power engine the cylinders are 94}Xl1lin. and 
13x1lin. The boiler pressure is the same as in the 
simple engines. Another special type of engine is a 36 
brake horse-power 10-ton road-roller, having a single 
cylinder 8}x10in., or tandem cylinders 64x10in. and 
9x10in. This is practically identical with the traction 
engine, but has the front wheels replaced by a four- 
section roller 44ft. wide and 5ft. diameter, placed under 
the front end of the boiler. The driving rolls are 6ft. 
diameter and 20in. wide, giving a total rolling width of 
7ft. 

The engines for heavy ploughing are of generally 
similar design to the regular traction engines, but are 
of heavier construction, adapted to the specially severe 
work. The 32 horse-power engine develops 110 brake 
horse-power when stationary, so that it has ample 
reserve power. Its cylinder is 12X12in., driving a 4in. 
crank-shaft. The traction wheels are 7ft. diameter and 
3ft. wide, thus giving a large contact area, and the rims 
are fitted with two rows of cleats. To avoid delays in 
working, the engine has bunker capacity for five hours’ 
steaming, and tank capacity for two hours. It can 
take water from a tank waggon while moving. The 
engines average 20 to 30 acres per day, and even 40 
acres, using ten to fourteen 14in. stubble ploughs. In 
some cases four six-disk ploughs are used—24 in all, 
cutting a width of 18ft. with furrows 6in. deep, and 
averaging four acres per hour, or 280Ib. of slack coal 
per hour. 

The 110 horse-power ploughing engine, shown on page 
335, won the gold medal at the contest at Winnipeg, 
Canada, in July, 1909. In the economy brake test it 
used 28.3lb. of water per horse-power hour, and evapo- 
rated 8.3lb. of water per pound of coal, with a load 
of 97.5 horse-power. As the run was of only two hours’ 
duration, there was some chance of error as regards the 
amount of coal used, although the judges took every 
precaution to see that the fire was in the same con- 
dition at the beginning and end of the run. In the 
ploughing test, this engine ploughed 3.6 acres in 62 
minutes, using 123lb. of coal per acre. This was in 





having an automatic door, which is closed when the 
chute is not filled with straw. 





Inspired by their leaders to anticipate that con- 





very heavy and stiff “‘gumbo”’ soil. 
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The dimensions of some of the Case engines are given 
in the accompanying table :— 
J. I. Case Company Traction Enoryes, U.S.A. 


Brake H.P. (stationary) . 4 HP. 110 H.P. 
Cylinder ... a0 ive 9x10in. 12x12in. 
Boiler, diamete 2ft. 4in. 3ft. 2in. 
Boiler pressure a ae ... 1301b. 1601b. 
Firebox, inside in Le ... 39$x25in. 49x35in. 
Firebox, height above grate ... 30in. 36in. 
Tubes, length 5 ree 7ft. Oin 8ft. 4in. 
Heating surface, sq. ft. 165 sq. ft. 395 sq. ft. 
Grate surface, sq. ft. 7 sq. ft. 12 sq. ft. 
Flywheel, diameter 3ft. 4in. 3ft. 8in. 
Revolutions per minute _— 230 
Front wheels, diameter 3ft. Gin. 4ft. 6in. 
Front wheels, width 10 or 12in. 14 or 20in. 
Driving wheels, diameter 5ft. Oin. 7ft. Oin. 
Driving wheels, width .. 18 or 26in. 36 or 48in. 
Speed of travel, miles per hour ... 24 miles. 24 to 5 miles 
Width over rear wheels 7ft. Sin. 10ft. 8in. 
Length over all i 22ft. Sin. 
Height to top of funnel 9ft. Yin. 10ft. Sin. 
Distance between axles 10ft. Gin. 12ft. 2in. 
Weight (boiler empty) : ... 10,8401b. — 32,4041b. 
The engines built by the Huber Manufacturing Com. 


Fig. 2—BOILER OF THE HUBER TRACTION 


pany, of Marion, Ohio, are four-wheel machines of rather 
curious appearance, having the funnel at the rear end. 
One of the engines is shown on page 335. 
—Fig. 2—is of the internally-fired or furnace-flue type, 
with return tubes above and at the sides of the furnace 
flue. The shell is a single plate of Hin. or jin. steel 
with double riveted seam; the fiue is also a single plate, 
#in. to Sin. thick. A tall dome is used-to prevent 
trouble from priming. For burning straw, a short grate 
and a charging chute are used, the chute being fitted 
to the fire-hole and having a door or flap valve to pre- 
vent the admission of air when the chute is empty. 
Some of the engines are provided with a superheater, 
consisting of a vertical pipe extending from the top of 


Engine Shaft 





Compensating 
Gear 


Fig. 3—THE HUBER DRIVING GEAR 


the dome to the bottom of the boiler, and passing 
through the furnace flue just behind the bridge wall. 
The steam is taken from the top of the dome by a 
small pipe, which extends nearly to the bottom of the 
large pipe, and then rises in the annular space between 
the pipes to a connection leading to the main steam 
pipe. 

The cylinder, bored slide, and crank-shaft bearing 
are formed in one casting, with three supporting 
brackets, which are riveted to the boiler. The cylinder 
is of short stroke and large diameter, with a D-valve 
driven by valve motion very similar to that already 
described. A throttling governor is used, and the “ex- 
haust can be adjusted to control the draught. The main 
blast pipe has a small opening to give a sharp exhaust, 





The boiler 


but parallel with it—in the same casting—is a relief 
blast pipe with a large tip. The engineman can admit 
more or less of the exhaust steam to this relief pipe by 
means of a valve at its inner end. A casing on the 
funnel prevents the heat from being inconvenient to the 
man on the footplate. 

The arrangement of gearing on the Huber engine is 
shown in Fig. 3. In the Case engine, described above, 
the differential has bevel gears, and the counter-shaft 
carrying the pinions is directly above the rear axle—Fig. 
1. In the Huber engine the differential or compensating 
| gear has spur gears only, and the countershaft is in the 
Frees horizontal plane as the axle. The bull-wheel or 
| driving gear on the axle is connected to the driving wheel 
| by coiled springs, having their ends attached to lugs on 
the bull-wheel and the driving wheel respectively. 
While the compensating gear is to allow one wheel to 
revolve independently of the other, as in turning a 
corner, there are times when it is desirable to lock the 
wheels so that they will revolve together—as when one 
has not a solid bearing upon the ground. This is 
effected by a collar which engages with lugs on the 

















ENGINE 
thrown in and out of action by a foot lever. The axle 
is fixed; that is, it does not revolve. 

The cylinder is placed at the rear end of the boiler, 
with the shaft forward of the dome. The shape of the 
boiler enables the driving axle to be placed beneath it, 
thus supporting the load directly and reducing the 
wheel-base. The front end of the boiler is of enlarged 
diameter, to form a water-jacket around the chamber, 
into which the products of combustion pass before enter- 
ing the return tubes. 

The ploughing engines are of similar design, but 
heavier construction. Their driving wheels also have 
solid hubs, and the bull-wheel or driving gear is bolted 
directly to the spokes, and braced to the rim, instead 





of having the cushion-spring connection used on the 
lighter engines, as described above. These wheels have 
rims 18 to 24in. wide, with two rows of cleats—stag- 
gered, and inclined in opposite directions—on the rim. 
A live axle is used also, with one of the driving wheels 
og a 
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Fig 4—RUSSELL SLIDE VALVE 


pinions of the compensating gear, the collar being 
keved to it, while in the lighter Huber engines thc 
wheels revolve on bearings on a fixed axle. The ‘‘live’ 
axle revolves in long babbitted bearings in brackets 
bolted to the boiler, as in shown in Fig. 2 mentioned 
above. 

Another feature of the ploughing engine is the power 
steering gear. In the ordinary engine a hand-wheel 
operates a long inclined shaft, having at its end a worm 
engaging with a worm-wheel on a shaft with drum for 
the steering ‘chains, led to the swivelling front axle. 
In the ploughing engines the worm shaft is vertical, 
and carries at the top a bevel-wheel gearing with one 
or other of a pair of bevel pinions on a shaft driven by a 
train of small gears from the engine-shaft. The pinions 
are thrown in and out of mesh by a sliding yoke, 
operated by a lever, so that there is much less exertion 
than in operating the ordinary steering gear. The 
ploughing engines are ‘of 16 to 30 horse-power, and the 
ordinary engines of 8 to 30 horse-power. These are the 





‘“‘rated’’ tractive powers, the brake horse-power being 


——S= 
25 and 60 for the ‘‘rated’’ 10 horse-power and 30 ho 
power respectively. Some dimensions of these étidiens 


are as follows :— 


Huser Company’s Traction Enarnes. 


Brake H.P. ... 25H.P. 60 H.P. 
Cylinder os x8in. ify ous) 
Boiler, diamete 3ft. Oin. 3 ft. Bin 
Boiler, length a . Tft.3in. — 12ft. Oin 
Furnace flue, diameter .. 21 to 23in. 24 to Bin 
Furnace flue, length aes ». Sth Bin. 9ft. Yin, | 
Return tubes, No. and diamcter .... 12—3in. 22—3in, 
Return tubes, length 5ft. 8in. 9ft. Yin. 
Flywheel, diameter 3ft. 2in. 3ft. Bin, 
Revolutions per minute 220 
Front wheels, diameter 3ft. 4in. 4ft. 2in 
Front wheels, width 8in. 1ft. Oin. 
Driving wheels, diameter 4ft.9in. 6 ft. 2in. 
Driving wheels, width a, a a, 
Revs. of engine to 1 rev. of driving ‘ 
wheels 3 2 253 213 


The ‘‘general utility’’ engine built by Russell anq 
Company, of Massillon, Ohio, in sizes of 30 to 60 ing 
horse-power, is of the four-wheel type, with locomotiya 
tubular boiler, and with simple or tandem-compounq 
cylinders, mounted at the forward end of the boiley 
The fire-box is peculiar in being divided into compart. 
ments by an inclined roof or water leg, which has , 
single circular opening to connect the compartments 
This arrangement was designed especially for stray. 
burning engines, but is now used whether the fuel j, 
to be coal, oil, or straw. “The depth of water in the 


‘false roof’’ is 40in. The arrangement is said to give 
a greatly improved combustion of the fuel, resulting jy 
a saving in consumption and a reduction in snioke. The 
bottom of the fire-box is not open, but is closed by » 





Fig. 5-RUMELY CLOSED BOTTOM FIRE-BOX 


water bottom beneath the grate. A double-ported bal- 
anced slide-valve is used, with a central steam passage 
and two exhaust passages in the cylinder casting. This 
is shown in Fig. 4. The valve motion has a single 
eccentric, which slides across the shaft for reversing or 
change of cut-off. Some makes of engines have a fixed 
cut-off—usually about three-fourths of the stroke—and 
rely upon a throttling governor, which reduces the pres- 
sure by wire-drawing the steam. The variable cut-off is 
more effective and more economical. 

The intermediate gear, between the engine pinion and 
the compensating gear, is mounted on a trunnion bear- 
ing bolted to the boiler. The counter-shaft pinions are 
in front of, but slightly above, the axles, instead of 
being directly in front—as in the Huber engine—or 
directly above—as in the Case engine. The gearing is 
of cast-steel, and drives the wheels in a manner different 
from the engines previously described. Instead of a 
gear or bull-wheel bolted to the spokes, there is an 
internal gear on the inner face of each driving wheel, 
and with this meshes the counter-shaft pinion. This 
arrangement eliminates torsional stress, applies the 
power more directly, and enables the wheels to be set 
closer to the boiler, thus reducing the over-all width. In- 
stead of a single rear axle, each driving wheel has a short 
axle, carried by a pad bolted to the fire-box; the axle 
has a vertical sliding motion in guides on this pad, the 
motion being controlled by a heavy spiral spring set over 
the axle. 

Some of the Russell engines are equipped with two 
horizontal winding drums, placed under the boiler and 
carried on an extension of the horn plates, in which the 
cross-shaft is journaled. They are operated by gearing, 
under control from the cab, and can be put in action— 
one winding as the other unwinds—without changing the 
speed of the engine. They carry 400ft. of }in. steel 
wire cable, 200ft. on each drum. Guide sheaves are 
fitted to the front axle and to the rear of the fire-box. 
The cable is of use in ploughing, excavating, handling 
logs, moving heavy loads, and helping the engine over 
and out of bad places. A special road-engine, designed 
for transportation service, has a single cable drum of 
larger diameter, mounted on a vertical axis beneath the 
boiler. 
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The engines have a coal bunker behind the foot-plate, 
and both rear and side tanks. They carry from 600 to 
80UIb. of coal, and from 300 to 500 gallons of water. 
In ploughing, the average speed is two miles an hour, 
allowing for the stops to take fuel and water, and to 
inake the turn at the end of the field. In old ground, 
the 20 horse-power engine will haul from six to ten 
i4in. ploughs, and will plough from 17 to 28 acres per 
day of ten hours. The 30 horse-power engine will haul 
from 12 to 20 ploughs, and will plough from 34 to 56 
acres per day. In breaking sod the number of ploughs 
and acres will be less.- Taking the cost of the engine, 
etc., at £700, the interest per year at 6 per cent., will 
be £42, and depreciation at 10 per cent. will be £70. 
This gives £112 per year, or 15s. 6d. per day for 150 
working days. The cost of ploughing per day may then 
be calculated as follows :-—Interest and depreciation, 
lds. 6d.; engineman, 12s. 6d.; man with ploughs, 6s. ; 
coal, 12s. 6d.; man and horses with tank-cart, 14s. 6d.; 
vil, waste, etc., 4s.; total cost per day, £5 5s. 

A 50 horse-power Russell compound road locomotive 
was purchased in March, 1906, for hauling lead bullion 
between a smelting plant and the railway station at 
Los Herreras, Mexico, a distance of 24 miles. This is 
still in regular service. The train consists of the loco- 
motive, a tender for 2} cords of wood fuel and 2,000 
gallons of water, and three waggons. The tender and 
waggons weigh 12} tons empty, or 16 tons for the 
loaded tender. Three waggons loaded with lead bars 
weigh 40} tons, making a total weight of train 564 tons 
behind the engine. The road is fairly good, but sandy 
and dusty in places, with gradients of 1 in 10 to 1 in 5}. 
The average speed is 2} miles per hour, with a con- 
sumption of three cords of wood and 3,600 gallons of 
water. The return trip is made with a load of coke. 

The engines built by the Avery Company, of Peoria, 
are of two distinctive types. The first has a furnace- 
tilue boiler with return tubes, and has the cylinder 
mounted on the boiler, the general design and appear- 
ance bearing a close resemblance to the Huber engine 
described above. The second type has a locomotive 
boiler mounted upon a steel under-frame, which under- 
frame carries the cylinder and gearing quite independ- 
ently of the boiler. As the fire-box rests upon the 
frame the barrel is set rather high, and is supported by 
saddles under the barrel and under the smoke-box. The 
front end of the frame carries the bolster for the front 
axle, which is some distance forward of the smoke-box. 
Rocking grates are used, and a firebrick arch is fitted 
in the fire-box of the straw-burning engines. One of 
the views on page 335 shows the engine at work, and 
another engraving on the same page gives a rear view 
showing the character of the work done by these 
ploughs. 

The cylinder—or cylinders—-is beneath the smoke-box, 
and drives the usual train of gears but cylinders and 
gears are all carried by the under-frame. The counter- 
shaft, with the driving pinions, is directly in line hori- 
zontally with the axle, and is in mesh with a gear or 
bull-wheel mounted on the axle. The spokes of this 
wheel have lugs engaging with the spokes of the driving 
wheel, which spokes are braced to the rim of the latter 
wheel. The valve motion is of the single eccentric type, 
and in the smaller engines—below 16 horse-power—the 
reversing is effected by shifting the eccentric around the 
shaft. In all the larger engines, however, the eccentric 
strap has a vertical arm formed upon it, and carrying a 
block, which moves in a curved guide or link. The 
position of this guide is varied by means of the reversing 
lever, and the arrangement is such as to give an equal 
lead and cut-off whether the engine is ‘‘hooked up”’ or 
running at full stroke. The compensating gear has six 
steel bevel pinions. 

The steering gear dispenses with the chains ordinarily 
used. To the front axle is attached a fork, like the 
rear end of an eccentric strap, the stem of which is 
pivoted to the end of a radius bar pivoted to a cross 
brace on the engine frame. The traversing end of this 
bar carries a nut on a transverse screw, one end of the 
screw being fitted with a worm wheel meshing with the 
worm on the hand-wheel shaft. As the end of the bar 
is shifted by the screw, it swings the stem of the fork, 
and so puts the axle in any desired position. For the 
double-cylinder engines, a vertical inverted two-cylinder 
steering engine is used. This has two crank disks, 
with a pinion on the shaft between them, this pinion 
gearing with a spur-wheel on the end of the transverse 
screw shaft mentioned above. The steering is effected 
by a hand-wheel in the usual way, except that the 
wheel controls the valve motion of the steering engine. 
A double-speed gear is fitted to the engines; a slow 
speed for ploughing, and a higher speed for hauling 
lighter loads. The range of speed is from two to four 
miles an hour. : 

Some of the Avery engines are fitted with a 5-ton jib 
crane seated on the front axle, with the hoisting gear 
and winch-head in front of the smoke-box. These are 
for use in industrial plants where heavy loads are 
handled. Others are adapted for use as road-rollers by 
removing the front axle and subsituting a roller carried 
in a swivelling frame. A third attachment is a lorry or 
wheeled truck with an A-frame and a long trussed jib 
guyed from the A-frame. The hoisting gear is mounted 
on the truck, and the machine can be used either as a 
crane or aS an excavator—using a grab bucket or a 
scraper bucket, according to the character of the work. 
Auxuliary material manufactured by this company in- 
cludes tank carts, platform carts, dumping carts, and 
steel hopper-bottom waggons for dumping and spread- 
ing road metal, gravel, etc. Also gang ploughs with 
eight or twelve ploughs carried in a frame mounted on 
wheels. Ordinarily, the ploughs are raised and lowered 
by hand, but a steam lift may be fitted. This consists 
of a steam cylinder on the steel truss framework of the 
plough gang, and having attached to its piston-rod a 
chain, which is led over a sheave and connected to the 
plough frame. 


The 20 horse-power engine has driving wheels 5ft. 7in. 
diameter and front wheels 3ft. 1Uin. diameter; those 
of the 40 horse-power engines are 6ft. Sin. and 4ft. 4in. 
diameter. The width of face in both cases is 12in. for 
the front wheels and 26in. for the driving wheels, but 
the latter may be increased to 36in. by an extension rim. 

The steam traction and ploughing engines built by the 
Rumely Company, of La Porte, have a boiler of the 
locomotive type, but with the closed water-bottom fire. 
box used on many makes of traction engines. The 
bottom forms a continuation of the water legs, and large 
hand-holes in the corners provide for easy cleaning. 
Below the level of the grate there is at each end a wide 
opening fitted with dampers to control the draught, 
and above the grate is a firebrick arch. A large hand- 
hole in the side provides for cleaning out dirt which may 
accumulate upon this arch, as in burning straw for fuel. 
The crown sheet is only slightly arched, and is secured 
to the semi-circular outside box by radial stays. The 
sides are flat, with jin. stay-bolts 4}in. apart. The 
width of the water legs is 4in. The side sheets slope 
inward, and the bottom plate is curved; the outside box 
has vertical sides and a flat bottom, as shown by Fig. 5. 

The engines have two cylinders, but are not com- 
pound, the cylinders being of the same size, and this is 
one of the special features of this particular make. 
They are mounted on top of the boiler, with the steam 
chests between them, and one is connected to a crank, 
while the other is connected to a crank disk. The 
Stephenson link motion is used, with four eccentrics, 
and double-ported slide valyes. A live axle is used for 
the driving wheels, and both this and the counter-shaft 
are carried in long bearings formed in massive brackets 
fitted to the corners of the fire-box and bolted to the 
sides and back plate, as shown by Fig. 6. The axle 
bearings are 14in. long, and lined with phosphor bronze. 
The gears are arranged in the usual way, and are 


Fig. 6—BEARINGS ON RUMELY FIRE-BOX 


made of so-called ‘‘semi-steel,’’ which is good grey cast- 
iron strengthened by an admixture of steel scrap. In 
many cases the idler between the crank-shaft pinion and 
the spur-wheel of the compensating gear is carried on a 
short or ‘‘stub’’ shaft, mounted in a bracket. In the 
Rumely engines, however, the idler is carried by a shaft 
extending across the boiler and mounted in two bear- 
ings. The pitch is 2in., except 23in. for the master gear. 

The driving wheels have steel tires, with two rows of 
flat spokes }X2jin., riveted to the tire, and a chilled 
cast-hub. The master gear or bull-wheel is mounted on 
the hub, but transmits its power directly to the tire by 
means of lugs riveted to braces independent of the 
spokes. The wheels may be widened by extra 10in. 
rims, attached by bolting to the hub and the rim. The 
front wheels have each a rib around the middle of the 
tire in order to prevent lateral slipping. They revolve 
on the ends of a fixed shaft, on which is the bolster 
carrying the front end of the boiler. This attachment 
has a ball and socket mounting to allow for lateral tilting 
of the bolster as one wheel drops into a rut or rises on 
an obstruction. Some dimensions of these engines are 
as follows :— 


RuMELY Comrany’s TRACTION ENGINES. 


. SAP. WP. 
3ft. 2in. 3ft. 4in. 
18x18in. 24x22in. 


Rated H.?P. es 
Boiler, diumeter 





Dome, _.... ae 
Firebox, at grate oF 
Firebox heating surface 
Tubes, No. and diam. 
Tubes, length — 
Cylinders (two) Zs5 
Driving wheels, diameter 

Driving wheels, face 

Front wheels, diameter 

Front wheels, face 

Flywheel, diameter... eS Sa 
Flywheel revolutions per minute ... 
Length over all ne we wae 
Width over all 

Height over all = os 
Crank-shaft pinion, teeth ... 
Idler gear, teeth seech gohs 33 
Intermediate gear, teeth ... 63 83 
Pinions on counter-shaft, teeth 11 12 


35in. 36in. 
346 sq. ft. 467 sq. ft. 
76—2in. 88—2in. 

. Tft. 6in. Oft. 
7x12in. 73x14in. 
6ft. 2in. 7ft. Oin. 

2ft. 6in. 2ft. Gin. 

4ft. 4in. 4ft. 4in. 
lft. 2in. 1ft. 8in. 
3ft. 5in. 3ft. 5in. 

225 225 

21ft. 2in.  23ft. Oin. 

10ft. 2in. 10ft. 6in. 

1lft. 6in. 11ft. 8in. 

15 14 





In the next article we propose to deal with some of 


the recent developments in American tractors usin, 
internal combustion engines. 8 








NEW YORK AND THE LEVIATHANs, 


(By an American Correspondent.) 


THE problem of accommodating the new monster Tray 
atlantic liners has led to an active controversy jy New 
York, and has been solved by a compromise, which Serves 
to illustrate the fact that such public problems are apt to be 
disposed of on a basis of expediency. The solution does hot 
fully meet the interests of the city or the shipping concerng 
and does not speak very highly for the ability of the muni. 
cipal authorities. It has been known, of course, for several 
years that vessels of exceptional length were to be built, ang 
were actually being built, but in the various water-fron; 
improvements at New York the authorities included nothing 
to meet the impending requirements. The accommodation 
for shipping at that practically tideless port consisis of piers 
jutting out from the shore into the Hudson River to pier-heag 
lines, which were established by the Government so as to 
give a clear channel width or fairway of 2750ft. The latest 
piers, built by the city and leased to some of the Trang. 
atlantic shipping concerns, are 800ft. long, and have cost 
some £5,000,000. The International Company—or ‘com. 
bine ’’—the Cunard Company, and the Compagnie Générale 
Transatlantique have all notified the city authoritigs 
that greater length will be required; otherwise the 
sterns of the new vessels will project about 100ft. into the 
fairway, and there will be a liability to have the propellers 
or rudders injured by collision. There is no dry dock capable 
of accommodating these huge vessels for repair. Three 
methods might have been adopted by a foresighted policy— 
to extend inland the slips or spaces between the piers, to 
build diagonal piers of the requisite length, or to provide 
wharves against which the ships might lie—parallel with the 
shore. This last plan would have necessitated changing the 
berths to some distance north of the present piers. Nothing 
of this sort was done, however, and when the steamship com 
panies made it plain that some change must be made with. 
oui further delay, the authorities decided that the simplest, 
cheapest, and only possible plan was to lengthen the present 
piers 100ft. This could not be done without permission of 
the War Department, having control of navigable waters: 
the Harbour Line Board, which established the present pier- 
head lines, reported against allowing the extension, in view 
of the increase in river traffic, the few big steamers to be pro- 
vided for, and the possibility of interference with currents or 
tidal movements. It was intimated also that it was a matter 
affecting the city alone, which should have taken steps 
to provide the necessary accommodation within the established 
lines. 

The city authorities then seemed to lose their heads, there 
was dire talk of the great ships never going to New York, and 
the city’s Transatlantic commerce being ruined. To pro- 
vide berths at any other part of the water-front would utterly 
prevent passengers from taking these steamers, although, as 
a matter of fact, the use of cab, tram, &c., is necessary at any 
location. The ancient and moss-grown scheme of a new port 
on Long Island, 100 miles from the city, specially for these 
steamers, was also paraded solemnly as a warning of what 
would happen if three or four particular piers could not be 
extended into the fairway. It was pointed out also that to 
do this would still leave 2650ft. ot fairway, as against 2400ft. 
to 2000ft. at Liverpool, 2000ft. at Antwerp, and 1600ft. in the 
Thames at Tilbury. It must be understood, however, that 
at New York there is a very heavy river traffic of steamers, 
tugs, steam barges, lighters, ferry-boats, floats loaded with 
railway wagons, &c. The American daily Press took up the 
matter in the hysterical, sensational aud _half-informed 
manner characteristic of it, and readers might have supposed 
that the harbour would be deserted and grass grow in the 
streets if these particular piers were not lengthened. The 
mayor of the city of New York, and such competent 
authorities as the governor of the State of New York 
and the Vice-president of the United States were appealed 
to by tearful commercial organisations to’ ‘‘save’’ the 
city. Under such pressure the Secretary of War calmed the 
teapot tempest by authorising the pier extension, but with 
the proviso that the extension should be nothing more than 
a pile structure, with open deck and no shed; also that it 
should be ‘‘temporary,’’ and subject to removal on order. 
However, when once built, any attempt at removal would be 
fought by every possible means of legal agility, backed by the 
old cry of ‘“‘ruining the city’s trade.’ Probably the real 
interests of the city and the port would have been served 
better by a strict refusal to permit the city authorities to 
compensate in this way for their disregard of very obvious 
necessities to meet the special requirements for a very limited 
number of exceptional steamships. It is of interest to note, 
however, that in view of the congestion of shipping traftic it 
is proposed to have a comprehensive investigation of the 
facilities and improvements of the port made by a commis- 
sion representing the War Department and the two states of 
New York and New Jersey, which front upon the river and 
bay. 








Moror ENGINES ON FisHine Boats.—As a result of his inspec: 
tior. of Scottish motor fishing boats engaged at the English herring 
fishing, following upon visits to the recent North Sea Fisheries 
Exhibition of motor engines at Yarmouth, Captain J. R, McEwan, 
marine superintendent to the Fishery Board for Scotland, has 
reported to the Board that at present he considers that steam will 
hold its ition with reg: to trawlers where the power 1s 
required ge alin fishing purposes as well as for propulsion, 
and that the internal combustion engine as at present developed 
will chiefly be fitted as an auxiliary. This would be the case, at 
least, until the crude oil or suction gas engines was more fully 
developed and adapted for working auxiliaries, such as net and 
line hauling capstans and trawling winches, and, above all, until 
more flexibility was obtained. The great economy shown in cot 
of fuel for crude oil engines compared with paraffin was bound to 
lead to important developments and improvements in the former 
at an early date. Before satisfactory results were likely to he 
obtained in this way, however, he thought that crude oil would 
require to be standardised in some fashion. At present one lot of 
crude oil might prove quite satisfactory, and the next lot 
purchased prove useless. He was of opinion that the difficulty of 
securing flexibility was one which would keep the trawling industry 
from adopting the internal combustion engine for some time at 
least. A deep-sea trawler required great variation in speed for 
trawling, and a trawling winch required high power and great 
flexibility. No satisfactory method of getting such power and 
flexibility transferred from a main motor engine to a trawling 





winch had as yet been devised, 











rale 








Maxcu 31, 1911 


THE ENGINEER 





337 








—— 
LETTERS TO THE EDITOR. 


(We do not hold ourselves 7 ibl ‘af the opini 


of our 








LIVE STEAM FEED WATER HEATING, 

sik, -It is a great pity that so many steam users have been led 
astray with the paper given by Mr. Hamilton, in which he sought 
to use the experiments by Anderson and Bramwell ina way which 
surely would have caused those eminent scientists some surprise. 
Their experiments were conducted to ascertain the rate of trans- 
mission of beat through plates when water is being heated, and 
also when at ebullition temperature. There is, however, one thing 
which those experiments did not demonstrate, and that was, the 
rate of transmission when heating and ebullition is taking place 
simultaneously, and that makes all the difference between reciting 
them in support of the claims for live steam heating as an econom- 
ical agent in steam raising. It would have been a good thing if 
Mr. Hamilton had considered this relation in his paper, but there 
is no mention of it in any way ; but there is much mention of the 
high rate of transmission of water at a state of ebullition ; in fact, 
too much. If it is true what Mr. Hamilton claims, that the whole 
of the heating surface of a boiler, when live steam heating is used, 
is in the act of evaporation, then the efficiency should be not 75 
per cent., which is the usual efficiency of any decently designed 
boiler, but nearer 90 per cent. 

The supporters of the system overlook the fact that the boiler 
has two functions to perform, namely, that of heating and evapora- 
tion, and it does not matter whether the water'is heated in the 
water space of the boiler, or externally or internally by means of 
its own live steam, it can only evaporate a given amount from the 
initial temperature on a given amount of heat units, and the rate 
of transmission is not that of full ebullition, but an average 
between the mean rate of heating and the rate of ebullition. 
There is no reason why it should do more, for what is gained on 
the roundabouts is lost on the swings, or in other words, what is 
gained by a slightly higher transmission is lost in maintaining at 
high temperature a large body of useless water lying below the fire 
tubes. The water over the upper part of the flues is the important 
element for evaporation and not that underneath, for this is not 
materially affected for steam raising, as it remains in a state of 
quiescence as though live steam was not used, for there is no 
element brought in to cause circulation. 

The only apparent effect by live steam heating is to heat this 
bottom water and maintain it at a high temperature, an effect 
which carnot be produced by the gases solely of the boiler. The 
small heating effect of the gases—at a temperature between 600 
and 1000 deg. Fah.—in the side and under flues is seen in the low 
temperature of the bottom water; and for all that, Mr. Hamilton 
wants us to believe that the whole heating surface is in active 
ebullition. [ am, of course, referring solely to Lancashire and 
other shell type boilers, and not to water tube boilers, for it has 
been proved over and over again that the system has not the 
slightest effect on this latter class of boiler. 

Then, again, Mr. Hamilton makes a claim for increased activity 
and a greater scrubbing action by a larger body of water in cir- 
culation. 

Again, | would point out there is absolutely nothing in this 
suggestion, for the activity in water-tube boilers is far greater than 
in shell type ones, and they show an equal efficiency with the best 
shell type, even when live steam is applied to the latter to bring 
about the very best results. 

Heating surface of boilers: Then again Mr. Hamilton is certainly 
wrong in the statement he makes regarding the proportion of 
heating surface devoted to active evaporation. He says, ‘‘ Take a 
boiler with feed water at such a temperature that a yuarter of the 
heating surface of the boiler is required to raise the temperature 
of the feed to that of evaporation, the remaining three-quarters 
being used for evaporation.” Where is the boiler where three- 
quarters of the heating surface is used for evaporation! The 
temperature of the flues of a Lancashire boiler is given by Hutton 
in his ‘‘ Practical Engineers’ Handbook,” and on page 961 find 
that the 

Temperature at the bridge is givenas .. .. 1730 deg. Fah. 
+s 8ft. beyond the bridge we oo 3005 

14ft. ,, a es. | eee 

17ft. ” ” vs, ‘ou 40 es 
Without going any further along the flues than that, may I ask 
how much evaporation is taking place at this point! For Mr. 
Hamilton to argue that three-quarters of the heating surface of a 
Lancashire boiler is devoted to evaporation and one-quarter to 
heating, is absurd on the face of it. If Mr. Hamilton will turn 
the figures the other way round, he will then be somewhere near 
the mark, but there is precious little evaporation going on beyond 
the point of Sft. beyond the bridge where the temperature is 
1005 deg. Fah. 

Consistency of statement: It would be a great advantage to the 
supporters of the system if some approach to consistency of state- 
ment could be attained, for what could be more opposite than the 
following samples :—Mr. Hamilton, in his paper before the Belfast 
Mechanical and Engineering Association, states that ‘‘if the feed 
is heated with live steam this part of the heating surface is no 
longer required to heat the feed, but is covered with water in a 
state of ebullition, the efficiency is greatly increased, more heat is 
passed from the flue gases into the steam, and less heat is lost up 
the chimney. A live steam heater alters the working of the boiler, 
the heating surface is made more efficient and less heat: is lost.” 
Mr. Wilkinson, of Harrogate, also a maker of live steam apparatus, 
who has a considerable experience, probably equal to that of Mr. 
Hamilton, states that, while the heating ‘surface is made more 
efficient, the temperature of the waste gases is tly increased, 
the cause of this rise in temperature being the high ebullition tem- 
perature of the bottom water of the boiler. 

Mr. Hamilton’s claims are consistent with his experience, I pre- 
Sume so at any rate, and are in accordance with the experiments 
by Anderson and Bramwell. Mr. Wilkinson’s are not in harmony 
with these authorities in regard to transmission of heat. When 
the water is hottest in the boiler, according to all authorities, then 
there should be a greater absorption of heat. Mr. Wilkinson, 
however, says when the whole is brought up to steam temperature, 
then the temperature of the waste gases rises. That a0 so, 
there is only one source from which those gases can obtain their 
higher temperature, and that is from the water in the lower part 
of the boiler, So, according to Mr. Wilkinson, the Lancashire 
boiler with live-steam heating in full operation is a regenerative 
boiler. The heat units are transmitted to the water, and having 
no use for them there, it at once starts re-transmitting them to 
the source from whence they came, namely, back again to the 
sases—a kind of perpetual-motion operation. So it is quite 
correct what I state in the earlier part of this letter, namely, that 

eat is transmitted to the water for which the boiler has no use, 
and what is gained on the roundabout is lost on the swings. 
According to Mr. Wilkinson, the economy is greatest when an 
—— is in use ; but Professor Gibson gives it as his opinion 

at the efficiency is greatest ‘‘ when no economiser is fitted to 
take advantage of the heat rejected in the flues.” But the cream 
of reasons easily lies with Professor Gibson’s declaration for higher 
Selenay when the “heating surface is somewhat incrustated.” 
td often come across curious opinions why the system should be 
Pe efficient, but nothing to equal that. So in future boiler 
nsurance companies will have to recommend their policy holders 
a oe to calliper their boilers and leave a little scale inside, and 
ere should be none, then use a water with a higher degree of 
Bway In it, and instal a live steam heater. 
Joh _ Mr. Hamilton gave his paper, referred to above, Professor 
i bie erry, seemed from a letter he wrote to be interested in this 
suJect ; 1 wonder if he is now sutfticiently interested to investigate 


my experience has, as stated, been of a negative quantity like 
many others, but I have always endeavoured to give a just attention 
to the supporters and examine their reasons and claims until I have 
become a first-class — on the matter, and somewhat of a scoffer, 
but I would be inclined to give some attention to the views of such 
an able scientist as Professor Perry, and I would suggest that he 
might —— the working of the system in the directions I 
have indicated, namely, in the generating stations where it has 
been long in use, and where they ios the log sheets to which refer- 
ence can be made. Personally, I have no doubt as to the result 
of such an investigation. Joun 1, HALL. 
Kingston-on-Thames, March 23rd. 


Sik,—Can we not do away with the alarming contradictions 
uttered by your various correspondents on this vexed question / 

Do we or do we not obtain any direct economy by the use of 
steam temperature feed ! Some do not, some do, it appears ; but 
those that do put forward absolutely contradictory and frankly 
impossible explanations as to why they do. Mr. Wilkinson, writing 
in his last letter, states that there is good evidence to show that 
boiler plates upon which ebullition is taking place are lower in 
temperature than those upon which it is not. r. Hamilton gives 
this as the explanation of greater heat transmission with steam 
temperature feed ; not so Mr. Wilkinson, or rather perhaps 
I should say it is difficult to gather whether he believes in 
this; at any rate, he offers quite another explanation—some 
of the plates are not colder—they are hotter, he says, 
thereby causing better combustion or a continuationof combustion 
in the bottom and side fiues of, say, Lancashire boilers. Does Mr. 
Wilkinson seriously mean to suggest, and does he honestly believe, 
that combustion goes on in the bottom and side flues of a boiler / 
The temperature of the gases at the hotter end of the bottom flue 
of a Lancashire boiler, with a superheater in the downtake, when 
burning 24 1b. of coal per square foot of grate per hour, and with 
6ft. furnaces, is in the neighbourhood of 1150 deg. Fah.; occasion- 
ally, with exceptionally good coal, it will be slightly higher— 
usually it will lower. How can combustion take place at or 
below this temperature! It does not take place, and no difference 
in temperature of boiler plates will ever make it do so. 

Mr. Wilkinson mentions my remarks re moisture in steam with 
an internal waterfall type heater, and refers me to a previous 
letter of his in which he states that with this apparatus fitted to 
boilers with superheaters no increased humidity was discovered, 
but rather increased superheat. In reply, I would point out that 
I read this letter, and do not doubt that on the particular tests he 
mentions it was so, but the increased superheat must have been 
due to some other cause than drier steam due to the heater, 
because drier steam is not produced by spraying water in the 
steam space, and never will be, and although I will agree that 
with a well-designed arrangement, ¢.g., the feed heater kept well 
away from the steam stand-pipe or anti-priming pipe (if of the 
internal type), or if an external heater is used, there is no absolute 
necessity for the moisture in steam to be materially affected, | 
still maintain that the increase of evaporation with the heater in 
use in Dr. Gibson’s trials was most probably caused by extra 
moisture in the steam produced, no doubt, in an extremely finely 
divided state. 

I have made absolutely accurate tests, as I have stated in my 
previous letter, with and without internal heater in use, on which 
tests also the steam contained very little, if any, more moisture 
with the heater in use than without, the temperature of superheat 
on two particular tests made within twenty-four hours of one 
another Goins 427 deg. Fah. with and 439 deg. Fah. without, but 
there was no economy, the thermal efficiencies being 61-5 and 61-2 
respectively. 

I would refer Mr. Fell to these figures as illustrating an instance 
of the use of an internal heater without material increase of mois- 
ture or priming ; but he must bear in mind that forewarned is fore- 
armed, and in designing the position of the heater in the boiler 
one of the greatest aims was to prevent this ; the conditions also 
being suitable, ¢.e., the steam space being considerable, and not as 
in Dr. Gibson’s little loco. type boiler, where it is comparatively 
microscopic. It is in cases such as his that I maintain that the 
waterfall type of heater is a priming device. I place very little 
reliance on any comparative boiler tests made without a super- 
heater ; but the tests made by Professor Goodman (I.M.E. ‘‘ Pro- 
ceedings,” 1908) were made under conditions very different from 
those of Professor Gibson, the heater being of the external type, 
and therefore the chances of variations in the moisture of the 
steam produced were brought down to those of everyday practice, 
and on this score solely these tests should carry more weight than 
those of Professor Gibson. 

I would also point out to Mr. Wilkinson that | do not find fault 
with his statement that he has obtained higher temperature of 
water leaving the economiser on occasions when using steam tem- 
perature feed, but I certainly do find fault with his explanation of 
better combustion due to hotter plates. The cause may very 
probably have been that of better combustion, and by careful 
analysis of flue gases could have been located ; but it was not due 
to hotter plates. But I have referred to this before. 

I am glad Mr. Fell does not see anything very alarming in my 
statement that the whole of the water in a boiler is very 
nearly at steam temperature—I have never really looked at 
it from an alarming point of view—but shall feel much safer 
in future now that Mr. Fell has reassured me. My statement 
was merely meant gently to suggest to some correspondents that 
the fearfully cold localities which they seem to imagine exist in the 
mass of water in a boiler do not really exist. 1 cannot follow his 
further remarks in the same paragraph of his letter, as he seems 
to have wandered rather, but | would suggest that there may be a 
very few who do, but there are many more who do not forget that 
when feed water is raised to steam temperature the job is only one- 
quarter finished. 
In the last paragraph of his letter Mr. Fell professes to disagree 
with me, but I am glad to see that really he very much agrees. 
Mr. Druitt Halpin quotes a test made by Dr. Unwin and Mr. 
Legros sixteen years ago on a Cornish boiler, when the enormous 
economy of 19.2 per cent. was obtained by live steam heating. 
Cannot Mr. Halpin prevail upon Dr. Unwin to publish complete 
results of these tests ’ 77.4 per cent. efficiency borders on the im- 
possible, especially for a Cornish boiler. 

In conclusion, it suggests itself to me that if correspondents 
would give more facts and figures and would reason statements out 
more, we should yet very much farther ahead. 
H. S. Frevp. 
Gravesend, March 28th. 


KOBE HARBOUR IMPROVEMENTS. 


Srr,—Your article on the ‘‘Kobe Harbour Improvements” 
appearing in this week’s issue of THE ENGINEER illustrates forcibly 
how readily Japan assimilates European methods of engineering 
construction. It is a matter for regret, however, that no acknow- 
ledgment has been made to the engineers who first used the 
method of caisson construction described in your valued journal. 
The floating caissons used in Kobe find their prototype in a 
small repair which was successfully carried out to the east quay of 
the railway harbour at Rotterdam in 1905-6. The old wall had 
been pushed forward to a distance of 1 yards in such a manner 
that the piles supporting the former must have been either broken 
or bent. The repair was effected by driving in a fresh number of 
piles and by placing a reinforced concrete caisson, resting partly 
on the new piles and partly on the oldstructure. This caisson was 
built up in a floating dock and subsequently floated over the piles 
at high water and placed in position. 

The ease of manipulation and the rapidity with which these 


and pile foundation was but an obvious step. These large caissons 
are almost identical with those constructed at Kobe, even with 
regard to the sizes and design of the reinforcements. ‘T'wo of 
these were erected and completed in a floating dock ; the next 
step was to build the caissons up to a height sufficiently great to 
enable them to float and to complete them in the water. The 
advantages are that a second caisson can be commenced whilst. the 
first is being completed, and, further, by suitable ballasting, the 
top of the floating caisson can be kept at a uniform level through- 
out its completion, thus saving extra labour in hoisting materials 
and extra cost of scaffolding or stages. From this it was but a 
natural step to dispense with the floating dock altogether and to 
build the caissons up in a shallow dry dock and to float them out 
when sufficiently advanced. These caissons are 40 yards long by 
10 yards wide at the base, and are built up toa height of 18Sft , 
corresponding to a draught of 12ft.; their final height is about 
33ft. The level of the dry dock is 114ft. below low water level. 

In detail of construction, such as the division into 20 compart- 
ments, provision of nose-like projections at the base, thickness of 
concrete, &c. &c., the Kobe quay walls are the exact replica of 
those employed in Rotterdam. The method of filling was also exactly 
the same as that employed in Rotterdam. In towing the quay wall 
into position three tenders were used, two for pulling and one for 
reversing, which latter, to my mind, is essential for absorbing the 
momentum of these monoliths. 

The cost of these quay walls complete was £80 per lineal yard, and 
the rate of construction was 5 yards a day, or for putting down the 


79 monoliths for Kobe Harbour pee = 2.1 years, would be 
x 

needed, which is very much shorter than the seven years required 
when using the floating ‘‘depositing” dock. This latter structure 
is no doubt of very ingenious design, but it must be considered a 
superfluous luxury, impeding rather than aiding rapidity of erev- 
tion, when comparing it with the above method of construction. 
It is rather disappointing, seeing how accurately the design of the 
quay walls has been copied in detail, that the old method of 
utilising a floating dock has been adhered to. 

It will no doubt be gratifying to the Rotterdam engineers, 
Messrs. G. J. de Jongh and H. A. van Ysselstein, to see their 
method of construction applied in other parts of the world, but | 
feel sure it would have been doubly appreciated had an acknow- 
ledgment been made at the time of writing the very interesting 
article describing the improvements to the Kobe Harbour. 

H. C. A. Tuiemz, A.C.G.1., B.Sc, 

Manchester, March 27th. 





SUPERHEATING. 


Sir,—Mr. King’s letters and the articles in your issues of the 
10th and 17th inst. must have been read with great interest by 
those interested in locomotive superheating. 

There are two facts, however, which would appear to have been 
overlooked. It would seem that the impression is that compound 
locomotives have not had superheated steam applied to them in 
any great numbers | would point out that out of 7625 engines in 
service fitted with the Schmidt superheater, no less than 1102 are 
com d engines, the principal railways using these engines being 
the Saxon and South German railways, the Paris-Orleans, Eastern 
and Northern of France, and the Austrian State Railways, and 
that the figures of economy realised by these engines over com- 
pound engines of a similar class not using superheated steam have 
shown a coal economy up to 18 per cent. 

Whatever the indicator diagrams show when superheated steam 
is used, I think it is generally admitted that, whether the engine 
is compound or simple, when using highly superheated steam, 
bigger loads are able to be dealt with, and this is confirmed by 
Mr. Hughes on his ‘‘ time-load” basis,-and. by Mr. Elliott, of the 
South African Railways, in his recent paper before the South 
Afr can Institute. 

Harry A, STENNING, M.1.M.E, 

Westminster, S.W., March 27th. 





WEIGHTS AND MEASURES. 


Sir,—In reply to ‘‘J. H. T.,” my object is to show the unsatis- 
factory quality of the metre units, and compare them with the 
inch grain units, and leave no possibility of misconception. 

If we take the millimetre denomination— 

Millimetre. Square millimetre. Cubic millimetre. Milligramme, 
to raise them to the centimetre dimensions they must 

X by 10 = by 100 = by 1000 = by 1000 = 
Centimetre. Square centimetre. Cubic centimetre. Gramme. 

The like ratics and treatment carry the centimetre set to the 
decimetre denomination, and, again, the same treatment carry the 
decimetre set to :— 

The units. Metre. Square metre. Cubic metre. Metre ton. 
The units are taken from each denomination, and the simple 
square cubic and weight ratios are a necessary procedure in chang- 
ing each denomination. The units in use are the metre, the metre 
ton, the litre, the kilogramme, the gramme, cubic centimetre, the 
millimetre and milligramme. 
Now, to move a decimal point among these many ratios and 
fractional values is a fine decimal fraction puzzle, and add to this 
the many Greek and Latin terms so similar in sound, the whole is 
most unsatisfactory. But fractioning to the millimetre is not 
sufficient to meet ordinary pract:cal needs, The British mil, 
which by its wide satisfactory use justifies its dimensions, is forty 
times less than the millimetre ; the square mil, also in great use, 
is one thousand times less than the square millimetre. 
I have shown that the inch, square inch, cubic inch and weight, 
and their thousandth parts, all of which units are in use, can be 
used, as, having the quality of unity independently or in conjunc- 
tion with only one ratio of +;\55 for all the units, they give a great 
arithmetical and mental simplicity and saving over the metre 
units, 
A further advantage is the great range of the inch grain 
units without change of denomination. If we take the centi- 
metre and millimetre in comparison to the inch and mil, they are 
one hundred times greater in range ; the square millimetre and 
square centimetre, the square inch and mil, are ten thousand times 
greater. In the cubic centimetre and cubic millimetre, there is 
little use for cubic millimetres, and comparison is difficult, but is 
very great on the side of the inch. The inch weight and “‘()” 
have also an indefinite but very great advantage over the gramme 
and millimetre. These features warrant most careful investiga- 
tion, not only in the interest of the English-speaking people ; the 
world must gain by any great improvement. 
“J. H. T.” refers to the C.G.S and electrical units We are 
greatly indebted io Faraday, Latimer Clark, and others that 
the dimensions of the practical electrical units were so wisely 
chosen. They have met their greatly extended use, and little 
fault is found. 
The C.G.S. Convocation practically adopted them, and extended 
the new units by the experience. 
There is one feature it will be well to review. The ohm will 
illustrate this point; it is specified to be equivalent to 10" 
C.G.S. dynes. Now, why was this fundamental unit the dyne 
chosen so small as to exclude fractioning, although it involves the 
introduction of special multiplying indices to express ordinary 
units / 
There is no mysterious connection or dependence on the prac- 
tical electrical units upon the C.G.S., nor need they be altered. 
If they were superseded their dimensions could be expressed in 
other units ; but, if it was wise to avoid fractions in the founding 
of these C.G.S. units, where is the defence of the multifraction 
chaos of the metre derived units ! 
There is no case for enforcing the metre units. 

THOMAS PARKER, 





caissons could be constructed was fully appreciated, and the con- 





it! Lhave in the past endeavoured to get to the bottom of it, but 





struction of large caissons to replace the older type of fascinage 


Salop, March 28th, 
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EXPLOSION AT THE KILLINGWORTH COLLIERY, 








NEAR NEWCASTLE, N.S.W. 
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Fig. 1 


AN EXTRAORDINARY COLLIERY EXPLOSION. 





ON December 7th last an extraordinary disaster overtook 
the Killingworth Colliery, near Newcastle, New South Wales. 
Although the cause has not yet been fully reported, there can 
be no doubt that coal dust played a most prominent part in 
it. In view, therefore, of the attention which the phenomena 
accompanying coal dust explosions are everywhere attracting 
at the present moment, it seems to us of importance that 
particulars of this disaster, so faras they are available, should 
be placed on record in these columns. 

The Killingworth Pit is owned by the Caledonian Coal 
Company, and is situated about sixteen miles from Newcastle. 
It was sunk about twenty years ago, and an excellent quality 
of coal is worked at a depth of 620ft. For about eight weeks 
prior to the disaster the workings had been standing idle 
owing to slackness of trade. At about five o’clock in the 


morning of the day in question the neighbourhood was | 


aroused by a terrific roar and rumbling, accompanied by a 
violent shaking of the earth. An engine attendant at the 
pit head, without the least warning, experienced the ground 
heaving upwards and immediately afterwards witnessed a 











Fig. 3 


volume of smoke and coal dust belching out of the two shafts. 
It is said that the roar of the explosion resembled that 
produced by high-pressure steam escaping full bore from a 
12in. pipe. 

Subsequent inspection of the pit head revealed a remark- 
able state of affairs. The ground near the up-cast shaft was 
found covered with a black sludge of uncharred coal dust, 
while the fan drift brickwork had been completely destroyed, 
and the fan chimney brought to the ground. At the winding 
shaft both cages, which before the disaster had been hanging 
some way down, were found together with the guide ropes, 
and a quantity of other ironwork jambed up ina tangled 
mass in the pit head frame. It was afterwards found that 
both cages, although of very strong construction and weigh- 
ing several tons, had been completely flattened. Some of 
the heavy cast iron weights formerly hanging on the ends of | 
the guide ropes were also discovered among the wreckage. 
In addition, twelve skips, which had been standing in the 
mine some distance from the foot of the shaft, had been 
driven along the roadway and upwards until, striking the 
frame 700ft. above their former position, they were shattered 
into pieces, the hard wood of which they were largely com- 
posed being scattered in all directions, and their ironwork | 
embedded among the rest of the twisted mass of steel débris. | 
Altogether the wreckage was estimated to weigh between 30 | 
and 40 tons. In the up-cast shaft a cage was also hanging | 














at the time of the explosion. This was driven out and landed 
some distance away. 

The three engravings reproduced herewith give some idea 
of the damage done and the curious nature of the disaster. 
Fig. 1 isa general view of the pittop. The mass of wreckage 
is seen filling the top of the frame. The steel legs of the 
frame are 60ft. in height and the wreckage was jambed up into 
the upper 20ft. As two further remarkable features of this 
explosion, we may add that the débris was crushed as flat as 
a table on the bottom, and that the steel legs of the frame 
stood the shock with very slight damage. The latter fact 
speaks well for the construction of the frame. We understand 
that it was of British manufacture. In Fig. 1 also the 
damaged fan drift and the remains of the fallen fan chimney 
are to be seen on the extreme right. Fig. 2 is a front view 
of the frame, and Fig. 3 a side view. In the original photo- 
graphs from which these engravings have been made a skip 
wheel can be detected here and there huddled up in the 
general mass. The process of reproduction, however, prevents 
these from being made clear. 

As to the cause of the disaster information is not yet 
complete. With regard to the black sludge of coal dust 
found near the upcast, it is certain that this came from the 





Fig. 2 


The work of clearing the wreckage out of the frame was 
attended with great difficulty, as the heavy ironwork was 
twisted and intertwined in an extraordinary manner with the 
ropes. The method adopted was to attach a rope to a piece 
of the wreckage, to lead this rope through a snatch block and 
to attach its end to a locomotive. When all was ready the 
locomotive commenced to haul, with the frequent result that 
the rope broke, or the block gave way. In the end, however, 
all was got down by this method, 








CRAMPTON INTERMEDIATE DRIVING SHAFT 
LOCOMOTIVES. 


IN the article ‘‘ Crampton Locomotives ’’ of Ist July, 1910, 
in which the writer endeavoured to supply a few of the many 
missing links in locomotive history, reference was made to 
engines of the intermediate wheelless driving shaft variety 
possessed by the Western Railway of France. At that time 
no particulars were available, but through the kindness of 
Monsieur Nadal, Chief Traction Engineer of the French State 











sump at the foot of the shaft. It is believed that the velocity 
of the gases up the shaft was sufficiently great to act like 
steam in an ejector, and that the sump, which was full of 
water at the time, was emptied of its contents in this manner. 
As we have already said, the pit was closed down at the time 
of the disaster, and, with the exception of one horse, nothing 
living was in the mine when the explosion occurred. It was, 
however, fortunate that the disaster did not take place a 
little later or a littleearlier. At seven o’clock on the previous 
morning the officials responsible for the inspection and up- 
keep of the workings had descended the mine for their usual 
day’s work. They returned to the pit head at half-past three 
in the afternoon, and were to have gone down at seven the 
next morning. About three years ago a case of spontaneous 
combustion occurred in the mine, and the part of the 
workings affected had been sealed off with brick stoppings. 
These stoppings were examined regularly, and on the day 
before the disaster they were certified as being all in 
order. It is reasonably supposed that a fall occurred in 
this sealed off area, and that gas was thereby liberated. 
What exactly caused this gas to ignite remains unknown, 
but it is believed that once ignited it blew out the stoppings, 
and that the explosion was propagated throughout the work- 
ings by the agency of-coal dust. . Immediately after the 
disaster the pit was sealed down, and the complete investiga- 
tion of the cause will not be possible until it is re-opened in a 
few months’ time. 








CRAMPTON INTERMEDIATE DRIVING SHAFT LOCOMOTIVE 








| Railways, in which the Western lines were merged two years 


ago, it is now possible to extend Crampton history a step by 
illustrating one of three engines built in 1867 by Messrs. 
Voruz, of Nantes, for the then independent Vitré-Fougéres 
Railway. They are interesting, inasmuch as no other inter- 
mediate shaft locomotives are known to have been built with 
outside cylinders. They have proved useful engines, and are 
still employed for shunting work. As one of them underwent 
thorough repair at Sotteville Works last July, the type 1s 
likely to escape extinction for several years yet. The princi- 
pal dimensions are :— 

Cylinders 

J ee 5 ns 

Distance between leading and trailing axles .. 

Average diameter of boiler barrel.. 1 « 

Heating eurface .. .. .. .. «. 

a ee eee 

Weight in working order.. 


12in. by 22.4in. 

4. 29ft. diameter 
9. 9ft. 

3. 9ft. 

582 square feet 

8.93 square feet 
24.61 tons 








THE IRON AND STEEL INsTITUTE.—The Bessemer Gold Medal 
of the Iron and Steel Institute will, this year, be awarded to 
Professor Henri Le Chatelier, the eminent French metallurgist, in 
recognition,of his great services in the advancement of metallur- 
gical science. The presentation will be made by the Duke of 
Devonshire, President of the Institute, at the annual general 
meeting,,\to be held in London in May, 1911. The Andrew 
Carnegie Gold Medal for 1910 will also be awarded at the same 
meeting, the recipient being Monsieur Felix Robin, Paris, 
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INSTITUTION OF MECHANICAL ENGINEERS. 


ADDRESS BY THE PRESIDENT, Mr. EDWARD B, 
ELLINGTON. 


(Concluded from page 312.) 
y of mechanical engineers.— During recent years there has 
eat deal of controversy as to the proper training of 
d it may not be amiss if I tell you my own view of 
d something of my own personal experience. I 
l in the ‘‘Sixties,” and entered the works of John 
early presidents of our Institu- 





Training 
been 4 gr 
engineers ; an 
the matter an 

a pupl 
ge we {now one of the ve' ent: j 
tion. I should like to say here how pleasant it is to think that 

y former chief occupied that position. Parenthetically, I ma, 
po hae you also as a curious coincidence that only last mont 
Mr Aspinall on vacating this chair expressed the gratification he 
felt in the fact that his former master was also a past-president. 
To resume, when 1 went to Penn's, I had just left school and it 
was considered the correct thing to go straight into the workshop 
_in fact, there was really no choice at that time—specialised 
education in engineering except in the Navy was almost entirely 
absent ; and while theoretical studies might be pursued at the 
Universities, practically all those who went in for mechanical 
engineering passed straight into the shops. There were a 
considerable number of pupils at Greenwich who altogether must 
have cost their parents a_ large sum. With regard to a 
great many, the whole affair was a pure waste of time and 
money. Every opportunity was given in the works to learn the 
business, and John Penn himself was always ready to assist when 
approached, but whatever one learnt had to be picked up. The 
more serious minded formed a little society, and, while there was 
Jenty of the rough and tumble of early life, a great many even- 
ings were given up to what might be called self-regulated studies 
of a general theoretical engineering character with the assistance 
of drawing-boards and text-books. 

This sort of thing went on for two or three years, the latter part 
of the time, when engaged on erecting plant on board ship and 
attending trial trips, being, I think, the most productive period. 
After this I went into the drawing-office and soon found that the 
brains of the whole business were there. It was run under the 
superintendence of a very able man who was, perhaps, known to 
some of the older members, Mr. R. V. J. Knight, and it is an 
undcubted fact that I learnt more in six months in that office than 
in the whole of the rest of the time. Further, in a few months I 
had responsible work to do, and was very proud of myself when | 
had given to me the arrangement and ordering of the whole of the 
engine and boiler piping and fittings of H.M.S. Volage. 1 men- 
tion this because it is typical of a bygone time and practice. 

| have always felt that the first eighteen months of my time was 
more or less wasted, and that that period should have been passed 
at some college. I hold strongly the opinion that it is best for the 
majority of youths who are about to commence their engineering 
training to go to college on leaving school. It is a critical time of 
life and the comparative restraint of college life is then of great 
value, while the studies are pursued under conditions which are 
not far removed from those at school. 

There is a great deal of difference of sone on this question. 
Some consider that workshop training should come before college, 
and some think the concurrent or ‘‘ sandwich ” system is desirable. 
The latter does not commend itself to my judgment as satisfactory 
as regards the workshop part of it, though from the collegiate 
point of view I can well believe it may be. It must tend, I think, 
to prolong the period of training unduly, as the student on leaving 
college would, I should think in many cases, have to undergoa 
further period of probation in works engaged on the special branch 
of engineering to which he desired to attach himself. 

The whole danger in the modern system of training engineers 
seems to me to lie in the effect it has of deferring the time of 
responsible work to too late in life. Young engineers now-a-days 
start their life’s work two or three years later than they did fifty 
years ago, even if very much better equipped for that work. 

It must never be forgotten that it is ‘‘the man behind the gun 
that counts,” and if Pers men are tied too long to the ‘‘ apron 
strings” of tuition, individual energy, dash and courage may wane. 
Therefore I feel that the examination period should be got over as 
soon as possible, consistently with sound work, and the practical 
training which follows reset f be more specialised in the branch of 
engineering selected. I quite agree that where the college courses 
permit, part of the long vacations could be most usefully spent in 
works, but it is somewhat difficult to arrange for such temporary 
admissions, 

Iam —— opposed to early specialised training in the sense 
that boys should taught a smattering of engineering. There 
are boys who have a natural aptitude for certain studies. Broadly 
speaking, however, there are only two kinds of minds and tempera- 
ments—the mathematica) or scientific and utilitarian, and the 
classical or literary and artistic. I suppose everyone’s mind is 
more or less a flux of those two elements in different proportions. 
Individuality is due to the preponderance of one over the other. 
However that may be, it is the boys’ minds that want training at 
school, and what they learn of the subjects of study is of minor 


a 

was discussing this subject some years ago with a late head- 
master of Clifton College, and he told me that in his own experi- 
ence he had found that boys on the classical ‘side, when they went 
over to the modern side during the latter part of their schooling, 
in order to specialise in certain subjects, would beat the boys on 
the modern side in those subjects, though the latter had been 
working at them for years, An explanation offered was curious, 
and bears upon this question of early training, namely, that the 
boys on the classical side were better taught and had learnt better 
the art of learning. 

I believe at the present time there is no difference of opinion 
on one — namely, that engineers are not made at college or at 
the technical schools. The function of these immensely useful 
institutions is to furnish the students with the intellectual tools 
requred in the course of their work, but the students must 
subsequently learn how to use these tools in the workshop and in 
the office. 

There are large numbers of young men who cannot get the 
advantage of a collegiate training, and who enter works as ordinary 
apprentices, I am very far from desiring that such should feel 
that because of this they cannot look forward to joining the 
Institution, There are generally facilities to be obtained in 
technical schools for evening classes, and most employers are 
anxious to help on deserving lads, who, if they show promise, will 
have drawing-office experience arranged for them. There is no 
reason why they should not be able by sustained effort to fulfil 
the requirements, and, if they do, they are not unlikely, as picked 
men, to go far and render great service to the Institution. It can 

no one’s wish that rules should keep such men out, but, as 
I said earlier in this address, the Institution is intended for 
mechanical engineers. The test for admission should be high, 
both from the point of view of general and technical education 
and of practical work. It should always be kept in mind that 
the members of this Institution ought to have had not only a good 
theoretical and practical knowledge of mechanical engineering, 
but should be prepared for the control of engineering industries 
and the workmen employed in them. Therefore, they should 
have gone through the training and have had the preliminary 
experience which might be expected to fit them for such control, 

Graduates.—If there are difficulties in regard to the qualification 
of candidates for the honour of admission as members or associate 
members, Iam not sure that there are not serious difficulties with 
regard to the Graduate class, It is a source of gratification to 
know that this is a flourishing branch of the Institution, but it is 
capable .of great extension both in point* of numbers and in 
usefulness, From the particulars which one finds in the applica- 








tions for admission which comes before the Council, it would appear 
that there are many hazy ideas afloat as to what is the kind of 
training which graduates are expected to be obtaining. 

The whole object of the graduates’ class is to make a way 
through which young men may enter without further difficulty the 
inner courts of the Institution, and the stricter the rules are which 
governs admission to the class of Associate Membership, the more 
important it becomes to lay down as clearly and in as detailed a 
manner as possible the minimum qualifications as to education and 
training which has to be acquired during the graduate’s life from 
eighteen to twenty-five years of age. 

In the case of our Institution especially, I am of opinion that a 
well considered and specialised examination in mechanical engi- 
neering for graduates between the age of twenty-one and twenty- 
five would be of great service to many and be of great advantage 
to the Institution. The passing of such an examination, or its 
equivalent outside the Institution, together with a sufficient works’ 
and office training, would then give an immediate entry into the 
associate member class, provided the candidate was engaged in 
engineering work. 

Older candidates seeking admission, who might not possess the 
minimum credentials, would have to wait until their experience 
and position warranted a waiver. I am quite aware that an 
examination test taken alone is a very poor guide to real know- 
ledge or pense but this Institution is not at all likely to give 
too little weight to practical work. An examination of the kind 
indicated would at any rate entail a considerable amount of 
study of the theoretical side of engineering, including workshop 
practice. 

I do not come before you to-night with a cut-and-dried scheme. 
I have been throwing out hints or scattering seed in the hope that 
it may bear fruit in the future, and may be the means of creating a 
body of opinion amongst the members on which the Council may 
take action. 

Research and other matlers.—A very important part of the Insti- 
tution’s work in recent years has been that of ‘‘research.” Our 
‘*Proceedings” bear witness to the valuable work that has been 
accomplished. Research committees have conducted investiga- 
tions in riveted joints, alloys, friction, gas engines, marine engine 
trials, the value of the steam jacket, and the steam engine. At 
the present moment there is not quite the same activity, with the 
exception of the alloys research, but it is to be hoped that the 
next ten years will be equally productive. There are many un- 
solved problems relatitg to mechanical engineering on which 
research is needed. One very important subject is the fatigue of 
metals. Another is the question of vibration of machinery and 
the methods by which it can be avoided or its influence restrained 
There are questions relating to the problems of the navigation of 
the air. ere appears to be very little data available in regard 
to water-hammer, and another question in which I am particu- 
larly interested is the effect of compound stresses on cast iron 


ipes, 

. Tt was not, however, to suggest subjects of research that I have 
referred to this branch of the work of the Institution, but to call 
attention to the fact that there is a considerable amount of inde- 
pendent research going on under the auspices of different institu- 
tions without any attempt at co-ordination. The work would be 
more effectively and economically done if these different bodies 
would organise themselves something after the manner of the 
Engineering Standards Committee, which, with the support of the 
five leading engineering societies, has done such remarkable and 
excellent work, and which will undoubtedly remain a permanent 
organisation of the engineering profession. 

here is nothing so efficacious as research to make one realise 
what a number of different departments of knowledge and opinion 
are brought into play in order to solve these engineering problems, 
and what an amount of co-ordination between science and practice 
is needed to secure real success. Our Institution, through its 
organisation and membership, should exhibit a like catholicity. 

here is a class of associates of this Institution which has been 
specially designed with the object of securing the support and 
assistance of men who, while not mechanical engineers or even 
engineers at all, have interests common to engineering, and who 
are experts in special departments of knowledge from which engi- 
neers can take toll. For some reason this class of associates has 
not much increased in numbers of late. There has apparently 
been an idea abroad that an associate of this Institution was some- 
one who was an engineer of a sort, but not a good enough man to 
be a corporate member, whereas the real idea of the by-law relat- 
ing to associates‘is that no engineer can be an associate, and that 
the position is one that is intended to convey that the person who 
occupies it is recognised as something of a master in some other 
cognate branch of science, or of the practical arts. 

he question has been raised whether this idea of the status of 
associate is the most useful, and whether the interests of this 
Institution would not be better served by sacrificing to some extent 
the idea of eminence conveyed, and regard principally the occu- 
pation of the candidate. My own view is—that the better the 
status of membership, the more important it becomes to guard the 
entry to the Institution by the associate door. Here again it is 
the opinion of the members generally that must determine the 
policy to be pursued. 

Another matter of importance to members of this Institution, 
which has been under the consideration of the Council for some 
time = is the question of the publication of mechanical engineer- 
ing abstracts. There is a strong body of opinion amongst the 
members in favour of the proposal. To be of value this work must 
be thorougbly well executed and in a convenient form for refer- 
ence. As in the case of research, the need of co-ordination is felt, 
and it is to be hoped that means may be found to focus the whole 
of the engineering work of this character for distribution to the 
various institutions which are interested in the special branches of 
the subject. 

It has been felt by the Ccuncil that there is a good deal yet 
to be done to make the library of the Institution fully available te 
the members, and a card catalogue is now being made, w.th the 
advice and assistance of a librarian, Mr. Peddie, who has a 
unique reputation in this sort of work. In these busy days 
there are few who can give the time to independent research in a 
poe however well arranged and indexed, and it is not perhaps 
as widely known amongst the members that the library staff is ready 
to render assistance in searching the library on behalf of members 
seeking information on special subjects. This kind of work is 
excellently done, and is most useful, as I can testify from personal 
experience, 

Apart from all these questions which I have been discussing, 
the social element has a very important bearing on the work of 
such an Institution as ours. What really is at the bottom of all 
this extraordinary development in recent years of institutions and 
societies of men and women engaged in all kinds of occupations ? 
It is essentially our gregarious nature which is in evidence. This 
is shown not only in the general desire for association with one’s 
fellows, but in the particular desire for comradeship with those 
engaged in similar occupations, Sentiment, I take it, was the 

rime mover, and the economic value of the social element was a 
ater discovery of science. The touch of fundamental human 
nature which ‘‘ makes the whole world kin” is a splendid heritage 
from the t, and the social instincts correct the evils that arise 
from the fierce competition which exists in many departments of 
industrial activity, and help to soften the seemingly pitiless 
doctrine of the ‘‘ survival. of the fittest.” There is clearly no 
progress apart from that fact, but what these institutions teach us 
socially is to ‘‘ play the game.” I have alluded already to ‘‘rules 
of conduct,” and drawn attention to the great difficulty of formu- 
lating detailed rules of universal application, but while ‘rules of 
conduct” may vary, there is no donbe in any one’s mind that men 
who do not “play the game” are rightly punished by social 
ostracism. 

It is one of the functions of engineering institutions to promote 
the friendship and goodwill of rivals in the severe competition 





of their lives. There is nothing, I think, which we, in Great 
Britain and in the Empire at large, are prouder of than the 
sporting instinct of which we are the acknowledged exponents. 
that instinct should have free play in our business aswell as in our 
pastimes, and I am proud to believe that our Institution exem- 
plifies this doctrine in a very emphatic way. 

It is, however, about time that I should bring this rambling 
discourse to a close, and it is only a natural sequence that I should 
wind up by reminding you that the practical work of the Institution 
cannot be adequately carried on without large funds and a well- 
furnished home. The Institution has grown in a very remarkable 
degree since it first entered this building twelve yearsago. There 
were then about 2700 members, showing an increase of about 1000 
in the previous twelve years. The present number is 5700, so that 
the membership has more than doubled, and the annua! income 
has increased from £8300 to £15,600. My own service on the 
Council commenced shortly after the occupation of the new 
building, and I can speak from personal knowledge that the incon- 
venience and restriction, particularly of the office accommodation, 
was felt from the first. If so, you can quite understand that, 
with the present work of the Institution, the conditions have 
become really intolerable. 

An opportunity of acquiring a site at the corner of Princes-street 
and Old Queen-street occurred two or three years ago, and a 
building was about to be commenced which would have given 
useful additional offices, when it seemed desirable to defer the 
whole matter pending the settlement of the plans of the new 
building of the Institution of Civil Engineers. On several occasions 
during the past ten years it had been suggested that we should 
purchase the Storey’s Gate Tavern, and eventually, as you are 
aware, this property has been acquired, so that the Institution is in 
possession of the whole frontage to Princes-street from Storey’s- 
gate to Old Queen-street. The setting back of the new building of 
the Civil Engineers has removed the former insuperable difficulty of 
building toa sufficient height, but has introduced another and most 
difficult problem, namely, how to harmonise the elevation of the 
new building in Princes-street with that of the Civil Engineers, and 
in such a way that the new part will also architecturally accord 
with the old. 

It seemed to the Council pre-eminently a case for competitive 
designs, and I am very glad that it has been possible to exhibit on 
the walis to-night the four designs which have been submitted. It 
is probable that certain modifications will have to be made in the 
plans, and until the old building, No. 1, Great George-street, is 
removed, it may be that the whole building cannot be completed, 
but sufficient can be executed without delay to give the Institution 
the additional accommodation that is wanted. There will be an 
enlarged entrance hall and staircase. The secretarial offices will 
be on the ground fioor—a committee room and other offices on the 
mezzanine—and a council chamber, forming, in fact, a continuation 
of the library on the first floor. At the present time itis necessary 
to close the library to members when the Council is sitting. Part 
of the floors above will be available for letting. A good second 
staircase is provided which will serve these floors and be available 
for the use of the Institution, and give circulation on gala nights. 

There can be no question as to the great improvement that will 
be effected by these works in promoting the convenience and com- 
fort of the members. The Institution will on completion possess a 
home of which, by reason of the nobility of its design and the 
beauty of its detail, the members may be proud, and they will 
further be able to feel that they have only done their duty in 
placing the finishing touch to what may be expected to be one of 
the most notable corners in the Metropolis. * 

I refrain from telling you what it is going to cost, as at the 
moment any estimate is unreliable, but there is no reason for sup- 
posing that there will be any more financial difficulty in executing 
this work than there was twelve years ago in connection with the 
existing building. The annual charges will necessarily be larger, 
and with increasing demands on the funds of the Institution for 
such objects as I have mentioned in the course of my address, a 
larger income will be required. 

It must not be overlooked that while the Institution even in 
numbers is likely to benefit largely by an improvement in the 
status of membership, it is quite possible that a strict interpreta- 
tion of the by-laws may at first lead to some check in the rate of 
increase of membership, so-that if you want all these things and 
desire to see the Institution take its proper place as the acknow- 
ledged repr tative of hanical engineering in this country, 
you must, if required, be prepared to give it adequate support and 
make some sacrifices to endow it with the necessary funds. 

This is not the occasion on which to enlarge in any detail on 
financial matters. We have in the past been taught that money 
is the root of all evil. It is equally true to say it is the root of ali 
good, ard I doubt if it is possible to point to any expenditure of 
money on any object which is more essentially and absolutely 
good as in supporting such an Institution as ours. The only end 
to be served is that of promoting the honour and prosperity 
of the profession to which we belong, which is inextricably bound 
up with the prosperity and good not only of our own national 
industries, but also with the development of civilisation in the 
world at large. It may be said that such a statement is altogether 
too idealistic, and that if good work is to be done there must be a 
sufficient personal reward to the workers. I would answer that 
good work is rarely wanting in reward, but I would like to appeal 
to the experience of most engineers whether in fact their best 
work has not been done mainly for the pleasure of doing it, and 
that where the desire of immediate gain is prominent their work 
deteriorates. I think the history of the work of many successful 
painters illustrates this point. The painter’s early work, when he 
is trying to please himself. and obtain recognition, has a certain 
value which is lost when the money comes pouring in, and is only 
regained in later life when the money ceases to attract. 

This sort of experience is also shown on a larger scale in the 
history of our own country during the development of mechanical 
engineering in the last century. The work of our predecessors of 
100 and more years ago brought the world to our feet, the country 
became wealthy beyond the dreams of avarice ; the quality of the 
work produced deteriorated and other nations forged ahead. The 
present generation, when power seemed to be failing, is recovering 
the position, and its success is based on the soundness and 
superiority of its work. That is the only basis I believe on which 
the future prosperity of Great Britain can depend. Our ambition 
throughout should be to make the best of everything, and, if we 
succeed, the world will be again at our feet within the necessary 
limit of our means of production. That surely is a ‘‘consumma- 
tion devoutly to be wished,” and if we, as an Institution, act wisely 
we shall exercise an important and salutary influence on the future 
development of the industries of our country. 











Tue British Vice-Consul at Elba, reporting on the 
openings for manufacturers in the district, points out that the 
tools which enter into the work of quarrying are confined to drills, 
sledges, wire ropes, and a tool for loading called a zappa, which is 
a combination of hoe and shovel used for shovelling and loading. 
The metal industries offer considerable scope. The zappa, long- 
handled shovels, coke forks (a 14-tine fork 16in. by 14in. with D 
handle), wire ropes and cables for hoisting purposes, electric 
cables, fire-bricks, machine shop tools, wrenches, hand and sledge 
hammers, tapping bars and drills of all sizes, and machine oils are 
among the principal requirements ; there is also an opening for 
good lamps and lanterns which will stand rough usage about the 
works. A large sum is also spent every year on new engines 
and machinery, which so far have come principally from 
Germany. 





* See THE EncinezR, March 24th, page 30 . 
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LITERATURE. 


SHORT NOTICES. 

Machine Shop Primer. By Fred H. Colvin and Frank A. 
Stanley. London: McGraw-Hill Book Company, 6, 
Bouverie-street, E.C. Price 4s. 6d. net.—On the title-page 
of this book we are told that it is ‘‘an introduction to 
machine tools and shop appliances, with illustrations, 
names, and definitions.’’ In reality, the book consists of 
three parts. The first sixty-three pages are taken up with 
sketches—in most cases axometric projections—of various 
shop tools a: d appliances. Each item illustrated—and there 
are 508 illustrations —is given a figure number, and in the 
second part we find a list of the names of the parts shown. 
We are told in the preface that ‘‘ the proper spelling of the 
names and terms used are an essential part of this work, and 
this section will be found a practical spelling-book.’’ The 
third section is an alphabetical list of shop terms and names, 
with brief definitions as to their meaning. This part extends 
to forty-eight pages. Several of the terms are only to be met 
with in America, while the definitions, particularly those 
relating to electrical matters, have frequently been made 
brief at the expense of lucidity. We are convinced that, long 
before he could master the contents of this book, any 
averagely intelligent apprentice could pick up all the know- 
ledge it contains from his intercourse with fellow workmen. 

Drying Machinery and Practice. By Thomas G. Marlow. 
London : Crosby Lockwood aud Son. Price 12s. 6d. net.— 
This is an excellently produced volume on a subject of wide 
interest. It deals with the theory and practice of drying and 
desiccating, and contains descriptions and illustrations of 
installations, machinery and apparatus. The art of drying 
is manifold in its applications. As a preventive to physical 
and chemical changes, moisture has to be removed from 
many substances, such as hops, meat, tobacco, timber. 
Many materials have to be dried before being further treated 
in various ways in the arts. Copper and iron ore, bricks, 
pottery ware, cement, coal, &c., all have to be so treated. 
These are the larger branches of the subject, and the author 
has paid full attention to their discussion. But there are 
many out-of-the-way processes of drying. Five per cent. of 
the moisture in soap is removed from the surface to prevent 
the interior from drying up. Surface drying has also to be 
carried out in the case of pastilles and chocolates. Even 
sardines have to undergo quite a special drying process. 
These minor divisions of his subject have not been neglected 
by the author of this work. The book is very well illustrated, 
and should become a standard work on the subject of drying 
and desiccation. 

Steam Turbines: Their Design and Construction. By 
Rankin Kennedy. London: Whittaker and Co. Price 
4s. 6d. net.—This volume should serve as an excellent intro- 
duction to the more expensive and elaborate works on steam 
turbine design. Without going intothe numerous intricate pro- 
blems, mathematical and thermodynamical, associated with 
his subject, the author has written a work which will at 
least be sufficient to give students an insight into the prin- 
ciples governing turbine design. First principles are 
emphasised ; the historical element is absent, save where it 
is required to emphasise certain elementary features, and 
lengthy extracts and illustrations from the catalogues of 
turbine manufacturers have been wisely omitted. Mathe- 
matical expressions and numerical examples form the basis 
of the book. This could hardly have been avoided, and, 
indeed, is but in keeping with the author’s object in writing 
the work. But it is to be regretted that in several places the 
printers’ proofs were not read more carefully. Had this been 
done, we would not find power indices printed almost con- 
sistently as multipliers. Pages 34 and 35 are notable 
offenders in this respect. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 
FRIDAY, MARCH 3lsr. 

INSTITUTION OF CIVIL ENGINEERS.—Great George-street, West- 
minster, S.W. Students’ meeting. Lecture II. on ‘“‘ The Uses of 
Chemistry in Engineering,” by Mr. James Swinburne, F.R.S. 
8 p.m. 

RoyaL INsTITUTION.—Albemarle-street, Piccadilly, W. The 
Discourse on “‘ Travelling at High Speeds on the Surface of the 
Earth and above it” will be delivered by Professor H. S. Hele- 
Shaw, F.R.S. 9 p.m. 


SATURDAY, APRIL Ist. 
Roya. InstiTuTION.—Albemarle-street, Piccadilly, W. Lecture 
V. on ‘* Radiant Energy and Matter” will be delivered by Pro- 
fessor Sir J. J. Thomson, F.R.S. 3 p.m. 


MONDAY, APRIL 3rp. 

Roya. INsTITUTION.—Albemarle-street, Piccadilly, W. The 
general meeting. 5pm. 

SocreTY OF ENGINEERS.—At the Institution of Electrical 
Engineers, Victoria Embankment, W.C. A paper on ‘The 
Administrative Aspect of Water Conservancy” will be read by 
Mr. W. R. Baldwin-Wiseman. 7.30 p.m. 


TUESDAY, APRIL 41a. 

Royal INSTITUTION.—Albemarle-street, Piccadilly, W. Lecture 
II1. on ‘‘ Explorations of Ancient Desert Sites in Central Asia,” by 
Mr. M. Aurel Stein. 3 p.m. 

ROYAL SocrETY OF ARTS.—John-street, Adelphi, W.C. Colonial 
Section. ‘The Commonwealth of Australia,” by Captain R. 
Muirhead Collins, R.N. 4.30 p.m. 

INSTITUTION OF CIVIL ENGINEERS.—Great George-street, West- 
minster, S.W. Papers to be submitted for discussion, ‘‘The 
Improvement of Highways to meet Modern Conditions of Traffic,” 
by Mr. Jonah Walker Smith, and ‘‘ Recent Development in Road 
Traffic, Road Construction and Maintenance,” by Mr. Henry Percy 
Maybury. 8 p.m. 


WEDNESDAY, APRIL 5ru. 

Roya. Society OF ARTs —John-street, Adelphi, W.C. Paper, 
‘* Wheels, Ancient and Modern, and their Manufacture,” by Mr. 
Henry L. Heathcote. 8 p.m. 

INSTITUTION OF CIVIL ENGINEERS.—Students’ visit to the 
Works of the Associated Portland Cement Manufacturers (1900), 
Limited, at Swanscombe, Kent. 

LIVERPOOL ENGINEERING SocieTy.—Royal Institution, Colquitt- 
street, Liverpool. Paper, ‘‘The Economics of Ship Propulsion,” 
by Mr. Andrew Hamilton. 8 p.m. 

YORKSHIRE LocaL SECTION OF THE INSTITUTION OF ELECTRICAL 





ENGINFERS.—The University, Leeds. An address on ‘ Public 
Electric Supply in Country Districts” will be delivered by Mr. W. 
B. Woodhouse. 7 p.m. 

INSTITUTION OF NAVAL ARCHITECTS.—Owing to the death of the 
late Earl Cawdor, President of the Institution, the Council have 
decided that the annual dinner, which was to have been held on 
this date, shall not take place. 


THURSDAY, APRIL 61H. 

THR NATIONAL ELECTRICAL MANUFACTURERS’ ASSOCIATION (IN- 
CORPORATED).— Balfour House, Finsbury-pavement, E.C. - Meeting 
of the Council. 230 p.m. 

Roya InstiruTion.—Albemarle-street, Piccadilly, W. Lecture 
II. on ‘*Surface Combustion and its Industrial Applications,” by 
Professor W. A. Bone, F.R.S. 3 p.m. 

THE INSTITUTION OF ELECTRICAL ENGINEERS.—Victoria Embank- 
ment, W.C. Paper, ‘‘ Wireless baa ag “ny Working in Relation 
to Interferences and Perturbations,” by Mr J. E. Taylor. 8 pm. 

RonteeN Socrery.—King’s College, Strand, W.C. Papers: 
‘Secondary Rays,” by Professor Barkla; ‘‘An Improvement in 
High-tension Discharge Apparatus,” by Prof. Wilson. 8.15 p.m. 

THE ConcrETE INsTITUTE.—Denison House, 296, Vauxhall 
Bridge-road, Westminster. A paper on ‘‘The Reinforced Concrete 
Pier at Swanscombe ” will be read by Mr. C. Perey Taylor. 8 p.m. 

RonteeN Socrety.— At King’s College. Ordinary general 
meeting. Papers: ‘‘Secondary Rays,” by Professor Barkla; ‘‘An 
Improvement in High-tension Discharge Apparatus,” by Professor 
Wilson. 

FRIDAY, APRIL 7TH. 

British FOUNDRYMEN’S ASSOCIATION.— Cannon-street Hotel. 
A lecture on ‘‘Brasses and Bronzes” will be delivered by Mr. P. 
Longmuir. 8 p.m. 

Roya _INsTITUTION.—Albemarle-street, Piccadilly, W. ‘A 
New Method of Chemical Analysis,” by Professor Sir J. J. Thom- 
son, F.R.S. 9 p.m. 

INSTITUTION OF CIVIL ENGINEERS.—Great George-street, West- 
minster, S W. Students’ meeting. Paper on “‘ Retaining Walls,” 
by Mr. E. E. Tarrant. 8 p.m. 

GEOLOGISTS’ ASsOcIATION OF LoNDON. —-University College, 
Gower-street, W.C. A lecture on ‘*The Scenery of Glcucester- 
shire,” followed by a paper on ‘‘The Sections of Forest Marble and 
Great Oolite on the Midland and South-Western Junction Railway 
between Cirencester and Chedworth, Gloucestershire,” by Mr. L. 
Richardson. 8pm. The Council will meet at 7.15 p.m., and the 
Illustration and Photographic Committee at 6.30 p.m. 


SATURDAY, APRIL 8ru. 

GEOLOGISTS’ ASSOCIATION OF LonpoN.—Excursion to Bracknell, 
leaving Waterloo at 1.10 p.m. and returning from Bracknell by 
8.10 p.m. 

MIDLAND INSTITUTE OF MINING, CIVIL, AND MECHANICAL 
ENGINEERS.—Danum Hotel, Doncaster. A paper will be read on 
the ‘‘ Equipment of Colliery Workshops,” by Mr. L. C, Perkin, after 
which the following papers will be open for discussion: ‘‘ Aerial 
Ropeways, with Special wrth to Colliery Work,” by J. Walwyn 
White; ‘Electric Winding, with Special Reference to Deep 
Shafts,” by F. Thursfield ; ‘*Coal Dust Experiments at Altofts,” 
by W. E. Garforth. 2.30 p.m. 


MONDAY, APRIL 10rx. 

CLEVELAND INSTITUTION OF ENGINEERS.—Middlesbrough. Ordi- 
nary meeting. The date of this meeting has been changed from 
April 3rd. 

THE INSTITUTION OF MECHANICAL ENGINEERS: GRADUATES’ 
ASSOCIATION.—Storey’s-gate, St. James’s Park, Westminster, 8.W. 
Paper, ‘‘The Manufacture of interchangeable Parts,” by Mr. D. 
A. Collins. 8 p.m. 


TUESDAY, APRIL 11tx. 

THE RatLway CLUB.—92, Victoria-street, S.W. A paper on 
‘““Twenty Years’ Progress on the Great Eastern Railway,” by Mr. 
A. W. Bartlett. 

THURSDAY, APRIL 13Tx, To SATURDAY, APRIL 22np. 

GEOLOGISTS’ ASSOCIATION OF LONDON.—Easter Excursion to St. 
David’s District, South Wales. 


WEDNESDAY, APRIL 19TH. 
LIVERPOOL ENGINEERING SocrETY.—Royal Institution, Colquitt- 
street, Liverpool. Paper, ‘“‘Sugar Manufacturing Machinery,” by 
Mr. J. B. Brew. A Council meeting will be held at 7 p.m. 


TUESDAY, APRIL 25ru. 

THE NATIONAL ELECTRICAL MANUFACTURERS’ ASSOCIATION (IN- 
CORPORATED).—Will probably take place at the Institution of 
Electrical Engineers. Paper, ‘‘ Foreign Compared with Home 
Industrial Finance,” by Mr. L. Joseph. 8 p.m. 


WEDNESDAY, APRIL 26TH. 

THE ELECTRICAL TRADES BENEVOLENT INSTITUTION.—Festival 
D nner at the Hotel Cecil, at which Lord Justice Fletcher Moulton 
will preside, 

LIVERPOOL ENGINEERING SocieTy.—Royal Institution, Colquitt- 
street. Liverpool. Annual general meeting and the postponed 
discussion on ‘‘ Turbo-electric Generators, and some of their Appli- 
cations to Marine Work,” by J. K. Catterson-Smith. 


FRIDAY, APRIL 28rTx. 
NortH-East Coast INSTITUTION OF ENGINEERS AND SHIP- 
BUILDERS.—Bolbec Hall, Westgate-road, Newcastle-on-Tyne. The 
seventh general meeting will be held. 


SATURDAY, APRIL 29rn, 
GEOLOGISTS’ ASSOCIATION OF LONDON.—Excursion to Boxmoor 
and Berkhamsted for the Valley of the Bourne. Leaving Euston 
at 2.15 p.m. and returning from Berkhamsted at 7.26 p.m. 


THURSDAY, MAY 4TH. 


RonTGEN Society. — 66, Victoria-street, Westminster, S.W. 
Ordinary general meeting. Papers: ‘‘The Use of Radium in 
Malignant Growths,” by C. W. Mansell Moullin; ‘‘ Rapid Radio- 
graphy,” by Ed. 8. Worrall. 


FRIDAY, MAY 12ru. 

INSTITUTE OF METALS.—Second May Lecture, ‘‘The Hard and 

Soft States in Metals,” by Dr. G. T. Beilby, F.R.S. 
WEDNESDAY, MAY 17TH. 

Roya METEOROLOGICAL SocreTy.—The Dinner will be held at 

the Trocadero Restaurant, Piccadilly-circus. 7.30 p.m. 
THURSDAY, JUNE Ist. 

Rontcen Society. —66, Victoria-street, Westminster, S.W. 
Ordinary general rt Papers: ‘‘On a Possible Therapeutic 
Use of Strongly Ionised Air,” by C. E. S. Phillips ; ‘* Photographic 
Action of the Positive Brush Discharge,” by Charles W. Raffety. 

TUESDAY, JUNE 277TH, to FRIDAY, JUNE 30rn. 

INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION, -—Sixteeth 

Annual Convention at Brighton. 
WEDNESDAY, JUNE 281n. 


INSTITUTION OF Crvil: ENGINEERS —The nineteenth ‘‘ James 
Forrest” Lecture will be delivered at the Institution by Frederick 





Henry Hatch, Ph.D., M. Inst. C.E., his subject being «) 
Present, and Future of Mining in the Transvaal.” aoa Past, 


THURSDAY, JUNE 29rn. 


THE INSTITUTION OF CIVIL ENGINEERS.—The Annual 
zione will be held in the Royal Albert Hall, at 8.30 p.m. 


THURSDAY, AUGUST 3krp, TO MONDAY, AUGUST 21s7. 
GEOLOGISTS’ ASSOCIATION OF LONDON.—An Excursion to th 
Bergen District, Norway. Leaving King’s Cross on August 3rd a 
special boat train for Hull. y 


SATURDAY, SEPT. 97H, T0 WEDNESDAY, SEPT. 2074 

GEOLOGISTS’ ASSOCIATION OF LONDON.—September Long Exeuy 
sion, The first part of the excursion will be devoted to a study of 
the Geology of Lochaber, including Glens Nevis, Roy and (og 
and Fort William will be the headquarters. The second part of 
the excursion will be devoted to the Geology of the Broadford 
district of the Island of Skye, and the headquarters will be at 
Broadford. Full particulars of excursion may be obtained from 
Mr. Alfred D, Young, 17, Vicars-hill, Lewisham, S. EF. 


Conversa. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, Anp 
OTHER DISTRICTS. 

(From our own Correspondent.) 
The Outlook. 

THE closing meeting of the quarter to-day—Thursday—jy 
Birmingham was, as usual, of a somewhat quiet character, buying 
being deferred for a week, when, on April 6th—a week earlier than 
usual on account of the Easter holidays—the spring quarterly 
meeting of the Midland iron trade will be held. Prospects for 
that gathering are not very reassuring, although a fair number of 
orders are certain to be taken, since consumers are needing further 
supplies alike of pig iron, manufactured iron and steel. Inquiries 
made to-day by consumers to gauge the probable course of next 
week’s market indicate that producers are bent on making a stand 
as far as they possibly can against further reductions in crude iron, 
having already given way to a moderate extent, as previous 
reports have shown. Smelters declare that there is no room for 
further concessions to be made considering the present high cost 
of production, but whether or not there will be any further giving 
way remains to be seen. Every effort, however, is to be made to 
keep up prices, and if this can be effected in pig iron, manufac. 
tured iron and steel will follow suit. It is not expected that any 
important alterations will take place. The efforts of makers in 
nearly all departments will have to be directed towards main- 
taining their present ground, and it will probably take them all 
their time to do this. It has been a difficult period for many firms 
of late. 


Pig Iron. 

Crude iron producers this week quote forge pig iron :— 
Staffordshire common, 49s. ; -mine, 50s, 6d. to 51s.; best all- 
mine forge, 85s.; foundry, 90s.; cold blast, 115s.; Northampton- 
shire, 483. 6d. to 49s.; Derbyshire, 51s, to 52s.; North Staffordshire 


: forge, 51s. to 52s.; best, 58s, to 59s. There are offers for common 


forge and Northampton pig iron at less value than is being paid 
for contracts nearing completion. A number of buyers, after 
submitting their own terms, have not found acceptance, and have 
reluctantly agreed to the prices quoted. A few consumers of 
Northampton forge pig claim they have got supplied at 1s. easier, 
though in these cases they have bought from 1000 to 2000 tons, 
and the deliveries will not cease until May. Neither Staffordshire 
nor Derbyshire makers refuse to meet people under like conditions 
All the output is going away, and several Derbyshire firms have 
no iron to spare, as they have sold large quantities elsewhere. 
For cold blast iron an active call is recorded, and best hot air iron 
is in regular inquiry. 


Manufactured Iron. 

Finished irop makers quote as follows :—Marked bars, 
£8; Earl of Dudley's brand, £8 12s. 6d.; second grade, £7; un- 
marked bars, £¢ 53.; North Staffordshire bars, £6 15s. Sheets: 
Singles, £7 2s. 6d. to £7 5s.; doubles, £7 7s. 6d. to £7 10s ; trebles, 
£7 17s. 6d.; galvanised corrugated sheets, f.o.b. Liverpool, £10 15s, 
to £10 17s. 6d.; hoop iron, £6 15s.; gas strip, £6 15s. to £6 17s. 6d.; 
slit nail rods, £7 5s.; and rivet iron, £6 15s. to £7. The bar iron 
manufacturers are fairly well off for orders. These are aciuired 
at a satisfactory rate. For hoops and strip a moderate trade is 
recorded, and the demand for stamping and working up sheets 
represents a good bulk. The quietest business is in black sheets, 
and the output is restricted to part-time in the mills, especially 
those rolling soft steel. The makers of iron sheets are doing 
rather better, and puddled iron is inquired for ata good rate, 
though several makers will not sell, as they require it for their own 
purposes, For galvanised rooting the export business is of an un- 
certain character, and prices barely yield any profit, Small iron 
merchants are buying regularly for the general retail trade. 


Steel Firm. 

Steel values keep firm, with a good demand, and _pro- 
ducers quote: Angles, £6 12s. 6d. to £6 15s.; girder plates, 
£7 2s, 6d. to £7 53.; ship plates, £7 to £7 10s.; joists, £6 10s ; 
Bessemer sheet bars, £5; Siemens sheet bars, £5 2s. 6d. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 


Another Slow Month. 

THERE is again a slow business to note in pig iron during 
the past month, and, with absence of speculation, buyers still 
appear to confine operations to immediate requirements. In 
Hnglish brands there was a weaker feeling, Lincolnshire, 
Northamptonshire, and Middlesbrough all showing lower figures, 
as compared with the beginning of the month. Scotch also 
suffered a reduction, being all round from 6d. to 1s. per ton down. 
Hematite, both East and West Coast, has also met with a com- 
paratively sharp decline. 


Finished Iron and Steel, &c. 

In finished iron, prices ruled fairly steady throughout the 
month, but steel, boiler plates and English and foreign billets 
closed lower. Copper: Manufactured copper has ruled fairly 
steady. There was a rather better feeling towards the close. 
Sheet lead also ruled steady. Tin: English ingots have been 
variable, opening at £191 and closing at £187 per ton. 


Quotations, 

Pigiron: Lincolnshire No. 3 foundry, 53s. 6d.; Stafford- 
shire, 54s. to 54s, 6d.; Derbyshire, 55s ; Northamptonshire, 5is. 3d. 
to 55s. 9d.; Middlesbrough, open brands, 56s. 4d. to 57s. 4d. 
Scotch : Gartsherrie, 61s. 6d. to 61s. 9d.; Glengarnock, 59s. 6d. to 
60s. (official, 61s.) ; Eglinton, 59s. 3d. to 59s. 9d., delivered Man- 
chester. West Coast hematite, 66s. to 663. 6d.; East Coast ditte, 
65s., both f.o.t. Delivered Heysham: Gartsherrie, 59s. 6d. to 
59s. 9d.; Glengarnock, 57s. 6d. to 58s. (official, 59s.) ; Eglinton, 
57s, 3d. to 57s. 9d. Delivered Preston: Gartsherrie, 60s. 6d. to 
60s, 9d.; Glengarnock, 58s, 6d. to 59s, (official, 60s.) ; Eglinton, 
58s, 3d. to 58s, 9d. Finished iron: Bars, £6 15s.; hoops, £7 7s. 6d. 
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£8 to £8 2s. 6d. Steel: Bars, £7; Lancashire hoops, 
Staffordshire ditto, £7 7s. 6d. ; sheets, £8 to £8 5s. 3 
£7 15s.; plates for tank, girder, and bridge work, £7 
lish billets, £5 ; foreign ditto, £4 10s. to £4 12s. 6d.; 
Copper: Sheets, £60 ; tough 
Copper tubes, 84d.; brass 


sheets 
£7 73. ‘6d. 
ee eye 
to £7 5s.; Mn 
steel, £9 5s, to £9 10s, 

oold oreo : best selected, £59 per ton. 
108 "bd. condenser, 74d.; brazed brass tubes, 8}d. ; rolled brass, 
ae . brass wire, 64d.; brass turning rods, 6}d.; yellow metal, 6d. 
= 6id per lb, Sheet lead, £16 to £16 5s. per ton. English tin 
ingots, £187 per ton. 

The Lancashire Coal Trade. 

The attendance on the Coal Exchange on Tuesday was 
a usual one. There was if anything an improved feeling to 
: Owing to the colder weather house coal was rather firmer, 

d there was also a better undercurrent to note in slack. Ship- 
= coal, however, was on the quiet side. During the afternoon 
Pbinet of silver ware was presented to Mr. F. W. Hughes, of 
the Manvers Main Colliery, Limited, Rotherham, who has retired 
e office of president, which he has filled for the past three 


about 
note. 


— (Juotations :—Best Lancashire coal for domestic purposes, 
158 ‘to l#s.; seconds, 18s, to 14s,; common, 10s. 4d. to 11s. 6d.; 
heat burgy, 93. 9d. to 10s. 6d ; round furnace coal, 11s. to 11s. 6d.; 
hest slack, 8s. 11d, to 9s, 5d.; medium, 8s. 5d.; common, 6s. to 
7. at the pit. Coal for shipping and bunkering purposes: 
Soreoned, Qs. 9d. to 10s. 6d.; unscreened, 9s. 3d. to 9s. 9d., de- 


livered Manchester Ship Canal. 


Manchester Association of Engineers. 

At the annual general meeting of the above Society held 
on Saturday last, Mr. Michael Longridge was unanimously elected 
president for the ensuing year. After considerable discussion the 
meeting also decided to change the nights of the meetings for 
the reading and discussion of papers from Saturday to Friday 
during half of the next session. This step was adopted as the 
result of a poll of the members taken some time ago, which was 
decidedly in favour of the change, and it is hoped that the altera- 
tion of evenings will result both in an increase in the member- 
ship and larger attendances at the meetings The Manchester 
Association now embraces over 609 members, but the average 
attendance at the meetings has not been more than one hundred. 


New Engineering Works. 

Owing to the increase in their business and the unsuit- 
ability of older premises, the Vaughan Pulley Company and 
Vaughan and Son, Limited, have erected new works at West 
Gorton, which will enable them to cope with a much larger output 
than formerly. I had an opportunity of inspecting the new 
premises this week. One sho » solely for mill gearing work, measures 
170ft. by 60ft., and is divided into seven transverse bays with 
weaving shed or saw-tooth roof. The floor is of maple, laid on 
concrete, which in turn is laid on cinders, The machinery will be 
driven by an electric motor and overhead line shafting, the current 
being obtained from the Corporation mains. The shop is equipped 
with a high speed five-ton electric overhead travelling crane and 
light hand cranes which run on roller bearings. A covered passage 
from this shop leads to another light Tt measuring 100ft. by 
65ft., with Belfast roof. This shop will be utilised exclusively 
for the production of wrought iron pulleys, and will be 
equipped with the necessary tools, including lathes, grinding 
machines, riveting plant, and tables for setting off, &c. 
The third new shopis for Vaughan and Son, Limited, and measures 
170ft. by 100ft. This is of similar design to the first shop, and will 
be devoted entirely to the building of light cranes and overhead 
runways. A feature of its ——— isa 7}-ton high-speed over- 
head three-motor crane, which has a longitudinal traverse of 450ft. 
per minute when light, a cross traverse of SOft. per minute, 
and a lifting speed of 25ft. per minute. Another feature 
of this shop is the provision of testing pits for cranes and 
pulley blocks, the testing being done in both cases by power 
supplied by electric motors For quick handling of work the shop 
has also eight one-ton overhead hand cranes. Power for driving 
the machine tools is supplied by a 25 horse-power motor of Mather 
and Platt’s, and the line shafts are fitted with Hyatt roller 
bearings. For artificial lighting one hundred 100 candle-power 
metallic filament lamps are provided, and these are arranged in 
groups of five. The stores for stocks of finished goods and tools 
are well arranged. The firms mentioned are already making 
arrangements for the erection of further shops contiguous to the 
above. 


Cotton Trade Working Hours. 


The result of the ballot of spinners of American-grown 
cotton on the question of the proposed stoppage of the mills on 
Saturdays for a period of thirteen weeks is to negative the pro- 
posal, The Federation of Master Cotton Spinners, in deciding op 
a ballot, asked for a percentage of 90 per cent. in favour of the 
proposal, but the = in favour was only 80 per cent. No 
further action in the matter will be taken for the present. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 


- _ The condition of the hematite pig iron trade of this 
district is not at all satisfactory. The amount of new business 
that is coming into the hands of makers is really only small at 
present, and there are no immediate prospects of new work. In 
the meantime some good contracts are held that will keep smelters 
busy at the existing rate of output for some time to come. There 
is to be tnore industrial activity in West Cumberland, where a 
better demand for iron is looked for. Of late shipments have only 
been quiet. Deliveries are being made by rail to the Midlands, 
and some small parcels of iron are being despatched from Barrow 
and Cumberland ports to the Continent. The colonial demand is 
almost nil. Prices are about the same, with makers quoting 66s, 
oa ton net f.o.b. for parcels of mixed numbers of Bessemer iron. 

ere is a rather easier request for special qualities of iron, and 
the price now runs from 693, to 74s. per ton net. Warrants have 
not been much dealt in for some time past, and during the week 
scarcely a transaction has been noted. Sellers are quoting 65s. per 
ton, with buyers offering 64s. 9d. perton. The stores of warrant 
iron have been increased in aggreagte to 40,515 tons, being up in 
Cumberland, but down in Furness, 


Iron Ore. 


For iron ore there is a steady request on local as well 
as general account. Scotch smelters’ requirements continue to be 
large, and at the mines throughout the district a good output is 
being maintained. There is nothing further to report with respect 
to the unrest amongst iron ore miners who are seeking higher 
wages, both in Cumberland and North Lancashire, but develop- 
ments are looked for shortly. Prices are unchanged, with good 
average qualities at 12s, 6d. to 16s 6d. per ton net at mines. Best 
ores are at 22s, per ton net. Spanish ores are in steady demand 
at 16s, 6d. to 22s, per ton delivered to West Coast furnaces. 
Last week a fair sized cargo of this ore arrived in Barrow. 


Steel. 


The steel trade is much the same. Generally speaking, 
the demand for steel sections is fairly good, with one or two excep- 
tions, For rails the trade in view is steady, with ample room for 
expansion. At the Barrow works most of the activity is in the 
= mills, where rails are being rolled for home and overseas 

uyers, Heavy sections are at £5 10s. to £5 15s. per ton. Some 
attention has recently been paid to light rails on South American 
account, and Cumberland mills have been busy on these orders. 
For other sections of steel there is a fair call Tin bars are being 
— to a moderate extent for home shipment. The Barrow 
Sop and wire mills are pretty well employed, and chilled wheels 


are being made for South America. For steel shipbuilding 


material there is a good demand all round. 


Shipbuilding and Engineering. 

These trades present no new features, The utmost 
activity is noticeable in the shiphalting branches, where little 
armies of men are hard at work almost night and day. This week- 
end the further portions of the Aberdeen floating dock will be 
launched from the Barrow yard. Engineers are busy on marine 
and gun work. Boilermakers are busy, and ironfounders have 
plenty of work on hand. 


Fuel. 
There is a steady demand for coal, and good steam sorts 
are at 12s, 6d. to 16s, 6d. per ton delivered. Coke from East 
Coast ovens is quoted at 22s, 6d, per ton delivered. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


General Conditions. 

Despite the depressing influences of a weak pig iron 
market, the trade situation in this district remains quite as satis- 
factory as heretofore. A fair volume of orders are coming to 
hand, and the largest works are fully employed in most branches. 
There is a heavy weight of armament work on hand, and the rail- 
way material departments show continued improvement The 
output of special steels is fully absorbed, and the cutlery and plate 
trades are being stimulated by the extra requirements of retailers 
during the Coronation period. At the annual meetings of two of 
the armament firms, held in Sheffield during the past week, little 
reference was made to the state of trade, but the chairmen of both 
Vickers’ and Cammell’s spoke hopefully of the companies’ prospects 
during the current year. 


The Coal Trade. 
The satisfactory feature of the coal trade continues to be 
the large and steady absorption for industrial purposes. There is, 





however, a very small shipping business, but this will soon give 
way to activity when the season proper re-opens. In these cir- 
cumstances collieries are quoting very firm prices, and there is no 
disposition on the part of coalowners to book forward business at 
current rates. Quotations for best hards remain at 8s. 6d. to 
8s, 9d. per ton. 


Gas Coal. 

Gas fuel is moving away steadily, but there is little 
doing in shipments. Special lots of gas nuts are being offered at 
easy rates. On the whole, pits are working full time, and 
collieries are firm in their quotations for renewal of contracts, 
but little actual business has so far been done. 


Slacks. 

So far as best slacks are concerned the position shows 
little change ; the majority of collieries have good orders on hand. 
Some lower grade qualities are easier. Quotations :—Best washed 
smalls, 5s. 9d. to 6s. 9d.; best hard slacks, 5s, 9d. to 6s. 3d.; 
seconds, 4s. to 4s, 6d. ; 


House Coal. 

The more inclement weather has imparted additional 
strength to the house coal trade, and if it continues for long 
merchants, who are known to have been working down stocks at 
the depots, will be obliged to send in largely increased orders. 
However, they are holding off as much as possible, in the hope of 
easier prices ruling next month. Collieries are not forcing sales, 
in view of the improved outlook, 


Coke. 
For the reasons previcusly mentioned, there is a stro’ 
market for coke. Best washed samples remain at 13s. to 133. 6d., 
and unwashed 12s, 6d. to 133, at the ovens. 


The Iron Market. 

A few more inquiries are circulating in the pig iron trade, 
but, generally speaking, there is little change in the dull and very 
unsatisfactory condition of the market. Consumers are quite 
reluctant to do business at current prices. Derbyshire foundry 
iron is being offered at easier prices, compared with Lincolnshire, 


added this month, and the total quantity held being over 584,000 


tons: This is the worst feature of the market, and undoubtedly 
is the main reason for the unsatisfactory trade and r prices, 
Traders believed that a change for the better would come with 


the advent of the spring navigation season. That has come, and 
business is as far from improving as ever; in fact, the business is 
described as being in a state of stagnation. March is generally a 
busy shipping month, but it has this year been a slack time in this 
respect, and only about 80,000 tons of me had been shipped 
from the Cleveland district up to 29th. No. 3 Cleveland G M.B. 
pig iron for prompt delivery has this week been mostly at 48s. per 
ton, the wean having kept up their quotations better than the 
holders of warrants. No.1 has been at 51s. 6d., Nos. 4 foundry 
and 4 forge at 47s. 3d., and mottled and white at 46s. 9d. The 
prices for forward delivery are practically normal, for no one is 
prepared in the present unsettled and unsatisfactory state of the 
market to buy for forward delivery. 


Hematite Pig Iron. 

The prices of East Coast hematite pig iron have been so 
well maintained for a long time, and the prospects are so good, 
owing to the revival of the shipbuilding industry, that the general 
opinion was in favour of the prices having touched bottom ; but, un- 
fortunately, that has not turned out to be the case, for another 6d. 
per ton has been lopped off the rates, and now mixed numbers can be 
got at 64s. per ton, both from makers and second hands, for early 
f o.b. delivery, with 64s, 6d. for No. 1. The position of hematite 
makers, however, is decidedly better than that of producers of 
Cleveland pig iron, and they are getting 16s. per ton more for 
their mixed numbers than Cleveland makers are realising for 
No. 3, whereas the usual difference is 10s., but producers of 
hematite iron are not weighed down by an enormous stock in the ~ 
public warrant stores. Not for some years have hematite iron 
producers allowed their iron to be lodged in the public stores, and 
they are reaping the advantage of their policy now. It cannot be 
reported, however, that hematite iron makers are doing well, so 
far as regards profits, that being chiefly because such a heavy 
price is being charged for the ore. It is tru2 that the figure which 
is now being quoted for Rubio ore is 22s. 6d. per ton c.i.f., 
which is the highest that has been reported for several years, 
but it must be stated that consumers dislike paying this, 
and no business has been reported at it, so that it is pract cally 
a nominal figure. As a matter of fact, such a figure as 64s. per 
ton for mixed numbers pig iron does not admit of the maker pay- 
ing out 22s, 6d. per ton for his ore without being a loser. But the 
merchant cannot ask less than 22s. 6d.as long as the Spanish 
mineowner keeps up his price. The quotations for other foreign 
ores are based upon those which rule for Rubio. Hematite iron- 
makers have held out against the high prices of ore much longer 
than was expected, and even yet the time has not arrived when 
they are forced to buy, seeing that they have still good stocks and 
have favourable contracts running. Coke is comparatively cheap, 
for furnace coke can be had delivered at Middlesbrough at 15s. 6d. 
per ton. There is too much being made, and too many producers 
are anxiously seeking orders for the price to be kept up. The 
Consett Iron Company has relighted another furnace for the pro- 
duction of hematite pig iron. 


Manufactured Iron and Steel. 

The demand during the past two or three weeks has be- 
come slacker than it was when the year opened, and some of the 
works are less fully occupied than they were. This is quite con- 
trary to general expectation, for it was believed that business 
would continue to go on increasing, and that 1911 would prove to 
be as good a year as has ever been experienced so far as the 
volume of trade was concerned. Unfortunately, there are indica- 
tions which are against this view now ; but nevertheless prices are 
maintained, except for steel rails, which are a little easier, it 
being possible to get heavy steel rails at £5 12s. 6d. per ton net 
f.o.b., though the regular quotation is still £5 15s. Steel ship 
plates are at £6 15s.; iron ship plates at £6 12s. 6d.; king iron 
and steel, £5 15s ; iron ship rivets at £7 7s. 6d.; steel bars, £6 5s. ; 
iron bars at £7 ; steel ship angles at £6 7s. 6d ; iron ship angles 
at £7 ; steel hoops at. £6 12s. 6d.; steel stripat £6 103.; steel joists 
at £6 7s. 6d.; steel sheets at £7 10s., all less 24 per cent. f.o.t. 
Galvanised and corrugated steel sheets, 24 gauge, are at £10 1lis., 
less 4 per cent. f.o.b. 


Realised Price of Manufactured Iron. 

It has been announced to the Board of Conciliation and 
Arbitration for the manufactured iron trade of the North of 
England that the net average price realised during January and 
February last for the manufactured iron delivered from the works 





particularly as regards delivery beyond September. Lincolnsh 


co ted with the organisation was £6 6s. 10.2d. per ton, that being 





makers are demanding sixpence above prompt rates for this busi- 
ness, but there are said to be Derbyshire sellers at 1s. less. Hema- 
tite is also a little easier, East Coast mixed numbers being about 
72s. 6d., less 24 per cent. Business all round is depressed, and 
likely to continue so until after Easter. Deliveries of common 
iron are being curtailed, but there is a steady and enlarged con- 
sumption of hematite. Nominally prices remain as follows :— 
Current quotations :—Lincolnshire, No. 3 foundry, 523.; No. 4 
forge, mottled and white, 51s.; basic, 53s. 6d.; Derbyshire, No. 3 
foundry, 523.; ditto, forge, 48s. 6d. to 49s. 6d., all per ton net, 
. Sheffield or Rotherham. Bar iron, £6 15s. Basic billets, 
5 5s. 


The Steel Trades. 

There is no falling off in the activity which has charac- 
terised the local steel trades for some months past. The improve- 
ment in the demand for railway materials is a very satisfactory 
feature, while the ‘‘ heavy” departments are working full time. 
The wire trade is busy. Home demands are larger for most engi- 
neering requisites, although the orders coming in are not so 
extensive as manufacturers would like to see them ; still, the in- 
quiries show that engineers, both on the coast and in inland counties, 
have a great deal more work in hand, and there is every prospect 
of the demand for high-speed steel, files, tools, and other requisites 
showing a steady expansion. Shipping business is somewhat 
irregular. The colonial markets are keeping up well, and the 
South American are steadily improving, but some of the foreign 
markets, particularly the United States, are rather quiet. The 
finished iron trade is still very dull. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 


Cleveland Pig Iron. 

THERE is a state of stagnation as regards the distribution of 
orders for ordinary Cleveland pig iron ; no one will buy until he is 
compelled, and then only the smallest quantities are allowed to 
suffice. Nothing but hand-to-mouth requirements are satisfied 
when prices are so uncertain, and the tendency has been so strongly 
downward of late. The tone of the market is quite pessimistic, 
and traders express their disappointment that the position is so 
different from what was predicted when the year opened. Instead of 
prices improving, aseveryone expected they would, they have fallen, 
until this week 47s. 7d. cash buyers has been touched for Cleveland 
warrants—the lowest price that has been reported since the latter 
part of April, 1909—and there is good reason to believe that the 
rates now realised will not cover cost of production with most firms. 
Yet makers continue to turn out too much Cleveland pig iron. It 
is stated that the output of it is the largest ever known, and that it 
is 4000 tons per week more than it was in the spring of last year. No 
steps, however, are being taken to reduce the make, and Connal’s 








stock is increasing at a rapid rate, close upon 16,000 tons having been 


34d. per ton less than in the previous two months, and that being 
so, the wages of the men engaged at the finished iron works in the 
North-East of England will remain for April and May the same as 
they have been in February and March, the rate for puddl:ng 
standing at 8s. 3d. per ton. If, however, the realised prices had 
reached £6 7s. 6d. per ton, or about 4.3d. per ton more than the 
November-December rate. the wages would have been raised 
24 per cent., while to have justified a reduction of wages 
realised prices would have had to drop to £6 2s. 6d., 
or over 4s, 8d. per ton. Wages in the manufactured 
iron and stee] industry have been regulated by sliding scale ever 
since 1872 without a break. During the two months the rails 
delivered realised a net price of £5 12s, 1.43d. (decrease over 
November-December ls. 0.32d. per ton); plates, £6 0s. 3.35d. 
(decrease 1.35d.); bars, £6 6s. 10.03d. (increase 0.46d.), and angles, 
£7 4s. 5.22d. (increase 3s. 4.09d.). What is the most conspicuous 
feature of the statistics is the heavy increase in the deliveries ; 
indeed, there were more deliveries in January-February this year 
than in any two months since the latter part of 1907, thus indicating 
that finished iron is not being ousted so rapidly out of the market 
as most people believed it would be. Ascompared with November- 
December, 1910, the production showed an increase of fully 50 per 
cent.; of bars, 37 per cent. more were made ; of plates, 260 per 
cent. more, and of angles, 147 per cent. more. There can be no 
doubt of the improvement in the manufactured iron trade, and 
this is largely due to the influence of the revival in shipbuilding. 








NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 


The Warrant Market. 

A LOWER record in prices has been touched in the pig 
iron warrant market since last report. The depression has 
apparently proceeded upon less encouraging advices from the 

nited States, together with a continued increase in stocks in the 
North of England. Business has been done in Cleveland warrants 
from 48s. ld. to 47s. 64d. cash, 48s. 4d. to 47s. 9}d. one month, 
and 49s. to 48s, 4d. three months. Transactions have also occurred 
at 48s, 2d. for delivery in twenty-eight days, 48s. 04d. fourteen 
days, 47s. 73d. nine days, and 47s. 9d. twenty-one days, The 
depreciation in values of this class of iron during the past three 
months has been very considerable. Since the beginning of the 
year the cash price of warrants has fallen 2s. 7d., the month 
rate 3s. 2d., and the three months’ price 3s. 8d r ton. In 
the same period there has been an increase in stocks in the United 
Kingdom amounting to fully 60,000 tons. Of course, an os co 
ment in the shipments in the next few weeks is not improbable, 
but in the meantime there is a lack of strength in the market 
owing to the adverse view of the situation entertained by dealers. 


The Scotch Pig Iron Trade. 








The demand for Scotch pig iron has been on a moderate 
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scale, and prices are influenced by the depression in the warrant | Coal and po fuel quotations f.o.b. Cardiff, Penarth, or Barry | rails, 46,647 t.; drawn wire, 8010 t ; iron tubes, 6957 ¢.. 
market, Fair quantities of iron are going abroad, the | Dock, cash 30 days less 2h. tubes, 6802 t.; iron nails, 1001 t.; screws, bolts, and nuts, 1736 ts 


export trade being rather better than it was at this time last 


year, and the home inquiry for special brands is not unsatis- 
factory. Some of these are maintained at a high rate, 
while others, which lately receded to a considerable extent, 


have been showing some improvement in the course of the last 


few days. The depreciation in the values of Scotch pig iron 
since the beginning of the year has been considerably less than 
the fall in warrants. Special brands are in several cases 1s. to 2s, 
lower, the general decline being 1s., and Zs. the exception ; but 
Langloan is really 1s. higher than it was in the beginning of 
January. Makers had good orders in hand during most of the 
past three months, and there is a strong feeling among them that 
prices are already sufficiently low. Variations in the past week 
have been few. Free at ship in Glasgow Harbour, Govan and 
Monkland, Nos. 1, are quoted .; Nos. 3, 55s.; Carnbroe, 
No. 1, 60s.; No. 3, 56s.; Clyde, No. 1, 61s.; No. 3, 56s.; Gartsherrie 
and Calder, Nos. 1, 61s. 6d.; Nos. 3, 56s. 6d.; Summerlee, No. 1, 
64s. 6d.; No. 3, 593. 6d.; Langloan, No. 1, 66s; No. 3, 
61s.; Coltness, No. 1, 82s.; No, 3, 60s.; Eglinton, at Ardrossan or 
Troon, No. 1, 56s. 6d.; No. 3, 55s. 6d.; Glengarnock, at Ardrossan, 
No. 1, 63s.; No. 3, 58s. ; Dalmellington, at Ayr, No. 1, 59s.; No. 3, 
57s.; Shotts, at Leith, No. 1, 61s. 6d.; No. 3, 57s. ; Carron, at 
Grangemouth, No. 1, 63s. 6d.; No. 3, 58s. 6d. per ton. There 
are 87 furnaces in blast in Scotland, compared with 86 last week 
and 85 at this time last year. 


Finished Iron and Steel. 


There is little or no improvement in the malleable iron 
department, Orders come to hand slowly, and it is not without 
difficulty in some cases that machinery is kept moving. The 
accountant to the Scottish Manufactured Iron Trade Conciliation 
and Arbitration Board reports that an examination of the 
employers’ books for January and February last shows that the 
net selling price at the works brought out was £6 6s. 3.46d. per 
ton. This price does not allow of any change being made in work- 
men’s wages during the next two months. It will also be apparent 
from the figures mentioned that a considerable proportion of the 
iron manufactured must have been of the common low-priced 
qualities for home use and export. The nominal basis price of 
crown bars is still £7 2s. 6d. per ton, less the usual 5 per cent., 
for delivery in the Clyde district. Some complaints are heard of 
irregular employment in the steel trade—that is to say, that 
orders are irregularly distributed, the pressure on some works 
being great, whilst others could easily turn out a larger 
amount of material. Of course, this is a state of matters 
that cannot be obviated. Altogether, it is believed that the 
output of steel is increasing, notwithstanding that current demand 
is reported to be easier than had been expected. The call for 
material on the part of Canada is of importance, and orders from 
that source have recently improved. Good business is also being 
done in steel with South Africa, India and Australia. There is no 
change in steel prices. 


Engineering and Shipbuilding. 
Business in general engineering is fairly active on the 

whole, whilst in particular sections much activity prevails. The 
Caledonian Railway Company has decided to add 1000 wagons to 
its rolling stock. Half of these are to be constructed at the 
company’s own works at St. Rollox, Glasgow, while the other 500 
wagons have been divided between Hurst, Nelson and Co., 
Motherwell, and Pickering and Co., Wishaw. Marine engineers 
are fully supplied with work, having recently obtained considerable 
additional orders. Boilermakers are also very busy. The new 
tonnage placed with Clyde shipbuilders in the past week or two 
will make up a considerable aggregate. 


The Coal Trade. 

A large volume of business is passing in the coal trade. 
No doubt the shipments are not so good as could be desired ; 
indeed, they fall considerably short of what they were at this time 
last year, but the consumption at home has been increasing, and 
there is a heavy coastwise trade. The output is large, and this 
gives an easy tendency to thetrade. There has been little or no 
change in coal prices this week. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Last Week’s Coal Trade. 


A QUIET coal market has been the characteristic of the 
week, and the great labour trouble, the continuance of the strike, 
with gloomy outlook, affected business seriously. Some coal- 
owners having supplies of empties managed fairly well, but many 
were hampered and had to make concessions in prices to do trade 
of any bulk. Last week some degree of hopefulness was shown, 
the men having agreed upon a ballot, but it was evident to the 
old and experienced critics of the situation that the result of the 
ballot would not improve matters, and the occurrence of more 
hostilities on the very eve of its taking place strengthened this 
view. Prices remained little altered and varied from 17s. 3d. to 
17s. 6d. for best steam coal. Some heavy shipments took place, 
but the rule was a lessened number of ordinary clearances, and a 
few heavy, such as to Port Said and Venice. Withregard to the 
day quotations there was not much alteration. Best Admiralties 
throughout the week were firm and better class seconds steady. 
Other qualities were, including drys, weak, but smalls have been 
strong and cargo qualities scarce. 


Contracts Lost by the Strike. 


It was currently rumoured on ‘Change this week at Cardiff 
that the Admiralty contract for 70,000 tons large coal for use in 
the dockyards had gone North. Leading coalowners tendered as 
usual, but it is thought that no portion of the requirements will 
be placed in Wales. Evidently the authorities consider that in 
the present state of the strike question no reliance can be put 
upon supply. The Danish State Railway orders are now open for 
contract, the principal item being 81,000 metric tons locomotive 
coal, 20,200 tons ship coal, and 11,500 smokeless briquettes. 


Latest Quotations, Cardiff. 

Mid-week the coal market showed no improvement ; in- 
quiry for large steam coal was again slow. Pit stoppages were 
reported to be on the increase on account of the difficulty in clear- 
ing wagons. The strike situation was regarded as showing no 
improvement, the resort to a ballot having had a miserable ending, 
the great majority of votes being for a continuance, so that it is 
now considered highly probable that the strike will last until the 
autumn. The closing quotations this week were as follows :— 
Best large steam, 17s, 3d. to 17s. 6d.; best seconds, 16s. 3d. to 
16s. 9d.; ordinaries, 15s. 3d. to 16s. ; best drys, 16s. 3d. to 17s.; 
ordinary drys, 15s. 3d. to 15s. 9d.; best washed nuts, 14s. 9d. to 
15s. 3d.; seconds, 14s. to 14s, 6d.; best washed peas, 12s. 6d. to 
13s. 6d.; seconds, lls. to 12s.; best bunker smalls, 9s. 9d. to 
10s.; best ordinaries, 9s. 3d. to 9s. 6d.; cargo smalls, 8s. 9d. to 
9s. 3d.; inferior, 8s. to 8s. 6d.; best Monmouthshire black vein, 
15s. 9d. to 16s.; ordinary Western Valleys, 15s. to 15s. 3d. ; best 
Eastern, 14s. to 14s. 3d.; seconds, 13s. 6d. to 14s. Bituminous: 
Very best households, 17s, 6d. to 18s.; best ordinaries, 143. 6d. to 
16s. 6d.; No. 3 Rhondda, 17s, to 17s. 6d.; brush, 13s, 3d. to 13s. 9d.; 
smalls, 10s, to 10s. 6d.; No. 2 Rhondda, 12s. 6d. to 13s.; through, 
10s. 9d. to 11s.; smalls, 7s. 9d. to 8s. Patent fuel, 15s. to 16s. 
Coke: ;Special foundry, 24s. to 26s. 6d.; foundry, 19s. to 22s.; 


a very limied trade is being transacted, and prospects are some- 


has undergone no change. 
iron and steel are less satisfactory than was expected for this time of 
the year. 
rates are stiff. ‘I'he business done on foreign account nas been active 
and fairly remunerative, but competition 1s very keen nail trades, not 
merely from foreign tirms, butalsoamong theinuland shops. Firmness 
and a pretty lively inquiry are reported from the Belgian coal 
industry. 
tion) to Denmark in 1910 :—In pig iron 51,252 


Newport (Mon.) Coal. 
Extreme quietness existed at the port last week. This 

was very disheartening to the merchants, as stocks held were 
large. The totals, however, turned out more satisfactory than 
hoped for at the beginning of the week. The coal shipped during 
the week was 91,720 tons to foreign destinations, and 958 tons 
coastwise. Mid-week no improvement ; slow for prompt positions ; 
firmly for forward, but acceptances less for immediate shipment ; 
smaljs steady ; pitwood weak. Latest:—Very best black vein, 
lis. 6d. to 15s. 9d.; Western Valleys, 14s. 9d. to 15s.; Eastern, 
13s. 9d. to 14s.; other kinds, 13s 6d. to 13s, 9d.; best smalls, 8s. 
to 8s. 6d.; seconds, 7s. 6d. to 8s.; inferiors, 7s, 3d. to 7s, 6d.; 
bituminous, best households, 15s. 6d. to 16s. 6d.; seconds, 14s, 
to 15s. Patent fuel, 14s. 6d. to 15s. Coke: Foundry, 18s. to 20s.; 
furnace, 16s. 6d. to 17s. 6d. Pitwood, 16s. 6d. to 17s. 


Swansea Coals. 
This week little has been done in the anthracite coal 
market ; poor inquiry ; tonnage supplies small ; several collieries 
reported idle. Rubbly culm exceptional, and prices firm and 
scarce. Other coals quoted at low figures. Latest :—Anthracite : 
Best malting, hand picked, 21s. to 23s. net; seconds, 17s. to 
19s, 6d. net; big vein, 14s, 6d. to 17s. 6d., less 24; red vein, 
lis. 6d. to 12s. 6d., less 2}; machine-made cobbles, 21s. to 
22s. 6d. net; Paris nuts, 22s. to 23s. 6d. net; French nuts, 22s. 
to 23s. 6d. net ; German nuts, 22s. to 23s. net; beans, 19s. 6d. 
to 21s. net; large peas, lls. to lls. 6d. net ; fine peas, 9s, 6d. 
to 10s. net ; rubbly culm, 5s, 9d. to 6s. 3d., less 24; duff, 3s. to 
3s. 3d. net. Steam coal: Best large, 17s. 6d. to 18s. 6d.; seconds, 
13s. 9d. to 15s.; bunkers, 10s. 9d. to 11s.; small, 7s. 6d. to &8s., all 
less > Bituminous: No. 3 Rhondda, 18s. to 18s. 6d.; through, 
15s. 6d. to 16s.; small, 10s. 9d. to 11s. 6d., all less 24 Patent fuel, 
18s. 3d. to 13s, 6d., less 24. Steam coal market a steady inquiry. 


Iron and Steel. 

There has been increased slackness in the trade during 
the past week. Latest quotations, Swansea :—Pig iron: Hematite 
mixed numbers, 64s. 3d. cash, 64s. 4d. one month; East Coast 
hematite, 69s. to 70s.; Middlesbrough, 47s. 7d. cash, 45s. 10d. one 
month ; Scotch, 53s. 74d. cash, 53s. 104d. one month ; Welsh 
hematite, 71s. to 72s. Siemens steel bars, £5 5s.; Bessemer, 
£5 2s. 6d. Other quotations :—Copper, per ton, £54 13s. 9d. 
cash, £55 6s. 3d. three months, Lead: English, £13 10s. per ton ; 
Spanish, £13 per ton. Spelter, £23 per ton. Silver, 21,5,d. per oz. 
Iron ore, Newport and Cardiff: Best Rubio, 2ls. 6d, to 22s, ; 
second class, 20s. to 20s. 6d. 


Tin-plate. 

There has been no falling off in the briskness which has 
been so long a gratifying feature in the trade, and judging from 
indications, not only in the Swansea district, but all around, this 
promises to continue. Prices of tin-plates easier. Welsh trade is 
feeling the result of the keen competition z the American works, 
which have not only taken the whole of the Standard Oil Com- 
ny’s orders for the next few months, but are also securing the 
bulk of the Canadian business. Manufacturers are well supplied 
with specifications, so that there is no pressure to sell as far as 
they are concerned, but for oil plates in stock and unsold quanti- 
ties in merchants’ hands lower prices are being accepted. Latest 
quotations :—Bessemer cokes, 14s. 6d. to 14s. 74d. per box ; C.A. 
roofing sheets, 39 g., £9 10s. per box ; big sheets for galvanising, 
30 g., £9 10s.; finished black plates, £11 15s. to £12; galvanised 
sheets, 24 g., £10 15s. to £11; block tin, £186 cash, £184 10s. 
three months. 








NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 


(From our oun Correspondent. ) 


Rheinland-Westphalia. 

THE meeting of bar makers on the 7th inst. in Diissel- 
dorf has not had any definite result as regards the prolonging 
of the Convention, and so, on the 3lst of March of this year, the 
Bar Convention will end. Competition, of course, will become 
fiercer than ever, but makers have declared their intention to keep 
firmly to the prices at present ruling, because they are justly con- 
sidered low and unremunerative. During the last few weeks rates 
have been fluctuating between M. 102 to M. 105 p.t. for inland con- 
sumption, while for export M. 92 to M. 94p.t. have been accepted for 
merchant bars. Some fair contracts were secured at the last- 
named price. Pig iron remains quiet ; there is talk of some large 
works intending to raise their quotations, those at present ruling 
being considered far too low. Home inquiry both for raw and for 
manufactured iron is slow. Still the majority of the works are 
fairly well occupied. A good deal of life is stirring in the railway 
and engineering department. 


From the Siegerland. 

Recent accounts state that the iron ore trade is in a pretty 
fair condition ; foreign iron ore has become a little cheaper. The 
pig iron market is comparatively quiet ; manufactured iron and 
steel sells pretty regularly. 


The Steel Convention. 

Thesalesof the Steel Convention in February were 481,421t., 
of which 273,2¥5 t. were bars, 08,420 t. wire rods, 81,977 t. plates, 
14,507 t. pipes, and 43,222 t. castings. At the general meeting of 
the Steel Convention on the 8th inst. the prices for sectional iron 
were not raised, and they are to be maintained for sales in the 
second quarter. All sorts of railway material are in good call, 
especially from abroad. The business in plates, though fairly 
active, has been influenced by the uncertainty that continues to 
prevail in the bartrade. From the pipe industry good employment 
at unremunerative prices is reported. Wire rods are in good 
request, and the milis are well provided with orders ; M. 130 p.t. 
remains the price quoted for inland consumption, while for export 
orders M, 100 p.t._can hardly be obtained. 


Coal in Germany. 

Moderate sales continue to be effected in engine coal, and 
for house coal very little inquiry comes in. Prices here and there 
are inclined to give way. 

Austria-Hungary. 

The state of employment in raw and in finished iron is 

unsatisfactory ; the only department that can boast of being well 


engaged is the engineering trade. The tone, generally, is quiet, 
and the requirements ot consumers can be easily fulfilled. In coal 


what dull ; the condition of prices has been slightiy weakening of 
late. 
From the Belgian Iron Market. 

During the past week the position of the pig iron trade 
The reports given of the business in 


A good deal of life is shown in the rail department, and 


kigures are available concerning imports (for consump- 
t. were imported ; 


iron plates of all descriptions, 24,035 t. 





AMERICAN NOTES. 
(From our own Correspondent.) 
NEW YorK, March 22rd 
BUILDING enterprises among leading Atlantic coast citie 
in the aggregate 100,000 tons of structural material and plate and 
already bids have been made upon a considerable portion of ‘th 
grand total. Similar activity in building construction js assured 
in all of the larger Western cities, and the manufacturers look fo 
inquiries from such sources within the next few weeks. Structural 
material capacity is showing improvement and the figures of con 
sumption this year will be much larger than last. The Republic 
Iron and Steel Corporation is operating 71 per cent. of its blast 
furnace capacity and the Inland Steel Company 95 per cent,? the 
Cambria, the Pennsylvania, and the Lackawanna Steel Companies 
85 per cent.; and the Bethlehem Steel Company, 90 per cent. The 
order for the 6400 tons of material for the Pennsylvania terminal 
post-office goes to the American Bridge Company, which is a gyb. 
sidiary branch of the Steel Corporation. The Trinity Church 
Corporation of this city wants 3000 tons for a warehouse on the 
lower west side of the city. A number of large orders for materia} 
for use in this city are scheduled for the early part of April, The 
Transvaal Government of South Africa has B woth an order for 
Mallett engines, and some local railroads have contracted for 
engines this week aggregating 40. The crude iron market con. 
tinues dull, particularly for forge and foundry irons. Rolling mil 
capacity is taken up slowly. Tin-plate mills are gathering up 
business faster than any other branch of the industry. he tin. 
late market shows fair activity, and large shipments of tin are 
ing made into the interior to supply tin-plate manufacturers, 
Pipe makers are constantly in the market for supplies, the latest 
Eastern order being for 5000 tons of low grade iron. The weakness 
of the copper market is mainly due to the unwillingness of the iron 
buyers to pay more than 124 cents. Total copper exports so far 
this month 13,401 tons. 


8 Call for 








PERSONAL AND BUSINESS ANNOUNCEMENTS, 





THE Walsall Electrical Company, Limited, of Walsall, informs 
us that it has appointed Mr. C, Gunner, of Derwent Lodge, 
Croydon-road, Anerley, London, as its London agent. hs 
Mr, E. C. Amos, M.I. Mech. E., has removed from 3, Laurence 
Pountney-hill, E.C., to 22, Martin’s-lane, Cannon-street, F.C, 
Telephone No.: Bank 5438. Telegrams: ‘‘ Drilling, London.” 
WE are asked to state that Mr. Walter Duckett has severed his 
connection with the Austin Motor Company, Limited, and has 
formed the Moss Gear Company, Limited, Crown Works, [’ool- 
street, Aston, Birmingham. 


HASLAM AND SCHONTHEIL, Limited, electrical and mechanical 
engineers and merchants, of Cardiff, inform us that on and after 
to-day their offices, showroom, and stores will be removed from 


Western Mail Chambers to 11, Windsor-place Cardiff. Their 
telegraphic address and telephoue numbers will remain the same, 
namely, ‘‘ Thor, Cardiff,” and 678 National and 606 P.O. (for trunk 
calls). 

THE United States Metallic Packing Company, Limited, of 
Bradford, informs us that in order to cope more promptly and 
satisfactorily with its business in the district comprising 
Northumberland, Durham, and North Yorkshire, it has opened a 
branch office at 2, Collingwood-street, Newcastle-on-Tyne. Tele- 
grams, ‘“‘ Packing, Newcastle.” Telephone, No, 2102 Central. 
The office is in charge of Mr. H. B. Plummer. 








THE statutory meeting of the Machine Tool and Engi- 
neering Association was held last Wednesday afternoon at the 
Midland Hotel, Manchester. Mr. J. T. Peddie, who presided, 
said the principal object for which the association was formed was 
to contro! and limit the number of engineering exhibitions In 
the past exhibitions had been organised whether they were wanted 
or not, and manufacturers had often found themseives compelled 
to exhibit because they were led to believe that a competitor in- 
tended to do so. The directors had agreed with promoters of 
rival exhibitions at Olympia for 1912 and 1913 to cancel them and 
to join in the management of an exhibition under the direction of 
the association. It was intended to make that exhibition as in- 
ternational in character as possible. ‘I'he Board of Trade had 
authorised the statement that an international exhibition would 
probably be held at Winnipeg in 1914, and it was likely that the 
association would be asked to organise the British engineering 
section there. 


AN interesting address on the manufacture of Portland 
cement was recently given before the Royal Society of Arts, by 
Mr. A. C. Davis. Mr. Davis reminded his audience that lortiand 
cement was originally invented in England some three-quarters of 
a century ago, and that the British makers adhered solidly to old- 
fashioned methods for some decades. For some years, however, 
the British cement maker had been actively engaged in building 
modern works, and putting down up-to-date plant in his obsolete 
factories, with the result that for quality of product, combined 
with low cost of production, the British manufacturer has nothing 
to fear from oversea competitors, and British Portland cement to- 
day has no rival in quality the world over. Mr. Davis went on to 
say that the debt which we owe to Portland cement was hardly 
recognised as widely as it should be. Its invention alone had 
rendered possible many of the extraordinary architectural, and more 
especially engineering, feats of the last century, its durability far 
exceeding iron, bricks, and building stone, 


ConTRACTS.—We learn that Messrs. Steel, Peech and Tozer have 
just placed an order for a ground type electrically driven open- 
hearth charging machine with Messrs. Babcock and Wilcox, who 
have recently opened a department for dealing with steel works 
cranes and plant. The machine will embody several recent 
improvements.—The North British Locomotive Company, Limited, 
of Glasgow, has received an order for twenty ‘‘Atlantic”’ type three- 
cylinder express passenger locomotives from the Nortn-Kastern 
Kailway Company.—We are informed that J. Dampney and Lv., 
Limited, of Cardiff, have recently received repeat orders for their 
* Apexior ” compound for preventing incrustation and corrosion 10 
steam boilers from the Trinity House, the London County Council, 
the Cunard Steamship Company, the Great Western Railway 
Company, the Buenos Aires Great Southern Railway Company, 


and the Ferro Carril Central Norte.—The Japanese Government 


has placed with the Power Gas Uorporation, Limited, of Stockton- 


on-‘lees, an order for the complete equipment of an electric power 
station fur driving the railway between ‘lokyo and Yokohama. 
The Mond gas producers will be fixed in three units, each unit 
consisting ot three generators and sulphate of ammonia recovery 

lant. 
coaety 2u per cent. of ash. Most of the steam for uhe gas plant 
will be obtained from boilers heated by means of the exhaust from 
the enginés. 
double-acting four-cycle type, each of 24Uu brake horse-power, 
with the cylinders arrangeu in tandem, and they will be manulac- 
tured by the Lilleshall Company, Limited, of Uakengates, Shrop- 


‘rhe fuel tu ve used is of an interior quality, containing 


‘There will be four Niirnberg gas engines of the 








furnace, 16s, 6d. to 17s. 6d. Pitwood, ex ship, 16s, 3d. to 16s, 9d. 


common steel bars, 48,257 t.; hoops, 4205 


t.; girders, 10,462 t.; 


shire, 


‘Lhe alternators will be of the Dick, Kerr fly-wheel type. 
































Manow 81, 1911 THE ENGINEER 345 
———oo— : 
impossible. The object is attained by providing the supply 
CATALOGUES, BRITISH PATENT SPECIFICATIONS. branch with a syphon-like oil closure. This prevents the penetra- 
wy, BeNNIS AND Co., Limited, 28, Victoria-street, S.W.—This is] When an invention is communicated from abroad the name and address 
it describing a new type of CO, recorder which is claimed | of the Communicator is printed in italics. N°2241. 
i the simplest instrument of its kind. When the abridgment is not illustrated the Specification is without 
THE JUDSON-J ACKSON Company, 14, Great George-street, West- | drawings. 
- tar §.W.—A well-got-up catalogue to hand from this com- Copies of Specifications may be obtained at the Patent-ofice Sale Branch, 
oven a reference to high-speed lathes. Many illustrations are | 25, Southampton-buildings, Chancery-lane, L » W.C., at 8d. each. 
wd as The first date given is the date of epplienton; the second date at the 
. Ta: Buirish ALUMINIUM Company, Limited, 109, Queen 7 the =a < so~  gtggada — of the acces 
Victoria-street, E,.C.—This fo a pecs — r with Any person may on any of the grounds mentioned in the Acts, within ———_—— 
aluminium ¢. copper cables for low-tension feeders and distributors | two months of the date given at the end of the abridgment, give notice at 
on underground networks, the Patent-ofice of opposition to the grant of the Patent. 
J, (, LYELL AND CO., Limited, 113, Great Portland-street, oo oO | 
“a oircus, London, W.—This is a catalogue dealing with the 
gc nh for motor cars, cycles, motor omnibuses, lorries, cabs, CONDENSERS AND FEED-WATER HEATERS. of 


‘air silencer a i i 
uae, motor boats, industrial vehicles, &c. 

Arias Locomotive Works, St. George, Bristol.—This is an 
excellent little pamphlet giving some views of this firm’s workshops 
nd some examples of the locomotives built therein. The pamphlet 


pr ‘+h cannot fail to interest those associated with locom:- 


is one whic 
tives. 

Tue Crypto EvgcrricaL Company, 149, 155, 157, 159, Ber- 
mondsey-street, S.E.—This is a little pamphlet dealing with 
electric light plants for large and small houses. These plants 
comprise engine and dynamo, storage battery, and regulating 
switchboard. 

SamveL DENISON AND SON, Limited, Hunslet Foundry, Leeds. 
—An extensive catalogue dealing with testing machines has been 
forwarded to us. The machines illustrated and described are 
suitable for many classes of service in connection with the engi- 
neering and other trades, 

Veritys Limirrep, Aston, Birmingham.—Some circulars to hand 
from this company deal with metallic filament lamps, inverted, 
enclosed, and photo-printing arc lamps, water-relieving con- 
tact gear for arc lamps, “ Ashton ” tropical fans, 400-hour arc 
lamps, and searchlight projectors. 

THE WALSALL ELECTRICAL CoMPANY, Limited, 57, Bridge-street, 
Waisall.—This is a leaflet dealing with the Walsall battery auto- 
cut-in and cut-out. This switch is claimed to be admirably suited 
for private electric lighting installations, and where the plant is in 
the hands of an unskilled attendant. 

§. Dixon AND Son, Limited, Leeds.—This is a catalogue dealing 
with gun-metal and iron steam fittings for engines and boilers, &c. 
A noteworthy feature about this catalogue is that it is provided 
with a thumb index, which enables any specific information to 
be found readily. Prices are given throughout. 

ERNEST GRETHER AND Co., Manchester.—‘‘The Bleaching of 
Textile Fabrics by Electrolysis ” is the title of a pamphlet issued 
by this firm. It contains an interesting account of a typical 


bleaching plant in which common salt, 15 per cent. solution and 


continuous current of 110 volts and 80 ampéres are employed. 


R. Waycoop AND Co., Limited, Falmouth-road, London, 8. E.— 
From this firm we have received an interesting pamphlet dealing 
with some recent installations of electric lifts. Some interesting 
particulars and illustrations are given of the lifts which the firm 
has supplied for the new post-offices at King Edward-buildings. 


Davip BripGk AND Co,, Limited, Castleton, Manchester.- 
Section M catalogue sent us by the above firm is devoted to 
Heywood and Bridge’s friction clutches, for which the following, 
amongst other claims, are made :—No end thrust: self-locking 
when in gear; perfect balance ; equally suitable for high and low 
speeds; absence of shock and jar when being engaged and 
disengaged. The catalogue contains numerous illustrations of 
various applications of the appliance. 

THE Union ELEcTRIC COMPANY, Park-street, Southwark, 5.E. 

‘Night Pictures” is the title of a little booklet received from 
this tirm. It contains some excellent illustrations showing various 
buildings in London which are lighted externally with the firm’s 
“Excello” flame are lamps. All the illustrations are from photo- 
graphs taken at night, and in every instance the effects are remark- 
ably good. Each illustration is accompanied by a few brief notes 
calling attention to special points concerning the pictures. 


ALFRED HERBERT, Limited, Coventry.—‘‘A Milling Machine 
Analysed” is the title of a handsome little booklet received from 
this firm. It thoroughly describes the company’s standard hori- 
zontal milling machines, and each component part is illustrated. 
In addition, it deals with specialisation in manufacture, experi- 
mental building of new machines, test cuts, standard and special 
tool outfits, and tested milling cutters. From the same firm we 
have also received circulars dealing with ‘‘ Norton” plain grinding 
machines and a 20in, high-speed drilling machine. 

Prick Atk Lirr Pump Company, Broadheath, Manchester.- 
The Multex air lift pump described in this pamphlet has a rising 
main, the area of which increases in proportion to the expansion 
of the air, thus permitting it to expand laterally instead of 
longitudinally, and therefore without materially increasing the 
velocity of the tlow. The system involves the use of taper tubes 
instead of parallel tubes. In parallel tubes expansion can only 
take place in the direction of the length, thus accelerating the 
velocity of the water and increasing friction. The pamphlet con- 
tains a diagram showing the effects of parallel and taper mains. 


BouLTON AND PauL, Limited, Norwich.—An extensive and well 
compiled catalogue sent to us by this firm deals with export 
buildings. It illustrates and describes bungalows, cottages, 
hospitals, churches, pavilions, stables, shelters, and residences. It 
also has reference to galvanised wire netting, fencing, pumps, 
kennels, gates, garden requisites, fowl] houses, water carts, horti- 
cultural buildings, aviaries, windmills, and paraffin and crude 
oil engines. It is worthy of mention that the buildings listed are 
priced f.o.b. London, and that dimensioned plans are included. 
Mdina are also given, so that ordering from abroad is greatly 

cilitated, 


: THE ELECTRIC AND ORDNANCE ACCESSORIES COM PANY, Limited, 
Cheston-road, Aston, Birmingham.—‘‘ Ordnance Propeller Fans” 
is the title of a pamphlet which has been sent to us by this com- 

any. The fans dealt with are claimed to be specially suitable for 

eating and ventilating installations, both on the plenum and 
exhaust systems, for the removal of smoke and dusty atmospheres 
from factories, laboratories, &c., for removing steam and hot air 
from laundries and engine-rooms, and for the ventilation of various 
classes of buildings. They are also suitable for drying various 
substances such as hops, paper, timber, in all cases where large 
and short ducts are available, so that there is little or no resistance 
to be overcome, 


as ICKERS, SONS AND MAXIM, Limited, 32, Victoria-street, 8. W.— 
+ 1s a circular giving particulars of this firm’s new twisted twist 
rill, which is being manufactured at the Erith works under an 
epee with the Pratt and Whitney Company, of America. 
The special advantages claimed for this drill are as follows :—(a) 
€ “Increased twist” in the shank provides exceptional holding 
aati and makes it impossible to twist the shank under any 
pe ie conditions, or to fracture the tang; (}) the twisted shank is 
Upplied one size larger than is usual without any increase in 
oo The harder the service, the firmer the grip with the socket 
> age (c) because of its increased strength, this twisted drill 
(a) the Operated with faster feed and speed than any milled drill ; 
the e Rom 3 clearance is exceptionally liberal, without affecting 
cet ity of the tool; (e) the use of vanadium steel in the 
alth, ae of the drill in lieu of ordinary high-speed, and (/) 
of hi e the cost of the vanadium steel is more than double that 
'gh-speed steel, the drill is supplied at high-speed steel prices, 





11,043. May 4th, 1910.—IMPROVEMENTS IN FEED-WATER HEATERS 
FOR STEAM BOILERS, Agar Cross and Co., Limited, 11D, Regent- 
street, London, S.W. 

The engravings show this invention applied to a compound trac- 
tion engine. From the suction pipe A the feed = B passes the 
water forward through the non-return valve C into the exhaust 
steam heater D. Leaving this the feed-water enters the header E 
on one side of the diaphragm F, Thence it passes through the 
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tubes G across the smoke-box to the second header H. It now 
returns to the header E, but flows into it on the other side of the 
diaphragm. Leaving thischamber it passes through the clack box 
J into the boiler. A flap valve K regulates the action of the heater 
inside the smoke-box. The exhaust steam heater consists of two 
co-axial tubes in the annular space between which the waste steam 
circulates entering at L and leaving as condensed water at M. For 
expansion purposes a stuffing gland is provided at N.—Mavvh 8th, 
1911. 


TELEGRAPHS AND TELEPHONES. 


30,030. December 12th, 1909.—IMPpROVEMENTS IN THE PRODUC- 
TION OF PULSATING HIGH-FREQUENCY ELECTRIC CURRENTS, 
Egbert von Lepel and Dr. Walther Burstyn, both of 9, Trann- 
steiner-strasse, Berlin, Germany. 

Referring to the upper engraving, a high-frequency generator 
A, preferably of-the quenched spark type, is supplied with con- 
tinuous current, or with commercial alternating current, by leads 
BB, in which a choking coil C is inserted. Connected in parallel 
with the generator A is a high-frequency circuit containing an in- 
ductance |) and capacity E, which may be coupled with a grounded 
antenna F, as through the coupling coils D D', or with other high- 
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frequency circuits. In addition to the high-frequency circuit D E 
there is connected in parallel with the generator a Duddell circuit 
comprising an inductance G and condenser H, and also preferably 
a regulating resistance.I. If now the electrical constants of the 
whole arrangement are suitably chosen, the Duddell circuit 
influences the generator so that the energy of the high-frequenc 
oscillations varies in accordance with the frequency of the Duddell 
oscillations, because the Duddell current is superimposed upon the 
supply current. The regulating resistance may be used to keep 
the maximum value of the Duddell current lower than that of the 
supply current, otherwise the number of pulsations become double, 
and a loss of energy results. The high-frequency and Duddell 
circuits may be pat in any known manner, as, for example, in 
the manner shown in the lower engraving.— March 8th, 1911. 


TRANSFORMERS. 


2241. January 28th, 1911.—IMPROVEMENTS IN AND RELATING TO 
OIL-COOLED TRANSFORMERS, Otto Kulka, of Ellerholzdamm, 

15, Steinwiirder, Hamburg, Germany. 
According to this invention a device is used with oil-cooled 
transformers for protecting the oil from the action of moisture, so 
that the absorption or formation of moisture in the transformer is 
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tion of moisture into the transformer. ‘he moisture collects in 
the chamber to be seen on the left, and may be drawn off by 
means of the cock A.—March 8th, 1911. 


SWITCH GEAR. 


30,101. December 24th, 1909.—IMPROVEMENTS IN OR RELATING TO 
CONTACTS FOR CONTACT BREAKERS, ESPECIALLY APPLICABLE TO 
INDUCTIVE ELECTRICAL APPLIANCES, Ernest Turner and George 
Fenwick, both of 653, Sixth-street, Trafford Park, Manchester. 

Referring to the engravings A is the piece of carbon and B the 
metal holder ; this latter being in the form of a spring cup. The 
cup and piece of carbon are, preferably, cylindrical. The carbon 
is adjustably fitted in its holder and through the closed end of the 
cup passes a screw C, the end of the screw being designed to bear 
centrally against the carbon, and, when the screw is adjusted, 
advance the carbon beyond the open end of the holder. D is the 
check nut which enables the holder to be securely held to the part 
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designed to carry it, as well as to lock the screw after adjustment. 
The exterior of the holder may be knurled or milled to facilitate 
the gripping of the holder while the screwor nut is being adjusted. 
The knurling of the holder also allows of the holder being rotated 
and the carbons of two contacts ground one against the other in 
order to ensure of a perfect contact. In order to expose a greater 
area of contact one carbon of a pair may be made with a conical 

int and the other with a conical recess. By the use of carbon, 
in lieu of platinum, a less expensive substance is provided, and, 
being cheap, the contacts can be of large area, thereby ensuring 
a greater efficiency. To increase their conductivity the carbons 
may be copper plated.— March 8th, 1911. 


MACHINE TOOLS AND SHOP APPLIANCES. 


8201. April 5th, 1910.—IMPROVEMENTS IN BoRING MACHINEs, 
Hulse and Co., Limited, Edwin Adams and Thomas Morley 
Lowthian, all of Ordsal Works, Regent Bridge, Salford. 

The purpose of this invention is to provide means for boring 
recessed or tapered holes such as are required in the chambers of 
guns or the air vessels for torpedoes. The boring bar A is pro- 
vided with a former plate B, which is formed with a groove C, 











undulated to correspond with the recesses to be bored. A runner 
D works in this groove. This runner is mounted loosely on a stud 
carried by an annular plate E capable of rotating in a recess in the 
cutter head. The tool-box F is provided with a stud and runner 
G, the latter of which engages in a cam-shaped slot H cut in the 
annular plate E. Thus, as the cutter head is driven forward the 
runner D rises and falls in the groove C, so that the radial motion 
of the tool-box is adjusted in the required manner.—JMMarch 8th, 
1911. 


MEASURING AND TESTING INSTRUMENTS. 


4669, February 24th, 1910.—AN ELECTRICAL TRANSMISSION 
DYNAMOMETER, Charles Vickery Drysdale, D.Sc., White- 
sands, Grammar School Hill, Reigate, Surrey. 

The shaft transmitting the power is divided and each part 
carries a coupling A. These couplings are united by a series of 
spring steel strips B, and each carries a soft iron inductor C. 

ch inductor rotates within a smail alternator armature D wound 

with coils E. The armatures, which are held stationary by a 

weight or tie, are supported from the shaft by non-magnetic ball 

bearings F and are joined together by permanently magnetised 
steel bars G. The ends of the armature windings are brought out 
to the terminals H. The magnetic flux thus from one 
armature to its inductor through the coupling to the other in- 





ductor and back through the second armature. e fluxes and 
electro-motive forces for both alternators are thus equal. When 
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power is being transmitted the twist of the coupling causes a 
variation in the magnitude and phase displacement of the electro- 
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motive forces from which the power can be read by means of an 
alternate current volt-meter.-—Murch 8¢/, 1911. 


10,722. May 2nd, 1910.-ELecrrostatic VOLTMETER, Richard 
Beresford Burrowes, of Oxley Villas, Stafford-road, Wolver- 
bampton. 

This instrument consists essentially of an electric condenser 
system of variable capacity. The two metal coatings of the con- 
denser are both fixed, and consist of two co-axial metal cylinders— 
see A and B—with one, two, three or more evenly spaced openings 
in the cylindrical surfaces >f each. In the space between the two 
fixed cylinders and co-axial with them is supported a cylinder of 
flint glass G, or any other suitable dielectric with the same number 
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of evenly spaced openings as either of the metal cylinders. 
The variable capacity is effected by the rotation of the 
dielectric cylinder, the substance of which has a_ specific 
inductive capacity different from that of air. By means 
of a pointer attached this rotation of the dielectric cylin- 
der about its axis measures the potential difference. The 
rotation of the dielectric cylinder may be controlled either by a 
monofilar quartz suspension or any other suitable suspension, or 
the cylinder may be pivoted with a hair-spring control.— Murch 
8h, 1911. 


MINES AND METALS. 


5588. March 5th, 1910.—IMPROVEMENTS RELATING TO THE SURFACE 
HARDENING OF STEEL PLATES AND OTHER STEEL ARTICLES, 
Vickers, Sons and Maxim, Limited, and Cecil Leslie Sumpter, 
both of River Don Works, Sheffield. 

The improvements described in this specification are for the 
purpose of securing a very hard working face with a tough backing 
in such cases—for example, gear and bevel wheels, ball races, &c. 
—as would experience distortion if ordinary means were used. To 
achieve this end, the object to be hardened must be made of some 
steel capable of becoming hard when quenched from a high 
temperature, say, about 750 deg. Cent. in water. In carrying out 
the process, the article, where it is to be hardened, is subjected to 
a sharp quick heating as from an oxy-acetylene blow-pipe. The 
surface is thus raised in temperature a little above the hardening 
point, while the backing remains coo] below it. On quenching, there- 
fore, the surface will become hard, while the interior will remain 
soft.—March 8th, 1911. 


19,593. August 22nd, 1910.— APPARATUS AND PROCESS FOR 
MAKING WIRE ELECTROLYTICALLY, William Edwin Gibbs, 32, 
West Fortieth-street, New York. 

Copper wire is in particular the subject of this invention. In 
principle the process is very simple. An endless copper wire is 
caused to pass back and forward over two rollers contained in an 
electro-plating bath. These rollers are revolved, so that each 
portion of the endless wire passes through the vat, with a con- 
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sequent deposition of cupper and increase of diameter. As it 
leaves the vat. the wire passes through a draw plate, which reduces 
its diameter to that possessed before its passage through the vat. 
The wire thus grows lengthwise. The drawing is practically self- 
explanatory. A is the draw plate, and B a bath containing a wash 
to remove any copper sulphate which may form on the wire. The 
wire accumulates on the bobbin C, and when a certain length has 


been made it is cut, and a new endless portion made by welding , 


the ends.— March 8th, 1911. 


MISCELLANEOUS. 


10,244. April 27th, 1910.— IMPROVEMENTS IN SicgHt FEED LusRtI- 
CATING Devices, Joseph Henry Sumner, Rhodes Bank Lubri- 
cator Works, Oldham. 

The oil from the force pump enters the sight feed device at A, 
and passing through the bore hole B enters the chamber C. This 
chamber has for one of its walls the glass lens 1) against which 
there is pressed the piston E. A fine hole is drilled through this 
piston, and when no pressure is in the chamber C this hole is closed 
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against the lens D. When pressure comes on the piston it is 
moved back, allowing the oil to ascend through the connection F to 
the parts to be lubricated. A try cock G is provided as shown. 
If this be opened when the pump is working and no oil flows from 
it an indication that something is wrong is obtained. A spring 
loaded valve H is also formed on the outlet side of the piston E. 
This valve is set to open at any given pressure, and when this occurs 
oil will flow out from the pipe J, indicating that the system is 
choked somewhere.— March 8th, 1911. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official (azette.) 


985,778. Feep-waterR Heater, (. Cuille, Le Perrens, France. 
—Filed Janvary 10th, 1911. 4 
This patent describes a heater for the fead-water of locomotive 
and other boilers, characterised by a contrivance for automatically 
regulating the pressure and consumption of steam taken from the 


engine exhaust, this contrivance comprising two automatic valves 
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placed respectively in the steam escape and inlet pipes of the 
heater; the springs of these valves being regulated in such a 
manner that the escape valve closes when the steam pressure in the 
heater reaches a predetermined minimum, while the inlet valve 
closes when the steam pressure rises above a predetermined 
maximum. There is only one claim. 


985,982. E.astic FLuip TurBINE, C. Gf. Curtis, New York, N.Y., 
assignor, by mense assignments, to General Electric Company, a 
Corporation of New York.—Filed August 2nd, 1901. Renewed 
July 14th, 1909. 

In an elastic fluid turbine operated by stage expansion, the 
combination with a single shell, of an annular opening therein 








containing two or more sets of velocity utilising vanes, means for 
delivering the elastic fluid to the first set of vanes to produce a 
partial conversion of the pressure of the elastic fluid into velocity, 
and a stage expansion device located within the same shell between 
each set of vanes and the next, the said device being so arranged 





as to receive the elastic fluid from the preceding set of vanes with- 








ee 

out substantial velocity and deliver such elastic fluiq into 
succeeding set of vanes with a velocity produced by a ra 
conversion of pressure into velocity. There are thirteen claims me 
985,905. METHOD OF MAKING GEARING, A. Johnsto, 
lowa.—Filed July 12th, 1909. ‘ 

This patent describes an original method of making gearing f 
corrugated sheet metal ; the corrugations having tapering eg 
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which bends are brought into parallelism to form rough gear teeth 
then the walls of the teeth are trued under pressure. here are 
seven claims. 
986,317. Tursing, 1. F. Schmidt, Pittshurg, Pa., assignor to the 
Westinghouse Machine Company, a Corporation of Penusiyleani, 
-~Filed A ugust 18th, 1909, 
This patent is for a turbine blade provided with tluid delivery 
passages in its convex face, and an offset at one point to increase 





the delivery angle of the blade at that point. There are four very 
short claims. 


986,374. MerrHop or WorKING Upe-DRAUGHT GaAs PRODUCERS, J. 
Fulding, Gloucester, England.—iled January 18th, 1909. 
This invention consists in taking off the fixed gases and condens- 
able vapours at different levels in a producer, mixing the condensable 
vapours with air and burning the mixture in a steam generator 
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furnace, and introducing the steam so produced together with the 
supply of air to the said producer, whereby substantial self-regu!a- 
tion of the producer is obtained, the rate of consumption of the 
fixed gases being accomplished by a corresponding rate of genera 
tion of the condensable vapours and consequently of the steam 
supplied to the producer. There are two claims. 








For the broad section of the South Indian Railway, 
states the Contract Journal, a 35-ton capacity steam travelling 
breakdown accident crane is to be provided. An institute is to be 
provided for the European railway employés at Fatehgarh, on the 
Rajputana-Malwa Railway. During the official year 1911-12 about 
a dozen new lines will be commenced. The Southern Punjab 
Company is undertaking the construction of the Jullundur-Doab 
route: the North-Western Railway will begin work on the line 
from Jullundur to Horshiarpur ; also the construction of the first 
section of the line from Sarai Kala towards Abbotabad, like- 
wise the Jikhal Hissar Railway; in the United Provinces two 
very important lines, the first from Cawnpore to Banda, and the 
second from Biana to Agra; in Bengal, the extension of the 
Samastipur Roserah line, a continuation of the Ranchi line to 
Lohardaga, and the construction of the Mohda-Jamooni section ; 
and in-Madras, the extension of the Raipur Vizianagram line, 
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Technical Education. 

Tuosk who indulge the congress habit. may 
look forward to the next few months with more than 
usual pleasure, for besides the regular summer meetings 
of institutions and associations there are to be several 
special gatherings. Of the latter two have been already 
briefly announced. The first is the jubilee celebrations of 
the Institution of Naval Architects which, it was stated 
at the meeting on Wednesday last, will be held in July, 
and the second is a conference on engineering education 
which is to be convened some time in June next by the 
Institution of Civil Engineers. It is hoped, so Mr. 
Siemens said at the dinner of the Institution, that the 
presence of visitors, come from all corners of the Empire 
to the Coronation celebrations, may give this conference an 
exceptionally wide significance, and may lead tothe formu- 
lation of a scheme that will be as acceptable to the 
Colonies as to the Mother-country. We fear that it is 
almost a vain hope that any standard of engineering train- 
ing can be found. Years agoa committee of the twoengi- 
neering institutions drew up an admirable scheme. It is 
practically dead and almost forgotten. One of its wisest 
recommendations was that the young engineer should 
spend a year in works before going to college. Engineers, 
az a whole, are agreed about the excellence of that 
advice, but parents, and they have to be bargained with, 
think otherwise. We have exceptional opportunities of 
kncwing this for a fact, and we venture to suggest that 
any new scheme that may be evolved should not be 
drawn up by engineers and professors without knowing 
whether itis likely to have the support of parents and 
guardians. 


Employers’ Liability. 


Tue principle that every man shall do as he likes, 
and if he won’t we will make him, is still, it appears, 
enforced in the United States. Last year the State of 
New York thought it would be a good thing to adopt 
workmen’s compensation, and passed a measure which 
was closely modelled on our own British bill. Knowing 
what a boon our statute has been to the legal profession, 
we can imagine the pleasant anticipations with which the 
American lawyers copied it, and the disappointment with 
which they learnt from the Court of Error and Appeals 
that such a law was unconstitutional, and could not be 
tolerated. It is a little difficult for anyone not imbued 
with the American spirit to understand more of this 
decision than that compensation is deemed an infringe- 
ment of the liberty of the citizen, be he an employer 
because he is made pecuniarily liable for accidents 
to his servants, and be he a workman because, if he 
likes to get injured that is entirely his affair, and no one 
else should share the responsibility. The only thing that 
can be said against this robust view of the matter is that 
it is out of date. State interference between employer 
and employed is now the universal rule. Whether 
America will succeed in coming into line by passing a 
workmen’s compensation act is open to the gravest doubt, 
for a constitutional amendment would be necessary, and 
it is easier to move the equator than make a change in the 
American constitution. 


The Paris Exhibition of 1920. 


TuE possibility of organising another Universal 
Exhibition in Paris in 1920 appears very remote in view 
of the unfavourable replies received by the Government 
from the majority of Chambers of Commerce throughout 
the country. The Paris Chamber of Commerce states 
that since the Exhibition of 1900 there have been such 
great changes in the conditions of labour that it is impos- 
sible to overlook these when discussing an enterprise of 
this kind. In the carrying out of public works in Paris 
contractors are unable to enter into engagements owing 
to the way in which the men constantly abandon their 
work, and no one can start upon a contract with the cer- 
tainty of being able to complete it. This state of things, 
says the. Paris Chamber of Commerce, is becoming so 
serious that all those whose assistance is necessary for 
the carrying out of exhibition works refuse to enter into 
engagements to terminate them by a certain date. These 
difficulties, moreover, are necessarily augmented by the 
important programme of public works which is now being 
put into execution, and will last over a period of ten 
years, during which time the competition of exhibition 
works would only have the effect of increasing the exac- 
tions of the men. Another objection to the proposed 
Universal Exhibition is the usual experience of higher 
prices and higher cost of living due to the influx of 
visitors, and this continues long after the exhibition is 
forgotten. The French Chambers are not opposed to 
exhibitions on principle, although it is considered the 
improvements in travelling facilities render them less 
necessary than formerly, and it is suggested that the 
object would be better served by the periodiea] holding 





of exhibitions devoted to special industries. As the pro 
ject of a universal exhibition is likely to fall through, an 
attempt is being made to create a movement in favour of 
organising a special exhibition in the east of Paris, pro- 
bably in the Bois de Vincennes. 


Navy Fstimates. 


Tue Navy Estimates have been passed with less 
excitement than in recent years. They may be described 
as moderate ; neither large enough to satisfy the big navy 
man, nor small enough to satisfy the Labour members. 
The principal item is five first-class ships, and in this 
respect, at least, the Cawdor memorandum has been 
followed. None of these ships will be actually laid down 
this year. Of secondary vessels there are four cruisers, 
three protected and one unarmoured; twenty destroyers 
and half-a-dozen submarines. On this new programme 
about one and three-quarter million pounds will be spent 
before next April, whilst thirteen and one-third million 
will go on the continuation of ships already in hand. 
The remaining millions which make up the total to 
£44,392,500, or three and a quarter millions more than 
last year, will be spent on the usual Navy requirements 
and on works, amongst which the harbour at Rosyth and 
the lock and dock at Portsmonth may be particularly 
meationed, as they will involve heavy expenditure this 
year if they are to be completed in contract time. There is 
not a word in the Estimates about the fitting of oil or gas 
engines to battleships, cruisers, destroyers, or any fighting 
vessels, so that the usual crop of rumours which may be 
expected with the dog-days should be received with 
caution. 


Professor van’t Hoff. 


Wir the first day of the month the world of 
science lost a brilliant thinker and writer in the person of 
van’t Hoff. Many of his theories and hypotheses have 
already entered into the daily work of the chemist and 
metallurgist, and it is not too much to say that in the 
course of time, as the ionic theory of physical laws 
expands, they will be more and more widely recognised. 
Van’t Hoff established his reputation in 1874, when as a 
young man of only twenty-two he advanced the proposi- 
tion that the usual plane formule for organic compounds 
did not express the complete truth, and that three dimen- 
sional formule were required. In later years he turned 
his attention to physical chemistry, adding much to a 
knowledge which was then but little developed. But 
amongst engineers at least he will be principally remem- 
bered by his theory of solutions, which affects all branches 
of electro-chemistry and electrolysis, and his masterly 
conception of solid solutions, which is now so familiarly 
employed in Ciscussing the nature of alloys. Of late 
years he turned his attention principally to oceanic 
salt deposits, and between the years 1897 and 1908 he 
published no less than fifty-two monographs on the sub- 
ject. Asa result of these inquiries a special society to 
carry forward the work of van’t Hoff was formed, and 
already numbers 150 members. 


Telescoping. 


The telescoping of railway coaches has been a 
familar phenomenon for years, but it is only within the last 
month its seriousness has received official recognition. In 
two Board of Trade reports—those on the Hawes Junction 
and Willesden accidents—it is referred to, and the 
desirability of looking for some means of preventing it 
discussed. Attention has so far been mainly directed to 
the buffing arrangements, but any change in this direction, 
however practical it may be, will only meet half the case 
if provision is not made for the displacement of the coach 
bedy on the under frame. Possibly the readiest solution 
of the problem will be found in providing what might be 
called an armoured end rigidly built on to the under 
frame, and of such a height that it could not be jumped 
over by a telescoping coach. But the best course of all is 
to make collisions impossible by improvements of the 
signalling system. We may remember years ago seeing 
very successful models of railway coaches built of three 
cylindrical carriages placed crosswise on an underframe. 
In case of collision the middle cylinder was displaced 
upwards, and little harm was done. The inventor was 
told, quite properly, that railway trains were not built to 
collide. That is the principle we have to keep before us. 
If collisions were not injurious they would be frequent ; 
let them remain serious, and they will be very rare. 


Reforms on the Ouest-Etat. 


THE month has passed. without any serious 
accident on the Ouest-Etat Railway. Such incidents as 
a locomotive starting from the station without the 
coaches, and returning half an hour later when the driver 
had discovered that something was amiss, or of loco- 
motives coming to a standstill and refusing to move, are 
of too common occurrence to merit any special notice. 
Under the new management the service has certainly 
improyed, and jt has been found possible even to run a 





number of trains that were temporarily taken off pending 
the work of reorganisation. The Minister of Public 
Works, M. Charles Dumont, has shown unusual zeal in 
personally investigating the shortcomings of the service. 
Owing to the height of the footplates on the new “ Pacific” 
locomotives and the increasing speeds, he has ordered 
that all the signals are to be raised, and on the main lines 
these are to be covered by new square signals, which are 
to be placed atas great a heightas possible. The question 
of automatic signalling in the cab has also been thoroughly 
gone into, and as the result of a conference with enginears of 
the different railway companies, who explained the merits 
and shortcomings of the different systems of cab signals 
that had been experimented with, the Minister has 
instructed the Director of State Railways to see whether 
it would not be possible immediately to equip locomotive 
cabs with automatic signals. He has also requested the 
directors of different companies to select the apparatuses 
which they regard as most suitable, and report upon them 
with a view to their adoption by next winter. It is 
admitted that automatic signals are unreliable when the 
lines are covered with snow or ice; but it is stated that 
experiments carried out on the Est give promise of a 
satisfactory solution. It would be interesting to know if - 
the Minister has taken sufficiently into account the risk 
of drivers relying too much upon mechanical or electrical 
systems that can hardly be infallible. 


Ipswich Docks. 


An important meeting of the Ipswich Dock Com- 
mission was held on the 10th of the month, when a rather 


‘| extensive scheme of improvement involving an expendi- 


ture roughly estimated at £160,000 was brought forward 
by the Committee of Management. The scheme pro- 
vides for a new entrance into the existing dock and for a 
half-tide basin, through which the traftic both to this and 
to the existing 50ft. lock must pass. For this half-tide 
dock a single-entrance from the river is provided, which, 
in conformity with the inner dock entrance, will have a 
width of 65ft. and a depth on the sill at L.W.S.T. of 
17ft. 6in. The rise of spring tides at Ipswich is 13ft., and 
the present lock, which was sanctioned in 1877, can at 
H.W.N.T. deal with vessels drawing no more than 17ft. 
The continued increase in the size of craft trading to the 
port led the Commission, as long ago as 1899, to seek the 
advice of the late Mr. C. A. Brereton, who, beyond certain 
minor works in the dock, the bulk of which have been 
carried out, recommended the construction of deep-water 
berths ata point slightly lower down and on the opposite 
bank of the river, and also the ultimate provision of a 
new deep-water dock near the same point. Nothing has 
been done towards carrying out any of these major recom- 
mendations, and the discussion lay between these and 
the new proposals to bring the existing dock more up to 
date. Ultimately, though by the casting vote of the 
chairman alone, it was decided to sanction the new pro- 
posals. The desigris were not brought forward as final, 
and even if the principle is adhered to, modifications will 
be necessary when details are gone into. This would 
seem especially to be the case in the line selected for the 
railway crossing of the new inner entrance, which, as 
shown in the plan, involves a very objectionable knuckle 
and the carrying of a curved track over the swing-bridge. 
It would appear that both these objections might be got 
over by moving the bridge spanning the existing 50ft. 
lock. 


The Scottish Ship Canal. 


THE project of the Forth and Clyde Ship Canal, 
which has from time to time been under discussion ever 
since 1889 was brought a step, though perhaps only a 
small one, nearer realisation by the meeting of the 
Glasgow Executive Committee of the Mid-Scotland Ship 
Canal National Association, held on the 8th of the 
month, when Lord Blythswood was present to represent 
the London Committee, Mr. D. A. Stevenson to explain 
the Loch Lomond route, and Mr. C. P. Hogg that known 
as the direct route. Glasgow naturally favours the con- 
struction of a canal, but expresses a firm preference for 
the “direct route.” Neither engineer was disposed to 
advocate his: own scheme to the exclusion of the other. 
If for the direct route a number of locks were necessary, 
few would be prepared to advocate its adoption, but a 
new location has shown that such is not necessarily the 
case, as by the provision of suitable, though doubtless 
heavy cuttings a level waterway can be secured from 
end toend. The “direct route,” if carried out on these 
lines, is estimated to cost about 23 millions as against 
20 millions for the Loch Lomond scheme.. The argu- 
ments raised against the “direct route” are too well 
known to need recapitulation in extenso, but fear is 
expressed that the Clyde is unsuitable in its upper reaches 
near Yoker, where the “ direct route ” will emerge, for the 
safe navigation of the ships of the future, while the cost 
has always been a trouble. Against the Loch Lomond 
route, apart from Glasgow’s interests being not so well 
served, the dangers of the frequent fogs on the loch were 
insisted upon, it being pointed out that for commercial 
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uses the winter, the very time when these fogs chiefly 
prevail, is that when the canal would be of most service. 
The meeting, and a subsequent confirmatory one, adopted 
a unanimous resolution in favour of the “direct route,” 
and urged that the matter be pressed upon the Govern- 
ment. The cost, though large, does not seem prohibitory, 
and the strategic advantages, particularly in view of the 
Rosyth naval base, would seem almost paramount. The 
Duke of Argyll, writing to the Secretary of the Associa- 
tion, expresses the opinion that “the matter should be 
kept before the public until it is definitely decided after 
full discussion whether the game is worth the candle.” 
We trust the decision may not be delayed. 


The Belfast New Dock. 


Critics may say that the new Belfast Graving 
Dock, which was completed during the month and used 
for the first time for docking the Olympic on the 
Ist April instant, has been a long time—seven years— 
under construction. This is undoubtedly the case, but 
the unexpected difficulties which have been encountered 
have alone been responsible. The dock lies upon land 
reclaimed by the deposit of dredgings, and has been 
carried out at a total cost of about £350,000. The width 
at the entrance is 96ft., or a couple of feet more than the 
largest existing graving dock—Canada—in Liverpool, 
though not so wide as the new one in course of construc- 
tion at Liverpool or that at Southampton. The depth on 
the blocks at high water is 33ft. or practically the same 
as that at the Trafalgar Dock, Southampton and the 
Canada at Liverpool. The entrance is closed, following 
the Admiralty practice, by a sliding caisson, and with 
this in place the length of floor available is 850ft., a 
length which can be increased to 887ft. by the substitu- 
tion of an outer caisson. Like the Trafalgar Dock at 
Southampton, the work has been so carried out that an 
extension in length, should such be required at some 
future time, can be effected without throwing the dock 
out of commission. The pumping machinery, which is of 
unusually powerful type, consists of a triple set of 1000 
horse-power steam-driven centrifugal pumps, together 
with the usual drainage sets, which are able to empty the 
dock in one hour and forty minutes. It is, perhaps, worthy 
of comment that electric transmission has not been intro- 
duced, the caissons, &c., being operated by the usual 
hydraulic gear. 


Paris to Dieppe Canal. 


THE inquiry into the expediency of canalising 
the Seine to allow of ships reaching Paris is still proceed- 
ing, but opposition is so strong on financial and economical 
grounds that it is considered very doubtful whether it will 
go much further. The proposal, however, has had the 
effect of reviving a scheme for a canal from Dieppe to 
Paris for barge traffic, and during the month a meeting of 
deputies, members of local chambers of commerce and 
others, was held, when it was suggested that the canal 
should follow the valley of Béthune from Dieppe to 
Gournay, and thence by Beauvais and Creil to join the 
Oise. When a similar scheme was discussed more than 
thirty years ago it was rejected on account of technical 
difficulties, but the present promoters believe that these 
difficulties were more fanciful than real. Such a canal 
would certainly be of enormous benefit in relieving the 
present congestion of the Ouest-Etat Railway, but by the 
time the waterway could be constructed there is reason- 
able hope that the State will have succeeded in improving 
the equipment of its system sufficiently to deal with the 
traffic. 


The Thames Reservoirs. 


OpposiTIoN to the scheme of the Metropolitan 
Water Board for the provision of storage reservoirs in the 
Thames Valley became clamant during the past month. 
Witn the deposition of the Board’s plans in Parliament 
the fact was brought to light that numerous public and 
private bodies held strong views on the question, and 
were prepared to declare an energetic antagonism to many 
items in the scheme. No fewer than sixty-four petitions 
against the Board’s Bill have been filed,.and with the 
hearing of these a Parliamentary Committee is now 
engaged. The opposition of the petitioners is based in 
many cases on esthetic grounds. Certaia parts of the 
Thames, and the scenery in its immediate neighbourhood, 
will, it is urged, be hopeles ly robbed of their beauty by 
the high banks of the proposed reservoirs, and the intake 
canals, however ingeniously the Board’s engineer may 
attempt to conceal those works. But while this motive has 
actuated some opponents the weightiest objections are 
coming from those who see in the scheme the dangers of 
flooding, subsidence, and other disasters. "When the river 
is in flood the Water Board may not take in any supply to 
its reservoirs, so that, with the waters rising, the present 
danger of flooding will be intensfieid by the holding up 
action of the clay work banks and trenches of the reser- 
voirs. Among the opponents of the scheme is the 
London and South-Western Railway Company. On its 
behalf it is urged that the construction of reservoirs 


Nos. 1 and 8 would pen up the waters and interfere with 
the underground flow, so that there would be serious 
danger of subsidence occuring on the railway line running 
between these two reservoirs. It is urged, too, by the 
residents of Staines and Datchet that the construction of 
the reservoirs would detrimentally affect the health of 
the neighbourhood. The flow of underground water from 
the Buckinghamshire hills is at present reached at 7ft. 
below the surface. This the puddle trenches of the 
reservoir would inevitably stop, so that the water would 
become stagnant and the land marshy. Concessions have 
already been made by the Board. Reservoir No. 8 at 
Walton has been abandoned, and the banks of Nos. 1 
and 2 are to be moved back by 100 yards from the river. 
But the force of opposition is in nowise abated, and much 
more, it is felt, will require to be conceded before all are 
satisfied, if such a conclusion is really possible. 


Belfast Lough and Ulva Latissima. 


Durinc the month the Royal Commission on 
Sewage Disposal] issued its Seventh Report. This deals 
principally with nuisance caused by the seaweed known 
as ulva latissima, or sea lettuce, and has particular 
reference to the special discomfort experienced in Belfast 
Lough. Though fairly conclusive in its arguments, the 
work of the Commissioners cannot be said to have taken 
the matter very much further. It was known, for 
instance, that the weed grew especially well where there 
was an abundance of mussels, and, further, that if the 
latter were removed, the trouble caused by the ulva was 
much less. It was realised also thut the weed was most 
objectionable when it was in such a position as to be 
exposed to the air at certain states of the tide. Hence 
there had already been a proposai to reclaim some of the 
most offensive portions of the foreshore, and thus prevent 
stretches of beach being alternately covered and un- 
covered. The report advocates both these provisions, and 
further suggests the judicious use of sulphate of copper 
as a temporary measure. It was shown during the course 
of the inquiry that the weed did not flourish to any great 
extent in deep water, and hence reliance is evidently 
mostly placed on the reclamation of those parts of the 
foreshore—especially on the south side of the Lough— 
where the greatest nuisance has been experienced. It is 
worthy of note that the Commissioners appear to con- 
sider that the effluvium is due practically entirely to the 
liberation of sulphurreted hydrogen during the decom- 
position of the uwlva itself, and very little, if at all, to the 
deposition of sewage matters. 


Electric Railway. 


THE construction of a section of the first main line 
electric railway, between Dessau and Bitterfeld, which 
has been referred to at various times in this journal, has 
now been completed, and electric operation has been 
partly commenced. The power required is furnished by 
a generating station at Muldenstein, five kilometres to the 
north of Bitterfeld, the necessary brown coal fuel being 
carried thither by rail from the Bitterfeld brown coal 
district. This station is equipped with four boilers and 
steam turbines, which drive generators of 3000 kilowatts 
capacity. The current generated is single phase, and has 
a tension of 3000 volts, which is transformed to 60,000 
volts for transmission to a sub-station at Bitterfeld. 
Here the current is let down to 10,000 volts, and thus con- 
ducted to the trolley wires, which consist of hard-drawn 
copper 1 square centimetre in cross section. The trolley 
wire is suspended from a supporting wire carried by yokes 
75 m. apart. The trains are not propelled by electrically 
driven carriages, as in the cases of light and branch rail- 
ways and of local electric trains, but electric locomotives 
are used. Locomotives have been supplied for express 
trains, ordinary trains, and goods trains. The express 
train locomotives are equipped with a 1100 horse-power 
single-phase motor and with driving wheels 1600 mm. in 
diameter, and the locomotives for ordinary trains have 
two 475 horse-power motors each, and driving wheels 
1200 mm. in diameter. The motors are placed high in 
order to ensure smooth running and propel the driving 
wheels through an intermediate shaft and coupling. rods. 
The trial runs and regular trips made so far by the elec 
tric trains have completely realised all expectations. The 
highest speed attained by the express locomotives was 
130 kiloms. per hour. 


The Loetschberg Tunnel. 


Ear.y on the morning of the last day of the 
month the North and South headings of the Loetschberg 
Tunnel met, and direct communication was opened up 
between the valleys of the Rhone and the Kander. 
While perhaps not quite the same difficulties were experi- 
enced in the case of this tunnel as were met with in the 
Simplon works, the construction was unfortunately 
marked by the destruction of the works at the en- 
trance at Goffenstein early in 1908, and by a serious 
accident which occurred in July of that year, when 
the bed of the Kander was tapped and the river 





entered the workings, causing the loss of some twenty- 





——————— 
five lives. This necessitated a deviation from 
original lines, and the completed tunnel instead of hie 
quite straight has three fairly long curved portions which 
amount together to some 154 per cent. of the whole 
length. These deviations also increased the length 
which is now given as 14,536 m.—as nearly as possi. 
ble nine miles. The Loetschberg Tunnel jis therefore 
the third longest in the world, being only exceeded by the 
Simplon and the St. Gothard Tunnels, though the latter 
is only about a quarter of a mile longer. The work of 
piercing has, on the whole, been wonderfully rapid 
the average rate of driving the galleries having been 19 my 
68 c.m. per day. Operations were commenced op 
the north side on October 15th, 1906, and on the 
south side on the 28th of the same month, The 
contract period was 4} years, and if this is to be taken 
as relating only to the actual piercing the work has 
been carried out within the allotted time, notwithstanding 
a delay of over two hundred days owing to the Kander 
Valley mishap. It is understood that the official Opening 
date has been fixed for May Ist, 1913. By this new 
tunnel direct running between Berne and Brigue—at the 
northern end of the Simplon Tunnel—will be possible, 
and there will be a considerable shortening of the time 
taken to travel between this country and the Rhone 
Valley and Northern Italy. Possibly the greatest gain 
will be in the journey to Genoa, which will be shortened by 
nearly three hours, and which is to take very little more 
than one whole day. 


Military Motor Road Train. 


AFTER long and careful consideration, the Austro. 
Hungarian War-office has settled the terms of subven. 
tions to be allowed to owners of transport automobiles, 
The object is to encourage the manufacture of a type of 
motor train suitable for military purposes, consisting of a 
motor wagon and trailer. For those accepted, after a 
searching examination by the Military Automobile Tech. 
nical Commission, the War-office will pay the owner 5000 
crowns down (£208) and an additional 1000 crowns a 
year (£41) for a term of four or five years. Notice will be 
given each year how many trains the War-oflice will be 
prepared to subsidise. While the money will go to the 
owner, the subvention contract will be made in the first 
instance with the manufacturer, the War-office realising 
that the latter has to find the purchaser. One person can 
buy one or more subventioned trains. Owners will haye 
to give security that they will keep the train in good con- 
dition, subjecting it only to reasonable usage. The 
technical requirements for accepted motor trains provide 
for a total carrying capacity of 5000 kilos., 3000 on the 
motor wagon and 2000 on the trailer. The total weight 
of the motor wagon with full equipment, including 
100 kilos. of benzine, 30 kilos. of oil, water for cooling, and 
also the driver, must not exceed 3000 kilos., and of the 
trailer 1500 kilos. An additional margin of 100 kilos. 
may be permitted on the whole train. Maximum speed 
16 kiloms. an hour, with an average of 10 kiloms. Sufii- 
cient benzine and oil to be carried for a journey of 
200 kiloms. Maximum height of motor wagon 3000 mm., 
maximum breadth 2000mm. The War-office has decided 
upon a comparatively light motor train, the experience of 
the German army having shown that heavy trains are 
undesirable. 


The Launch of the Monarch. 


On Thursday, the 30th, the battleship Monarch 
was launched from the Elswick yard of Sir W. G. Arm- 
strong, Whitworth and Co. The launch is noteworthy 
for several reasons. In the first place, the warship was 
the largest which had ever been launched into the Tyne, 
and she was probably in a more advanced state of pro- 
gress as she went down the ways than has been the case 
in any previous vessel of her class. The whole of her 
boilers, a good portion of her armour, and a large part of 
her auxiliary machinery, her funnels, funnel uptakes and 
casings, and a good deal of her upper works, including the 
bridges, were in position. The armour fitted comprised 
that for the bulkheads and for the barbettes. In all the 
weight of armour fixed amounted to some 2000 tons, and 
the total launching weight was 11,500 tons. Having 
regard to the lengthened shipbuilding strike in the latter 
part of last year, which, of course, affected the Armstrong 
yard, the fact that the launch took place just within the 
year after the laying of the first keel plate—which was 
effected on April 1st last year—is all the more remark- 
able. That such good progress had been made was 
attributed by Sir Andrew Noble, in his speech after the 
launch, largely to the able co-operation of the machinery 
contractors, Hawthorn, Leslie and Co., Limited. The 
Monarch, we may add, is one of the contingent Dread- 
noughts included in the Admiralty programme 1909-10, 
her sister vessels being the Orion, Conqueror, and 
Thunderer. The usual secrecy has been maintained con: 
cerning this latest addition to our fleet, but she will in all 
probability have a displacement of about 23,500 tons, have 
a chief armament of ten 13.5in. guns, all mounted on the 
centre line, and be fitted with turbines of sufficient power 
to propel her at a speed of at least 21 knots. 
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THE AERO AND MOTOR BOAT SHOW. 
No. II.* 
Tur wonderful progress which has been made in the 
rt of flying during the past year, and the improvements 
which have been embodied in the machines themselves, 
ben the object of obtaining automatic stability, speed, 
weight-carrying capacity, &c., have been fully dealt with 
py the special Press devoted to the subject, and would 
space for even a superficial survey than we 


demand more 
can spare, and we propose to confine ourselves, ag last 


year, to a 


discussion of the engines only. “4It may, be 





Fig. 8-120 HORSE-POWER 8-CYLINDER WOLESLEY ENGINE 


remembered that in our introductory remarks at the 
time—see THE ENGINEER, March 18th, 1910, page 270— 
we laid down as a prime requirement to be fulfilled 
by “aero motors” that of reliability; we pointed out, 
too, that mere opinion based upon an examination of 
the exhibits, was useless in determining how far the con- 
dition was fulfilled in the engines shown. We make take 
it, however, that the many records of long-distance 
flights during the past year—including the great “ inter- 
national” race from London to Manchester so shortly 
after the close of the last show — have amply demon- 
strated the high state of efficiency which engines have 





really appear as if inventors and designers were devoting 
all their energies to this newest branch of the industry, 
as there is certainly much more that is new and interest- 
ing to be seen here than among the marine engines. 

A peculiarly gratifying feature of the show is to be 
found in the large proportion of English builders who are 
exhibiting, and although a foreign engine—the Gnome— 
actually occurs most frequently, the second place is 
equally divided between the well-known English Green 
engine and the French Renault—for what such statistics 
are worth. The number of English makers showing is, 
roughly, double that of others, and it is satisfactory to be 


chamber the extrastarting up jetis visible. Fig. 10 shows 
the disposition of the blowers and rotating valves between 
the cylinders of the re-designed New Engine Company’s 
V type forced induction engine and the driving spindles 
radiating from the one bevel drive on the shaft. 

The Green engine was fully described last year, and 
has been found to be so satisfactory in practice that no 
alterations have been made, and with the Gnome engine, 
needs no further description. The Renault engine—Fig. 9 
—which apparently runs the Green engine very close in 
popularity—has now been lightened by some 50 ]b., but 





with its fan and air casing over the valve side of the 
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able to add that it is more particularly to the former that 
our eulogistic remarks as to increased accessibility will 
be found to refer. Of the five methods in which the 
cylinders may be assembled to form an “aero-motor,” 
judging from the engines at the show, the vertical appears 


to be holding its own, though the V arrangement runs it | 


very close; the “rotary” engine is hardly as strongly repre- 
sented by different makers as might be expected from 
the important position to which it has attained, while the 
radial and horizontal opposed types are also very low 
down on the list—numerically considered only. 

We may well begin our description by brief reference 








oe | 


Fig. 9-50 HORSE-POWER RENAULT 8-CYLINDER ENGINE 


| cylinders, must still be classed among those engines in 
| which accessibility is not sought for. To get the valves 
out, not only has a cylinder head to be removed, which 
involves the breaking of inlet pipe joints and the dis- 
mantling of the X-shaped saddle piece shown in the 
illustration, but the light sheet air casing has also to be 
cleared away. The two-to-one speed reduction for the pro- 
| peller obtained by using the cam-shaft as the propeller 
| shaft is a good feature. 

Keeping to the V type, the All British Engine Company, 
| of Redbridge, shows engines of the same general type as 
' those described last year, under the exhibit of the 








Fig. 1O-NEW ENGINE CO.'S 4-CYLINDER ENGINE 


reached in this direction, and we need not labour the 
point. We must admit, however, that we hardly then 
anticipated that, in the short space of a year, builders 
would have been able to set themselves to embody in 
their engines other features, such as accessibility, flexi- 
bility, and even cheapness of production, which we a 
year ago suggested as being at that time unnecessary, 
though desirable, and which we now see are attained in 
Some engines to quite a remarkable extent. It would 





* No. I. appeared March 81st. 
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to the V-type engines by the New Engine Company and 
the Wolseley Company, which were dealt with under the 


headings of marine engines last week, the same engine | 


being recommended by both firms for use either on hydro- 
planes or aeroplanes. In the illustration of the Wolseley 
engine—Fig. 8—the arrangement of the double-acting 
rockers for the valves can be clearly seen, together with 


the method of clamping the cylinders to the crank case | 


by means of loose lugs as described. In the front of the 


engine is the double-chamber pump feeding to the two | 


sets of cylinders, while on the left-hand side of the float 


Fig. 11—7-CYLINDER ISAACSON ENGINE 


Aeroplane Engine Company, but that it has now 
abandoned the auxiliary exhaust ports—which appeared 
to us to present distinct advantages—-and retaining the 
corrugated water jackets, it now has cast iron cylin- 
ders bored out very light, but specially strengthened 
longitudinally by nickel steel bolts tying the head to the 
flange, so as to approximate to the conditions of lightness 
and strength obtained by the use of steel cylinders, 
while retaining the advantage of having a cast iron 
rubbing surface for the piston rings. The valves, too, 
embody the desirable feature of accessibility. W. L, 
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Adams and the Imperial Motor Works, of Bournemouth, 
on the other hand, show an 8 cylinder V engine of 80 
horse-power, which embodies the auxiliary exhaust ports 
as described last year, together with forced induction 
obtained by means of a bell mouth in the crank case 
receiving the full blast of the propeller and discharging 
into a floatless carburetter. In this engine, too, 
the respective pairs of cylinders are centrally opposed 
and not staggered, one cylinder of each alter- 
nate pair having two connecting-rods oscillating 
on a common brass; thus all. connecting-rods are alike, 
and cheapness of production is assisted. A single rocker 
is provided for the overhead inlet and exhaust valves of 
each cylinder, the single cam having a nose for the inlet 





Lascelles is missing from the radial engine class. The 
vacancy is, however, well filled by the Isaacson engine, made, 
we believe, by the old established locomotive building firm 
of Manning and Wardle, of Leeds, which embodies a 
number of points of great interest and novelty. In the 
first place, the seven air-cooled cylinders are spaced 
equally all round the crank chamber, as shown in Fig. 7, 
so that the problem of the equal distribution of lubri- 
cating oil without flooding the lower cylinders has imme- 
diately to be faced. This is solved in a manner so 
simple, and when once seen so obvious, as to command 
admiration ; so effective is it, too, that the oil consump- 
tion is as low as just over one pint per hour, so that in 
considering the total weight of the outfit, with supplies of 
fuel and lubricating oil 
for an extended run, this 
engine possesses an initial 








Fig. 12—LAMPLOUGH’S ROTATING ENGINE 


and a hollow for the exhaust. All the accessories, such 
as magneto, pumps, &c., are nicely arranged at the for- 
ward end on an extension of the crank case. 

We shall only deal shortly with the two vertical type 
engines that demand notice. Both are French made, and 
the Clerget engine is a particularly nice piece of work. 
especially as regards the deposited copper water jackets. 
The steel cylinders have the screwed on holding-down 
flange, but these are recessed into the crank case, and 
look very neat. The valves are inverted in the cylinder 
heads, one tappet rod sliding inside the other, each 
operating a separate rocker; the inlet valve can be fairly 
easily removed, but the cylinder has to be taken off to get 
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Looking on Magneto End 





advantage over others 
where the lubricant is 
simply poured in without 
stint—an advantage ob- 
tained, too, by the very 
necessities of the case as 
set forth above. In con- 
sidering the problem it 
occurred—we may now 
almost say naturally- to 
the designer that centri- 
fugal force might be ex- 
pected to distribute the 
oil fairly impartially all 
round, so that provided 
that oil could only enter 
the crank chamber by 
way of some rotating 
part, and that the sur- 
plus oil so entering could 
not make its way down 
the walls of the chamber 
into the lower cylinders, 
the problem would be as 
good as solved, and this is 
exactly what has been 
done. The two halves of 
the crank case grip rings 
turned on the outside of 
the cylinder barrels some 
short distance from the 
end, and so hold them 
firmly in place, and 
leave a lip projecting 
some distance inside the 





| case which provides the necessary baffle to prevent 


the oil draining down into the cylinders, provided it is 
not left to accumulate to any depth. The oil is forced 
through the crank shaft into the crank pin, whence some is 
thrown off and lubricates the cylinders, and some is forced 
up pipes alongside the connecting-rods to the gudgeon pins. 
Any excess of oil—which is very little, owing to the 
pump arrangement which will be described later—runs 
down into the bottom of the crank chamber, where it is 
drawn out by the suction of the engine, assisted by air 
from the blast of the propeller which enters the chamber, 
into the carburetter, and so up into the valves and the 
top of the cylinder. Thus the inlet valve stem and the 
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Fig. 13—LAMPLOUGH’S ENGINE, SHOWING BLOWER 


at an exhaust valve. Large inspection doors are fitted in 


the crank case—an unusual practice in engines designed | 


for this purpose—but none the less useful, and a centre 
bearing is fitted to the four-throw crank shaft. 
Dansette-Gillet six-cylinder engine shown by the General 
Aviation Contract Company, and built for the French 
Government, with a specially large oil reservoir contain- 
ing six gallons, is also a fine looking job, but we were 
unable to obtain a great deal of information as to details. 
We noticed, however, that concentric inlet and exhaust 
valves, like those in the Parsons engines, are fitted in the 
heads of the steel cylinders and worked by separate 
tappet rods. 

The Alvaston and the Darracq are the only representa- 


tives of the horizontal opposed cylinder type—the Thames | 


being unrepresented in this class this year, while the 


The | 


upper part of the cylinder are well lubricated, and yet so 
carefully is the original supply graduated that there is 


| not sufficient to carbonise on the top of the piston and 


cause trouble with’pre-ignition. Thus it will be gathered 


| that the original supply of oil is very small and there is 


no waste, hence the great economy. To effect this the 
reciprocating pumps, which are in duplicate, and which 
are contained in the rectangular box shown in the illus- 
tration, run at one-fiftieth the speed of the crank shaft; 
they deliver through a special form of piston valve into a 


| glass sight-feed tube, and thence through a flexible pipe 


into the crank shaft. We were interested tolearn that, when 


| once the flow of oil is established, the “pull” of the 
| centrifugal force acting on the oil in the crank pin is so 


great that a vacuum is actually formed in the glass tube, 
that is on the delivery side of the pumps, which has neces- 


sitated specially designed delivery valves, to prevent 
constant stream of oil being drawn in. The design of the 
distributor and of the cam to give the proper sequence z 
firing and valve opening to each alternate cylinder the 
former running at the same speed as the crank shaft and 
the cam at about one-tenth that speed, must be a Very 
clever piece of work, though details are not available on 
account of the foreign patents. There is, too, a very cleyey 
bit of scheming to be seen in the way in which the “ kick» 
of the magneto armature has been utilised to provide an 
automatic advance and retard for the ignition, and also in 
the turning of the pistons out of a solid bar with the lugs 
for the gudgeon pin left solid. Lastly, there jg 
the accessibility of the valves and the well. 
designed two-to-one reduction to the propeller. We 
were informed that this reduction, in conjunction with 
the low number of revolutions at which the engine wil] 
run, enables the “airman” to scotch the wheels of his 
aeroplane, start up the engine, close the throttle, remoye 
the scotches and take his seat and get under way without 
any extraneous assistance whatever—a very desirable 
feature, especially for military work. 

It really looks as if the apparently boundless ingenuity 
of Mr. F. Lamplough found it necessary to declare 
itself in some hew design of motor at each succeeding 
show, judging from the rotary two-cycle engine shown 
last March, the multiple two-cycle engine at the 
Machinery Exhibition in September, and now the nev air. 
cooled six-cylinder two-cycle forced induction “ rotary ” en. 
gine illustrated in Figs.12and13. Part of the crank case 
forms the body of a rotary blower pump, the construction 
of which was fully described in THE ENGrINeEER for 
September 16th, 1910, page 298. This pump—A, Fig. 13 
—forces the carburetted air into the annular chamber B, 
whence it passes into the belts CC, which surround 
the lower part of the bore of each cylinder. As soon ag 
the piston uncovers the circumferential ports D D, the 
mixture enters the cylinder, is compressed by the piston 
on its return stroke,and fired. The exhaust valve, which 
is mechanically operated in the head of the cylinder, is 
then opened, the entry of the fresh charge at the bottom 
drives out all the burnt gases, and the exhaust valve is 
closed before the “piston” of fresh charge reaches it. 
This arrangement would appear to offer a means of very 
thoroughly ejecting all the waste gases without the loss 
of fresh charge, which is one of the most serious defects 
of the ordinary two-cycle engine. 

Mention should also be made of the Godfrey Evans two- 
cycle opposed piston engine, for which great things are 
claimed, but which is at present only in the experimental 
stage. The explosion takes place between the pistons, as 
in the Gobron-Brillié engine ; but the upper pistons also 
drive a compressor piston, which gives forced induction, 
and so ensures a complete scavenge and a full charge, 
and avoids the bugbear of crank case compression. Each 
cylinder consists of a pair of cylinders, so to speak, with 
their centre line at right angles to the shaft line, con- 
nected together by ports through the walls, and each 
having its two pistons with four connecting-rods between 
them, working on a three-throw crank, so that with the 
compressor there are a lot of moving parts, which, too, 
would appear to be somewhat awkward to balance. 

Altogether, the Exhibition would appear to indicate 
that the requirements of aero engines have been more 
fully realised and more quickly met than has been the 
case with the somewhat more numerous but equally 
simple needs of the marine engine. 








PLYING IN FRANCE. 


No more striking proof of the progress being made in the 
science of mechanical flight can be adduced than the com- 
paratively small attention now being given to the performances 
of aeroplanes. What a year ago would have been regarded 
as a phenomenal exploit is now looked upon as quite an 
ordinary feat. After the flight with passengers from Paris to 
Puy de Déme in less than six hours, and the numerous 
aerial journeys between Paris and Pau and other towns, long 
distauce flying has lost its interest. ‘The efforts of aeroplane 
builders are now being centred in breaking weight carrying 
records, and a Sommers machine has flown with ten 
passengers, all of them light-weights it is true, but the total 
load was close uponaton. During the present year there 
are to be at least three great aeroplane competitions, one over a 
circular course from Paris to Liége, Brussels, London, and 
back, another from Paris to Madrid, and a third from Paris 
to Rome. At the end of 1910 French makers had built 1300 
aeroplanes with engines rated at an aggregate of 60,000 horse- 
power. The number of passengers carried was 4800. In 
obtaining certificates 354 airmen had flown more than 
500,000 kilometres, representing about 8300 hours in the air. 
Since then the activity in aeroplane construction has 
enormously increased, the length of flights has more than 
doubled, and the only thing short of a hurricane that now 
prevents airmen from flying is fog. Engine powers are 
increasing, for it is recognised that a good margin of power 18 
essential to safety, more particularly to enable airmen to 
negotiate ‘‘ air holes,’’ which are probably vertical downward 
currents of air that cause the machine suddenly to drop, and 
may end in disaster unless the pilot can temporarily accelerate 
his speed. With the present types of aeroplanes it is expected 
that engines in the near future will exceed 100 horse-power. 
Despite the remarkable progress of the aeroplane, there is no 
falling off in the construction of ditigible balloons, although 
they are of a much smaller and handier type than formerly. 
At the end of 1910 French builders had turned out twenty-five 
dirigible balloons, and several have been constructed since, s0 
that alike in dirigible balloons and aeroplanes France has 
taken an enormous lead. 
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INTERNATIONAL CONGRESS OF NAVIGATION.—The twelfth Inter- 
national Congress of Navigation will be held in the spring of next 
year, at Philadelphia, under the auspices of the Government of 
the United States. Particulars can be obtained of this meeting 
and also of the objects of the Congress from Mr. L. Serraillier, 
Queen Anne’s-chambers, Westminster, the honorary British repre- 
sentative of the International Association of Navigation Con- 
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The prejudice against Diesel motors which still exists in 
shipbuilding circles has to a great extent broken down, and 
recently it has become clear that various shipyards are in the 
position to build Diesel engines, free from faults and reliable 
in working, even with their present equipment. 

Hitherto: the Diesel engine has been made almost ex- 
clusively single-acting. As a rule the four-stroke cycle 
method has been used, but recently the two-stroke cycle has 
come into prominence. The efforts to utilise the Diesel 


DIESEL MARINE ENGINES.* 
py Herr TH. SAIUBERLICH, of Osterholz, Scharmbech. 
No. I. 
the days of the old low-pressure steam engines 
there has been no time when marine propulsion attracted 
more attention than to-day. In the place of the highly 
1 steam engine, the efficiency of which it appears 


SINCE 


7 C 
nee further to increase, the Diesel engine is now engine for quite large undertakings, and finally for the pro- 
pen its way for marine purposes. It is at the present pulsion of large vessels, have given an impulse to the employ- 

















Fig. 1-200 HORSE-POWER REVERSING DIESEL ENGINE OF THE FRERICHS 


moment the most'perfect oil engine. According torecent experi- | ment of double-acting engines both on the four-stroke and 
ments, the heat efficiency amounts to from 33 to 35 per cent., | two-stroke cycles. Indeed, such progress has already been 
against 23 per cent. with gas engines and 13 per cent. with | made that ultimate complete success cannot be doubted, and 
the best superheated steam engines. This arises from the | leading shipowners, having recognised the great value of 
direct burning of the fuel in the cylinder, by which means | internal combustion engines, are already one by one approach- 
perfect combustion is attained. | ing the shipbuilders with their orders. 

In its manufacture the Diesel engine is known todemand | The constructor is now confronted with the task of giving 
the greatest care in the choice of materials for most of its | to the Diesel engine the reliability in working and capacity 
parts. But in view of the present-day knowledge with regard | for manceuvring which distinguish the marine steam engine, 
to metals, and the ease with which every sort of high-' and further, in consequence of the continual decrease in 
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Fig. 2--ENGINES OF THE FRERICHS 


class and suitable material specially adapted for its purpose | boiler plant, to find gear simple enough in handling and 
prey be obtained, and above all, in consequence of the vast | maintenance to suit the rough requirements of a ship’s 
Strides made in machine tool manufacture, there is no par- | auxiliaries. 

ticular difficulty in turning out Diesel engines. The advantages of the Diesel engine for marine purposes 
a oy large Diesel motor is very similar in its construction | as compared with the steam engine differ according to the 
a. “ed steam engine, and its development will, like that of | type of ship and the size of the equipment, but in general 
7 arge gas engine, follow the example set in steam engine | the following are among the most notable: —The gain in 
onstruction, | useful space by the reduction of boiler plant and small size 


ran = : 
Abstract translation f cAbautechnicche, | Of the fuel-holders; increased capacity due to the small 
ea an Paget rend before the Schitbeutechnicchen weight of the engine plant and the fuel ; utmost utilisation 





gain in time, and economy of wages, due to quicker and easier 
bunkering, and also to decrease in coal trimming; quicker 
starting of the engine; reduced and easier management ; 
personal and space economy by reduction of the number of 
the stokers ; reduced cost of fuel ; cooler engine-rooms, re- 
sulting in the increased mechanical capacity of the personnel. 
especially in hot climates; the possibility of carrying more 
fuel, and therefore enlarged field of action. 

But the introduction of Diesel marine engines also involves 
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Fig. 3—END ELEVATION AND SECTIONS 


the solution of recent economic and constructional problems, 
of which the chief are the following :—(1) The lack of suit- 
able fuel in many harbours; (2) the lack of steam for actuat- 
ing the auxiliary engines on deck and in the engine-room, as 
well as for heating. 

The engines here dealt with are the first marine Diesel 





G ‘ - : 
—. and published in the Journal of the Society by Julius | . eae 
, Berlin, of the otherwise limited useful space taken for fuel bunkers ; 





engines built according to special design and put into service 
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by a shipyard on the North Sea—J. Frerichs and Co., in 
Osterholz-Scharmbeck and Einswarden—and they form 
another link in the unceasing progressive development of the 
marine Diesel engine. They are (1) the direct reversing four- 
cylinder Diesel engine of a maximum effective 200 horse- 
power, with 360 revolutions per minute, fitted to the service 
boat Frerichs, built by the above-named firm; (2) the 
90 effective horse-power two-cylinder marine Diesel engine 
and reversing gear for driving the herring lugger Ewersand, 








she has a funnel for carrying off the gases. With a length 
of 18 m., she has a very spacious engine-room. On deck, 
near the pilot-house and other deck erections, is a large 
cabin affording room for twenty people. The existence of 
this roomy accommodation is due to the omission of boiler 
and coal-bunker space. The motor, Fig 1, is a reversing 


four-cylinder four-cycle engine, direct coupled to the pro- 
peller shaft; at 3860 revolutions it develops 200 effective 
horse-power, measured on the fly-wheel, and gives the ship a 
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Fig. 4—THE SERVICE BOAT FRERICHS 


which is employed by the Brake Herring Fishing Company | maximum speed of about 10 knots. 
| 10,000 kilos. 


in Brake. 


The service boat Frerichs.—This service boat is a single- | 


screw vessel built according to the rules of the German Lloyd 
for small coasting traders, and bas been in use since the 


Its weight is about 


The reversing gear is actuated by compressed air, abund- 
ance of which is available, which moves the horizontal cam 
shaft endwise, thus bringing a second set of cams into 


spring of 1910. She serves for the special purpose of com- action. Starting can be made quickly and safely, and can 
munication between the shipyard in Einswarden and the | even be effected in one second. By a special arrangement of 
opposite bank of the Weser, but especially for towing. For | the compressor, perfect certainty is guaranteed with regard 


this purpose she is equipped with a strong towing gear. 
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The | to the starting of the engine in either direction, even in the 


event of the motor stopping on 
the dead centre. The valve 
gear of the motor is the 
simplest imaginable. All the 
necessary movements and 
arrangements are combined in 





























a single mechanism. For the 
entire manipulation, including 
the regulation of the motor for 
high or slow speed, all that is 
required is a single lever, 
which for convenience is 
designed as a hand wheel. 

The cooling water pumps and 
Lenz pumps are driven by 
the engine crank shaft by an 
overhung crank, and are—see 
Fig. 3—fixed to the common 
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Fig. 5-CAST IRON STANDARDS 


towing power amounts to about 2200 kilos. measured on the 
rope. The fuel employed is the so-called gas-oil, 1000 kilos. 


of which are provided in two tanks under the cabin ; double | 


this quantity could, however, have been conveniently carried. 


These 1000 kilos. permit of a voyage of 240 sea-miles at 9.5 | cylinder and for reversing is’ taken. 





base plate. 


ES The hot exhaust gases are - 


cooled with water on their 
discharge from the cylinder 
in a double-walled chamber. 
After their union in a collecting 
pipe they are conducted into 
a large condenser which acts 
the part of a silencer. From 
into the funnel, where the 
air. 

The Lenz pump provides 


The compressed air which is 
required for manceuvring is 
generated by the motor itself by 
means of a two-stage com- 
pressor which constitutes, as 
it were, the fifth cylinder 
of the motor. It is received in 
six large receivers—Fig. 4— 
which are placed along the side of the engine-room and made 


| fast to the ship's side, where,they take up little room. 


Further, a smaller air receiver is also arranged on the port 
side, From it the air for the injection of the fuel into the 
The six large receivers 


knots, a distance which corresponds to about the voyage from | serve only for starting. The air used for starting is during 


Bremerhaven to Hamburg and back. 


The vessel in external appearance is like a steam tug, since | tank. 


the voyage gradually restored again from the small supply 
In the construction of the motor the utmost sim- 








there the exhaust pipe leads | 


exhaust gases pass into the 


cooling water for the exhaust. | 





plicity was sought, and it was especially demanded that the 
number of the cylinders and the movable parts shoulg be 
limited as far as possible. 

To start a four-cycle motor in any position at least six 
cylinders are required if the usual method is adopted 
It was, however, desired to limit the number to 
four cylinders, and a way was found by making use of 
the compressor direct coupled to the motor. This com. 
pressor is of special design and is provided with a gear which 
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Fig. 6—CYLINDER COVER 


makes it possible to use it as a motive cylinder driven by the 
air from the receivers when the engine cylinders are not In 4 
position to start. 

It was further required that the co:t of the plant should 
be reduced to the lowest possible amount. To this point of 
view the constructor cannot pay too much attention, since 
the cost of Diesel engines until the most recent times has 
always been, comparatively speaking, very high. The base- 
plate of the motor is made out of cast iron and in one piece. 
It is closed underneath, and the separate crank pits are 
connected below by channels, so that the lubricating oil can 
flowtooneend. The main bearings—Fig. 3—are recognisable 
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he whole, similar to the usual type in ship construo- 
he lower brass is rounded and therefore easy to 
the upper, on the contrary, is squared. A plate of 
Martin steel takes the place of the bearing cap. 

1 form of the standards will be gathered from 
ll be seen that great care has been taken to 
avoid sharp corners and sudden changes of form. The whole 
«ace ix a single iron casting. The lower part is semi-cylin- 
a 1 above, and the ends of it aredomed. The two walls 


as, on t 
tion: t 
remove ; 
Siemens- 

The general 
Fig 5. Tt wi 


oS aye outwards to the base, and pierced by large 
elliptical openings. The cylinder liners fit the casting 
ag shown, and the water jacket is kept tight by a 
caulked leaden ring. All the jackets are in communication 
with each other by the passages shown in the drawing. 
Round cle ning holes are provided in each jacket. Between 


the compressor and the adjacent cylinder a square box is 





Fig. 7—AIR AND OIL VALVES AND GEAR 


formed in the casting, which constitutes an intercooler for 
the compressor. The brackets, which support the valve 
shaft, are also cast on. The thickness of the casting is 
throughout about 20 mm. 

The cylinder cover is the largest and heaviest casting in 
the engine, and on it are collected all the principal valves— 
the suction valve, the exhaust valve, the starting valve, and 
the fuel valve. All these parts have to be got into a con- 
stricted area little bigger than the piston diameter, and yet 
to avoid unequal thicknesses of metal reasonable spaces must 
be left between the separate parts. This arrangement is also 
necessary to ensure equal cooling, and to avoid stresses 
being set up by unequal heating. Furthermore, an exceed- 
ingly sound casting is absolutely essential, particularly at 
the joints and valve faces, and at those surfaces subjected to 
the high internal pressure in the cylinder or connected with 
the high-pressure air supply. 


To carry out all these requirements presented, however, 

















employed was disregarded, and it was proved that the best 
results were obtained with the iron in ordinary use for steam 
engine cylinders, All that is required is to use special care 
during casting and to keep the liquid iron after the mould is 
full in constant motion by means of a pump, to make sure 
that the mould is completely filled and the iron homogeneous. 

The reversing gear of this engine differs from other known 
designs. The principle employed is to move the valve shaft, 
on which two separate sets of cams are fashioned, endwise ; 
the valve levers being raised by cams just before this move- 
ment takes place and lowered again when it is complete. 
These movements are effected in the following very simple 
way and by the use of a single hand wheel. 

Theshaft a—Fig. 8—passes over all the cylinder covers, 
being carried by the columns b, of which there are two in 
each cover. To this shaft are keyed the fingers c, one over 
each exhaust and suction valve, and the lever d, which is 
linked by e to the curved lever f, f in turn being coupled to 
the reversing cylinder, which has pipe connections g and h 
coupled to the valve box beneath the hand wheel. Here 
either valve can be released by movement of the | lever /, 
which is effected by one end or other of the notched quadrant 
nm coming into contact with it, this quadrant being keyed to 
the hand-wheel shaft, The valve being opened further move- 
ment of the plate releases the lever, and the valve again closes. 
Owing to the form of the quadrant » and the notches in the 
quadrant p,*this movement can only be effected in the central 
position II. In Fig. 10isseen a sector . T . which is provided 
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movement to the starting position, the fuel valve lever leaves 
its cam, whilst the starting valve lever comes into actual 
contact with its own. Rotation is given to the excentric 
sleeve in the manner shown in Fig. 9, from which it will be 
seen that it is coupled by the rod L to the shaft M, to which 
is also keyed the hand wheel bracket H. This bracket with 
the hand wheel can be moved to three principal positions on 
the notched quadrant p—the first for running, the second 
neutral, and the third or lowest for starting. Further 
notches for half and slow speed are also provided. This 
control is effected by the link d, which acts upon the fuel- 
pump regulator rod. As the centrifugal governor shown also 
acts upon this rod, an elastic coupling in the form of a flat 
spring F is provided. The governor was originally provided 
for the test stand, but in view of the fact that the engine 
might run light has been retained. 

It has already been pointed out that in a four-cycle engine all 
four cylinders might be in such a position as to render starting 
by compressed air in the cylinders impossible, and that there- 
fore arrangements had been made to use the air compressor for 
starting under such conditions. This air pump is shown in 
section by Fig. 11. It is a two-stage compressor with the 
low-pressure stage double-acting and without suction valves, 
air being admitted by the piston overrunning a central port. 
On this low-pressure cylinder are placed the starting valves 
A and B, operate by the cams and links shown, The 
compressor being double-acting, it is easy to arrange that it 
shall start in-“any position which it is not possible for the 











To Heversing 








cia > 
pani?) To Keversing [ 


aaa Cylinder | 











Fig. 89—CAM LIFTING AND GOVERNING GEAR 


but little difficulty. As may be seen from the engraving, 
Fig. 6, the suction and exhaust bends are separated from the 


two tubes or passages which take the starting and fuel valves. | 


The exhaust bend is entirely surrounded by water, and is 
of such a shape as to give an easy flow to the gases. The 
exhaust and admission valve seat direct on the cover, for in 
no other way was it possible to bring them so close together. 
It may be objected to this arrangement that dismantling is 
far more difficult than when separate valve cages are em- 
ployed, as it involves the removal of the whole cylinder cover, 


but in an engine of this size no trouble in this direction has | 


n experienced. The only real objection is that the part 


of the valve spindle exposed to the hot gases may wear more | 


rapidly than the remainder which is water cooled, but to 
reduce this objection the lower part of the spindle is protected 
by a cone from the direct impact of the hot gases. In the 
case of larger valves the employment of a liner is, of course, 
Tecommended. In order to make the cooling as effective as 
possible, the walls are made only 12 mm. thick. 

From the foundryman’s point of view the casting of the 
cover presents now no difficulty, but before the best mixture 
Wat found a considerable number were tried. In the tests 
the fact that only the closest and densest blends should be 





with a cam face which moves the lever B, and thus moves 
the reversing cam shaft N endways. The sector is coupled 
by the link shown to the shaft w. The action of the reversing 
gear will now beeasily understood. The hand wheel is moved to 
the middle position and is then revolved till the stop 7 on the 
notched quadrant comes against the quadrant p and stops 
further movement. During this action the valve i would Le 
opened for a short time, allowing compressed air to get under 
the piston i, forcing it up. This causes movement of the 
linkage, and presses the valves down into the cylinder. When 
they have reached their lowest position the action of the cam 
T moves the cam shaft endways. By that time the piston k 
has returned to its starting position, lowering the valve rockers 
on to the second set of cams. The glycerine dashpot acts as 
a brake to prevent reversal taking place too violently. It 
must be added that during this process the rollers of the 
starting and fuel valves are lifted off their cams, and do not 
interfere with the motion. This is effected as seen in Fig. 7 
by mounting the respective rockers on excentrics keyed to 
| the shaft w. By turning the sleeve the fuel valve lever 
| moves away from its cam, whilst the starting valve lever 
| approaches its own cam. In this position both levers are 
| free, and the shaft can be moved endways. By further 





Fig. B—-REVERSING GEAR 


| power cylinders to start from. Diagrams from the com- 

pressor are given in Figs. 12 and 13, and enlarged views 
| of the valves in Fig. 18. The fuel pump is illustrated 
| by Fig. 17. There is one plunger to each main cylinder, but 
| the plungers are coupled in pairs so that only two excentrics 
| are required. The governor already described acts, as shown 
in Fig. 17, upon the suction valves. The pump body isa 
single piece of wrought iron. 

The method of constructing the valve cams is shown in 
Fig. 15. The exhaust and suction cams are of cast steel, 
'and the starting cam of cast iron. By this method a 
| small diameter of cam results, and quietness of running is 

secured. 
The lubrication of the gudgeon pin, which is always a 
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Fig. 10-CAM SHAFT GEAR 


troublesome matter, is effected in this engine by the device 
| shown by Fig. 14. Here the tube A on the piston at each 
outward stroke is driven into oil contained in the cup shown, 
| some oil enters the tube, and being retained by the little 
ball valve, is driven up by the next descent of the tube. 

The method of driving the cam shaft is illustrated by 
| Fig. 16. It will be seen that the arrangement permits end- 
| ways movement of the shaft, whilst the long bush acts also 
| as a thrust block. 

It is not generally possible to obtain such good diagrams 
from high-speed as from slow-speed engines, owing to the 
very short space of time in which explosion has to take place, 
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DETAILS OF DIESEL ENGINES OF THE FRERICHS 
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Figs. 12 and 13- COMPRESSOR CARDS 






































Fig. 16-—CAM SHAFT DRIVING GEAR 
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Fig. 18—-COMPRESSOR VALVES 





Fig. 17—FUEL PUMP 
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deal cards, as shown in Fig. 19, are obtained 
from this engine. The average pressure shown by this 
diagram is about eight atmospheres. The fuel consumption 
measured on the test bench amounted to between 215 and 
390 grammes per effective horse-power per hour. ; 
Practical results.—The service boat in which the engine 
ust described is fitted has been for a long time in regular 
work, and with regard to handiness fully answers all the 
expectations formed of her. The insurance companies have 
made exhaustive tests in this respect with a view to fixing 
the premiums payable, and have satisfied themselves that 
the maneuvring capacity is equivalent to that of a steamship, 
and they have therefore made the premium the same as that 
customary for steamships. ‘he maximum speed of the boat 
can bereduced, by regulating the motor, from about 10 miles to 
about 3.8 miles per hour ; the revolutions of the motor being 
lowered from 360 per minute to about 150 per minute. The 
t attainable number of revolutions is normally about 40 
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Fig. 19—ENGINE DIAGRAM 


percent. of the maximum. ‘The effective horse-power in this 
case is reduced from about 200 to 35. The speed governing 


of the motor can be effected either by cutting out a cylinder, ) 


releasing at the same time the fuel pump of the cylinder in 
question, or by regulating the supply of fuel to all the cylin- 
ders. Reversing is carried out with surprising speed and 
safety. Tests carried out in comparison with similar ships 
with steam engines have given the following results :— 


TABLE I, 
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| SECS. SeCS. 
1, Engine starts from rest, ahead |. t | aes 
F : astern yebout a 4-5 
Engine reverses, from beginning of motion, 
tull forwards to fullastern .. .. ..| 15 s 
2. Beginning of ship's motion forwards from | 
ree ae Mil bas 4 | 6 11 
Beginning of ship's motion astern .. ..| 10 12 
I. Ship comes to rest from full forwards to| 
pe ee ae ae 30 27 
Il. From rest to full speed astern ..  ..) ../ 20 Uf 


Thirty manwuvres can be carried out per hour without 
alteration of the air pressure in the starting tanks, whilst 
with the quantity of air stored in the starting tanks 60 con- 
secutive manceuvres can be carried out. The starting tank 
holds 250 litres, and when quite exhausted it can he re- 
pumped to full pressure in 15 minutes. 








INSTITUTION OF NAVAL ARCHITECTS. 
No. I. 


THE annual meeting opened in the hall of the Royal 
Society of Arts on Wednesday, under the chairmanship of 
Sir William White. 

The first business was the presentation of the annual 
report of the Council. 


REPORT OF COUNCIL FOR 1910. 


The Council, at the outset of their annual report, desire to record 
their deep sense of the loss the Institution has sustained by the 
death of their late president, Earl Cawdor. No one could have 
brought to this office higher qualifications for the task or given 
proof of greater aptitude in the management of affairs. The 
adm rable and sympathetic manner in which he had, during the 
brief time that was allotted to him, discharged the duties of pre- 
sident, marked Lord Cawdor as one who, had he been spared, 
would have exercised a far-reaching influence upon the future of 
this Institution. 

His Majesty the King, following the example of his august 
father, has been graciously pleased to become patron of the Insti- 
tution, and to extend his patronage to the forthcoming Jubilee 
celebrations, 

The grant of a Royal Charter of Incorporation, the application 
for which was mentioned in the last annue! report, has received 
the Royal assent, and the Institution has now entered, as a cor- 
porate body, upon a new phase of its existence. 

_Uwing to the lamented death of our late beloved Sovereign 
King Edward VII., which tcok place early last May, it was resolved 
to postpone until this year the celebration of the jubilee of the 
Institution, It is intended to mark this occasion by holding an 
International Congress in Naval Architecture and Marine Engi- 
neering in London on July 4th and the following days. It is a 
Source of great satisfaction to the Council to announce that H.R.H. 
the Duke of Connaught has graciously consented to accept the 
honorary presidency of the International Congress and to open the 
froceedings. _Invitations have been sent to the Ministries of 
Marine of foreign Powers and to the allied Institutions abroad, and 
it is hoped that the success of the meetings may not suffer through 
their unavoidable postponement, 

The past year has witnessed a very satisfactory addition to the 
membership list, the number (161) of those elected at the spring 
Meetings of 1910 being the highest yet recorded. The losses 
through death and resignation (72) have reduced the net gain in 
fembership to 89. Among the candidates now coming up 
or election the Council are pleased to note the names of naval 
Selects occupying important positions both at home and 
>. road, and a number of distinguished naval officers and prominent 
shipowners are also joining the Institution as associates. 


the Duke of Palmella (Portugal), honorary member ; Vice-Admiral 
Sir Charles Campbell, associate ; Mr. James Riley, chairman of the 
Richmond Ironworks, 
Council ; and Engineer-Captain Philip Marrack, the representative 
of the Institution on the Committee for Tabulating Steam Engine 
and Boiler Trials. 

Under the provisions of Rule 11, Admiral of the Fleet Sir 
Gerard Noel, K.C.M.G., K.C.B, has been elected an honorary 


vice-president of the Institution. The resignation of Sir Alexander | on of the position senched by the Institution. 


Kennedy, F.R.S., LL.D., from the Council has been received with 
much regret. 
The Council are pleased to report the completion of the National 


tendent, Mr. G. 5. Baker, late R.C.N.C. The Council desire to 
place on record once more their sense of obligation to Mr. A. F. 
Yarrow for his munificence in endowing the country with this 
valuable aid to the solution of problems in propulsion and 
resistance. The thanks of the Council are also due to the sub- 
scribers whose liberality has created a guarantee fund which will 
provide for a considerable part of the annual cost of working and 


it is hoped they will be forthcoming. 

The 5 Scholarship in Naval Architecture, offered for com- 
petition last year, has been awarded to Mr. F. C. Cocks, of 
Chatham Dockyard, who is following the course of study in naval 
architecture at the Armstrong College, Newcastle-on-Tyne. 

The award of the annual premium for the past year has been 
awarded to Mr. T. B Abell, R.C.N.C., for his paper on ‘‘ Model 
Screw Propeller Experiments.” 

It was announced that the Marquis of Bristol had 
been appointed to the presidency, rendered vacant by the 
death of Earl Cawdor. The other officers elected or 
re-elected were :—Honorary Vice-president: Admiral Sir 
| Gerard Noel; Members of Council: Mr. Sydney H. 
| Barnaby, Mr. Thomas Bell, Mr. R. J. Butler, Mr. H. E. 
| Deadman, Mr. J. G. Dunlop, Mr. William Fife, Mr. John 





Stockton-on-Tees, associate member of | Barnaby an 


| 


tion owed much to its founders, among whom there were 
some happily still with them, including Sir Nathaniel 
Admiral Sir John Dalrymple Hay. The 
Institution, after a somewhat chequered career, was now 
fully established in metnbership and financial resources, 
and was still developing in various directions. The 
granting of the Royal Charter marked the final recogni- 
Great 


benefits had accrued from the establishment of the asso- 


Experimental Tank. A detailed description of the tank and its | 
equipment are ee in the paper contributed by the superin- | 


| engineers was improved. 


ciate member class and of the student class. The 
policy of the Council had been directed to the mainten- 
ance of a high standard of qualification for professional 
membership, and to the gradual advancement of that 
standard as the education of naval architects and marine 
At the outset only naval archi- 
tects were admitted to membership, but marine engineers 


| were afterwards admitted to the right and to full repre- 


maintaining the tank ; but further subscriptions are desired, and | 


sentation on the Council. In view of the development of 
auxiliary machinery of various kinds on board ship it was 
a question whether a still more liberal interpretation 
might not be given to the phrase marine engineer. Much 


| could be urged in favour of a broadened basis of professional 


membership subject to proper precautions. There was also 
room for a considerable increase in the associate class, as 
the Institution did not draw sufficiently from the very con- 
siderable body of men interested in shipping and marine 
engineering, from officers of the Royal Navy and mercantile 


| marine, shipowners, yachtsmen, and amateurs of all kinds. 


| Gravell, Mr. J. Foster King, and Mr. C. C. Scott; | : n a C 
Associate Member of Council: Admiral Sir A. K. Wilson. | practical and theoretical sides. One paper dealt with the 
Sir William White, in his address from the chair, said | present position of the national experimental tank, due 


The programme of papers indicated that there was no falling 
off in the variety and interest of subjects for discussion, 
and that the Institution was regarded as the most suit- 
able place for the discussion of problems relating to 
naval architecture and marine engineering, both on the 
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volved a loss which was universally regretted. 


the Institution. 
Hampton and the Earl of Ravensworth, the former serv- 
ing for twenty years and the latter for thirteen. Lord 
Brassey, who succeeded, rendered valuable services 
to the Institution, and he was followed by the 
Earl of Hopetoun, afterwards Marquis of Linlithgow. 


remained in office for seven years, and who since his 
retirement from the presidency had, like Lord 


affairs of the Institution. Lord Glasgow was succeeded 
by Lord Cawdor, who, although he held office for only a 
brief period, gave ample evidence of the valuable services 


been prolonged. The Institution occupied a somewhat 
unique position in having non-technical presidents drawn 
from a class of men who had distinguished themselves in 
the public service. In succession to Lord Cawdor the 
Council had nominated the Marquis of Bristol, who still 
remained on the active list of the Royal Navy with the 
rank of Captain, and who had given proofs of his ability 
and fairness in the discussion of naval subjects in the 
House of Commons and elsewhere. 

Although the Institution was British in conception, it 
numbered among its members representatives of naval 
architecture and marine engineering from all the great 
maritime countries of the world, and its policy was by 
improvement in shipbuilding and marine engineering to 
facilitate overseas commerce and communication, and 





Me losses through death during the = year include, besides 
s¢ already mentioned : Earl Spencer, K.G., hon. vice-president ; 





develop the mutual interests of the nations. The Institu- 


Brassey, showed continued and active interest in the | 1 : ¢ 
| gression in the size of battleships designed and built for our own 


ee ee ee, Welch, “The Problem of Size in Battleships,” of which 
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JAPA 


THE RATIO OF BROADSIDE WEIGHT TO DISPLACEMENT 


that the death of Lord Cawdor had placed the Institution ; to the munificence of Mr. Yarrow, and he would remind 
in circumstances of an unprecedented character, and in- | the conference that only £1500 out of the £2000 main- 
Lord | tenance fund had yet been subscribed. He hoped that 
Cawdor was the first President of the Institution to die | the balance would soon be found, being convinced that 
in harness, and it was a remarkable fact that there had | no expenditure could produce better returns in the way 
been but five presidents in the fifty-one years’ history of | of increased economy and efficiency than that which 
The first two presidents were Lord | would advance research work by means of this tank at 


the National Physical Laboratory. 


At the close of his address Sir William White made 
the presentation of the Institution premium to Mr. T. B 


| Abell. 


The first paper taken was that by Professor J. J. 


the following is an abstract :— 
DvRING the last few years there has been rapid upward pro- 


| and foreign navies, and such increase has been the subject of 


he would have rendered to the Institution had his life | 


much discussion in this Institution, in the public Press, and else- 
where. It is not intended in this note to attempt to recapitulate 
arguments used for or against increase of size, but rather to 


| mention some of the factors which must be taken into account 








before a decision can be reached as to what is the size proper to a 
warship intended to lie in the line of battle; and, further, to trace 
in some detail to what extent increase of size renders possible the 
carrying of a larger big gun installation, whilst retaining unchanged 
the other characteristics of the vessel. It is thought that a paper 
of even this restricted scope may not be devoid of interest, and it 
is undertaken in the hope that it may give rise to a discussion far 
beyond the merits of the original communication. ‘ ‘ 

It may be well to set out at once in tabular form the dimensions 
and other particulars of vessels built or oe for several of the 
principal navies, illustrating the advances made during the last 
ten years. These details are given helow. The tables include 
columns giving total weights of broadside fire and also the ratio 
of that weight to total displacement ; these figures well illustrate 
the rapid growth in recent years of broadside hitting capacity, and 
are shown diagrammatically above. . ; 

Remembering that in recent years tacticians have increasingly 


emphasised the pevessity for good broadside fire, it has been von- 
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sidered that the ratio given fairly measures relative gun power. 
The increase in the ratio of weight of broadside fire to displace- 
ment, noted in the more recent ships, depends in the first place 
on the increased number of large guns now installed, as well as 
upon the increase of calibre; but it is also affected by the now 
usual method of mounting all these guns on the centre line, so 
that the whole of these weapons are available on either broadside. 
it must be remembered, too, that the later guns can be fired more 
rapidly than those of earlier type, so that a comparison of weight 
of broadside fire does not completely represent the improvement 
of gun installation in later, as compared with earlier vessels. 

Within the last ten years, British battleships have increased 60 
per cent. in displacement, 35 per cent. in length, and about 17 per 
cent. in breadth ; the speed has been increased by over two knots, 
whilst the weight of metal discharged per broadside has risen from 
1000 Ib. to 12,5001b., an increase of over 200 percent. The new type 
of cruiser-battleship, too, hasdeveloped, until it nowincludes the Lion 
and Princess Royal, vessels of 26,350 tons displacement, each having 
a length of 660ft. between perpendiculars, and a speed of twenty- 
eight knots. The same tendency is at least as strongly marked in 
other navies, In the United States, for example, the displace- 
ment of battleships has been more than doubled within the last 
ten years, the speed has been increased by three knots, and the 
weight of metal thrown per broadside—taking the latest available 
information—has been increased practically 225 per cent. In the 
German navy, too, the displacement of the battleship has been 
about doubled within the period under review, and the weight of 
metal discharged per broadside has increased by about 4 
cent. 

As soon as it is laid down that the design of a warship is to 
embody certain desired characteristics as to speed, protection, 
armament. Xc., the necessary size of vessel is nouke defined 
within close limits at any given time, although these limits will 
vary from time to time with the progress of invention and manu- 
facture. One of the questions which, it is assumed, must be given 
its due weight when deciding upon the characteristics to be 
embodied in a warship at a given period, is that of the number of 


Great Britain. 


Guns. 


Primary. Secondary. 


Lb. of shell 
per ton 
displacement. 


Launched, 


1901) Duncan 


1903 Swiftsure 


1903 


Triumph 
193 Ki 


King Edward VII. 14 12-pdr. 4,460 


17 3-pdr. 
196 Lord Nelson 24 12-pdr. 5,300 ce: 4 
6,800 
6,800 
6,300 
8,500 
12,500 


38 
36 
35 
42 
-56 


10 12in. 24 12-pdr. 
16 4in. 
20 4in. 
16 4in. 
24 4in. 


1906 
1907 
1908 
1909 
1910 


Dreadnought 

Bellerophon 

St. Vincent. . 

Neptune < 12 

Orion -.| 10 13.5in. 
Cruiser battleships. 

1907s Invincible ; 

1909 Indefatigable 

1910 Lion . : 

— Australia 


5,100 
6,300 
10,000 
6,800 


30 
36 
38 
38 


16 4in. 
16 4in. 
16 4in. 
20 4in. 


8 12in. 
8 121n. 
8 13.5in. 
8 12in. 


(rermany. 


| 
| 
| 
| 


4 9.4in. 
18 5.9in. 
4 1llin. 
14 6.7in. 
4 llin. 
14 6.7in. 
12 Hin. 
12 5.9in. 
12 12in. 
14 5,9in. 


Wittelsbach 


Braunschweig 


— at pt 


Deutschland 


Sm el bo NS te oS 


Nassau 


e 4 


Helgoland .. 


Cruiser battleships. 
Von der Tann 


$ Llin. 
10 5.9in. 
Mec: ..| 10 12in. 
10 5.9in. 


~ 
+ 





Uuited States. 


4 12in. 4,320 
16 6in. 
4 12in. 
8 sin. 
12 6in. 
4 12in. 
8 Sin. 
12 7in. 
4 12in. 
8 8in. 
8 Tin. 
8 12in. 


Maine 


New Jersey 5,670 


Kansas... 5,510 


| Idaho .. 5,140 


South Carolina . 6,960 


10 12in. 8,700 


Utah 


Arkansas 12 12in. 10,440 


10 I4in. 14,000 


Texas 


Japa nr 


Mikasa se ; 4 12in. | 20 
4 10in. 
10 6in. 
4 12in. 
12 6in. 
4 12in. 
10 6in. 
4 12in. 
6 Sin. 
4 12in. 
4 lin. 
12 6in. 
4 12in. 
12 Win. 
4 12in. 
12 10in. 
8 Gin. 
tz 12in. 
10 6in. 


Hizen .. 3-pdr. 


Suo 12-pdr. 
3-pdr. 
in. 
3-pdr. 
12-pdr. 

3 3-pdr. 


Iwami .. 
Kashima 
2 4.7in. 


12-pdr. 
12-pdr. 


Satsuma 


Aki 


Kawatchi 2 4.7in. 
Cruiser battleships. 
Tsukuba . & 4 12in. 4.7in. 
12 6in. 2 1.8in. 
4 12iv. 2 4.7in. 
8 Sin. 3 1.8in. 


4,000 


1907) Kurania 4,400 30 





vessels required to adequately perform the duties devolving upen 
the Navy, in home waters and abroad, in peace and war. A 
nation’s resources, however ample, are not inexhaustible, and it 
follows that such considerations must tend to limit the cost, and, 
therefore, the size and power of individual ships. 

In connection with this question of cost, om remembering that 
the ship is primarily a floating platform designed to carry the 
dominant weapons, the guns, within effective range of the enemy, 
an inquiry may be made as to the effect of increase of size of 


4 











vessel on the number of guns which can be installed, whilst retain- 
ing unaltered the type of gun, speed of ship, thickness of armour, 
and other factors. It may be of interest to examine this question 
in some detail, and to do this it is desirable to fix upon, as a 
standard, a type of ship of which the proportions of the total dis- 
placement devoted to hull, armour, armament, machinery, Xc., 
are known, and then to trace the effect of size on each of the 
elements affected. For a number of Japanese battleships built 
some years ago, these details were published by Admiral Sa-Sow in 
a paper read in 1903 before the Japanese Institution of Naval 
Architects, and from it the following details of the Shikishima 
are taken :— Length between perpendiculars, 400ft.; breadth, 75}ft. ; 
displacement, on 264ft. mean draught, 14,850 tons. The arma- 
ment included four 12in. guns in turrets, fourteen 6in. guns in 
casemates on main and upper decks, five torpedo tubes, twenty 
12-pounder quick-firers, and some smaller guns. 


France, 


| Guns, 


| 
| 
| 


r ton 


displacement. 


Primary. Secondary, 


Lb. of shell 


Launched, 


‘ | : . 
République sal 26 1.8in. 


Liberté 26 1.Sin. 


Danton 16 12-pdr. 





| Courbet 
Jean Bart 


Russia, 


3,410 


1l2in. | 
6in. Sin. 
| 
| 
| 


| Cesarevitch 


~ 


ee oe 


| Slava 12in. 3,410 
6in. 
12in. 
Sin. 
6in. 
1zin. 
Sin. 
l2in. 


~ 


3,790 


Evstafi .. 


1 


Pavel I. 4,300 


4.7in. 8,640 


3-pdr. 


— 


| Poltava 


Austria-Hungary. 


2.8in. 
1.8in. 
3.9in. 


9.4in. 12 

2 7.5in. 6 
12in. 20 
9.4in. 6 12-pdr. 
1zin. 24 4, 1in. 

8 6-pdr. 


Erz. Karl 
Radetzky 


Franz Josef Kaiser .. 


Italy. 


l2in. 
Sin. 
2 6in. 
2 Win. 
2 Sin, 
2 Lin, 


Beneditto Brin .. 


V. Emanuele IIT. 
Dante Alighieri. . 
13 12in. 


Conte di Cavour 


Brazil. 





Minas Geraes 12 12in. 


Argentine. 


Morena 11,070 


20 4in. 
2 3-pdr. 
= A —— —— 


Alfonso XIII. 


Protection.—Armour belt, 9in. to 4in. K. steel ; side above belt, 
6in.; heavy gun positions, l4in.; deck, 4in. to 2hin.; conning 
tower, l14in.; casemates, 6in. 

Werghts.—Hull and fittings, 5622 tons ; protective deck, 1321 
tons; armour plates, bolts, and conning tower, 3083 tons; 
backing, 210 tons; machinery, with water in boilers, 1243 tons ; 
armament and ammunition, 1612 tons ; coal (normal capacity), 700 
tons ; equipment, 640 tons ; total, 14,431 tons. 

The paper referred to also states that the vessel attained a speed 
of 18.59 knots with 15.145 indicated horse-power. 

If it were desired to have an all-big-gun ship of similar dimen- 
sions to the above, but to go 19 knots and have somewhat 
greater normal coal capacity, the casemate guns and casemates 
must be eliminated, and part of the weight put into machinery and 
coal, whilst the under-water form could be somewhat fined in view 
of the extra speed desired. Making these modifications, and a 
slight rearrangement of weights for the special purposes of this 
investigation, a vessel of 19 knots speed, carrying the same armour 
and armament as Shikishima—with the exception of the 6in. guns 
—and with 900 tons normal allowance of coal, would have approxi- 
mately the following distribution of weights :— 

Percentages of 
total 
displacement. 


Tons. 


5,400 
1,320 
2,170 
90 
1,500 
1,800 
220 
900 
600 


Hull and fittings 
Protectivedeck .. .. 
Side armour and backing 
Conning tower ; ; 
Machinery Parad babake at oe 
Main armament and protection 
Minorarmament .. .. .. .- 
J nee 
Equipment, say 
14,000 100.0 

The draught of the vessel at this displacement may be taken as 
26}ft. An investigation can now be made as to what proportion 
of total displacement would be available for main armament and 
the armour for its protection in the case of a vessel having the 
same block cvefficient as the foregoing, but with all longitudinal 
measurements increased in the ratio of 490 to 400, and all its 
transverse dimensions increased in the ratio of 82 to 75}, whilst 
maintaining the same mean draught and total depth of vessel— 
and, therefore, gun command—as before. These proportions, it is 
known, will result in satisfactory stability conditions, Further, 
let it be assumed that all the other conditions, such as speed, thick- 
ness of protection, and so on, remain as in the type ship. Thus 


the ratio of lengths is a = 1-225; and ratio of breadths 82 


79: 


= 1-09, so that the total displacement available in the larger 








vessel is 1-225 x 1-09 x 14,000 = 18,700 tons, say, 
oo a reyes consider :— 

. Power required for the larger vessel.—In making comparisons of 
this character we can well use the approximate information give 
to the Institution by Mr. A. W. Johns in his 1907 paper, based 
it is upon a large number of model experiments. ‘These veessle 
would have a prismatic coefficient of about -66, and for the larger 


As to its 


ve 9 ’ " 
vessel = = -74; whence, from Johns’ curves for residuary horse. 
L 


power, B = -043, and residuary horse-power 043 x (18 700)! 
= 4147, The wetted surface, from Mumford’s formula, is 4¢ 700 
square feet ; whence, from the paper by Mr. Johns already men. 
tioned, frictional horse-power = -1105 x 46,700 = 5170. ‘Hence 
for larger vessel total effective horse-power = 9317. 


‘9, B = .098, and residuary 


horse-power -098 x (14,000) = 6730. The wetted 
36,500 square feet, and the frictional horse-power = .}]]» , 
36,500 = 4060, Therefore, the total effective horse-power for the 
smaller vessel = 10,790, or distinctly greater than that for the 
vessel of nearly 34 per cent. additional displacement. ‘his js 4 
clear indication of the price which has to be paid in horse-power 
when a vessel is made short for its speed, or, alternatively, when 
the speed required is greater than that appropriate to a length 
which has been fixed from other considerations. g 

It is seen from the foregoing that we may safely assume that the 
weight of machinery in the larger vessel is the same as in tha 
smaller one, even after allowing for the longer shafts necessary jn 
the former. 

IL. Protection.—The protective deck will be affected by increase 
of length and breadth, so that the weight of this deck in the larger 
vessel will be 1-225 x 1-09 x 1320 = 1763 tons. Assuming the 
width of armour belt is the same in both cases, we may take as a 
safe estimate, therefore, weight of side protection and backing — 
2170 x 1-225 = 2658 tons. 

The conning tower in the larger vessel will be practically the 
same as in the smaller, and its weight may therefore be taken at 
90 tons. 

III. Hyuipment.—The weight of this item is, to some extent, 
dependent upon the number of officers and crew; this number 
will be less because of the abolition of casemates, and greater on 
account of the larger installation of main armament contemplated, 
On balance it is probable there would be no great difference in this 
weight for the two ships, and that a liberal estimate for the larger 
vessel would give 650 tons as the weight of equipment. 

IV. Hul/,—Assuming, in the first place, that all thicknesses of 
plates and sizes of bars 1n the larger vessel remain as in the smaller 
one, and keeping out of sight for the present all consideration of 
strength, some of the items, such as deck plating and beams, will 
vary as length x breadth, ¢.e., the weights of such items in the 
larger vessel will be 1.225 x 1.09 = 1.34 times the corresponding 
weights in smaller vessel. 

Omitting all considerations of strength, if H represents the 
weight of hull of smaller vessel, that of the larger vessel will be 
given by- 

Structural portion = .55 H + .13H = .68 H) 

Non-structural = .45H + .09H = 4 HJ 
This hull must now be strengthened where necessary to enable it 
to withstand the larger bending moments to which it must be 
subjected atsea, Let the scantlings be so regulated as to allow 
the longitudinal stresses, calculated on the usual standard assump 
tions, to be the same in boih vessels, 

By such judicious distribution the average increase of weight of 
longitudinal material in wake of the section where the greatest 
bending moment is experienced need not be greater than, say, 35 
percent. but of the structural material contributing longitudinal 


For the smaller vessel, pi 


surface jx 


; total 1.22 H. 


strength, the parts near the end, where the stresses are smal! and 


where the scantlings are determined from local considerations, 


| need not be increased in thickness above that of the type vessel ; 
| and, as the unaffected material constitutes about one-tnird of the 
| whole, the net increase in weight of longitudinal structural material 
jis, say, 4 x 35 = 23 per cent., say. 


Now, of the total structural 


material of bull, about three-fourths contributes longitudinal 


| strength, and thus the total weight of structural material must be 
| increased to provide the necessary strength by { x 


23 = 17 per 
cent., say. ‘lhese extra scantlings would also practically provide 
the increase of transverse strength required on account of the 
larger breadth of widened vessel. Thus the hul! weights of the 
larger vessel become, after making the requisite increases for 
strength purposes :— 

68 H = .796 H. 


4H, 


. . ( 
Structural material .68 H+ 100 
Non-structural... bet ia a-eee 
This gives an increase of 33.6 per cent. above the weight of hull of 
smaller vessel, on the assumption that the nominal stresses calcu 
lated for the usual standard conditions are the same in each. 
But it is well known that the allowable stresses so calculated 
become greater as the length of vessel increases, so that one may 
safely assume the weight of hull of larger vessel not more than 
3u per cent. in excess of that of the smaller one. d 
After providing for all the weights enumerated above, there is 
left about 3900 tons of available displacement, which can be utilised 
for main armament and its protection, and the weights of the 
larger vessel would be distributed as indicated below : 
Percentages of total 
Tons. dleplacement. 


ons. 
oOo 


Hull and fittings 7 xX 5400 .. 
Protective deck .. .. .. 
Side armour and backing 
Conning tower oe os 
Machinery ae ee 
Main armament and protection 
Minor armament .. ee ee oe 
WOR x. 20.2 
Equipment, say 

18,700 100.0 

Thus, with an increase of displacement of 34 per vent., it has 
become possible to more than double the main armament, whilst 
preserving all the other features of speed, protection, &c., of the 
smailer vessel. That is to say, an addition of 2100 tons to the 
weight of armament and its protection, whilst keeping other 
features unaltered, has involved an increase of displacement | 
times the weight added. This accords with the figures of about 
24 arrived at by M. Normand when considering a similar problew. 
Experience shows that it is easily possible to accommodate the 
additional guns on the length of ship taken. ae 

It may be well to meet at this point an objection which it 1 
possible to advance, to indicate that the conclusion here reached 
is not in accordance with known facts, It may be said with truth 
that there are already in existence ships of less than 14,700 tons 
displacement, which not only carry more guns, but have a greater 
speed than the larger of the two vessels considered in this paper: 
It must be observed, however, that the comparison here made !5 
between vessels of strictly similar type, and takes no account of 
advances made in steam generating and propelling apparatus, of 
improvements in arranging material to obtain maximum strength 
with minimum weight, of the use of newer materials, such as high 
tensile steel, whereby the same strength for less weight is secured, 
nor of possible moditications in distribution of armour, &c. A 
these factors tell, of course, in favour of the later designs. 

'The cost of the larger vessel would be about 45 to 00 per cent. 
greater than that of the type vessel, so that two of the lurger can 
be obtained for the cost of three of the smaller ships. ‘Ihe two 
larger take to sea a total main armament one-third in excess of the 
combined armament of the three smaller vessels, whilst it 15 
evident that the total working cost—with two sets of officers and 
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ien—and cost of-maintenance and repairs will be smaller in the 
former than the lattercase. From these somewhat restricted points 
of view, therefore, the policy of building large vessels can certainly 

justified. 

” seapeaerleo that large dimensions expose a greater target to 
attack must now be expanded to include the additional menace of 
missiles from dirigibles or aeroplanes. The larger the deck area 
of the vessel attacked the greater is the probability that the 
dropped missile will reach its mark, Such attack seems more 
likely to be successful from dirigibles, having speeds adjusted to 
the course and speed of the vessel attacked. The time taken for 
a dropped missile to reach water level depends, of course, upon 
the height from which it is released, and, bearing in mind the air 
resistance, it is also dependent to some extent upon the dimen- 
cions and weight of the falling body. The velocity V in feet per 
eecond, and space § in feet passed through after time /, are given 


Y= V™ tan g  A/ X 


y= zi loge cosh 9 VE 


where W is the weight of the missile in pounds, and / is the co- 
efficient of air resistance used in the equation—air resistance in 
pounds = &. V%, The coefficient £ = c. A, where A is the 
sectional area of the bomb at right angles to the direction of 
motion, The value of ¢ varies according to the shape of the 
missile ; for spheres moving in air its value is about .00048. 

Assuming the attack to be delivered from a height of one mile, 
and therefore reasonably out of range of high-angle fire, a hollow 
bomb carrying 1001b. of explosive would take about twenty 
seconds to reach the water level, and would then have a striking 
velocity approaching 500ft. per second. This time in reaching an 
objective compares favourably with the eighty seconds which an 
under-water torpedo would take to travel the same distance. In 
twenty seconds a ship would change position some 540ft , suppos- 
ing her to be proceeding at 16 knots, and the probabilities of such 
a vessel being struck from above would be decreased if, at the 
moment of discharge of — weapon, her helm were put hard 
over; the time, however, would not suffice to allow the vessel to 
sweep clear of her previous track before the missile reached water 
level, although the exposed area of deck in that track would be 
yerv much smaller than before. The difficulties associated with 
correctly judging speeds of battleships from the height named, 
and making proper allowance for cross wind currents, &c., com- 
bine to render a hit very uncertain if a single missile only is 
employed. It is stated, however, that arrangements are being 
made for dropping a number of such missiles from a single dirigible, 
in which case this form of attack would become a serious menace. 
Even so, it seems reasonable to suppose that the best protection 
against attack from aerial craft wil] be found in counter-attack by 
the same type of airship, associated with guns on the attacked 
vessel specially oma for high-angle tire; this defence would 
be analogous to that adopted against torpedo boats and torpedo- 
boat destroyers. With these considerations in view, the menace 
from the air may be expected to have no greater effect on limita- 
tion of size than that resulting from the introduction of the 
torpedo. 

Occasionally the argument that some increase of dimensions may 
be desirable at a given time is met by the contention that, if so, 
an increment ten times as great as that advocated would be still 
more beneficial Surely it would be equally reasonable, or the 
reverse, for the advocate of numbers and moderate dimensions to 
push his argument to the extreme of recommending cutters and 
3-pounders, There must be some mean size which, on a balance of 
all arguments—including the tinancial—best suits the require- 
ments of a nation at a particular time ; and it is hoped some addi- 
tional light may be thrown on this problem as it concerns our own 
time, during to-day’s discussion. 


by: 


ani 


Admiral Sir Gerard Noel, who opened the discussion, 
said he had always been opposed to an abnormal increase 
in the size of battleships. Great Britain ought to have 
followed the lead in building big ships rather than have 
initiated such a policy. The result had been a great rise 
in our naval expenditure for shipbuilding. The produc- 
tion of the Dreadnought was a cut-throat policy for this 
country. Another consideration was that the advent of 
the big ship made it necessary to give special attention 
to the risk of attack from torpedo and mine, which proved 
so effective in the Russo-Japanese war. 

Professor J. H. Biles pointed out that the author 
showed how the replacement of three smaller vessels 
by two larger vessels would give one-third more gun 
power. That alone demonstrated the greater value of the 
big ship. It was for the naval officer to fix the limit with 
regard tonumbers. Sir Arthur Wilson had said that in a 
future war the chances were that fleets might be divided 
into two parts, and as it was now clear that it was possible 
to put more power into eight ships than into twelve, it 
might be decided further to sub-divide a fleet. It was a 
case of placing reliance upon something certain—greater 
gun power, rather than upon the problematical advan- 
tage of greater numbers. It was time to give up the 
classic belief that only numbers could annihilate, which 
was frequently quoted by the advocates of the small ship. 
One Dreadnought would have annihilated the whole fleet 
of Nelson and the enemy opposed to him. He would 
have preferred that Professor Welch should have made a 
comparison extending to ships of 36,000 tons. His own 
view was that the limit in size had not been reached by 
the 28,000 to 30,000-ton ship. 

Admiral Sir E. Fremantle dealt with the difficulty of 
ships becoming too large to be properly handled by one 
man. That fact must it seemed impose a limit upon 
size. With regard to gun fire, Professor Welch took for 
his basis a broadside of gun fire, a method with which he 
was In agreement; but he was opposed to “ end on fire,” 
which was carried to extreme length in the lost Victoria. 
Airship attack would have to be met by other airships, 
and it appeared to him that the airship would gradually 
fall into its proper place, as was the case with the 
torpedo. It would still be found that the big battleship 
would hold its ground. 

Mr. Arnold J. Hills said that ultimately the naval 
officer had to determine the design of any given ship. 
His own views were rather those of the man in the street. 
Professor Welch had established what might be termed 
the Rake’s Progress of the Admiralty during the past few 
years, and he proposed to challenge the whole of the 
author’s argument, and to deny the whole of his conclu- 
sions. In his opinion, the battleship of the present day 
was much too big. He agreed that the proper policy was 
to determine which was the best battleship the world 
could produce, and that then, cost what it might, England 
must have ships of that type to maintain her supremacy 
at sea. It was not possible, however, to have the best 








battleship from the designs which had been recently | 
favoured by Whitehall. He altogether challenged the con- ; 
clusion that the value of a battleship could be measured by | 
the weight of metal in its broadside, even if this included 

all armament down tothe Sin. guns. If 50 per cent. was | 
allotted to the value of guns in appraising a battleship, 

and the rest to other considerations, the guns bad been 

given more than their proper proportion. The modern 

tendency was to employ only long range guns, the 

efficiency of which was measured by size in the same 

manner as in the case of the ship. That was a 

mistake; the battle of the future for this country 

would be fought in narrow seas by battleships engaged 

at close quarters. Three to five miles would perhaps | 
be the actual limit, and what therefore was the 

use of having guns to carry ten miles. The whole | 
question of the type of gun required to be recon- 

sidered. He believed that guns would tend to become 

shorter, but it was for the naval officer to determine the 

range at which he wanted his battles to be fought. He 

disputed the wisdom of the design which placed ten | 
12in. guns on a modern battleship in five or six positions. | 
Eight large guns were enough, and these should be placed | 
in four positions, two forward and two aft. The first 

Dreadnought was the very worst battleship ever designed, 

with its ten guns in impossible positions. Improve- 

ments in design had been effected since that ship, the 

first of the new type, was built. The Thunderer, built by 

his company, was more powerful than the original 

Dreadnought, but was too big and had too many guns. 

With only two positions, forward and aft, it would be 

possible to provide for secondary armament, which would 

be considered to be of great importance in view of the 

new risks to which battleships were exposed. He hoped 

to see the secondary armament restored in British battle- 

ships, of the abandonment of which the folly had been 

realised by the Germans and the Japanese. Turning to 

other points, Sir William White had, he said, long ago 

realised the importance of high-pressure steam. Then 

came the Parsons turbine, and then we witnessed the 

anomaly of boilers capable of producing steam at 300 lb. 

pressure and engines which wanted steam at 50 lb. 

He hoped that Sir William White and Mr. Parsons 

would meet together and talk over the difficulty. If not 

he would in twelve months’ time endeavour to deal with , 
it himself. Nor could he refrain from comment upon the 

necessity in turbine ships of installing special machinery 

for going astern, and in this connection he would point 

out the necessity for going astern with the same power as 

ahead. The motor battleship was coming, although he did 

not think the Diesel engine was the one which would be 

used for naval requirements. At the same time, it was 

possible that within five years we should see evolved the 

motor-driven battleship without boilers and stokers, and 

perhaps without funnels. 

Admiral Sir Reginald Custance referred to the com- 
plexity of the questions of the size in battleship design. 
The paper showed the effect of increase of size on the 
type of ship selected, but many tactical questions were 
introduced when the subject was considered in detail. 
The matter ought to be carefully examined in the light of 
war practice, and he would remind the meeting that the 
great difficulty which confronted the naval architect was 
the difference of opinion among naval officers. The 
naval officer required to reach a decision as to the prin- | 
ciples which should govern design. Professor Welch 
adopted as a measure of fighting power the weight of a 
single discharge of the gun, but that was apt to prove a 
misleading basis of calculation. 

Mr. W. H. Whiting commented upon the broad con- 
clusions of the paper, that by increasing the size of the 
ship one-third the armament was doubled at one and a-half 
times the cost. The weak point of the comparison was 
that Professor Welch had taken his type ship, the Shiki- 
shima, with a considerable proportion of her armament 
removed, while the step made by way of comparison was 
neither typical nor representative. The ship was increased 


Logs of the 
Date 96/10 | 
Spted by log, knots 9-35 | 
Revolutions per minute 65-0 
Boiler pressure, Ib. per sq. in. ... 137 
High-pressure turbine (initial pressure, lb. per sq. in.) 86 
Vacuum (in inches) ..0 2.00 0.0... ccs cee cee ee | | BOB 
RNG GI ieee ays, 35s) Gad Ace Bie ceem See, ens] “OO 
Water, main engines, lb. per hour ... 12,140 
Shaft horse-power 740 


in size 4700 tons, but no increase was made in speed. | 
In his desire to keep everything constant except the | 
guns, Professor Welch had rather begged the question. | 
The omission of the speed factor was really of great | 
importance. It was not safe to extend the comparison | 
made in the paper beyond the special limits laid down | 
by the author. The questions involved were very com- | 
plex, and could only, perhaps, be answered by the process | 
of trial and error. He argued with the previous speaker | 
as to the need for a solid body of naval opinion as to the | 
tactical and strategical value of the higher speeds in the | 
big ships recently built. | 
Admiral Sir Cyprian Bridge said that with reference to 

the increase of weight of broadside following increase of 

displacement, the figures given in the paper showed that | 
this was subject to some remarkable exceptions. The | 
Dreadnought launched in 1906 had a displacement of | 
17,900 tons, and a weight of primary broadside of 6800 lb.; | 
the Vanguard class launched in 1908 and 1909 with a dis- | 
placement of 1350 tons greater tonnage had no increase in 


weight on the broadside, while the thickness of their belt 
armour wasreduced from 1lin.to10in. The Brazilian ships 
Minas Geraes, launched in 1908, and San Paulo, launched 
in 1909, of the same displacement as the Vanguard class, 
had a broadside of 85001b., as against the 6800 lb. of the 
Vanguard and her sisters. Again, the Italian battleship 
Dante Alighieri, launched in 1910, with a displacement 
of 18,320 tons, or nearly 1000 tons less than the Van- 
guard class, had a broadside of 10,200\b., against their 
broadside of 68001b. The German ship Ostfriesland had 
a displacement of 22,000 tons and a_ broadside of 
9400 lb. The Italian ships of the Conte de Cavour 
class were of the same displacement, and yet had a 
much heavier broadside, 11,050 lb. With regard to speed, 
that of the Vanguard class of 19,250 tons was higher 
than the speed of the 22,000 Orion. With the. exception 
of the still unlaunched Russian ships, no battleship 
proper, even of considerably greater displacement, had a 
speed equal to that of the Dante Alighieri. These 
figures suggested the conclusion that the rule, if it was 
a rule, that increase in displacement led to increase 
in weight of broadside and speed was distinguished 
by many remarkable exceptions. There had in recent 
years been a great diminution in numerical strength 
of the Navy as compared with individual strength, 
and this had been accompanied by an enormous 
rise in expenditure. A great material concentration. 
had been effected at great cost in money. The 
real question for the statesman, the naval administrator, 
the strategist, and the tactician, was whether we had 
increased our essential naval power proportionately to 
the increased expenditure of money. The question of 
relative economy was a complex one, extending far 
beyond the cost of construction, equipment, maintenance, 
and manning. 

Mr. Harding, in connection with the reference made to 
the initiation of the Dreadnought era by Great Britain, 
said the idea of the big ship was due in the first place to 
Japan and Italy; but while others might claim to have 
initiated the policy, Great Britain had carried it out. No 
reference had been made to the manning of the warship, 
but, taking the cost of a seaman at £100 at the time of 
Nelson, the cost was £3000 to-day, and it was worth while 
spending more money if necessary. 

Admiral Bacon was of opinion that the increase in the 
size of the battleship would follow the increase in the size 
of the gun, and there was as yet no movement towards 
limitation. It did not seem possible to reduce the number 
of big guns much below ten, and there appeared to be no 
valid reason why the modern battleship should not carry 
a larger number of guns. If ten guns could be fought 
one at a time, why not twenty guns firing two at a time. 
The size of the ship would not, he thought, be limited 
by considerations of vulnerability or difficulties in regard 
to dock accommodation. The limit as to size might arise 
with reference to number of ships. The question might 
have to be answered whether money would be better 
spent on a few big ships than on a larger number of 
smaller ships. That was a pure case of strategy, and 
could only be dealt with by those who had the necessary 
experience of empire strategy. 

Professor Welch replied very briefly on the discussion, 
it being arranged that he should reply fully in writing on 
the many points raised. 

The next paper was that by the Hon. C. A. Parsons 
and Mr. R. J. Walker, “ Twelve Months’ Experience with 
Geared Turbines in the Cargo Steamer Vespasian.” 


THE object of the present paper is to lay before the members of 
the Institution a brief account of a year’s working of the Vespa- 
sian. It may also be considered as a continuation of the paper 
read at the spring meetings of last year on ‘‘The Marine Steam 
Turbine and Mechanical Gearing.” 

On completion of the trials referred to in last year’s paper, the 
Vespasian was taken to sea on several occasions in light condition 
with a view to observing the behaviour of the propelling machinery 
in a seaway. Although no very severe weather was encountered 
during these trials, sufficient evidence was obtained to show that 
the engines were not liable to race in heavy weather. 


Vespasian. 

16610 16/6/10 | 22/6/10 22/610 22610 29610 
9-22 10-58 9-61 9-27 10-22 9.37 

64-9 73-0 64-8 63-85 70-6 62-9 
135 145 135 135 140 135 

86 121 86 86 1 SI 

29-1 28-6 28-55 28-4 28-4 28-3 

30-5 30-52 29.9 29-9 29-88 29.6 
12,300 15,680 11,890 11,730 14,510 11,100 
736 1080 735 710 960 668 


A series of careful observations was made of the variation in 
revolutions of the engines with the vessel pitching. The governors 
on the turbines were so adjusted as to come into operation when 
the revolutions of the engines exceeded 1600, corresponding to 
eighty revolutions of the propeller shaft. Records were first taken 
at a normal rate of revolutions of seventy-two on the main shaft. 
The vessel was put head to sea, and during a period of pitching 
the revolutions of the propeller shaft reached a maximum of 
eighty-two at the moment when the stern of the vessel had 
reached the maximum angle of longitudinal inclination, the immer- 
sion of the propeller under this condition being about 6in. to 12in. 
The governors of the turbines came into action just as the maxi- 
mum angle of inclination was reached. 

Further observations were made with the governors readjusted 
to higher revolutions, and the average records obtained showed « 
maximum variation in revolutions of from seventy-two to eighty- 
four during a period of pitching. The steam pressure at the 
high-pressure turbine remained constant throughout at 70 Ib. 
pressure, 

As the result of these trials it was found that even with the 
governors out of action the acceleration of the engines during a 
period of pitching did not exceed 16 per cent. as a maximum, due 
to the very great angular momentum of the turbine. 

In order to test the durability of the gearing, the Vespasian 
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was placed in regular service on June 9th last year, carrying coal 


from the Tyne to the Continent, and returning in water ballast. | 


From that date to the present time she has completed twenty-six 
trips to Rotterdam and six tmps to Antwerp, and during this 
period has steamed about 20,000 miles. 

At various intervals the gear wheel and pinions have been 
inspected and tested for ‘‘ back-lash,” and only a month ago this 
was done, when practically no slackness in the teeth of the gearing 
could be detected. The wear in the teeth so far seems to be a 
negligible quantity. 


Diagram lI. 


te 
Nel PROPELLER 14-0 DIA. 16-35 PITCH. EXP. AREA 70 SQ. FT 


6s vo 
REVOLUTIONS PER MINUTE (PROPELLER) 


On the first four voyages careful measurements of water con- 
sumption were taken, ‘he table on the preceding page gives the 
data and results obtained on these voyages. 

The water consumptions per hour at the several rates of revolu- 
tions have been shown in Diagram 1. The full line represents the 
data as obtained off the Tyne in the trials of March last year, and 
referred to in the previous paper on this subject. The spots as 
indicated thus (-) show the data as obtained on service. 


On one occasion, namely, on October 12th, when the vessel was 
returning in water ballast from Rotterd:im, a very severe north- 
east gale was met with, necessitating increasing the steam pressure 


| at the engines by about 25 per cent. to make headway against the 


heavy sea running. 

With a view to experimenting with different qualities of steel, 
additional pinions were made—one of chrome nickel steel, with a 
tensile strength of 55 tons, elastic limit of 38 tons, and an elonga- 
tion of 20 per cent. in a length of 2in., and two of s 
steel of 40 to 45 tons tensile strength, elastic limit 224 tons, and 
an elongation of 20 to 25 per cent. 
mild chrome nickel steel, with a tensile strength of 37 to 38 tons, 
and an elastic limit of 32 tons. Pra 
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The chrome nickel steel pinion of 55 tons tensile strength was | 
tried in August last, but was removed after two voyages, as on | 


examination it was found to be fractured at the corners of some of 
the teeth. This appeared to be due to the teeth having been 
irregularly machined and bearing over one-third of their length 
only ; the material also appeare 
The original pinion was replaced, and is still in use. 

At the end of last year a new propeller was fitted to the vessel ; 
this one was of the same diameter and designed blade area as the 
original propeller, but with a finer pitch ratio. The actual dimen- 
sions of the new propeller are as follows: - Diameter 14ft., pitch 
14.14ft., and expanded blade area 72 square feet, as compared 
with the original propeller of 14ft. diameter, 16.35ft. pitch, and 
70 square feet expanded area. 





REDUCING GEAR 


It will be noted that the service results agree very closely with 
the triai results. The displacement of the vessel on service when 
the data were taken was 4560 tons, being about 5 per cent. greater 
than on the original trials. 

In regard to the general behaviour of the machinery, it may be 
mentioned that during the winter months the vessel has encoun- 
tered some exceptionally severe weather, especially in light con- 
dition, and the turbines and gearing have worked throughout with 
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entire satisfaction, and have not given the least trouble whatever. 

A very noticeable feature has been the remarkable freedom from 
racing of the engines under conditions when the propeller has been 
entirely out of the water, confirming the observations made on the 
earlier trials when the engines, under the worst conditions, did 
not tend to accelerate in revolutions more than 16 per cent. The 
engineer of the vessel reports that without the aid of a sensitive 
tachometer it is very difficult to observe any acceleration in the 
speed of the engines. 


| in the reply to the discussiun on last year’s 


| highest obtainable with geared turbines. 


OF THE VESPASIAN 


The following table gives the data and results of a trial carried 
out off the Tyne on January 9th of this year, the vessel being 
loaded to the same displacement as on the original trial : 


9.66 ... 9-94 10-34 

Ws2 ... TB7 «2 910 

142... 146 141 
; eee 5. ees 109 
... 28-6 ... 28-55 ... 28-4 
. 30-2 . 80-2 . 30-2 


11,510 ... 14,000 
im .. 945 


.. 9-31 
... 68-4 

130 
76 
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Speed inknots ... .. 
Revolutions per minute 
Boiler pressure, Ib. ees 
H.P. turbine, initial pressure 
Vacuum (in inches) ee 
Barometer ... ... ... .. 30-2 
Water consumption, main 

engines, lb. perhour _... 10,400... 
Shaft horse-power... ... ... 630... 
Water consumption, lb per 

S.H.P. hour ae See es eee se 


The water consumption for the several rates of speed have been 
plotted on Diagram 2, shown in full lines for the new propeller and 
in dotted lines for the original propeller. Diagram 3 shows the 
revolutions obtained at the several rates of speed for each pro- 
peller, and Diagram 4 the shaft horse-power in terms of water con- 
sumption per hour. The full lines in each case are for the new 
propeller and the dotted lines for the original propeller. 

It will be noted that at the speed of 9.3 knots, which is about 
the average service speed of the vessel, the water consumption per 
hour has been further reduced with the new propeller by about 7 
per cent., 4 per cent. being attributable to the increased efficiency 
of the turbines running at the higher revolutions, and the 
remaining 3 per cent. due to a slightly more efficient propeller, 

In regard to the question of economy ‘generally, as mentioned 
aper, we do not 
profess that the results obtained with the Vespasian are the 

In a new vessel, and 
with new boilers, say, of about 180lb. pressure, a consumption of 
about 1241b. to 13 1b. per shaft horse-power of the main engines, 
as compared with 16|lb. at the service speed of the Vespasian, 
could confidently be expected in-an installation of, say, 1000 
horse-power, which would be equivalent to 1141b. to 12lb. per 
indicated horse-power of reciprocating engines, assuming a ratio 


12,590 ... 
815. 


15-45 ... 14-81 


The original pinions were of | 


to be of too brittle a nature. | 


of shaft horse-power to indicated horse-power of 91 to 92 per cent 
In conclusion, it may be mentioned that the introduction of 
gearing into war vessels presents great advantages, since its ado 
tion would result in increased economy, more especially at cruisin 
speeds. Ina large war vessel, say, having four shafts, the geass 
of the highest pressure portion of the turbine to the low-pressure 
| shafts in lieu of direct-coupled cruising turbines, effects a savin, 
in consumption of fully 25 per cent., at a cruising speed equal . 


yecial carbon | 
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' one-tenth of the full power, and 30 per cent. at one-fifteenth of 
| the full power, giving corresponding increases in the cruising 
| radius with the same quantity of coal. 


| Mr. A. F. Yarrow asked if there would be any difficulty 
with the lubrication. He would also like to know the 
| maximum power transmitted. 

| Mr. Archibald Denny said that experience with the 
| Vespasian had been very satisfactory, and he would now 
like to have an opportunity of building a big boat to test 
| the system on a larger scale. He believed it would be 
perfectly successful. 

Mr. J. Hamilton said he had experimented on a small 
|seale with gearing with the turbine running at 15,000 
' revolutions as compared with 1500 in Mr. Parsons’ expe 

riments, and with a reduction down to 500 instead of 75, 
His experience had convinced him that there should be 
no wear upon the pinions. The extreme momentum of 
the turbine was an advantage, preventing damage to the 
| propeller when it came out of the water. He believed the 
| application of the principle to the tramp steamer would 
be a great success. 

Professor H. Féttinger believed that there was a limit 
| to the employment of gearing usefully at from 300 to 

500 horse power. His own work in connection with 
hydraulic gearing showed that in that case there was no 
limit to the power which could be transmitted. The 
| efficiency of 98 to 99 per cent. for the mechanical gearing 
described was extremely good, but when the efficiency of 
|the pump employed to keep the teeth supplied with 
| thick oil was taken into account the efficiency fell to 
95 or 96 per cent. The efficiency of hydraulic gearing 
| had been shown to be about 88 per cent. at 600 to 700 
| horse-power. There was not so much difference between 
the practical efficiency of hydraulic and worm gearing as 
| had been supposed. He believed that for service in 
| torpedo- boat destroyers worm gearing ought to prove ver) 
| successful. One advantage of the hydraulic system was 
| that the turbine always ran in the same direction, the 
| reversing being effected by the gear. 

Mr. Parsons, in replying on the discussion, emphasised 
| the advantage of gearing in enabling the turbine to run 
| at maximum efficiency. The curve of efficiency was very 
| flat at the top, enabling variation to be made within 

comparatively wide limits, and to some extent obviating 
the necessity for variable gearing. With regard to the ulti- 
mate stress of the gear, that had been tested up to about 
fifteen times the working stress, and it had been shown 
that the 450 horse-power gearing would transmit several 
thousand horse-power over a short period. Experiments 
| had been carried out by Mr. Westinghouse and other 
workers, and a collier had been built for the United 
States Government of several thousand horse-power in 
| which the transmission was entirely by gearing. His 
own firm was now engaged on several geared turbine 
destroyers. 

Mr. G. §S. Baker then presented his paper, ‘ The 
National Experimental Tank and its Equipment,” which 
will be found on page 366. 

Mr. A. F. Yarrow expressed his satisfaction at the 
association of Dr. Glazebrook with the scheme, he having 
brought both marked ability and enthusiam to bear upon 
the project. The Committee knew the value of the work 
which had been done. 

Sir John Thornycroft said that the tank would fulfil 
the valuable purposes for which it was made, and would 
constitute a valuable addition to the equipment of the 
National Physical Laboratory. 

Dr. Glazebrook, in extending an invitation to members 
to inspect the tank, said that at the present time tests 
were being carried out on the working of the carriage and 
other parts before taking over the plant from the con- 
tractors. 

Sir William White said it was hoped that at the 
Jubilee Conference in July members would be able 
to take part in the formal opening of the tank. 

The meeting then adjourned until Thursday morning. 











THe British WESTINGHOUSE ENGINEERS’ CLUB.—The fifth 
annual dinner of the British Westinghouse Engineers’ Club was 
held on Friday evening, March 31st, in the banqueting hall of the 
Midland Hotel, Manchester, when a company of over 170 members 
of the staff assembled. Mr. W. W. Blunt, the general sales 
manager, proposed the toast of ‘‘The Company,” and Mr. C. A. 
Park, the recently appointed managing director, responded. 
Mr. D. N. Dunlop gave ‘‘ The Health of Mr. Blunt,” who briefly 
replied. The toast of ‘The Works Organisation ” was proposed 
by Mr. O. H. Baldwin and responded to by Mr. Ph. A. Lange, 
managing director of the works, and the toast of “‘ The Engineers 
Club and the Foremen’s Association ” was proposed in a humorous 
speech by Mr. A. McKinstry, compen being made by Mr. J. 5 
Peck for the engineers and Mr. R. W. Rowe for the foremen. 
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RAILWAY MATTERS. 


Ir is reported that the municipal authorities of Yoko- 
hama have decided on the construction of an electric tramway in 
the city on their own account. 

Tue directors of the Central London Railway have 
nted Mr. Horace F. Parshall, M. Inst. C.E., chairman of the 
place of Sir Henry Oakley, who has just resigned that 





appoi 
line, 1n 
position. 

Tar Jungfrau Railway, Switzerland, continues to make 
its way upward. According to the Railway Gazette, the drilling 
jes on night and day at a height of about 10,800ft. above sea-level, 
ae the tunnel is extended some 11ft. to 13ft. daily. At the next 
station a great “window” is to be cut out on the north side, 
immediately over the Guggi glacier. 

AccorDING to a contemporary, there is no truth in the 
reports current abroad that Great Britain has made proposals as 
to the amount of international ig oy in the proposed line 
from Baghdad to the Persian Gulf. Turkey has made certain pro- 

ls to the British Government on thesubject of the Baghdad Rail- 
way, and these, being the subject of negotiations, must at present 
be regarded as confidential. The Ottoman suggestions are receiv- 
ing careful consideration, but no British proposals have been 
formulated. 

Tue Tramway and Railway World states that the 
official tramway traffic returns of sixty-four of the principal under- 
takings of the United Kingdom for the week ending March 25th 
amounted to £193,725, or £3095 less than for the corresponding 
week last year, while the track mileage was £2519, or 64 more 
than for the corresponding week. The receipts were at the rate 
of £76 18s. 1d. - track mile, a decrease of £3 5s, 4d. per mile as 
compared with last year. This week compares with Good Friday 
week last year. 

Tur british Consul at Helsingfors reports that it has 
been detinitely decided to construct a railway from Krukais to 
Kauttua, near Raumo, It is proposed to have the line completed 
by the autumn of 1912. A company intends to construct a narrow- 
gauge railway to Higsfors in continuation of the line already in 
existence from Hyvinge to Nis. The length of the new line will 
be about 27 miles, and the cost of construction is estimated at 
£72,000. The cost of construction of the Seinijoki-Kristinestad- 
Kaski line is estimated at about £200,000, and of a proposed line 
from Joensuu to Nurmes at £110,000. 


Tue Metropolitan Railway has introduced two motor 
voaches of a new design with sufficiently powerful equipments to 
be used as locomotives, and sufficient accommodation to enable 
them to be also useful as individual units, for working a shuttle 
service between Baker-street and West Hampstead. According 
to the Railway Gazette, the cars have two first-class and two 
second-class compartments, luggage compartment, and driver’s 
cabins at both ends, and are 52ft. long with two bogies each of 
7ft. wheel base. The total weight is 45 tons. Each car has four 
150 horse-power motors, two on each bogie. 


A pescripTION of the application of the voltmeter 
ammeter test for resistance on a small inter-urban electric railway 
for the purpose of ascertaining the condition of the track bonds 
was recently given in the Hlectric Journa/. After running hours 
a test -car was sent out with instructions to halt at certain points 
and, after the line was shut off at the station, to earth the trolley 
temporarily. A current of 75 to 100 ampéres was then passed 
through the section from the station. A resistance 30 to 90 per 
cent. above normal was the result of the test, and the rail bonds 
were severally tested with a millivoltmeter. Two hundred bad 
joints were discovered and put right. 


RECENTLY the Lignt Railway Commissioners held an 
inquiry, in the Town Hall, Nantwich, into an application for 
powers to construct a light railway from Mouldsworth, over the 
Chester Vale, vid Tarporley, to Nantwich. There was a apse 
opposition to the application, including that of the London an 
North-Western Railway Company. After hearing the evidence, 
the chairman said the question was whether such a railway would 
divert a substantial amount of traffic from the London and North- 
Western Railway. There was evidence that there would be sub- 
stantial competition, such as Section 9 contemplated, and therefore 
they felt that they could not deal with the scheme as Light Rail- 
way Commissioners. 


AccorDING to the Railway Magazine, the London, 
Brighton and South Coast electrification scheme has gone a great 
deal further than was recently announced, the transformation of 
the company’s whole system of 479 miles having been definitely 
decided upon. This, observes the Railway Magazine, will be the 
largest installation of the kind witnessed in the United Kingdom, 
but the experiment is fully justified by the remarkable success 
which has attended the introduction of electric working upon the 
South London line of the same railway, where the competition of 
tramways no longer has any effect upon the company’s traffic 
receipts, Results still more encouraging are anticipated from the 
further electrification between Battersea Park, the Crystal Palace, 
and Peckham, which is to be completed early in: May. 


TuE Swiss Federal Railways, according to the Times, 
have approved a project for the construction of a new line of rail- 
way, slightly over eight miles in length, from Moutier under the 
Jura Mountains to Lengnau, a station about midway on the line 
between Solothurn and Bienne. The proposed line, the object of 
Which is to pierce the Jura Mountains, is to leave Moutier, 1730ft. 
above the sea, and is to run fora great part of its course under the 
Grenchenberg by means of a tunnel which will be rather over 
four miles long, or about half of the total length of the line. The 
highest point to be attained will be about 1787ft. No ‘unusual 
difficulties are expected, but it is probable that a large amount of 
water will be encountered. The temperature of the rock is not 
expected to exceed 69deg. or 70 deg. Fah, The tunnel will take 
about four years to complete. 


Wir# reference to the use of peat on the Swedish State 
Railways, the British Consul at Stockholm reports that the Board 
of Railway Directors is satisfied that a mixture of coal and peat, 
containing up to 50 per cent. of peat, could be used in certain 
cases without the tractive power of the locomotive being reduced 
to any great extent. The Board has now had plans prepared 
for goods train engines of two types to burn peat only. The 
larger engine, for which two firemen will be necessary, wi'l weigh 
with the tender about 101 metric tons when in use, of which 
734 tons will be on the driving wheels. It will have about the 
same power of traction as an engine burn ng coal and weighing 
about 83 and 59 tons.” The smaller engine to take peat will weigh 
‘) tons, and will have about the same drawing power asa coal- 
coal-burning engine weighing about 60 tons. 


Puans for the rebuilding of the Ofoten Railway from 
Hundalen, in Norway, to Kapparaasen, in Sweden, have been sub- 
mitted to the Swedish railway authorities, By the route proposed, 
states the Jion and Coal Trades Review, the total length of the line 
would be shortened by nearly four miles, the number of curves 
would be reduced considerably, and the traffic during the winter 
would not be obstructed by snow, as often happens at the present 
ume, while the working expenses would be reduced by £17,000 
per year. The rebuilding will embrace about 15 miles of single 
track, the cost of which is estimated at £414,720, while the largest 
tunnel would cost about £230,000. As the shipments of iron ore 
are shortly to be largely increased, the carrying capacity of the 
railway will have to be improved, and it is therefore considered 
very probable that the project will be approved of. 


NOTES AND MEMORANDA. 


AccorpinG to the official statistics, the number of 
workmen employed at the various mines of Norway is about 6200, 
while the total value of the production is estimated at about 
£583.333, in which amount, however, such minerals as feldspar and 
alumin um are not included. The value of the output in 1910 is 
the highest ever recorded for any year. 


Durinc the two months ending on February 28th 
Great Britain exported iron and steel and manufactures thereof to 
the value of over 7 millions ; other metals, 1? millions ; cutlery, 
hardware, &c., over a million ; and machinery, 4? millions. These 
items represent an increase of approximately 1? millions over those 
corresponding for the same period of last year. 


ACCORDING to the process patented by the Lichtwerke 
Gesell., of Berlin, elastic supports for preventing the sagging of 
metal filaments are made of an alloy of molybdenum with a small 
percentage of a highly refractory and brittle metal, such as 
tungsten, chromium, titanium, or vanadium. A wire containing 
2 per cent. of tungsten is said to give excellent results. It is stated 
to be as elastic as watch-spring steel, and not to lose its elasticity 
with continued heating and cooling. 


AN experimental coal fuel engine, referred to in African 
Engineering, is provided with a gas generator, which consists of 
several parallel pipes passing through an exhaust-heated chamber 
and the back of the combustion chamber. Through this powdered 
coal is mechanically pushed, the gas given off passing into a 
miniature gasholder in which the pipes terminate under a water 
seal, From the holder the gas is drawn off by cylinder suction. 
The inventor has made such tests as are practicable with the 
engine in its experimental state, and obtained with short con- 
tinuous runs a coal consumption of under 0-4 Ib. per brake horse- 
power hour. 


In a paper on “ The Insulating Power of Air and Oil at 
High Voltages,” read by H. J. Ryan, before the American Insti- 
tution of Electrical Engineers, the author gives possible causes of 
the great electric strength of air films at the surface of a conductor 
at a high potential. Evidence is then given that electric stress 
| is but one of several factors in the production of coronal and 
| spark discharges in air. Townsend’s theory of ionisation by 

collision is explained. It is shown that the maximum electric 
| Stress between spheres in oil for disruptive discharges when com- 
puted by the ‘“‘Baille-Paschen-Schuster results” is given by a 
straight-line law. Conclusions are drawn from various ionisation 
theories as to the insulating power of the open atmosphere. 


Ir appears, from a note in the Electrician, that 
Cleveland, Ohio, with its 500,000 inhabitants, has no less than 
1800 electric automobiles in daily use. This number is one-third 
of the total number of petrol cars, and is the largest ratio of 
electric vehicles per capita for any city in the United States, 
although Chicago has a greater total number of electric automo- 
biles, namely, 2400. The reasons for the extensive development 
of the accumulator vehicle at Cleveland are the level nature of the 
roads, the presence of several large automobile manufacturers in 
the city, and the low rate at which electrical energy is supplied 
for charging. About 75 per cent. of the electric vehicles are 
recharged in private garages, mercury arc rectifiers being largely 
employed. 

A PAPER on the subject of aluminium alloys was read 
before the Birmingham branch of the British Foundrymen’s Asso- 
ciation on March 25th by Mr. F. C. A. Lantsberry. The result of 
adding aluminium tocopper was to cause animmediate increase both 
in the strength and in the ductility of the copper. The ductility 
attained a maximum at 7.35 per cent. aluminium ; beyond that it 
fell, and when 11 per cent. was reached the alloy became too 
brittle to be of any commercial value. Heat treatment had little 
effect upon alloys containing less than 7.35 aluminium ; beyond 
that they were stiffened by heat treatment at 800 deg. Cent. 
Alloys containing less than 7.5 per cent. aluminium were not 
amenable to cold working, though they were improved by hot 
rolling, while higher alloys were much improved by either hot or 
cold working. Such alloys showed no tendency to “age,” even 
after standing a couple of years. 


A note in the Electrician refers to a process which has 
been devised for regenerating old battery plates. The process 
employed is briefly the following :—When a battery becomes unfit 
for further use the negative plates are taken and treated with 
chloride of sulphur, baked for a short time and reduced electro- 
lytically to eliminate all impurities. They are then in a neutral 
condition, neither positive nor negative. The plate is, however, 
it is claimed, more uniform and porous, while the treatment that 
it has been given has caused the material to expand and fill up 
the cracks, These plates are then formed into positives and nega- 
tives in the usual way and combined to form a regenerated 
battery. It is stated that, apart from the saving effected by the 
regeneration of exhausted plates, the regenerated batteries have a 
longer life and an efficiency of 10 to 15 per cent. higher than the 
original batteries. The process can be repeated when the 
regenerated battery is in turn worn out, provided the foundations 
of the plates remain sound. 


In a paper on “The Variation of the Ionisation with 
Velocity of the B Particles,” read by Mr. W. Wilson before the 
Royal Society, the author stated that rays of different speeds 
were separated, by means of a magnetic field, from the hetero- 
geneous beam given out by the active deposit from radium. The 
relative numbers of particles corresponding to the different speeds 
were determined by measuring the charges gained per second by 
an insulated copper vessel which was placed in the path of the 
rays and was thick enough to absorb them completely. The 
corresponding ionisations were determined by a separate experi- 
ment, and were corrected for scattering of the rays by the walls of 
the ionisation vessel. The results obtained were as follows :—The 
ionisation produced per centimetre by 8-particles in free air varied 
inversely as the square of the velocity, between the limits 
examined. The ionisation in a thick copper vessel was not con- 
nected with the velocity by any simple law, but could be approxi- 
mately represented by I = & (c — v), where I was the ionisation, 7 
the velocity of the particles and / and ¢ constants, 


On Saturday, March 25th, Sir J. J. Thomson gave the 
fourth of his series of lectures on ‘‘ Radiant Energy and Matter.” 
According to Prevost’s theory of exchanges, all budies emit and 
absorb radiation simultaneously. On the balance between what 
they gained and what they lost their temperature depended. For 
a given temperature the radiation equalled the absorption. This 
was true for the total energy and for any particular rays. The 
absorption was nearly always selective. Some bodies absorbed 
rays with avidity at one temperature and not at another. Glass 
was transparent to light, but very opaque to rays outside the 
visible spectrum. In a greenhouse the glass allowed the high 
temperature rays from the sun to pass, but absorbed the heat of 
the low temperature rays atten pting to return. Some gases 
readily freee so low temperature radiation. These included 
water vapour, carbon dioxide, while ammonia had very high 
powers of absorption which were not found in a mixture of 
nitrogen and hydrogen. Tyndall found that air which had been 
passed over scents possessed this property to a considerable extent. 
Professor Arrhenius had sought to explain the occurrence of glacial 
epochs by suggesting that the amount of carbon dioxide in the 
atmosphere controlled the temperature of the earth. A decrease 
in the amount of carbon dioxide lowered the earth’s temperature, 
while an increase sent it up. Arrhenius believed that the amount 
of the gas emitted by volcanoes would be sufficient to produce a 
variation of the required order. 

















MISCELLANEA. 


Tue lignite coais of Texas are excellent fuel for 
stationary plants and domestic purposes. The coal-mining industry 
in Texas at present is not extensive, but the time is not far distant 
when the State will rank as an important coal producer. There 
are thousands of acres of lignite coal in several counties of Texas. 
The coal runs from 4ft. to 10ft. in thickness, ranging from 30ft. to 
90ft. under the surface. At different places in the same section 
coal is found at a depth of 125ft. The seams have no gas or fire- 
damp, and the lignite is easily mined. 


Sratistics gathered by Mr. J. P. Dunlop, of the United 
States Geological Survey, indicate growth in the recovery of tin 
from tin scrap, used tin cans, old tin pipe, worn driving-box 
linings, drosses, old solder, bronze, sweepings, &c. The tin re- 
covered during last year as tin amounted to 2422 short tons ; in 
the form of alloys, such as solder, Babbitt metal, bronze, &c., 3092 
short tons were recovered, a total of 5515 tons, equal to more than 
one-ninth of the tin imported into United States, and worth at the 
average price for the year about £650,000. 


Wuen the German submarine V3 was sunk in Kiel 
Harbour, the commander sent a telephone buoy to the surface, by 
which means the rescuers were told that the crew of the sub- 
marine had oxygen enough to last them forty-eight hours, so that 
there was no more hurry than was necessary. Unfortunately, 
communication with the buoy was stopped afterwards by water 
getting into the submarine. By this time, however, the boat had 
been raised so far that communication could be resumed by making 
Morse signals on the conning tower by raps. 


TRIALS, states the Electrical Review, have just been 
made at the experimental wireless station at the Darmstadt 
Technical High School with an apparatus devised by Johann Sacek. 
of Prague, for the pur of preventing the interception of wire- 
less telegrams by third parties. It is claimed that the apparatus 
permits of the maintenance of complete secrecy, and that messages 
transmitted by it can only be read by the particular station for 
which they are intended. The invention is stated to represent 
extraordinary progress in wireless telegraphy. 


AccorpInc to Eastern Engineering, the Japanese 
Budget for 1911-1912 includes, among others, the following items 
of expenditure : —Railway extension works, £2,340,000 ; — 
ment works, £2,840,U00 ; extension of telephone system, £200,000 ; 
extension of Wakamatsu iron and steel works, £180,000 ; construc 
tion of new Parliamentary buildings, £40,000 ; Customs piers at 
Kobe, £20,000; warship and torpedo-boat construction, £131,000 : 
reconstruction of military schools and other institutions, £52,000 ; 
warship construction, £285,000; naval implements, £1,486,972 ; 
improvement of Shimonoseki Straits, £50,000; construction of 
explosives warehouse, £25,000; river improvement, £75,000 (an 
additional expenditure of £500,000 on this work is stated to be 
probable) ; construction of four new law courts, about £50,000. 


Excavation on the Panama Canal during February 
established a new high record in the central division, where 
1,409,338 cubic yards were removed. Altogether in that division 
71,033,522 yards have been excavated, leaving 26,091,496 yards to 
be moved. Inthe Atlantic division the total excavation in Feb- 
ruary was 574,199 cubic yards and in the Pacific division 509,217 
yards. Taking the canal.as a whole there had been taken out up 
to the first day of March 131,829,436 cubic yards, leaving 
50,708,330 yards still to be excavated. Excavation for the Gatun 
locks is practically completed and about 56 per cent of the con- 
crete is in place. The Gatun dam is about 60 percent. completed. 
The concrete in the locks at Pedro Miguel is over 67 per cent. 
completed and about 11 per cent. of the concrete is in place at 
Miraflores. 


Tue Board of Trade gives the following list of articles 
for which there is a large and increasing demand throughout the 
Union of South Africa and Rhodesia :—Electrical machinery, 
electric wires and cables, electrical fittings and poles, mining 
machinery of all kinds, pipes and piping, lubricating oils, stamped 
and riveted steel wheelbarrows, railway and tramway material, 
hand and machine tools of every description, galvanised corrugated 
iron, building materials of all kinds, agricultural machinery of all 
kinds, windmills, oil engines of from 1 to 3 and up to 10 horse- 
power, for farm, dairy and other power purposes, fencing wire, 
standards, and fencing material generally, enamelled hollow-ware, 
lamps and lamp-ware, typewriters and accessories, sewing 
machines, steel] office furniture, motor cars, aluminium ware for 
household purposes, and many other articles. 


Art the Australian Science Congress recently held in 
Sydney, Douglas Mawson, one of the scientists who accompanied 
the Shackleton expedition to the south polar regions, made the 
following statement regarding the recent discoveries of radium- 
bearing minerals in the Mount Painter field in South Australia :— 
‘It is a wonderful area for the occurrence of rare minerals 
Among the more important we have found there are radium ores. 
The radium lode is a remarkable formation. There is an outcro}: 
for three miles at a height of 1000ft. above the valley adjoining. 
In this outcrop there is manganiferousiron ore containing scattered 
crystals of the radium-bearing minerals, torbernite, and autunite. 
A smal] company has been formed to open up this formation, and 
see exactly what is there. The encroachment of the ore as sinking 
proceeds is already reported, but operations have only just started.” 


At a recent meeting ofthe Waterworks Committee ofthe 
Manchester Corporation reports were read from the engineers as 
to the progress of the work of constructing a reservoir in Heaton 
Park, and laying a third line of pipes and aqueduct between 
Thirlmere and the city. Fair progress is being made with the latter 
and much the greater task. The contractors who have the 
contract for the length between Ambleside and Carnforth have 
completed eight and a-half miles out of fourteen. Of the adjoining 
length thirteen miles have been laid out of eighteen. Then, 
coming nearer Manchester, another contracting firm is making 
rapid headway with the work of laying the new pipe between 
Little Hulton and Denton. This section requires particularly 
careful handling, for several railways and canals—ineluding the 
Ship Canal—have to be crossed. Three miles out of twenty-two 
have been covered, and a good deal of preparatory work on the 
remainder has been done. The repairs at the discharge valves of 
the Woodhead reservoir have been satisfactorily completed. 


THE United States Consul at Hong-Kong reports that 
shipments of tin from China are likely to be soon largely increased. 
It appears from a note in the Jon and Coal Trades Review that 
practically all the tin mines of the country are in Yunnan province, 
and the exports go almost entirely through the port of Mengtze 
and by way of Haiphong to Hong-Kong, whence they are 
distributed all over the world. The mining heretofore has been 
altogether by native process, and the output has been large in 
spite of the many drawbacks to the trade due to imperfect 
methods of production. Recently German interests secured con- 
cessions in the province, and a modern ore dressing and smelting 
plant is being erected and will soon be at work. The machinery 
has been purchased in Germany, and has been carried to the 
vicinity of Mengtze by way uf Haiphong and the French railway. 
Chinese capitalists and officials have long considered the tin mines 
of Yunnan of more than ordinary importance in the development 
of that province. At present the export of ti constitutes 93 per 
cent. of the trade of Mengtze—the principal port of the province. 
The introduction of the modern plant now being constructed at 
Kotieou, near Mengtze, will probably double the output of the 
mines in that vicinity at once, and at the same time will improve 
the quality of metal produced 
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STEAM TURBINE FOR DRIVING A ROLLING MILL 
Cc. A. PARSONS AND CO., NEWCASTLE-ON-TYNE, ENGINEERS 
( For description see page 362) 
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DEATH. 
On the 28th March, at Ardross, Herne Hill, W. J. WA..Is, for 33 years the 
London Manager of Messrs. Marshall, Sons and Co. (Limited), Farringdon- 
road, E.C. 
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The Power and Protection of Battleships. 


IN the design of warships three factors stand 
out beyond and above all others; they are gun- 
power, speed, and protection. Every vessel embodies 
a compromise of these three factors, more weight 
being given to one or the other as the services on 
which the ship is to be employed may demand. 
Thus, in the destroyer speed is of such paramount 
importance that protection is reduced almost to the 
vanishing point, and the offensive power is prac- 
tically concentrated in a single arm, the torpedo. 
In the cruiser also, if we omit the smaller fry, 
which are reserved for police duty, speed again is 
of such consequence that much of the armour 
must be sacrificed to ensure it. Until recent years 
gun power was also subordinated to this quality, 
but the modern cruiser is given offensive power, 
equal to that of a battleship, and the only 
sacrifice she makes for speed is a lack of pro- 
tection. In the ship of the line the compromise 
between the.three factors is complete; she must 
be speedy, powerful, and fully protected. The ratio 
in which these qualities should be combined will 
always be a matter for disagreement and debate. 
For many years it was the British practice to pro- 
vide less hitting power than in ships of other navies, 
but by degrees, under Sir Philip Watts, who 
brought the experience in this direction of Elswick 
to bear, our battleships have been armed to the 
teeth as fully as those of any nation. 

A few weeks ago, in discussing the Navy Esti- 
mates, we made a number of rough calculations 
as to the relation between weight of armament and 
displacement in English and foreign ships built 
during the last two decades or so. We based these 
estimates on the presumption that the weights of 
mountings and ammunition varied as the cubes of 
the calibres, and we showed that in seventeen years 
we had increased the weight of guns per ton of dis- 
placement by 70 per cent. We also pointed out 
that the ratio between gun weight and displacement 
was of the same order in all the big navies, the 
greatest differences being between America and 
Japan, the former having a figure of 1.4 and the 
latter of 2.0. Professor Welch, in the paper read 
before the Institution of Naval Architects yesterday, 
has examined the same question in a rather 
different way, but with not. very dissimilar results. 
He has taken the familiar method of comparing 
the broadside with tons of displacement, — but 
his earliest ship, in battleships, is the Duncan, 
and in cruisers the Indomitable. Now the 
Duncan can throw .29 lb. of shell per ton of displace- 
ment, whilst the Conqueror can throw .56. By 
our method of estimating, the ratios were— Duncan 
1.1, and Orion—sister to the Conqueror—1.7. 
The difference between the two figures is one 
of no little interest. Bear in mind that our 
figures showed the weight of gun, whilst Professor 
Welch’s show indirectly the weight that can be 
brought to bear on one broadside, and it will be 
seen that the difference indicates that a greater 
proportion of the gun power of a ship can be directed 
on one target than used to be possible. This is seen 





better, perhaps, by contrasting the Dreadnought 
with, say, the Neptune. Both carry the same num- 
ber of guns of the same calibre, but the primary 
broadside of the first is 6800, and of the latter 8500, 
owing entirely to the fact that only eight of the 
Dreadnought guns could bear on one broadside, 
whereas the Neptune can use all hers. The value 
of this feature is even more strongly brought out 
when we remember that the Dreadnought carries a 
greater weight of gun per ton of displacement than 
the Neptune does. Professor Welch’s figures 
indicate, just as ours did, that there has been 
steady improvement in the hitting power of ships 
per ton weight, and he might have made the 
increase even more marked if he had taken the 
muzzle energy per minute instead of only the weight 
of projectile regardless of rounds per unit of time 
and velocity. But, in battleships at least, a factor 
of equal importance with gun power is protection, 
and we could wish that Professor Welch had seen 
his way to give us the actual ratio it also bears to 
the displacement in succeeding ships and in different 
navies. He touched upon the matter in the course 
of the paper, but did not deal with it in his long 
table of ships, no doubt because the particulars are 
difficult to secure. Is it too much to hope that 
on another occasion he may see his way to develop 
the subject by dealing with this aspect of warship 
design ? 

We turn from Professor Welch’s vastly interest- 
ing monograph to another which is more likely to 
escape the attention of English readers. It is by 
Rear-Admiral Goodrich, of the United States Navy, 
and will be found in the “Journal” of the United 
States Naval Institute for March. Admiral Goodrich, 
as far as battleships go, is a heavy protectionist. 
His view is that too great a proportion of the dis- 
placement is being given to the guns and speed, 
and that more should be devoted to armour. In 
considering his views it is worth recalling that the 
gun weight of American battleships is already less 
than that of any other nation—though their gun 
fire, from Professor Welch’s table, is only excelled 
by our own—and it is therefore possible that their 
protection is greater. Admiral Goodrich is in 
favour of a very simple ship, and he selects the 
South Carolina as typical of the approved class. 
This vessel carries only eight 12in. guns, and her 
ratio of pounds of shell per ton of displacement is 
only .43, as contrasted with the .56 of our Orion. 
She is, however, well protected for her size, having 
a 12in.—10in. belt. “Tested by the old eighteenth 
century rule that ‘a ship is built to fight her fellows,’”’ 
says Admiral Goodrich, “all modern battleships, 
no matter what the flag, will be found wanting. In 
my judgment this state of things is serious. It 
can only be remedied by assigning of the displace- 
ment a larger fraction than is our custom to ‘protec- 
tion,’ and this remedy can be greatly facilitated by 
avoiding extreme lengths in the ship herself, and 
by frankly abandoning the fad of excessive speed.” 
“A fifth turret,” he continues, “introduces compli- 
cations that are by no means insignificant. . . . 
If more battery power is required, is there any 
reason why three 12in. guns each might not be placed 
in their—South Carolina and Michigan type— 
lower turrets, or in all? If this is impracticable 
or undesirable, make her guns heavier, but never 
let us be diverted from that which is sound and 
good because other nations are groping in the dark 
and producing vessels that, in comparison with our 
simple and powerful Michigan, may not unfairly 
be termed freaks.” Needless to say, Admiral 
Goodrich’s views place him in a minority. All 
nations, including his own, keep on adding to speed, 
gun power, and protection of their ships, and there 
is not a particle of likelihood that they will cease 
to do so. The wisdom of that course can only be 
resolved by a great naval war. Until competing 
navies are put to that test they will play a game 
of bluff, each one endeavouring to produce a type 
more powerful in tooth and claw than the others. 


The London Electric Tramways. 


It was stated in a Board of Trade report which 
was issued some time ago, dealing with the 
development of various classes of passenger traffic, 
that electric tramways in general had reached their 
maximum efficiency, and it was suggested that a 
greater field was open for motor omnibuses than 
they occupied at that time. Although the observa- 
tion with regard to tramways was intended to refer 
to lines situated throughout the country, it can now 
be specially applied to the tramway system of the 
London County Council, as the revenue from this 
source is found to be declining, and it is hinted that 
if the diminution continues it will be necessary 
either to reduce the facilities afforded to the public, 
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or the tramways will become a charge upon the 
rates. A statement to this effect was recently 
made by the Chairman of the Council’s Highways 
Committee, who added, by way of explanation, 
that the receipts per car mile from the electric 
tramways had fallen from 12.16d. in the early days 
of the service to 10.35d. at the present time. This 
announcement will scarcely have caused any surprise 
to those who have followed the developments which 
have occurred in connection with the London tram- 
ways since the opening of the Council's first electric 
lines between Blackfriars and Westminster Bridges 
and Tooting in the year 1903, and the gradual 
extension of the system to other parts of the 
metropolis. In the first place the tramways which 
were chosen for conversion to electric traction at 
the beginning were on routes which had been 
the most remunerative previously when worked 
with horse cars, and they had consequently every 
prospect of securing a large augmentation in the 
receipts from the new services as a result of the 
anticipated growth of traffic in the districts con- 
cerned. This process of selection was gradually 
followed in subsequent reconstructions of other 
tramways, whilst the less remunerative, or even 
absolutely unprofitable tramways have been mostly 
left to the last stages of the work. It is impos- 
sible not to admire from a commercial point 
of view the policy of transforming the best routes at 
the commencement, and of introducing a system of 
low fares or of longer journeys for the same fares 
as were previously charged, in order to attract 
additional traffic to the new services, but the 
methods of the Council have proved disastrous to 
competitive undertakings in the London area. 

It was found necessary in the initial stages to 
make the London tramway services very popular 
with the public in order to secure increasing 
revenue, with the object of meeting the payment of 
interest on the borrowed capital, and also for the 
redemption of the debt, and there is no doubt that 
this popularity has been gained by fairly rapid 
services and low fares. How the expansion in 
favour of the tramways has affected competitive 
traffic enterprises has heen a matter for expressions 
of strong complaints on the part of the latter for 
several. years past. The steam railways serving 
the metropolitan area have lost many millions of 
passengers, or rather passenger journeys, per annum 
during the past few years. Certain of the under- 
ground electric railways have also suffered keenly 
from the rivalry of the electric tramways, and some 
continue to labour under this disadvantage; 
many horse omnibus services have been ousted 
from their old routes, whilst motor omnibuses are 
replacing the remainder, as, in the opinion of the 
owners, this type of self-propelled vehicle is now 
on the way to prosperity snd is the only means for 
competing with tramways on the street level, where 
rivalry in this respect is encountered. A similar 
view of the merits of the motor omnibus is also 
entertained in Berlin, where the leading omnibus 
company reports that with the exception of two 
new services the motor omnibuses are now yielding 
remunerative results, and the improvement in the 
case of the two exceptions leads to the belief that 
they will also contribute towards the profits in the 
near future. Yet the Berlin routes are determined 
by the police authorities, whereas the London police 
authorities are not empowered to fix the routes, 
although traffic may be diverted as occasion may 
arise. At the same time, it is well to remember that 
motor omnibuses need not necessarily come into 
rivalry with the tramways, and in many cases they 
do not do so, the tramways having free play on 
many routes on the street level, similarly to the 
freedom enjoyed by the omnibuses on other routes 
in various parts of the metropolis where tramways 
do not exist, and are unlikely to be constructed. 

The fact that the receipts earned per car mile by 
the London County Council electric tramways have 
largely diminished as compared with those of 
afew years ago may be explained by a variety 
of causes. Among these may be mentioned the 
probability that where new lines have been laid in 
certain localities, some of the construction has 
been carried out in advance of the times, and has 
yet to secure remunerative traffic: and to this 
extent it is possible to suggest that over-construction 
has taken place. A second matter relates to the 
number of cars in operation, these being apparently 
sometimes in excess of requirements, whilst the 
supply of cars fails to meet the demand at other 
times. But of far greater importance than these 
two causes is the attitude assumed by rival trans- 
port undertakings towards the tramways. At first 
the steam and the underground railway companies 
failed to recognise the probable inroads which the 
tramways would make in their passenger traffic, 





and only when proof was forthcoming did they 
begin seriously to consider what action should be 
taken to stop a further diversion of traffic. The 
underground railways reduced their fares, and 
introduced through bookings on several lines, the 
result being an improvement in the traffic. On 
the other hand, the London, Brighton and South 
Coast Railway has adopted electric traction 
on the Victoria and London Bridge section, and 
regained in one year the traffic lost in several 
former years, and the success has justified the com- 
pany in proceeding with extensions to the Crystal 
Palace, which are to be opened this year. It is 
expected that the conversion of the additional lines 
to electric traction will also be the means of recover- 
ing traffic lost to these particular sections owing to 
tramway competition, and if this should prove to 
be the case the other steam railways in the metro- 
polis will probably be encouraged to follow the 
example. At any rate, the electric tramways will 
find it exceedingly difficult to maintain their present 
position in the future in the event of any further 
extension of electric traction on the London sub- 
urban railways, whilst the increase in the number 
of motor omnibuses will also accentuate the contest 
for the possession of the street passenger traffic in 
the metropolis. 


The Strike Habit. 


It was Sir Benjamin Browne, we believe, who 
gave it that name, and we owe him a debt of grati- 
tude, for it is no small matter to name something 
wisely and well. As soon as we can put a name to 
anything we have got half-way towards familiarity 
with it, and are well on the road to ridding our- 
selves of the dread that namelessness always inspires. 
When Lavengro, that inconceivable boy, lay sick, 
it was some nameless danger that frightened him. 
“Did an armed man threaten me I would get up 
and fight him; weak as I am,I would wish for 
nothing better, for then, perhaps, I should lose this 
fear; mine is a dread of I know not what, and there 
the horror lies.” If Lavengro had been an ordinary 
healthy mortal with a smattering of modern science, 
he would probably have said that owing to his 
recumbent attitude the functional relationship of 
the ganglionic centres of his cerebro-spinal system 
were disorganised, and led to hallucinations. He 
might have been quite wrong, but when he 
recognised that something so material as 
ganglionic substance, something, that is, with a 
name was at the bottom of his trouble, we may 
feel sure that the fear of it would be more 
than half gone. We might multiply instances 
without difficulty. But to what good, when every 
novelist—and where shall we find anyone who is 
not a novelist now-a-days ?—knows that the name- 
less dread is your real, unadulterated, blood-curdling 
dread. Give it a name, you produce an anti-climax, 
ruin your plot, and damn your story. Therefore 
we say again that Sir Benjamin Browne deserves 
our thanks for calling it the Strike Habit. 

A habit we really believe it to be, for it has all 
the characteristics of that form of weakness. A habit 
is something that we do irrationally, and often even 
to our own disadvantage; something we continue 
to perform mechanically long after the reason that 
first started it has ceased to operate. Is not that 
absolutely true of strikes? Years ago, before arbi- 
tration and conciliation and all the machinery for 
settling disputes were invented, the only way of 
composing a difference was to fight it out. Then 
men struck quite rationally to get what they 
wanted. Then the habit began, and it has gone on 
growing in defiance of all reason, and more often 
than not to the disadvantage of the strikers. Con- 
sider the usual course of a strike. The men ask 
for something ; the masters refuse. The men press 
their request, and the masters meet them by dele- 
gation and suggest a compromise. The delegates 
agree, and submit it to the “branches.” The 
branches vote against it. The delegates again meet 
the masters and “demand.” The masters resist. 
The men go out on strike. The works are closed. 
The men who have subscribed little to the trades 
union funds live for weeks on the money contri- 
buted by the old members. There is much hard- 
ship and misery amongst the family men; com- 
paratively little amongst the bachelors. After a 
few more weeks a conference is called. It meets 
several times, and at length, after interminable 
references to the branches, an agreement hardly at all 
different from the original compromise is accepted. 
Much money has been spent, much misery suffered, 
and much trade lost to the country, for what? For 
absolutely nothing which could not havebeen secured 
beforehand. This is a story which is repeated week 
after week. Was not Sir Benjamin Browne right 





to call it a habit? It has the further resemblancg 
that it is exceedingly difficult to extirpate. We 
have provided all sorts of means of preventing 
strikes, and yet they are more numerous than they 
ever were. We have works councils, sliding scaleg 
arbitration boards, conciliation boards, and agree. 
ments galore, to say nothing of the independent 
influence of the Board of Trade. All this rationa| 
machinery struggles vainly against the habit. 
The fighting instinct is still greater than reason, 
and men would rather throw down their tools than 
take up the olive branch. 

People who have recognised that striking was , 
habit, though they lacked the flash of genius to giye 
it the name, have thought that it might be stamped 
out by compulsory measures. That is impossible, 
It has been tried in Australia and failed.  Yoy 
cannot compel four or five thousand or more to 
work if they say they will not. Imprisonment of 
such a large number is out of the question, and to 
collect fines is impracticable. It has been said that 
no nation was ever made moral by Act of Parlia- 
ment; it is just as true that no nation can be 
made wise by statute. We must look for other 
means of eradicating the strike habit; means that 
will awake the reason of the sufferers and convince 
them that they can get what they want more 
economically and more effectively by peaceable 
means. It has been suggested that a preaching 
propaganda against striking, somewhat similar to 
the anti-socialism scheme, would be valuable, and 
we do not doubt it. Much good could be done by 
continually enforcing the fact that strikes do not 
pay. Much, very much, may also be done by 
enlarging the machinery for peacefully settling dis 
putes. The works council has been very fruitful 
in this direction, and we look hopefully to its 
extension. Conciliation and Arbitration Boards 
are only enlargements of it. They are working 
fairly well on the railways, and will work better as 
time goes on. Let us remember that striking isa 
habit—the succession of quarrels on the North- 
Eastern Railway is a splendid example of how it 
grows—and we shall be in a better position to 
grapple with it successfully. 








THE EROSION OF GUN TUBES AND HEAT 
PHENOMENA IN THE BORE OF A GUN. 
By Capt. H. J. JONES, A.O.D., Inspector of Ordnance Machinery 
No, III.* 


Heat of combustion of cordite Mark I., and rate of 
cooling in a closed vessel.—The quantity of heat resulting 
from the combustion of unit weight of cordite, at various 
densities, is probably known with greater accuracy than 
the maximum pressure, and certainly with greater 
accuracy than the maximum temperature. 

Noble’s results are as follows, the figures representing 
the number of gramme-Centigrade units of heat (water 
gaseous) realised per gramme of cordite Mark I. and 
cordite M.D.:.— 


Density 0-05 0-10 0-15 0-20) 0-25 0-30 


Cordite Mark 1...|1186-8 1169-9 1170-6 '1174-9 [1165-8 1196-2 


Cordite M.D. ad 961-9 962-4 952-6 974-7 | 981-1 1007-6 
| | 


It will be noted that the quantity of heat per gramme 
is, to a first approximation, independent of the density for 
each powder; but that cordite Mark I. gives a consider- 
ably greater quantity of heat than cordite M.D. 

In closed vessel experiments the whole of the heat 
realised is ultimately dissipated by conduction through 
the walls, whereas in a gun the heat is dissipated, not 
only by conduction, but by transformation into work 
done on the projectile, &c. By noting the rate 
of fall of pressure in a closed vessel, we are able 
to deduce important facts relative to the rate of heat 
transfer between the gases and the metallic boundary ; 
and also the dependence of this rate on the volume, 
surface, and shape of the vessel. 

If we burn equal charges of the same size at the same 
density in vessels of the same volume but differing in 
shape, it is permissible to assume that the quality of 
the products of combustion will be the same. This will 
not be strictly true, since the percentage composition of 
the products of combustion depends on the pressure ; and 
in the case of a vessel having a high ratio of square 
inches of surface to cubic inches of volume, the cooling 
during combustion will be proportionately great, resulting 
in a deficiency of maximum pressure, as compared with 
a spherical vessel of the same volume, but minimum 
surface. But for the cases to be investigated the 
“deficiency " of pressure at the maximum is only about 
1 or 2 per cent.; and the difference in quality of the gases 
can therefore be neglected. 

If, in the two vessels, we select a time, after the com- 
pletion of combustion, when the pressures are identical ; 
and if we determine the time interval during which the 
pressure in each vessel falls by the same small decrement, 
it follows that the ratio of these time intervals will be a 
measure of the relative rates of heat transfer in the two 
vessels. 

Petavel’s results—Fig. 2.—for cordite Mark I. afford 





* No. II. appeared March 81st. 
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conveni 
spherical ve 
dimensions © 


ssel S and a cylindrical vessel C. 
f these vessels were as follows :— 


¢_10.20 cm. diameter; internal surface, 327 square 


centimetres ; volume, 556 cubie centimetres. 


C,—Length, ; 
intemal surface, 709 square centimetres ; 
cubic centimetres. 


0 kif The diameter of the cord used was 0.475in. 







Atmospheres. 


0 0 Secs 


Curves showing effect of increasing surtace of vessel , 

on maximum pressure, and rate of Cooling. (Petavel.) 
55S. Pressure curve with sp ierical vessel. Density of chargel 059. 
cCC. Pressure curve with cylindrical vessel. Density of charg 2 a 10.4 


Fig. 2 


The cooling curves, after the completion of combus- 
tion, may be represented by an equation of the form, 
p(t+a"=c. 
p being the pressure in atmospheres per square inch, ¢ 
the time after ignition in seconds, a, n, c and constants. 
The value of the constants to suit Petavel’s figures 
are ‘— 


5 a = 0.90 n = 0.664 c = 1054. 
C a = 0.28 n = 1,236 e= 980. 
Now, from the general equation of the cooling curve; 
we have 
dp 2, DP 
dt = a o a ig 
1 
Bers 2a 
or £4 t n ¢ te 4 p- 
1+: 
p nt 


and since I for S 1506, and for C 0.809, we may 
n = 


write the time intervals for the same small change of 
pressure A p, at pressure p, 


1 
re 
At, = — (1.508) (1086'" a a p. 


P 
] 
t (0.809) (280)9-509 1.809 A p. 
P 
696 eos 
H At, “> when p is in atmospheres per 
ence = 4 : 
At square inch, 
20.95 yee 
~ when p is in tons per square 
=i inch. 
P 


Thus, when the pressure is 5 tons per square inch, the 
cylindrical vessels absorb heat 6.7 times as fast as the 
spherical vessel, and when the pressure is 3 tons per 
square inch 9.7 times as fast. 


Also, since dp ee may write 
a+ft rm 
1 
100 (“”) ee... —100(2)" at. 
pi] (a + t) ee 


In other words, the percentage loss of pressure per 
001 7. due to cooling by the walls of the explosion 
vessel is 


A 1.506 
: PNM _p 
10 \e 856,800 


where p is pressure in atmospheres. 

At maximum pressure the rate of reception of heat by 
the combustion of the unburnt portion of the charge is 
equal to the loss of heat to the walls by cooling, and in 
the case of the spherical vessel considered the maximum 
pressure was 1069 atmospheres for a period of 0.005 secs, 
The deficiency of pressure due to cooling was thus 

5 (1069) 1-56 
356800 

In the case of the cylindrical vessel the maximum 
pressure was 916 atmospheres constant for 0.01 secs. 
The deficiency of pressure was thus 

(916)%-#0° 
(280)9809 

Thus, at maximum pressure the rate of pressure change 
per one-thousandth of a second, is 0.102 per cent. of the 
Pressure in the case of the spherical vessel, and 0.2608 
per cent. in the case of the cylindrical vessel. The 
maximum pressure was reached in 0°0675 seconds, and 0.075 
seconds respectively, the total deficiency of pressure in the 
cylindrical, as compared with the spherical, vessel being 
due to the fact that the cylindrical vessel, up to the 
maximum, was absorbing heat at four or five times the 
tate of absorption by the spherical vessel, and that it 
took 8 per cent. longer time to reach the maximum, 

ectly asa result of the lowered pressure, and hence 


lowered rate of combustion during the ignition and b 
: urn- 
ing periods. 7 stl 


per cent. = 0.51 per cent. 


= 2.608 per cent. 


ent data for analysis. Two vessels were used, a 
The 


69.64 cms.; internal diameter, 3.17 cm.; 
volume, 550 


density of the charge in S was 0.099, and in C 


In the case of the spherical vessel with a charge loaded 
at density 0.099, but with cord; diameter 0.174in., the 
maximum pressure was 115 atmospheres, constant for 
one-thousandth of a second, the maximum being reached 
in 0 022 seconds, practically one-third the time taken by 
the charge at the same density, but with cord 0.475in. 
diameter. 

The ratio of surfaces of the two vessels, both having 
practically the same volume, is 2.168. Hence it will be 
seen that the rate of reception of heat is not proportional 
to the surface, as is usually assumed. The rate is a com- 
plex function not only of the surface, but also of the 
pressure, which for products of combustion of the same 
quality is a function of the temperature. 

Noble has given figures relating to cooling experiments 
in which not only the surface, but also the volume, was 
altered. Thus, with a vessel having a volume 320 cubic 
centimetres and a surface 354.3 square centimetres, the 
times taken for the pressure to fall to one-half and one- 
quarter its maximum value were as follows, with the 
densities indicated :— 


: T to p/2 T to p/4 

= secs. secs, 

0-10 0-87 2-70 

a} 0-15 0-93 2-82 
| 0-20 1-54 3-83 
0-25 2-40 6-04 


With a vessel having a volume 10,206 cubic centimetres 
and a surface 3271 square centimetres, the times were :— 


f T top 2 T to p/4 

* secs, secs, 
0-100 ... 3-1 10 
ae eres * 13-8 

Oreste 1888 31-0 


The result of varying the relation between volume 
and surface, on the rate of cooling of products having the 
same average composition, is thus seen to be enormous. 
Making due allowance for the fact that at density 0.10, 
the maximum pressure in vessel A will be lower than that 
in vessel B, and that the maximum will be reached later 
in A than in B; we have that the pressure falls, in A, to 
half its maximum value in 0.87 seconds, and in B in 
3.1 seconds. In other words, the mean initial rate of 
cooling is more than 3.5 times as fast in A as in B; and 
the mean final rate, in falling to P/4, is 3.8 times as fast 
in A as in B. 

It is obvious that for a given rate of heat transfer per 
square inch of surface, the resulting fall of pressure will 
be less the greater the total quantity of heat available ; 
and the total quantity of heat for products of combustion 
of specified quality, and at a specified pressure, will be 
proportional to the volume. Consequently the relation 
of cubic inches of gas tosquare inches of surface furnishes 
a basis on which to compare the behaviour of vessels in 
cooling the same products at the same pressure. 

In the case of vessel A, we have 0.9032 cubic centi- 
metres of gas per square centimetre of surface; while 
with vessel B we have 3.1201 cubic centimetres of gas 
per square centimetre of surface, or, in engineer’s units, 
0.3556 cubic inches and 1.2284 cubic inches respectively. 
With Petavel’s experiments vessel S had 0.670 cubic 
inches, and vessel C 0.3054 cubic inches of gas per square 
inch of surface. Tabulating these figures we get :— 


c A. Ss. B. 
Bi ... 0-1004 ... 0-10 ... 0-099 ... 0-10 
1 : ... 0-3054 ... 0-3556 ... 0-6693 ... 1-2284 
Time to cool to P 2, sees.... 0-34... 0-87 =... 1-88 eee 
Time to coo! to P 4, sees.... 6-80 i 10-0 


Fig. 8 shows the results plotted. As before pointed 
out, the results are not comparable, except as a first 
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Curve showing effect of increasing ratio 


Fig. 3 


approximation, since the maximum pressure will be 
greatest for vessel B and lowest for vessel C, although 
the densities are practically identical. Consequently P/2 
for vessel C is lower than P/2 for vessel B, and the tine 
intervals correspond to unequal falls of pressure. 

The above figures, showing the relative cooling effect 
as V/, is altered, may be compared with the ranges of V/, 
met with in modern ordnance. 


In. In. In. In. In. In. 

OH os dey cee Eee ee a OOO a OO BR BES 
Vis at maximum 

pressure... ... 2-93 ... 2-26 ... 1-90 ... 1-43 ... 0-72 ... 0-45 
V/s projectile a 

muzzle 3-07 ... 2-37 ... 1-95 ... 1-48 ... 0-77 ... 0-48 


The important case, V/, at maximum pressure, is repre- 
sented by the formula V/, = 0.26d — 0.12. 

In addition to the relation of volume to surface, we 
have to note that mere shape has also a controlling 
influence on the rate of cooling. In the case of a spherical 
vessel it appears to be very difficult to set up anything 
in the nature of wave pressure during ignition and com- 
bustion, whereas with a cylindrical vessel, in which the 
ratio of length to diameter is large, it is very difficult to 
prevent wave pressure. The ultimate effect of wave 
ressure is to increase the rate of transmission of heat, 


a ase 


bustion, and hence aig maximum pressure, and also 
because it is invariably accompanied by an increased 
turbulence of the products of combustion; and it has been 
pointed out that an increase in scouring velocity means 
an increase in heat units transmitted. 

Assuming the relation between reduction in diameter 
per one-thousandth of a second and pressure to be 

R = .00128 P + .00028, 
R being in inches and P in tons per square inch, we are 
able to obtain a quantitative statement of the maximum 
rate of heat transmission in heat units per unit area per 
second. 

Two experiments of Petavel are taken, the details 
being as follows :—Spherical vessel, A = 0.99, d = 0.174, 
and d = 0.475 inches. The calculated results, based on 
the above law of combustion and the time rise of pressure 
curve, are tabulated below :— 

Spherical vessel, volume 556 cubic centimetres, surface 327 square 

centimetres, charge 55.04 grammes, density 0.099. 


Diameter of Diameter of 
cord 0,174in. cord 0.475in. 
Diameter at maximum pres- 
ne eR .. 0.213in. 
Proportion of charge unburnt 
at maximum pressure... 24.4 percent. ... 20.1 per cent. 
Weight of charge unburnt ... 13.43 grammes... 11.06 grammes 
Time from maximum pressure 
to completion of combustion 0.0089 sec. ... ... 0.023 sec. 


One gramme of cordite (specific gravity 1.56) occupies 
0.641 cubic centimetres. Hence volume of unburnt 

rtion of charge on reaching maximum pressure is 
(13.48 x .641) = 8.61 cubic centimetres, and (11.06 
x .641) = 7.09 cubic centimetres. At maximum pres- 
sure, then, we have the volume of the vessel 556 cubic 
centimetres occupied by 547.4 cubic centimetres of gas 
and 8.6 cubic centimetres of cordite in the one ¢ase, and 
by 548.9 cubic centimetres of gas and 7.1 cubic centi 
metres of cordite in the other. 

Since the gravimetric density is 0.099, each gramme of 


cordite is converted into or 10.1 cubie centi- 
metres of gas at maximum pressure. Obviously, if no 
heat were lost to the walls the burning of the unburnt 
portion would cause a rise of pressure; but since the 
pressure remains constant in the neighbourhood of the 
maximum, we have the rise of pressure due to the con- 
version of each gramme of cordite into 10.1 cubic centi- 
metres of gas, just balanced by the fall of pressure due to 
the cooling action of the walls. 

If we imagine, however, the unburnt portion of the 
charge to burn without further transfer of heat to the 
walls, and if we adjust the volume of the vessel so as to 
keep the pressure constant, then since the 8.6 cubic 
centimetres of cordite give (8.6 x 10.1) cubic centimetres 
of gas = 86.86 cubic centimetres, and the 7.1 cubic centi- 
metres of cordite give (7.1 x 10.1) cubic centimetres of gas 
= 71.71 cubic centimetres, we have the final volumes at 
maximum pressure, (547.4 + 86.86) = 634.26 cubic centi- 
metres, and (548.9 + 71.71) = 620.61 cubic centimetres. 

If now we abstract heat at constant pressure until the 
volumes are reduced to .the original—556 cubic centi- 
metres—we have a measure of the total heat loss during 
the burning of the unburnt portion of the charge. The 
calculation of this heat loss is very tedious if variable 
specific heats be used, and involves assumptions as to 
the mean temperature at which the change of volume 
takes place. Noble’s estimation of the maximum 
temperature realised at a gravimetric density 0.10, is 
3140 deg. Cent., from Boyle’s Law ; and 4790 deg. Cent., 
from the ratio of observed units of heat, to specific heat. 
For the purposes of calculation a maximum temperature 
of 4000 deg. Cent. is assumed, and the specific heats 
calculated, using the data of Mallard and Le Chatelier. 
The maximum pressure in the case of the small cord was 
1115 atmospheres per square inch, constant for 0.0089 
seconds; and 1069 atmospheres per square inch, constant 
for 0.023 seconds, in the case of the larger cord. 

The rate of loss of heat, during the above time intervals, 
in ergs per square centimetre per second, works out as 
3.311 x 10”, with the small cord, and 2.570 x 10*° for the 
large cord. 

Now the radiation constant as found by Kurlbaum, up 
to 100 deg. Cent., has been verified up to 1600 deg. absolute 
within the past year ; and assuming it to hold at the tem- 
peratures with which we are dealing, we may write the 
heat radiated from a black body at @ deg. absolute, as 
Ce‘, where C = 1.273 x 10 ™ gramme calories per square 
centimetre per second, or 5.32 x 10~° ergs per square 
centimetre per second. 

Hence taking the mean temperature of the gas as 
4273 deg. absolute, and of the surface of the walls as 
700 deg. absolute, we have the energy radiated in ergs per 
square centimetre per second, as 


5.82 x 10° | 10#[ (4.278) — (0.7)¢ J! = 1.7 x10”. 


Tn other words radiation accounts for practically 50 per 
cent. of the total heat loss at maximum pressure. A 
fall in temperature of the gas makes a very large differ- 
ence in the energy radiated, so that radiation, as the 
mode of heat transfer, becomes rapidly less important 
after maximum pressure. In the case of charges fired at 
a gravimetric density 020, giving probable maximum 
temperatures exceeding 5000 deg. absolute, calculation 
shows that up to the completion of combustion mere 
radiation can account for the whole of the heat transfer. 

It will be also seen from the time rate of fall of pressure, 


©9  — > , that when ¢, the time from ignition, is 





small compared with the constant a, the rate of fall of 
pressure is independent of the time, which suggests that 
radiation losses are predominant in the early stages. 
Callendar found similar results from the heat loss in petrol 
motors; the heat loss to the walls could be represented, 
to a first approximation, by a formula, one term of which 
was independent of the number of revolutions. It is 








rstly, because it means an increased mean rate of com- 


also important to note that the values of the constants 
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a and » in the formula p (¢t + a)" =c rapidly increase 
with the density. Thus, for Noble’s cooling curves, the 
values are as follows ;— 
A = .25 a =5.438, n 
A =.20, a=1.261, 2 


1.785 
1.328. 








OBITUARY. 


J. HARDIE MCLEAN. 

THE death is announced as having taken place suddenly at 
Bournemouth on the 28th ult. of Mr. J. Hardie McLean, the 
General Manager and Chief Engineer of the Midland Electric 
Corporation for Power Distribution, Limited. 

After serving his time with Mr. Greenhill, of Belfast, Mr. 
Mclean became associated with Mr. Ferranti, and went 





| A GEARED TURBINE-DRIVEN ROLLING MILL. 


IN summarising the work of last year in our issue of 
| January 6th, reference was made to a geared steam turbine 
| which has been erected in Scotland for the purpose of driving 
la rolling mill, and the hope was expressed that we should be 
| in a position to give further particulars at an early date. It 

was our intention to include a description of this plant in the 
| articles which we have recently published on the year’s 
| Progress in the design of steam turbines, but owing to the 
| fact that a paper on the installation has been in the hands of 


} 
| 


through much electrical engineering pioneering work in con- | 
nection with the Deptford and Grosvenor Gallery supply | 


stations. Later on he went to Oxford for the Electrical Con- 
struction Company, of Wolverhampton, to install the 
‘* Oxford ’’ system of high-tension, 1000 volts, direct-current 
supply, and eventually became managing engineer of the 
Oxford Electric Company, Limited, the business of which he 
carried on successfully for some time. 

Subsequently he became a partner in the Oxford firm of 
W. Lucy and Co., and finally accepted the post of General 
Manager and Chief Engineer of the Midland Company as 
above stated. 








20YAL INSTITUTION.—-A general monthly meeting of the members 
of the Royal Institution was held on Monday afternoon, the 3rd 
instant, the Duke of Northumberland, K.C., president, in the chair. 
Mr. J. Devonshire, Mr. G. H. Griffin, Mr. W. E. Lawson Johnston, 
Mrs. Guy Pym, and Mr. A E Reed were elected members. 


The | 


chairman reported the decease of Professor J. H. Van 't Hoff, an | 


honorary member of the Royal Institution, and a resolution of 
condolence with the family was passed. 

INSTITUTION OF MECHANICAL ENGINEERS: ZURICH MEETING.— 
As already announced the summer meeting this year is to be held 
in Ziirich and Northern Switzerland. On Sunday, July 23rd, 
members and their friends will arrive at Basle, and on Monday, 
the 24th, the week will be opened with a series of alternative whole 
day excursions. These will principally be to hydraulic power sta- 
tions in the neighbourhood, but on one of them the works of 
Messrs Brown, Boveri and Co, will be inspected. From this visit 
members wil] return to Ziirich. On Tuesday meetings will be held 
in the morning, and in the afternoon the works of Messrs, Escher, 
Wyss and Co., or the Oerlikon Machine Works will be visited. 
Wednesday morning will al-o be devoted to meetings, while the 
afternoon will be spent in visiting the works of Messrs. Sulzer 
Brothers, and the Swiss Locomotive and Machine Worksat Winter- 
thur or some hydraulic power stations on the Rhine or the Aare. 
For Thursday a whole day excursion to Glarus, where the Lintsch 
power station will be inspected, has been arranged. Alternatively 
a visit to Linthal and Braunwald may be made. Leaving Ziirich 
on Friday the members will proceed on a whole day excursion, 
ascending the Rigi by rail, and reaching Lucerne by boat. 
visits for Saturday, July 29th, have not been definitely settled, 
but a preliminary list gives the names of nine different places of 
interest in the neighbourhood of Lucerne which may be visited. 
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Fig. 1—END ELEVATION 


the West of Scotland Iron and Steel Institute for some little 
time, we were prevented from doing so. On Friday, March 
17th, however, the paper was read, and we now have pleasure 
in bringing some of the interesting information it contains 
| to the notice of our readers. 
| The author, Mr. A. Quintin Carnegie, who is a member of 
| the staff of the firm of C. A Parsons, explains that about 
| the same time as the ‘‘ Vespasian ’’ experiment was decided 


| upon the firm of James Dunlop and Co. was considering the 
question of putting in a new rolling mill at its Calderbank | 


| 
| 


‘ Steel Works ; and Mr. T. B. Rogerson, past-president of the 





West of Scotland Iron and Steel Institute, proposed a scheme 
for utilising the exhaust steam from the existing mill engines 
for electrically driving the new mill. It was intended to 
make use of a large existing fly-wheel for equalising the load 
on the dynamo and motor. Calculation showed that the fly- 
wheel was large enough to give an almost constant load on 
the driving agent, and the idea of employing mechanical 
gearing between the turbine and fly-wheel shaft instead of 
the electrical equipment then presented itself. The possi- 
bility of eliminating a constant loss of something like 15 per 
cent. in electrical transformations, and substituting a gear 


OF THE ROLLING MILL 


with a friction loss—including that of the bearings—ol only 
14 per cent., to say nothing of smaller capital expenditure, 
was tempting, and the experiment was therefore decided upon. 

In order to curtail the risk, the plant was so designed that 


'in the event of the high-speed gear proving a failure, 4 


dynamo could be fitted in its place, and the mill driven 
electrica]ly in accordance with the original scheme. The mill 
is of the three-high type, with rolls 28in. in diameter, and 
84in. long. The live rolls on the mill tables are electrically 
operated, and the same applies to the screws which give the 
pinch or draught to the main rolls, The lifting tables are 
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draulically, and the whole of the electric and 
trol gear is managed by two men who are 
wed cabins in a position near the mill. The 
ment of the installation is shown in plan and 
e 362, whilst Fig. 1 shows the end elevation of 

17 olf The turbine is of the Parsons mixed 
the mill sage runs at 2000 revolutions per minute either 
eat steam at a pressure of 161b. per square inch 
ee or with live steam direct from the boilers at a 


operated hy 
hydraulic con 
stationed in gle 
general arrange 
elevation on pag 





Wp 


| an efficient velocity ratio. Thus it is possible to obtain full 
| efficiency on either live or exhaust steam. Full power from 
the turbine can be secured from either sources of steam 
| supply or any mixture of the two. 
| Asurface condenser having a tube surface of 1460 square 
| feet is used in conjunction with the turbine. It is placed in 
| the basement below, and is fitted with a vacuum augmentor, 
| which enables it to deal with a considerable amount of air 
| leakage without much loss in vacuum, A vacuum of 284in. 
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High Pressure Steam Inlet 
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pressure of 601b. per square inch above atmosphere. ‘Two 
steam inlets, as shown in Fig. 2, are provided, one at the 
high-pressure end of the turbine, and the other about the 
centre. Hach inlet is provided with a steam chest containing 
a double-beat balanced throttle valve and ‘an independent 
emergency trip valve. 

The two throttle valves are connected to the governing 
mechanism by means of steam relays, and are arranged so 
that preference is given to the use of exhaust?steam when- 
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Low Pressure Steam Inlet |_Yy 


sufficiently low to be quite clear of the bottoms of the wheels. 


Tests were carried out with the first reduction gearing at the 
makers’ Heaton works. A Heenan-Froude water dynamo- 
meter was coupled to the 375-revolution shaft, but the range 
of the dynamometer at this speed was only sufficient to 
enable a load of 400 brake horse-power to be applied. The 
| gear was also run up to a speed of 3000 revolutions per 
minute in order to test the noise. The illustrations which 
appear on page 358 show the plant as erected in the test house 
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Fig. 2—LONGITUDINAL SECTION OF THE TURBINE 


with barometer at 30in. is easily obtained. On investigation 
it was decided that the turbine would have to develop 750 
brake horse-power, and this has been found to be ample 
under actual working conditions. The mill runs at 70 
revolutions per minute, the turbine at 2000 revolutions, and 
the intermediate shaft at 375 revolutions. The high-speed 
pinion is formed solid with its shaft, and is made of chrome 
| nickel steel. The pitch line diameter is 7.143in., and there 
| are 25 teeth 3in. diametrical pitch. The wheel into which 


whilst the gearing with its cover removed is shown in Fig. 9, 
Couplings of the flexible type are fitted between the turbine 
and the high-speed pinion shaft, and also between the first 
and second reduction gears, as can be seen from the general 
arrangement of the gears—Fig. 5. These allow for small 
errors in the alignment of the shafts, and also give the 
necessary end freedom for expansion of the turbine shaft. 
Together with its shaft, the fly-wheel weighs nearly 100 
tons. It is carried on two adjustable gun-metal bearings, 





Fig. 3—TURBINE HOUSE AND MILL 


ever there is any available. When the supply of exhaust 
steam is insufticient, or if it ceases altogether, the balance of 
the power required is automatically supplied by the high- 
pressure valve, the distribution of the ioad between high- 
pressure and exhaust steam being effected by the decrease in 
speed. In order to prevent air from being drawn in when 


there is a shortage of exhaust steam, a small device is pro- | 


vided which causes the low-pressure throttle to close when- 
ever the exhaust steam pressure falls to nearly atmospheric 
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Pressure, The ordinary form of Parsons reaction blading 
has been adopted, the blades being assembled on the rosary 


or threaded root principle before being caulked into the | Both pairs of gears are placed in cast iron gear-cases with 
8rooves. The blade areas are so proportioned that when | 
working at full load with exhaust steam there is atmospheric | bearings under a pressure of 8 lb. to 10 lb. per square inch. 


Pressure at the first row of low-pressure blades. The high- 


Pressure blades are running idly in steam at atmospheric | the governor shaft, but the oil for the gearing is delivered by 
When the whole load is taken over by high- ' a separate pump driven from the intermediate shaft by means 
Pressure steam the pressure at the first row of low-pressure | 
J to about 8 1b. absolute, so that the smaller | chambers in the bottoms of the gear-cases and sprays it 
quantity of steam is still able to fill the blades and maintain | continuously on to the teeth. The level of the oil is kept 


pressure, 


blades falls 


it gears has 131 teeth, and is 37.429in. in diameter, with a 
total face width of 24in. ‘The second reduction gear has a 
mild steel pinion with 23 teeth 2in. circular pitch. The 
pitch circle diameter is 14.912in., and it gears into a wheel of 
80.848in. diameter, with 127 teeth. The total face width of 
the low-speed gear is 16in. The double helical teeth are at 
an angle of 23 deg. with the axis of the shaft. They are cut 
in a special hobbing machine, which automatically generates 
teeth of the correct shape. 
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Fig. 5—GENERAL ARRANGEMENT OF THE GEARS 


It is said that gears made in this way are capable of | 
running at a high pitch line velocity with very little noise. 


white metal bearings for the shafts. Oil is pumped into the 


This oil is supplied by a pump driven from an extension of 


of a Renold silent chain. This pump draws oil from settling 














Fig. 4—TURBINE AND GEARING 


each 22in. in diameter. One of these bearings forms part of 
the lower-speed gear-box. The low-speed gear wheel is keyed 
directly on to the end of the fly-wheel shaft, and is overhung 
from its bearing. The fly-wheel, which is of cast iron, is in 
two portions, secured together with the usual shrunk links 
and cotters. The external diameter of the wheel is 23ft. 
Since the stored energy in the fly-wheel is about twenty 
| times that of the turbine and its gears, it is evident that the 
| latter is only subjected to a small fraction of the shock due 
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to the rolling mills. The fly-wheel shaft is connected to the 
main pinion of the mill by a pair of wobbling couplings. 
One of these is of cast steel, whilst the other is of cast iron 
of such a section as to allow of its breaking in the event of 
any undue strain on the mill. Four of these couplings are 
said to have been broken in one afternoon. 

On September 15th, 1910, the first slab was put through 
the mill, the turbine previously having been run slowly for 
several days in order to allow the main bearings to settle 
down into working order. Itis worthy of mention that thirty 
slabs have been rolled in an hour, and the maximum size of 
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plate has been 60ft. long by 6ft. wide, with a minimum | 


thickness of ;in. It appears that for some time the lifting 
tables worked too slowly, but they have now been speeded up 
and take six seconds for the lift and fall. The diagram 


Fig. 6 has been constructed from the original diagrams of | 


speed and steam pressure variations. The speed curves were 


taken with a Horn tachograph, and the steam pressures with | 


a continuous steam engine indicator. Both these instruments 


were fitted with electrical time recording apparatus, so as to 
enable the curves to be continued. By reference to Fig. 6 it 
will be noticed how quickly the governor enables the turbine 
to supply the amount of power required by the mill and how 
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well the stored-energy in the fly-wheel equalises the driving 
power. 

It will be noticed that as soon as the speed begins to fall 
the governor admits sufficient steam to bring it back to 
normal within theallotted time. The black areas above these 
curves show by their heights the thickness of the slab at each 
pass, and the amount of pinch or draught which has been 


A 


od 





Fig. 7 


applied, whilst by their horizontal .length they show the 


length to which the slab has been rolled. The power exerted | 


| 


by the turbine during the heaviest period of the rolling—shown 
in the diagram—is about 556 horse-power. The spced curve 
shows almost ata glance the relation between the rate at 
which power is put in by the turbine and taken out by the 
mill. During the period represented by the length A C— 





CURVE OF STEAM PRESSURE 
ATIE ROW OF BLADES IN 
LBS PER SQ IN ABSOLUTE 
CURVE SHOWING ° 
SPEED VARIATION %. 


“THe Encineer™ 


Fig. 6—PRESSURE AND SPEED CURVES WHEN USING EXHAUST STEAM 





a 
accounted for by the shipyards working off arrears of launchi 
resulting from the recent lock-out of ironworkers - ce ms 
yards are not being emptied to any abnormal oxtent ~ 
fortunately, there are new keels to lay down on the berths «: 
soon as they are vacated. as 


ing. So far the plant has been working mainly with live | 
steam, owing to the fact that the turbine-driven mill has | 
been able to roll practically all the slabs that the heating | 
furnaces can deal with, and the only exhaust steam available 
is that which is discharged by the cogging mill, which is very | 
intermittent. When, however, business is sufficiently brisk New contracts—in fact, much in excess of the 
to warrant the use of other heating furnaces both mills will | being sent off the stocks—have been booked during t 
be kept going, and will provide sufficient exhaust steam to | under review. During March the following 
enable the turbine to run with only an occasional supply of | important contracts reported :—Messrs. Wm. Beardmore Fi 
live steam. It seems that experience already gained with Co., Dalmuir, to build two steamers, each of about 8009 ri 
the working of the plant is sufficient to show that the for the Adelaide Steamship Company, Adelaide; D, ang a 
experiment has proved a complete success. ‘The gears, it Henderson and Co., Partick, and Alex. Stephen and Sons, 


1 hipping 
© period 
are Prey 














ONLY 








is said, are better to-day than they were when first set to 
| work, and no wear is observable, other than a slight polish 
| on the working faces. 
It is contended that this experiment, and that carried out 
with the geared turbine ship Vespasian, go to show that there 
| is no difficulty in applying turbines to the driving of textile 
mills or other works which require large powers. The geared 
turbine, it is maintained, will easily give the absolutely 
uniform drive on which advocates of the electric system for 
| cotton mills base all their claims. For the driving of a 
| cotton mill Mr. Carnegie proposes to use a steam turbine 
running at a speed of, say, 3000 revolutions per minute, and 
fitted with gearing for reducing this to 300 or 350 revolutions 
per minute. The power would then be transmitted by ropes 
to the various mill shafts, and the whole plant would be as 
simple and straightforward as under the existing well-known 
system. The application of a geared steam turbine and fly- 
wheel to the driving of reversing rolling mills naturally pre- 
sents more difficulty than a continuous running three-high 
mill, but it is considered that the use of friction clutches, 
either alone or in combination with automatically operated 
dog clutches, seems likely to prove a satisfactory solution to 
the problem. 
The illustration Fig. 3 shows the engine-house in which 


Linthouse, each a steamer of 8000 tons capacity for Maclay 
and McIntyre, Glasgow ; tne London and Glasgow Company 
Govan, a steamer, 400ft. in length, for the Indra Line 
Liverpool ; Wm. Hamilton and Co., Port Glasgow, a steamer 
of 6500 tons capacity for T. and J. Harrison, Liverpool: the 
Greenock and Grangemouth Company, Greenock, a steamer 
of 6300 tons for London owners; Fleming and Ferguson 
Paisley, a hopper dredger for Irvine Harbour Trust ; Murdoch 
and Murray, Port Glasgow, a steamer for the Amazon 
another Port Glasgow firm, a large steamer for Spanish 
owners; Alley and MacLellan, Polmadie, a stern-wheeled 
steamer of 90 tons, a screw steamer of 60 tons, and a screw 
tug of 35 tons, all for foreign owners. 

As to forthcoming launches, there is every likelihood of 
April proving as fruitful a month as March has been, and 
this result will be largely contributed to by the launch of 
naval as well as mercantile tonnage. The cruiser Yarmouth 
5250 tons displacement, sister ship to the Falmouth, fitting 
out at Dalmuir, the Dartmouth at Barrow, and the Wey. 
mouth at Elswick, will be sent off the stocks of the London 
and Glasgow Company, Govan, on April 12th, the naming 
ceremony being performed by the Countess of Leicester. If 
not in April, then early in May, there will occur the launch 
fromethe stocks of, Wm., Beardmore and Co., Dalmuir, of the 








Fig. 8-PRESSURE AND SPEED CURVES WHEN USING LIVE AND EXHAUST STEAM 


Fig. 7—the turbine*is putting power into the tly-wheel, and 
during the period A B the fly-wheel is'giving gut power to the 


Therefore AC is the ratio between the two powers. 
The power taken by the mill can be calculated either from 
the power of the turbine with a given steam pressure as 
obtained on a dynamometer test made at the maker’s Works, or 
from the loss of stored energy in the fly-wheel as indicated by 
the fall in speed of the turbine in a given time. Calculations 
made by both methods are said to agree very closely. The 
weight of the slab which was being rolled was 314 cwt., its 
original thickness 4in., and the finished thickness .3lin. The 
finished width of the plate was 63in. During the heaviest 
passes shown in the diagram the mill required as much as 


mill. 


the turbine and gears are placed, and also the rolling mill. {| super-Dreadnought battleship Conqueror, which will probably 
The rim of the large fly-wheel is to be seen projecting through | rank as the shipbuilding event of the year on the Clyde. 
the engine-house. The illustration, Fig. 4, gives another | Sister ship to the Thunderer, launched on February Ist, and 
view of the turbine and two gear-boxes. | now fitting out at Dagenham-on-Thames, and the Monarch, 
| launched from the Elswick works on March 30th, this 
| ponderous ship of 22,500 tons displacement will be the 
heaviest naval vessel ever launched on the Clyde. No definite 
| date has yet been fixed for the launch, but every effort is 
being made to make the event contemporaneous with the 
visit to Glasgow of the Duke and Duchess of Connaught, in 
connection with the opening of the Scottish National Exhi- 
bition on May 3rd, and to have the naming ceremony per- 
formed by Royalty. 





A QUARTER'S CLYDE SHIPBUILDING. 


THE output of new shipping tonnage on the Clyde for 
March eonstitutes a record figure for that month, and is 
nearly as large as the output for January and February 
combined. The month’s output consisted of 25 vessels, 
aggregating 60,350 tons, which, added to the 42,800 tons for 
February and 23,540 for January, makes the output for the 








ELECTRICAL MONOPOLIES. 











Fig. 9-THE GEARING WITH THE COVER REMOVED 


2500 horse-power, but records have been obtained showing 





first quarter of the year 126,700 tons. 


IN the course of a discussion which took place in the 
German Parliament on March 16th with regard to electrical 
monopolies, it was pointed out, as was mentioned’ in this 
journal several months ago, that the greater portion of the 
manufacturing industry in Germany has become vested in 
the hands of three or four large firms in consequence of 
amalgamations and the establishment of communities of 
interests between different works. These firms not only 
make all kinds of electrical products and carry out installation 
work, but what is most important, they are able to finance 
‘ supply stations to be erected on their own account. The 
| direct charge now brought against the large firms is that of 
endeavouring to secure a monopoly in connection with the 
many so-call d overland central stations which are springing 
up throughout Germany—a monopoly not only in the equip- 
ment of the stations themselves, but also in the execution of 
| installation work and the supply of accessory plant and 
| materials. Such exclusive rights are obtained, or are sought, 

by the conclusion of agreements with the local authorities of 
| country districts, which are chiefly or solely concerned with 

the establishment of overland stations, giving the large firms 
|@ monopoly also of all the work to be done outside the 
| generating stations, including house installations. This 
| certainly implies, although it is not stated so definitely, that 
in the event of an intending consumer employing an indepen- 
dent contractor to wire and equip his premises, he would be 
refused a supply by the holders of the monopoly except, 
perhaps, on terms which would equalise the loss of profit due 








This total has only 












been exceeded once for the corresponding period in any year, 
viz., 1906, when the output for the first quarter reached 
128,530 tons. The round figure of 100,000 tons has been 
exceeded in six previous years, four being consecutive, viz., 
1904-7. Eight of the vessels launched in March each 
exceeded 4000 tons, four exceeded 5000 tons, one was 8500 
tons, and one 12,500 tons; the last-mentioned was the twin- 
screw steamer Medina, built and engined by Caird and Co., 


that as much as 4000 to 5000 horse-power has been absorbed 
during heavy passes. 

In Fig. 8 a similar set of curves taken when the turbine 
was working partly on live steam and partly on exhaust 
steam are shown. In this instance the steam pressure was 
recorded on the first row of blades of the low-pressure portion 
of the turbine, where the exhaust steam enters the blading. 
Owing to the fact that only one indicator was available at | 
the time of the test, it was not possible to indicate the corre- | Greenock, for the P. and O. Company, and the largest 
sponding variations in the pressure of the high-pressure | merchant vessel ever launched at Greenock. The largeness 
steam, which would have made the curves still more interest- | of the figures for March and for the quarter is no doubt 





to the diversion of the work. Dr. Delbruck, the Secretary of 
State for Home Affairs, stated in the Reichstag that nothing 
can be done against monopolistic agreements of this kind, as 
no one can prevent a manufacturer or contractor from placing 
upon his customers the contractual obligation to make their 


purchases exclusively from him, as the system is simply 4 
result of freedom of trade. 


The inability of the German Secretary of State to intervene 


in the electrical industry recalls a similar position of affairs 
which prevailed in the iron and steel trades a few years ag0, 
when the owners of the transforming mills complained that 
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.. means of existence were being destroyed by the price 
poe carried out by the larger steel works in the home and 
ay markets. But in the case of the electrical industry 
a ceaeeests at stake are not represented by the comparatively 
- 1 umber of five thousand iron and steel workers who 
Te cocupied in those German finishing mills which merely 
pos hase semi-finished material for conversion into manu- 
ees The Association of Electro-Technical Special 
ne ‘with which the _largest firms are of course not 

nnected, claims to provide employment for 60,000 workers 
yo of the total of 130,000 who are engaged in the manu- 
facturing branches, whilst 4 further batch of 26,000 is declared 
to be solely occupied in carrying out installation work for 
slectrical contractors throughout thecountry. It was then in 
defence of this large body of workers that certain members of 
the German Reichstag sought the assistance of the Govern- 
ment but failed to obtain it. The Association, which is loud 
in complaining of the price policy of the large firms, subm its 
that the latter are able to obtain exceptionally high prices in 
connection with contracts executed for undertakings which 
are closely associated with them, whilst at the same time this 
circumstance enables them to quote all the lower prices in 
competition with the less important manufacturers. It is 
therefore urged that unless the Government intervenes at the 
right moment the monopolistic endeavours of the large firms 
will inevitably lead to the formation of a trust, not only in 
the electrical manufacturing industry, but also in the supply 
of electricity, as represented by the policy which is being 
followed in connection with the erection of overland stations. 
Nevertheless it seems safe to conclude that however 
rejudicial monopolistic efforts may be to the large number 
of comparatively small firms in Germany, the Government 
will scarcely be any more disposed to take action in the near 
future in the electrical industry than was the case with the 
numerically weaker iron and steel rolling mills a few years ago. 








CURTIS MARINE TURBINES. 


THE progress which the Curtis turbine has made for 
marine propulsion has hardly been so rapid as some of its 
more ardent advocates anticipated some few years ago, after 
the famous trials of the United States war vessels, the 
Birmingham, Delaware, and Chester. Considerable diffi- 
culties and many troubles have undoubtedly been encountered 
in developing the impulse turbine for marine work, and ship- 
builders, shipowners, and naval authorities have exercised a 
justifiable caution before taking the responsibility of recom- 
mending new types, particularly as so much experience and 
success have been attained with the Parsons turbine. How- 
ever, the future is not by any means hopeless for the impulse 
turbive, as is shown by the very satisfactory results of the 
British cruiser the Bristol, equipped with Brown-Curtis 
turbines, while in the German and other navies quite a 
number of vessels are now in commission propelled by 
turbines of the A.E.G. type. It is, however, in America— 
the home of the Curtis turbine—that the greatest progress 
has been made, especially by the well-known Fore River 
Shipbuilding Company, of Quincy, Mass., which has devoted 
itself very largely to the manufacture of the Curtis turbine 
for war vessels, We illustrate in a Supplement two of the 
latest turbines built by this firm, the smaller turbine being 
the type employed for a scout cruiser, and the larger that for 
two new battleships. The following are particulars of these 
vessels :— 





Scout cruiser. Battleship. 
Number of shafts eig oa Lok | 3 
Number of turbines a Si eee abe 3 os 3 
Brake horse-power of each turbine .. 7500 -. 15,000 
Revolutions per minute Sac Siesta wa NE, hoa i cay 275 
Steam pressure, pounds persquareinch 250 .. .. 265 
Superheatideg. Fah.) .. .. .. .. 0 $s €0 
Pitch diameter of turbine, inches .. ae 132 
Number of stages .. .. a we ek Is 


In general design these turbines do not differ from each 

other to any considerable degree. In both turbines there 
are five moving wheels, the total number of stages being six- 
teen and eighteen, and the diameters SQin. and 132in. 
respectively, while in each case there are two reverse stages 
with twelve nozzle openings and four valves; for the ahead 
turbines there are twenty nozzles, each provided with a valve, 
these being of the usual sliding type. 
_ The most notable feature in connection with these turbines 
is the fact that the cruiser and battleship are both triple- 
screw vessels with a turbine on each shaft, thus departing 
from the usual arrangement of twin screw, which has hitherto 
been almost invariably adopted with impulse turbines for 
marine work. But there are distinct advantages in employ- 
ing three units, particularly for large and fast ships, and we 
believe the battleships of which we illustrate the turbines 
will be the highest powered vessels afloat equipped with 
Curtis turbines. 





ALUMINIUM SOLDER. 


FROM time to time we have had many aluminium solders 
brought to our notice, and we have seen joints made with 
these which to all appearances have been quite satisfactory. 
We have been assured that these joints would retain their 
strength for an indefinite period, but we regret to say that in 
a number of instances these guarantees have not been ful- 
filled. On subjecting new joints to severe tests the metal has 
broken at other points, and it has been extremely difficult to 
get the Joint to yield. But after the lapse of a few months, 
the parting of the two pieces of metal at the jointed place has 
presented very little difficulty, thus proving that the solder is 
hot permanently satisfactory. We do not doubt that many 
of our readers have experienced similar results, for it is now 
well recognised that themerits of an aluminium soldercannot 
be judged without subjecting it to a duration test. A new 
aluminium solder is being placed upon the market by the 
Vacuum Engineering Company, of 24, South Molton-street, 
W., which, like various other solders of this kind, makes very 
excellent joints, but as we have only had this brought to our 
hotice within the last few days, it is obvious that we cannot 
Say anything about it from the point of view of durability. 
Unlike many other solders of this description, it is used with 
4 flux, and it is this feature which is claimed to render the 
jomts perfect. We have seen joints made, and they were 
temarkably strong, and the makers inform us that they have 
every reason to believe that they will retain this strength for 
an indefinite period. The flux is in the form of a white 
powder and melts very readily. With the aid of a Bunsen 








burner joints can be made with the same ease as when using 
the ordinary tinsmith’s material, and the melting points of 
the two solders appear to be very much the same. Some of 
the joints which were made on the occasion of our visit to 
this firm’s establishment are now in our possession, and we 
shall watch with interest the effect which time has upon 
them. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions uf our 
correspondents. ) 


LIVE STEAM FEED-WATER HEATERS, 


Sir,—In his interesting contribution to this discussion in your 
last week’s issue, Mr. Field-very sensibly suggests that one would 
get further ahead if correspondents would reason statements out 
more. 

Proceeding on these lines, let us consider what becomes of the 
total heat of the fuel when burnt in steam boilers. Not to enter 
into minute details, we may regard the whole as being accounted 
for under one or other of the four following headings :—(1) Losses 
in ash pit ; (2) radiation ; (3) chimney losses ; and (4) heat in steam. 

An internal live steam feed-water heater cannot be supposed to 
affect Nos. 1 and 2. To quote Professor Gibson, speaking of this 
method of feed heating in his article in THE ENGINEER of February 
3rd: ‘To those who believe in its possibilities in the way of in- 
creasing the efficiency of the boiler plant only one explanation 
appears feasible, viz., that the efficiency of heat transmission from 
hot gases to water through a boiler plate is greater when ebullition 
is taking place and when the steam is absorbing its latent heat 
than when the water is being heated up to boiling point and is 
receiving its heat by the slower process of conduction.” Granting 
for one moment this claim of its supporters, the natural result of 
the introduction of one of these heaters will be that during the 
time the hot gases are passing along the heating surface of the 
boiler more heat will be abstracted therefrom, so that the pro- 
ductive amount, No 4, will be higher, and the losses, No. 3, corre- 
spondingly lower, on account of the reduced temperature of the 
escaping gases, But this temperature is measurable, so that it 
should not be difficult to make an enlightening series of tests at 
this point, tabulating the temperatures with and without a heater, 
all other conditions being maintained thesame. Now, alittle calcu- 
lation will show that, with a moderately good furnace efficiency, a 
considerable reduction in temperature would be necessary to effect 
an economy of any note, ¢.g., taking the chart in Bryan Donkin’s 
‘* Heat Efficiency of Steam Boilers,” we find that with 10 per cent. 
of CO, and gases escaping from the boiler surface at 600 deg. Fab. 
above atmosphere—say 660 deg. Fah.—a reduction to 460 deg. 
Fah. would mean an economy of barely 7 per cent., and it should 
not be difficult to trace a jadeation of 200deg. Fah. What reduc- 
tion would then be necessary to effect an economy of 19.2 per 
cent, Such a claim, and others which we hear sometimes, could 
only be made in a moment of thoughtlessness, 

I venture to think that the explanation of such claims, made, 
ne doubt, in good faith after practical tests, lies in the very scant 
attention paid to one very important point, and that is the 
analysis of the flue gases. 

When one factor in a test is altered any resulting difference 
must not be attributed to that alteration unless one can be certain 
that all other factors have remained the same. Now the possible 
losses or gains through different methods of furnace management 
are very great. I have produced a 10 per cent. difference in 
economy on the same boiler on two consecutive days merely by 
variations in the air admission and firing, watching the results by 
means of a CQ, recorder. Had this point, however, been lightly 
passed over, only periodical tests with an ‘‘Orsat”’ being taken 
and had a live steam heater been in use on the more efficient 
day, it would have been an easy matter to attribute a large pro- 
portion of the saving to the heater. 

Occasional tests for CO, are by no means reliable, as they afford 
little indication as to the state of things in the intervals between, 
and personally I hesitate to recognise 'the value of the data of any 
practical test on a boiler under working conditions unless the CO, 
results during the whole of the period are open to inspection. 

Leicester, April 4th. ARTHUR E. JONES. 





Six,—1 regret that through pressure of business 1 have not had 
time to answer Professor Goodman’s letter in your issue dated 
17th March before now. 

Professor Goodman says that the heat lost by blowing steam and 
air out of his heater was so inconsiderable as not to affect the 
results, but I cannot agree with him that the quantity of steam 
blown out would be so small compared to the total quantity of 
steain generated if the proportion of air to steam in the heater was 
kept half-and-half, nor will a live steam feed-water heater heat 
the feed water to the full temperature of the steam if filled with 
such a mixture of steam and air. 

As for the loss of heat by radiation being only 1 per cent., this 
is certainly too low a figure, but as we have no data as to the 
cooling surface of the heater, nor the size, length and condition 
of the feed pipes and steam pipes, it is impossible to calculate what 
the actual loss may have been. All we know is that all these 
sources of error have been unnecessarily brought into the test, and 
no allowance made for them, although known to exist, and there- 
fore I say the trial was unsatisfactory, and not to be compared 
with trials made without such sources of error. 

I observe with surprise, that while the practical boiler test made 
by Professor Gibson has been fully criticised and discussed, the 
really significant and highly important experiment upon the trans- 
mission of heat from hot plates to water bas been ignored. To me 
this was by far the most important part of the paper. I do not 
think this part means much to Mr. Hall, at least he has not 
written about it, but may I ask Professor Goodman what he thinks 
about it? The experiment is simple ; has he tried it for himself 
yet, or does he dispute Professor Gibson’s figures. Taking the 
temperature of a plate upon which water is heating, and then again 
when the water is boiling, is a direct experiment It is not like a 
boiler test where a great many different factors come into play, 
and the results are always open to dispute. 

I repeat here Professsor Gibson’s figures: 

Temperature of plate, deg. Fah. .. .. 190 .. 208 .. 215 .. 220 .. 212°5 
” water ” os - 120... 140... 100 .. 18 .. 212 

If Professor Goodman accepts these figures, how can he account 
for his live steam heater not producing an economy. 

Will Professor Goodman answer the following questions :— 

(1) Does an efficient live steam heater cause all the water in a 
boiler to be at one temperature, namely, the temperature of 


evaporation / 

(3) If so, does not all the heat pass from the heating surfaces to 
water in a state of evaporation / 

(3) Does he agree with Professor Gibson’s experiment that the 
evaporating water cools the plate more than the non-evaporating 
water ! 

(4) Does not the rate of heat transmission through a plate 
— upon the difference of temperature on the two sides of the 

a’ 


_ (5) If the answer to the four — questions is in the affirma- 
tive, does it not necessarily follow that a live steam heater must 
have an inherent economy ! 


Belfast, April 3rd. Aveustus W. Hamixton. 





THE OLYMPIA EXHIBITION, 


Six,—In perus’ng in your current issue the report of the Aero 
and Motor Boat Show open last week at Olympia we were very 





much impressed with the regret therein expressed and which we 
very fully share ourselves that not more of the engineering firms 
building motors of the commercial type were represented. The 
matter seems to us the more unfortunate as several firms see fit to 
come to Olympia with such engine exhibits and take part in 
machinery exhibitions but abstain from taking part in the exhibi- 
tion which we should have thought the very one at which they 
would consider it worth while to be represented. Our own view is 
that the more completely representative of the marine motor 
industry the Olympia Exhibition can be made each year the less 
need will there be for other exhibitions cropping up in various 
parts of the country and necessitating makers going to the expense 
of considerable outlay, disproportionate most likely to the results 
or else standing by and seeing other firms supporting these various 
exhibitions which to our mind could so well be combined in one 
comprehensive show at Olympia. 

Unfortunately, we must admit the presence of aeroplanes and 
racing boats is inclined to give some visitors the idea that the 
Olympia Exhibition is purely a pleasure or sight-seeing show, but 
our experience is, after many years exhibiting nothing but full 
power duty engines, for every-day commercial and industrial pur- 
poses, the Olympia Exhibition is one which would well repay our 
trade friends in the North seriously to consider, and feel sure 
that the more firms represented the better the prospective busi- 
ness all round would be, and we respectfully exprese the hope that 
next year this exhibition will be heartily supported by the whole 
marine motor trade, to the benefit of all concerned. P : 

Already a large number of buyers consider it worth their while 
to come to Olympia from the north of England and even Scotland 
and Ireland, and we feel certain that with the manufacturers more 
fully represented the attendance and the result in business would 
be still greatly increased. Finally, we think that the trade owe _ 
you their thanks for referring to this matter, which we ourselves 
have had at heart very much for some time. 

THE Parsons Motor Company, Limirep. 

Southampton, April 3rd. 





THE METRIC SYSTEM. 


Sin,—Your correspondent J. H. T.--February 17th, 1911—is 
wrong in thinking—as he appears to do—that the metric system 
is a modern discovery and the last word in weights and measures. 
I venture to refer him to Indian Engineering, a Calcutta weekly, 
of 1908, 1909, and 1910, in which it has been shown that British 
and American weights and measures are fragments of an ancient 
Egyptian system of Three Scales, or a “Tripod,” based on 
Gunter’s surveying chain of 66ft., divided into 20, 22, and 24 parts, 
or as 10:11: 12. iver 

The metric system is merely the decimal leg of this tripod, and 
the unit has been mistakenly made too short, or only 39.27in. 
The true metre is 39.60in., or 5 links, and all three scales are—or 
should be—strictly commensurate. =. ® 





BROKEN PISTON RINGS. 


Six,—During recent discussions upon ‘ Defective Pistons (Loco- 
motive)” before the Great Eastern Railway and Midland and 
Great Northern Joint Instruction Classes, the following question 
arose:—In the event of a broken piston ring or rings with the 
throttle open, whether the steam passes under the pieces and hold 
them up to the cylinder walls ; or, on the top side of the piston 
the broken pieces of ring fall back in the groove of the piston head, 
allowing the steam a clear e between the ring and the 
cylinder walls. I should like an opinion expressed upon the matter. 

Peterborough, April 2nd. T. LAWRENCE. 








LAUNCHES AND TRIAL TRIPS. 


Amicus, steel screw steamer; built by Craig, Taylor and Uv., 
Limited ; to the order of the Tempus Shipping Company, Limited ; 
dimensions, 368ft. by 50ft. by 25ft. 8in.; engines, triple-expansion, 
25in.. 42in.. 68in. by 45in. stroke, pressure 180 lb.; constructed by 
the North-Eastern latins Engineering Company, Limited ; trial 
trip, March 4th, 

CARMEN, single-deck steamer ; built by Wm. Doxford and Sons, 
Limited ; to the order of Messrs. Oscar de Lucovich and M. 0. 
Martinolich, of London ; dimensions, 385ft. by 50ft. by 283ft.; to 
carry 7550 tons; engines, triple-expansion ; constructed by the 
builders ; trial trip, March 11th. 

Ciry OF LAHORE, steel screw steamer ; built by Swan, Hunter 
and Wigham Richardson, Limited ; to the order of the Hull Line 
section of Ellerman’s City Line between Liverpool and Calcutta ; 
dimensions, 450ft. by 54ft. by 33ft. 10in.; to carry 10,000 tons ; 
engines, quadruple-expansion ; constructed by the Wallsend Slip- 
way and Engineering Company ; launch, March 14th. 

YC No. 95, steel screw steamer ; built by Earle’s Shipbuilding 
and Engineering Company ; to the order of the British Admiralty; 
dimensions, 110ft. by 24ft. by 12ft.; engines, triple-expansion ; 
launch, March 16th. 

MONKSHAVEN, steel screw steamer ; built by Wm. Doxford and 
Sons, Limited ; to the order of the Eskside Steamship Company, 
Whitby ; dimensions, 346ft. by 48}ft. by 257ft.; to carry 5800 tons; 
launch, March 17th. 

Two Steet LicHTERS, built by Edward Finch and Co.; dimen- 
sions, 50ft. by 16ft. by 7ft.; launch, March 17th. 

Bra Kar, steel screw steamer; built by the Tyne Iron Ship- 
building Company ; to the order of the Fred. Olsen Linie, of 
Christiania ; dimensions, 400ft. by 51ft. by 29ft. 9in.; engines, 
triple-expansion, 26in., 42in., 7lin. by 48in. stroke, pressure 
180 lb.; constructed by John Dickinson and Sons, Limited ; trial 
trip, March 23rd. 

GRAINTON, steel screw steamer; built by Ropner and Sons, 
Limited ; to the order of R. Chapman and Son, of Newcastle-on 
Tyne ; dimensions, 429ft. long ; to carry 10,000 tons ; engines con- 
structed by Blair and Co., Limited ; trial trip, March 2sth. 

San GUGLIELMO, twin-screw passenger steamer ; built by David 
and William Henderson and Co. ; to the order of Peirce Brothers, 
of Naples ; dimensions, 490ft. by 56ft. 3in. by 36ft. 3in.; engines, 
triple-expansion, 25in., 4lin., 68fin. by 48in. stroke, pressure 
200 Ib. ; constructed by the builders ; launch, March 29th. 

LANGHOLM, steel screw steamer ; built by William Gray and Co. ; 
to the order of the London and Northern Steamship Company, 
Limited ; dimensions, 395ft. by 53ft. 6in. by 25ft. 5in ; engines, 
triple-expansion, 25in.. 4lin., 68in. by 48in. stroke, pressure 180Ib. ; 
constructed by the builders ; launch, March 31st. 

EXxFoRD, steel screw steamer; built by Craig, Taylor and Co., 
Limited ; to the order of W. J. Tatem and Co., of Cardiff ; 
dimensions, 395ft. by 50ft. by 29ft.; engines, triple-expansion, 
25io., 42hin., 69in. by 48in. stroke, pressure 180 lb.; constructed 
by the North-Eastern Marine Engineering Company ; launch, 
April Ist. 

HELVETIA, steel screw steamer ; built by Sir W. G. Armstrong, 
Whitworth and Co., Limited ; to the order of W. Lowden and Co., 
of Liverpool ; dimensions, 389ft. by 52ft. by 30ft. 9in.; engines, 
triple-expansion, 26in., 44in., 73in. by 48in stroke, pressure 180 Ib. ; 
constructed by George Clark, Limited, of Sunderland ; launch, 
recently. 

Kinross, steel screw steamer; built by the Northumberland 
Shipbuilding Company ; to the order of B. J. Sutherland and Co., 
of Newcastle ; ‘dimensions, 375ft. by 51ft 4}in. by 28ft. 4}in.; 
engines, triple-expansion, 24in., 4lin., 67in. by 45in. stroke, Bees: 
sure 180 lb.; constructed by the North-Eastern Engineering - 
pany ; launch, recently. 
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THE NATIONAL EXPERIMENTAL TANK AND 
ITS EQUIPMENT.* 
By Mr. G. 8S. BAKER, late R.C.N.C., Member. 


THE apparatus for making screw-propeller experiments is not 
yet constructed, and this paper will not deal with that side of the 
work. The models of which the resistance is required are made 
of paraffin wax and vary in length from l4ft. to 20ft. They are 
shaped to the form required, partly by a shaping machine and 
partly by hand. After being carefully ballasted to the required 
draught and trim, the models are ready for resistance experiments 
to be made. The model is towed from a carriage at the end of a 
dynamometer arm, along the surface of a covered waterway, and 
measurements of the resistance, speed, change of trim, wave 
profiles, &c., can be taken by observers travelling on the carriage. 
The carriage is driven electrically, but the driver is stationed on 
shore and controls the motion of the carriage from a desk at about 
one-third the length down the tank. The driving motors are on 





time should one motor go out of action, the overload circuit 
breakers for each pair of driving motors are interlocked. The 
wheels have been ground on their shafts to ensure uniformity of 
diameter, and have a maximum variation of ;;4;5 of an inch. 
The axes of the wheels as erected are exactly at right-angles 
to the track. Ball bearings are used throughout the driving 
mechanism. 

The guiding of the carriage in a straight course is done on one 
rail only, the two vertical sides of the bulb of this rail being planed 
to gauge. The guiders are rollers 7in. in diameter, two at each 
end of the carriage, having a jin. adjustment, and carried on 
brackets secured to the transverse girders of the carriage. These 
have been arranged to give a total movement of ,gin. at each end 
of the carriage. In order that there shall be room to work the 
various dynamometric and measuring apparatus, the central space 
of 4ft. wide has been left as clear as possible of any structure. 
T bars have been worked along the tops of the two inner girders 
to carry the apparatus, and these T bars are arranged as nearly 
level as possible. A wooden platform for the use of the operator 
is supported on the lower members of the longitudinal girders C 








south end acting on the outward run, and at the north end , 
—-. . 0 the 
In addition to these precautions for stopping the carr 

emergency brake diliies in principle to that used in the Wate _ 
ton tank is fitted to the after girder on either side of the at 
This brake does not come into action until the carriage ha, 
travelled toa point 488ft. from the north end of the tank, 7” 
when the fore wheels of the truck are 29ft. from the extreme ~ 
of the track, The arrangement is very simple, and conaiele 
fixed plates secured to the wall of the tank, and two loosely hi of 
plates on the carriage girder pressed together by powerful s se 
(see Fig. 3). As the carringe passes the fixed plates the ene 
sandwich themselves between the plates on the carriage, and the 
frictional grip is designed to stop the carriage when travelli " 
the top speed in a distance of 25ft. We have, of course a 
tried it to this extent, and hope never to do so; but at a speed ms 
about two miles per hour the carriage is brought to rest in a dis 
tance of 34ft. To prevent the —— from being accidentally 
driven off the rails at the north end, buffers have been ereg 
These are secured to heavy channels, which are strapped to the 
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LONGITUDINAL SECTION DETAILS OF LARGE TANK 


“Tre Encincea” 


Fig. 1 


the carriage, and receive their current through fixed conductors 
on the wall of the building and a trolley carriage sliding in contact 
with them. 

The general plan of the large tank is given in Fig. 1. The 
main dimensions of the water basin are :— 
549ft. over all. 
30ft. on the water line. 
12ft. 3in. along the middle line. 


Length .. 
Breadth... ee 
Depth of water .. 

The general section of the tank is shown on Fig. 1, and this 
section is maintained for a length of 493ft. The actual length of 
the surface, having the full breadth of 30ft. at the water line, is 
»2oft. At the highest speeds at which the carriage will travel, 
these lengths allow of a steady experimental run of from 100ft. to 
200ft., and at the lower speeds considerably more than this—some- 
thing in the neighbourhood of 350ft. being possible at a speed of 
seven miles per hour. The tank walls and fioor are made of 6 to 
1 Portland cement concrete. The walls are 2ft. thick at the top, 
and have a batter of 1 in 8 both inside and out. The floor is 2ft. 
thick generally, with a slope each side to the centre line. Walls 
and floor are keyed to one another, and the inside finished in a 
circular arc at the joint. The whole basin was built in lengths 
of about 40ft., the floor first, and after a short interval the walls, 
and a dovetail gap of 6in. to 10in. was left between the sections 
to allow of any settling or shrinkage of the walls to take place 
without developing cracks in them. The joints between these 
sections were filled in after the walls had been standing for about 
three months, A face rendering of about lin. of cement was after- 
wards worked over the whole inside of the tank, and to allow this 
rendering to move slightly dovetail marine glue joints about 2in. 
deep are worked round the tank at the positions of the earlier 
gaps. The tank has been filled for some six months, and no visible 
crack of any sort has developed up to the present. The actual 
loss of water from every cause, evaporation, soakage, and leakage 
is less than 50 gallons per day. 

The shelving beach at the south end, which has a slope of 1 in 
10, is for the purpose of breaking up the series of waves generated 
by the model, and it also enables dirt and scum which collect on 
the water to be brought to this end and swept out by the small 
channel. The large dock at the north end will be a store for 
models, and the small dock serves for ballasting and trimming 
purposes, A caisson, or lifting gate, is fitted to this dock, so 
that it may be to a great extent cut off from the main tank. In 
cold weather the water in the dock can then be warmed to the 
temperature of the air before placing a new model in the water. 
This precaution is very necessary, as the unequal expansion set up 
in the model by any sudden unequal temperature change is very 
liable to crack it. In the tank walls an observation window has 











been fitted on either side about mid-length of the tank. These 
windows are of in. plate glass, bedded in a mixture of red and 
white lead, and held in position by bronze strips on the inside. 
The walls are strengthened around the windows by heavy iron 
castings and by longitudinal reinforcement of the concrete. Later 
on an are lamp will be fitted on one side of the tank to illuminate 
the water through the window, and a passing model may be 





observed and any phenomena photographed. 

The carriage fc > towing the model spans the whole width of the 
tank, and is borne on four wheels 36in. in diameter, which travel 
on rails erected on the centres of the walls of the tank. It is built 
wholly of steel, and consists of a number of lattice girders 2ft. 9in. | 
deep, arranged as shown in Fig. 2. The overall dimensions of the | 
carriage are 32ft. bin. by 34ft. 6in., and its weight, including all 
motors and electrical eyuipment, but excluding the model dynamo- 
meter and other apparatus, amounts to 144 tons. Of this weight, 
7-7 tons are concentrated over the four wheels, the remainder 
being distributed in a fairly uniform manner. The carriage is 
driven by four motors with their axes placed vertically one at each 
wheel, running at a maximum speed of 1200 revolutions per minute 
on 600 volts, and each capable of generating 35 brake horse-power. 
The motion is transferred to the wheels by means of hardened 
steel triple-threaded worm and worm wheels with gun-metal rims, 
having a reduction ratio of 7 tol, the latter being keyed on the 
same shaft as the running wheels of the carriage. The details are 
shown in Fig. 3. To ensure uniform drive on the two sides, the 
carriage wheels are coupled together in pairs on 3}in. hollow steel 
axle shafts, which extend across the tank carriage at each end. 
In order that no undue stress shall be put upon these shafts at any 








_* Read at the spring meetings of the fifty-second session of the Institu- 
tion of Naval Architects, April 5th, 1911. 
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and D—Fig. 2. This can be removed in sections when necessary | 
for wave or other observations. | 
A large range of speed variation is obtained by working the 
four motors in series, series parallel, or parallel, and by varying 
the voltage of the supply to the armature coils of the motors. 
Further details of this are given later on. It will suffice to state 
bere that these arrangements will secure over the central portion | 
of the run the desired uniformity of speed with a variation not 
greater than } per cent. over the greater part of the range. The | 
retardation of the carriage at the end of each run is produced by | 
the action of a frictional brake on each driving wheel. These | 
brakes are shown in Fig. 3, and consist of the usual fast and loose | 
plates of gun-metal and steel alternately keyed to casing and shaft 
respectively and running in an oil bath. At the outer end of the | 
shaft there is a magnetic coil, and whilst the current is flowing | 
through this, the plungers P are held back and the plates are | 
quite loose, but by means of a trip catch, which can be fixed at 
any desired position along the waterway, the circuit can be broken, 
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Fig. 


and the springs then force the plungers forward, bringing the 
friction plates into rubbing contact. Circuit breakers in the cir- 
cuit of these magnetic coils are interlocked with a breaker in the 
motor armature circuit, so that from the carriage it is impossible 
to put on the brakes without automatically stopping the driving 
current. The brake can be worked at any time from the shore b: 

the operator pulling out the clutch switch on the control panel, 
In order that the observer or the carriage may not have to leave 
the model, the frictional brakes on the wheels are released at the 
end of each run by an electro-magnet worked from the observation 
platform, This magnet forces into position the interlocked circuit 
breakers of the motor armature and brake magnet circuits. This 
operation releases the brake, and completes the armature circuit 
ready for the shore operator to start the carriage back, and, at 
the end of the return run, a. trip catch at the north end of the 
waterway puts the brakes on and brings the carriage to rest, 
These fixed catches are made so that the carriage moving in one 
direction can pass over them without interference; those at the 
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Fig. 2 


rail sleepers near the top, and held in the floor at the bottom. 
They will stop the carriage without undue strain at 24 miles per 
hour, and will not break, unless the speed exceeds six miles per 
hour. The track consists of two sets of rails laid on top of the 
wal's to a 32ft. gauge. The details are shown in Fig. 3. The rails 
are in 20ft. lengths, close butted at the ends, and have been 
planed top and bottom and scraped to gauge. The continuons 
Iron sleepers, upon which the rails rest are planed on top, held in 
position by bolts grouted into the cement wall, and supported at 
each bolt on pairs of wedges with very slight taper. This method 
of es the track made it possible to adjust the sleepers so 
that their upper surface is practically level (or, to be exact, has 
the same curvature as the earth's surface), and the two rails when 
finished were found to have over the central 350ft. a maximum 
error in level of slightly less than one-fiftieth of an inch. The side 
wedges are for the purpose of adjusting the line and gauge of the 
rails, and, as finally laid, there is no measurable departure from a 
straight line in the guiding rail. 
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The power necessary for driving the carriage is considerable, 
and, as the demand would be intermittent, it was feared that to 
supply the tank direct from the generating station of the labora- 
tory would interfere with experiments in other departments. In 
order to avoid this a 1000 ampére-hour battery of 55 cells was 
installed. These cells were manufactured by the Tudor Accumulator 
Company and supplied by the general contractors, and are 
capable of giving a peak discharge of 1500 ampéres for about half 
a minute during the acceleration period of a high-speed trial. On 
the negative side of the battery is an eight-step regulator which 
enables additional cells to be put into circuit as the battery voltage 
drops. The regulation is on the Ward Leonard system. ‘The 
fields of thg carriage motors are maintained at a constant strength, 
and variations of speed are obtained by varying the voltage of the 
armature supply. The armature supply is obtained from a motor 

enerator set having a normal output of 52 kilowatts at 
600 volts, driven by the battery at a constant speed of 750 
revolutions per minute, a rheostat being placed in the field of 
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cae 

vive the necessary adjustment as the battery 
the mo td ae the day. "By varying the resistance in 
voltagn of the generator, the strength of the field is altered, and 
the fie tence the voltage of the supply to the carriage In order 
in nary close regulation of speed shall be obtainable, a 
that en nee of the generator field resistance is necessary. 
fine a = 68 steps in the main ulator, and b ; means of a con- 
There a in the handle of this regulator a finely divided resistance 
tact key 51 steps and a precision voltmeter can be put into the 
having “‘ypis voltmeter shows very clearly a difference of } volt 
create. to 120 volts, and is equally sensitive at the higher voltages. 
from cna) volts corresponding to the scale divisions depends upon 
The ac if the six coarse steps the main regulator is working on. 
which © urrent in the motor fields is regulated by a preci- 


anoth of ¢ e 
od ve a and ammeter at the control desk, the supply being 
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obtained through the “‘field” and ‘‘ motor” switches from the 
battery. The field of each motor on the carriage has a shunt 
resistance, by which it is permanently adjusted, so that the motors 
al] give about the same torque at the same revolutions. A diagram 
showing the connections from the battery to the motor generator, 
the control desk, and track to the carriage motors, is given in 
Fig. 4. 

tt will be seen that there are six conductors to the carriage— 
two for the motor fields, two for the armatures and two for the 
clutch. These are fixed to the west wall of the building, being 
carried on special insulated bolts. On the west side of the carriage 
are fixed two trolley poles 44ft. apart, which are attached by a 
wire rope to a trolley truck running on guiders fixed to the wall. 
This truck carries the sliding slippers, which, by means of springs, 
are kept in contact with light I irons. These are connected every | 
12ft. 6in. by heavy feeders to the actual conductors, which are | 
solid copper wires, each in one piece for the length of the tank. 
The armature leads from the trolley truck are taken thrcugh the 
emergency switch to the controller at the centre of the observation | 
platform, and from there to each motor. This controller enables 
the motors to be put either in series, in parallel, or in pairs in 
series parallel. The supply to the fields is taken direct to the motor, 
and that for the pe 9 circuit through the emergency switch to 
each brake. The leads from the battery or contro] desk connect 
to these fixed conductors for the field and clutch circuits at about | 
the commencement of the steady portion of an experimental run, 
and into the armature conductors at the centre of the steady por- | 
tion. The object of this is to reduce to the lowest possible limit | 
the variation of the voltage of the supply to the truck motors, due 
to the length of the conductors, variation in speed being roughly | 
proportional to the variation of armature volts, provided the field | 
1s of constant strength. 

There was some discussion early in 1910 as to the form this | 
should take, and experiments on the lines adopted at Uebigau and | 
a modified Uebigau arrangement were conducted at the National 
Physical Laboratory, and, by the kindness of Mr. Froude, at 
Haslar. The experiments were incomplete, and it was thought to 
be the wiser course for the present to follow the principle of the 
Froude dynamometer, allowing the model a fair degree of move- 
ment during the experiment (the Uebigau dynamometer allows 
the model practically no movement at all). It is hoped, in the 
course of the year, that we shall be able to take up these early ex- 
periments and evolve a dynamometer which shall allow the model 
only a small movement, and be theoretically correct in its record 
of the resistance. 

The dynamometer is shown in Fig. 5. It consists of a tubular 
frame having adjustable ends to the longer arms with light stays 
toall fourends. This frame is supported on two knife edges 6in. 
apart, centre to centre. To ensure that the whole of the knife 
edge is in contact with the bearings, the latter are placed on 
cylindrical bases allowing them to rock transversely. A second | 
knife edge on either side is to prevent the dynamometer from being | 
jerked from its bearings, the spring shown being allowed to exert 
a slight force against it which tends to keep the main bearing in | 
its place. The dynamometer arm is attached to the model at the 
lower end by a fork which bears against a knife edge on the 
dynamometer. At the upper end it is connected by a short rod to 
an aluminium bell pts lever. Part of the resistance of the | 
model, when it is desirable, will be taken by weights on the scale 
pan P, and the remainder by the spring riding on the knife edge 
at the end of the arm S of the bell ea lever. The long arm L 
of this lever is as light as ible, and has, at its upper end, a 
bearing for the pen rod. The ratio of movement of model to 
movement of pen is five to one, it being considered that this is 
sufficient with the very steady motion we can produce. This 
upper or bell crank lever is balanced on cone points, so that it is 
just in stable equilibrium. Under the axis of each lever a pair of 
light springs is fixed, and these, by means of knife edges, take the 
dead weight of the levers off their bearings. 

The dynamometer is carried on a small rectangular frame, which 


can be lifted by nuts working on four screws—one at each corner | method of melting the wax 


—these screws being geared together to ensure uniform lift. In 
its working position the frame is held down by the screws on the 
two cones at one end and a V slot and plane ring at the other 
end. This arrangement ensures that the frame shall always take 
up the same position when down. In addition to carrying the 
dynamometer this frame is fitted with the gear necessary to hold 
the model at the ends of each run when prs. sam re or retardation 
1s taking place, and so prevent undue stresses from coming on the 
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DIAGRAM OF CONNECTIONS 


| small sectional heating boiler. 


dynamometer arm. This apparatus consists of a cam worked by a | 


Worm gear, the cam moving two swinging arms outwards. These 
arms when in the outer position are pressing against beams fixed 
to the model, and so hold it rigidly as regards fore-and-aft move- 
Ment, allowing it, however, to pitch as necessary. When the force 
on the arm is eased, the swinging arms are drawn away from the 


model by a light spring, which connects them at the bottom. 
This ensures that these arms shall not interfere with the move- 
ment of the model whilst the resistance is being measured. The 
records are taken on the main drum, and consist of time, distance, 
and resistance. The former is given by an electric clock, which 
makes and breaks contact every half second. The distance is 
measured by a trigger fitted to the fore girder striking against 
points fixed to the rail sleepers at 20ft. intervals. The trigger is 
caused to swing, and so complete an electro-magnet circuit. 
Records of the trim of the model can be taken when required on 
separate drums. These are placed vertically 10ft. apart. A light 
vertical rod having its lower end resting on a fork in the model 
is attached at its upper end to the arm of a balanced rocking 
lever. This arm carries a pen which is kept in contact with the 
surface of the recording drum. There is an automatic catch which 
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Fig. 4 


holds the lever when the motion exceeds a predetermined amount. 
All the recording drums are driven by mitre gearing from a fin. 
shaft, which is driven off the forward transverse axle. This shaft 
makes approximately one revolution for 250ft. travel of the 
carriage, 

Our models will be made of paraffin wax, the composition of 
which is paraffin, 90 per cent.; beeswax, 2 per cent.; stearine, 
8 percent. Wax of this composition, provided by Messrs. Price 
and Co., has a melting point of 127 deg. Fah., or 3deg. Fah. below 
that of the unadulterated paraffin. The addition of the stearine 
to the mixture stiffens it without making the castings any more 
brittle than is normally the case. The wax is melted in a large 
galvanised tank (capable of holding about two tons of wax when 
melted). A number of 3in. pipes pass from end to end of this 
tank, which is also surrounded (with the exception of the top) by 
an outer casing, and hot water can be circulated through these 
pipes and around the outer casing of the tank by means of a 
The outer casing is fitted with a 
thermometer, and suitably lagged, so that the wax can be brought 


| to any desired temperature, and that temperature maintained 


throughout ,the wax as long as it is desired. This 
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FOR POWER PANEL, CONTROL DESK. & TRAVELLING CARRIAGE. 





two sides consist of continuous angles supporting steel strips, which 
form a level track along which can be worked the cutters for 
levelling off the top of the casting. These cutters are fixed toa 
spindle to which is attached the armature of a small motor, the 
arrangement of drive being similar in all respects to that of the 
cutters of the shaping machine. The cutters can be traversed 
across the tank, and, by means of a rack-on one side, and a pinion 
on the carriage, can be taken to any of the tank. 

The model shaping machine—Fig. 6—is for cutting in the model 
a series of level grooves to the depth of the finished surface, these 
grooves corresponding to water lines on the ship. The machine 
has been designed to take models up toa length of 25ft. and a 
beam of 3.75ft. In principle it is the same as the Froude shaping 
machine. It consists of a bed or table T for the model, which 
can be drawn longitudinally by a nut working on a long revolving 
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screw S, driven by a reversible variable speed 4 brake horse-power 
d.c. motor through worm gearing. This motor is supplied with 
current from a C.M.B. autoconverter. By a shunt regulator on 
the converter the voltage of the supply to the motor can be varied 
from 0 to 200, giving speeds of carriage varying from Oft. to 6ft. 
per minute. The model is placed kee! up on this table and held 
in position by plugs on the C.L. of the table 3ft. 6in. apart, which 
fit in holes in the cross beams of the model. A half-breadth plan 
of the ship is placed upon a second table, also driven longitudi- 
nally by a nut working on a revolving screw S,. These two screws 
S, and 8, are geared up to the same motor, and by adjusting the 
spur gearing on the table drive the drawing can be made to 
imitate, in the desired ratio, the longitudinal motion of the model. 

The two tables travel on tracks, which are level to ;,4;in , and 
are parallel to each other. Across the model table track, at about 
the centre of the length, is a fixed framework, carrying two 
revolving cutters, which operate, one on either side of the model, 
as the latter moves past. The cutters can be adjusted to any 
height by means of the hand wheel H. This drives the worm K 
and worm wheel L. The spindle of each cutter is supported by 
cone bearings in a’steel tube, which has a triple screw thread on 
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Swain Sc. 4 


Fig. 5 


has the great advantage that 
overheating to any extent is impossible. The wax when 
melted is allowed to stand for some hours, and any im- 
purities, which are usually heavier than the hot melted wax, 
sink to the bottom of the tank. This wax is run off into clay 
moulds from points 6in. above the bottom of the inner tank, thus 
avoiding the dirt, &c., which has sunk to the bottom. Experience 
in other tanks has shown that this method of cleaning the wax is 
quite satisfactory. 

The moulding tank in which the castings are made is of the 
following dimensions :—Length, 43.5ft. ; breadth, 4.0ft. ; depth, 
8 25ft. It is made of steel plates stiffened by vertical angles and 
deep gussets outside, spaced 3ft. 7in. apart. These stiffeners are 
connected by large angles at the bottom, and the whole tank is 


| supported on a continuous concrete bed. The top edges of the 


its outer surface. This steel tube is supported by two bearings M, 
between which is the worm wheel L, which is cut to operate as a 
nut on the outer tubes. The actual vertical position of the cutters 
is indicated by the pointer N, which moves at the same rate as the 
cutters. The transverse motion is given to the cutters by a right 
and left-handed screw O, operated through bevel gear by the hand- 
wheel P, and working on nuts R on the cutter frames, springs S 
being fitted to each frame to take up any slackness in the nuts, 
The greater part of the weight of the cutter frames is transmitted 
to the rollers U by means of the coil springs V. These rollers are 
mounted on ball bearings, and run on planed rails fixed to the 
carrying frame, and are so held that no horizontal movement 
relative to the slide can take place. By this means the guide rods 
are relieved from the greater part of the weight of the motors, and 





rolling substituted for sliding friction. The cutters are driven by 
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vertical shunt-wound two-pole enclosed ventilated 100 volts d.c. | 


motors fixed on the upper ends of their spindles. These revolve 
at 2000 revolutions per minute, and each requires about 4 horse- 
power to drive it. The transverse motion of the cutters is trans- 
mitted by the copying lever W toa tracer on the half breadth plan. 


This copying lever is held by a spring in contact with a point on the | 


a depth of 16ft. below the surface of the water in the tank, and 
give the necessary drop for the falling weights which propel the 
model. The motor for driving the rotary pump and model 
— for this tank has not yet been designed. 

he contractors for the building, carriage, and its electrical 
drive were Messrs. Dick, Kerr and Co., Limited. The special 


cutter frame, is free to slide through the fulcrum, and at the other | equipment for making and shaping the models has been provided 


end actuates the tracer, the movement of which is restricted to a | 


by Messrs. W. and T. Avery, Limited. The work has been carried 


transverse line by the guide Z. As the model is moved longitudi- | out under the direction of Mr. F. Wright, acting for the consult- 
nally, this tracer is kept in contact with the level lines of the plan, | ing engineers, Messrs. Mott and Hay. 


so that these are reproduced to scale on the model. 

In order that any slight error due to want of straightness in the 
middle line of the sheer draught on the table, or slight rocking 
movement of the table as it travels under the tracer, shall not be 
reproduced on the model, the copying apparatus has been given a 
slight freed m to move transversely : so that the distance apart of 


| 


| 


the cutters is proportional to the distance of the tracer from a line | 


which may move slightly in space. The method adopted to give 


this transverse freedom is the same as that used by Mr. | 


Froude. A guide roller X is kept bearing with a light 
pressure against a straight edge on the edge of the drawing 
table, and the plan is set with the middle line parallel to 
this edge. The copying lever W is held in a fulcrum supported on 
a frame Y, which is fixed at one end on a pivot in the same plane 
as the cutters. At the other end it is pivoted on a rocking 
triangle in the same plane as the tracer, and its exact position is 
regulated by the guiding frame Z. Z is pivoted on the frame Y, 
and can rock transversely, its position being controlled by the 
roller X ; so that as X follows the middle line of the plan, the 
tracer and the rest of the copying apparatus move with it, the 
movement of each part being proportional to its distance from the 
plane of the cutters. 


The model, when made, can be checked on the measuring | 


table. This table also serves for marking on the model any 
desired lines, such as shaft or keel lines, and for doing any final 
trimming or slight alteration of section. It consists of a flat iron 
table ribbed underneath, supported on iron legs, the top and edges 
being planed. On one side is a sliding bracket, which can 

moved the full length of the table by a pinion gearing with a rack 
on the table. 
bracket to be moved any fixed distance. 


ENO ELEVATION 





| Richardson. 


In an appendix to his paper, Mr. Baker gave some interesting 
particulars as to the settling down of the large tank walls after 
water had been put into the tank. Want of space, however, com- 
pels us to omit his remarks on this subject. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 

BRITISH FOUNDRYMEN’S ASSOCIATION.—Cannon-street Hotel. 
A lecture on ‘‘Brasses and Bronzes” will be delivered by Mr. P. 
Longmuir. 8 p.m. 

RoyaL_ INsTITUTION.—Albemarle-street, Piccadilly, W. ‘A 
New Method of Chemical Analysis,” by Professor Sir J. J. Thom- 
son, F.R.S. 9 p.m. 

INSTITUTION OF CIviL ENGINEERS.—Great George-street, West- 
minster, S W. Students’ meeting. Paper on ‘‘ Retaining Walls,” 
by Mr. E. E. Tarrant. 8 p.m. 

GEOLOGISTS’ ASSOCIATION OF LONDON. — University College, 
Gower-street, W.C. A lecture on ‘The Scenery of Glcucester- 
shire,” followed by a paper on ‘‘The Sections of Forest Marble and 
Great Oolite on the Midland and South-Western Junction Railway 
between Cirencester and Chedworth, Gloucestershire,” by Mr. L 
8pm. The Council will meet at 7.15 p.m., and the 


| Illustration and Photographic Committee at 6.30 p.m. 


A scale is fixed along this side, and enables the | 
This bracket carries a | 


SATURDAY, APRIL 8ru. 
GEOLOGISTS’ ASSOCIATION OF LoNDON.—Excursion to Bracknell, 
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Swain 


SuIDE Frame To TRACER 


Fig. 6 


fixed drawing board in a transverse plane. A copying,’ finger, 
which is moved over the surface of the model, is kept horizontal by 
means of a parallel rod arrangement carried on a pivot on the 
sliding bracket, so that the copying arm moves just in front of the 
drawing broad, and a pencil carried at the outer end of the arm 
traces the model section on the board. In addition to the above 
apparatus, the usual arrangements have been made in the work- 
shop for trimming the model by hand to its final shape as defined 
by the lines cut by the shaping machine, A two-ton weighing 
machine, which is accurate to 2 oz. throughout its range, has been 
provided for weighing the models. For convenience in trans- 
porting the models a two-ton traveller has been erected, having a 
25ft. span, supported on girders which extend across the north end 
of the tank and along the full length of the workshops, over the 
shaping machine bed, casting tank, and weighing machine. The 
wood-working shop is equipped with a circular saw, band saw, and 
wood-turning lathe, and the fitting shop with a screw-cutting lathe, 
small vertical drill, and shaping machine. Each set of machinery 
is driven by a 4 horse-power shunt motor. 





| 


| Rescue Brigade,” by Mr. W. C. Blackett. 


leaving Waterloo at 1.10 p.m. and returning from Bracknell by 
8.10 p.m. 

Roya. InstrTuTION.—Albemarle-street, Piccadilly, W. Lecture 
VI. on ‘‘ Radiant Energy and Matter,” by Professor Sir J. J. 
Thomson, F.R.S. 3 p.m. 

MIDLAND INSTITUTE OF MINING, 
ENGINEERS.—Danum Hotel, Doncaster. A paper will be read on 
the ‘‘ Equipment of Colliery Workshops,” by Mr. L. C. Perkin, after 
which the following — will be open for discussion: ‘‘ Aerial 
Ropeways, with Special Reference to Colliery Work,” by J. Walwyn 
White ; ‘‘Electric Winding, with Special Reference to Deep 
Shafts,” by F. Thursfield ; ‘*Coal Dust Experiments at Altofts,” 
by W. E. Garforth. 2.30 p.m. 

NortH OF ENGLAND INSTITUTE OF MINING AND MECHANICAL 
ENGINEERS.—Wood Memorial Hall, Newcastle-upon-Tyne. The 
following papers will be read or taken as read: ‘‘The Fire and 
Rescue Station of the Durham and Northumberland Collieries Fire 
“The Rescue Station 


CiviL, AND MECHANICAL 


In addition to the large tank already described, a smaller tank | at the Cleophas Mine, Zelenze, Upper Silesia, Germany,” Mr. 


The dimensions of this tank are :— 


64}ft., having a uniform section 
3L4ft. in length. 

5ft. 

3ift. 


has been built. 
Length 


Breadth 
Depth 


The tank is built up generally of ferro-concrete 7in. thick, faced 


over 20ft. of the central portion with iron plates. At the pit at 
the south end and around the pump mentioned later the thick- 
ness varies from 1ft. to 2ft. Experiments can be made in this tank 
under twosets of conditions. Either with still water, the model 
being towed by a wire or string, as used by Chapman, Beaufoy, 
Wellenkamp, &c., or with the model held on a dynamometer arm 
at a fixed position in the tank, and the water made to flow past at 


any velocity. For the latter purpose a 2}ft. diameter rotary pump | 


has been fixed at the north end of the tank, and provision for 
fitting baffles for reducing eddy making has been made. It is 
estimated that this pump will give a velocity of about 3 miles 
per hour to the water. The water circulates from north to south 
through the tank, and returns by a 3ft. conduit. A sluice gate is 
fitted over the mouth of the condu't at the south end, so that the 
velocity can be regulated as desired. For the still-water experi- 
ments, shafts 18in. in diameter have been sunk on the centre line 
of the tankat each end. These shafts consist of iron tubes sunk to 


| 


Berent Conrad Gullachsen. Upon the conclusion of the meeting 


| the members will visit the new Fire and Rescue Station of the 


| Durham and Northumberland Collieries Fire and Rescue Brigade. 
| 2 p.m. 





MONDAY, APRIL 10ru. 

CLEVELAND INSTITUTION OF ENGINEERS.—Middlesbrough. Ordi- 
nary meeting. The date of this meeting has been changed from 
April 3rd. 

THE INSTITUTION OF MECHANICAL ENGINEERS: GRADUATES’ 
ASSOCIATION.—Storey’s-gate, St. James’s Park, Westminster, 8.W. 
Paper, ‘‘The Manufacture of Interchangeable Parts,” by Mr. D. 
A. Collins. 8 p.m. 


TUESDAY, APRIL 1ltu. 

THE RaiLway CiLuB.—92, Victoria-street, S.W. A paper on 
‘*Twenty Years’ Progress on the Great Eastern Railway,” by Mr. 
A. W. Bartlett. 

INSTITUTION OF MECHANICAL ENGINEERS.—Storey’s-gate, St. 
James’s Park, Westminster, S.W. ‘‘Steel” (No. I.), Dr. Walter 
Rosenhain. 8 pm. 

JUNIOR INSTITUTION OF ENGINEERS.—At the Institution of Elec- 
trical Engineers, Victoria Embankment, W.C. A paper on 


“ Recent Progress in Aeronautics,” by Major B, 
7.30 p.m. 

INSTITUTION OF CIVIL ENGINEERS.—Great George-streot, Ww 
minster, S.W. Papers to be further discussed, ‘The ching 
ment of Highways to meet Modern Conditions of Traftic,” jy M, 
J. Walker Smith, and ‘Recent Development in Road Tate 
psi Construction and Maintenance,” by Mr. Henry P. Maybury: 

p.m. ‘eee 


Baden-Powe}}, 


WEDNESDAY, APRIL 12ru. 
CrysTAL PALACE SCHOOL OF PRACTICAL ENGINEERING. 

Palace. 115th Award of Certificates. 12 noon, 
ASSOCIATION OF ENGINEEKS-IN-CHARGE.—St. Bride's Institute 
Bride-lane, E.C. A paper on ‘Well Boring and Wells,” by Mr. 
W. H. Booth. 8 p.m. fas 
INCORPORATED INSTITUTION OF AUTOMOBILE ENGIN¢ 
the Institution of Mechanical Engineers, Storey’s.gate, St. James's 
Park, S.W. Paper, “Wheel and Road,” by Mr. A. Mallock 
F.R.S. 8 p.m. ; 


THURSDAY, APRIL 13TH, To SATURDAY, APRIL 22yp. 
GEOLOGISTS’ ASSOCIATION OF LonDON.—Easter Excursion to §¢ 
David’s District, South Wales. : 


WEDNESDAY, APRIL 197TH. 
LIVERPOOL ENGINEERING SocrETy.—Royal Institution, Colquitt. 
street, Liverpool. Paper, “Sugar Manufacturing Machinery,” hy 
Mr. J. B. Brew. 8 p.m. A Council meeting. 7 p.m. : 


FRIDAY, APRIL 21st. 

THE INSTITUTION OF MUNICIPAL AND COUNTY ENGINEERS, 
Caxton Hall (Room 13), Westminster. Discussion on the following 
papers, which will be taken as read: ‘‘ Pumping Plant for Sewer. 
age and Waterworks,” by Mr. A. J. Price. ‘ Filtration and Puri 
fication of Water for Public Supply,” by Mr. W. Ransom. 7.30 p.m, 


SATURDAY, APRIL 22np. 

THE INSTITUTION OF MUNICIPAL AND COUNTY ENGINEERs,— 
Croydon Town Hall. The following papers will be taken as read: 
‘Some of the Public Works of Croydon,” by Mr. Geo. F. Carter, 
Borough Engineer, Surveyor, and Water Engineer.  “ Per. 
manent Way and Highways in Croydon,” by Mr. Edw. F. Morgan, 
“rena Road Surveyor. Visits will be paid during the afternoon, 

10 a.m. 


—Crystal 


ERS.—At 





TUESDAY, APRIL 25ru. 
| THE INSTITUTION OF MECHANICAL ENGINEERS.—Storey’s-gate, 

St. James’s Park, Westminster, 8S.W. ‘‘Steel’’ (No. II.), Dr, 
| Walter Rosenhain. 8 p.m. 

THE NATIONAL ELECTRICAL MANUFACTURERS’ ASSOCIATION (Iy- 
CORPORATED).—Will probably take place at the Institution of 
Electrical Engineers. Paper, ‘‘ Foreign Compared with Home 
Industrial Finance,” by Mr. L. Joseph. 8 p.m. 

WEDNESDAY, APRIL 26rn. 

THE ELECTRICAL TRADES BENEVOLENT INSTITUTION. — Festival 
Dinner at the Hotel Cecil, at which Lord Justice Fletcher Moulton 
will preside. 

LIVERPOOL ENGINEERING SocieTy.—Royal Institution, Colquitt- 
street, Liverpool. Annual general meeting and the postponed 
discussion on ‘‘ Turbo-electric Generators, and some of their Appli- 
cations to Marine Work,” by J. K. Catterson-Smith. 8 p.m. 


THURSDAY, APRIL 27 Tu. 
THE INSTITUTION OF MECHANICAL ENGINEERS.—Hote! Cecil, 
W.C. Anniversary Dinner. 7 o'clock for 7.15 p.m. 
THE ROADS IMPROVEMENTS ASSOCIATION.—Caxton House, S.W. 
Annual general meeting. 4.30 p.m. 


FRIDAY, APRIL 28ru. 

North-East Coast INSTITUTION OF ENGINEERS AND SHI?- 
BUILDERS.—Bolbec Hall, Westgate-road, Newcastle-on-Tyne. The 
seventh general meeting. 7.30 p.m. 

THE INSTITUTION OF MECHANICAL ENGINEERS.—Storey’s-gate, 
St. James’s Park, S.W. Papers on ‘‘Gas Producers,” by Mr. J. 
Emerson Dowson ; and ‘‘ The Effect of Varying Proportions of Air 
and Steam on a Gas Producer,” by Mr. E. A. Allcutt. 8 p.m. 

PuysicaL Society or LoNDoN.—Imperial College of Science, 
Imperial Institute-road, South Kensington. Papers will be read 
as follows: “ High-tension Electrostatic Wattmeters,” by Prof. 
Ernest Wilson. ‘‘ Previous Magnetic History as Affected by Tem- 
perature,” by Prof. Ernest Wilson and Mr. L. C. Budd. ‘‘ Note 
on the Bebaviour of Incandescent Lime Cathodes,” by Dr. R. 8. 
Willows and Mr. T. Picton, M.A. ‘‘On the Formation of Dust 
Striations by an Electric Spark,” by Dr. S. Marsh and Mr. W. H. 
Nottage, B.Se. 5 p.m. 

SATURDAY, APRIL 29rn. 
GEOLOGISTS’ ASSOCIATION OF LONDON.—Excursion to Boxmoor 


and Berkhamsted for the Valley of the Bourne. Leaving Euston 
at 2.15 p.m. and returning from Berkhamsted at 7.26 p.m. 


THURSDAY, MAY 4rTH. 
Ronteen Society. + 66, Victoria-street, Westminster, 5.W. 


Ordinary general meeting. Pa : “The Use of Radium in 
Mali t Growths,” by ©. w. pene Moullin ; ‘‘ Rapid Radio- 
graphy,” by Ed. S. Worrall. 


FRIDAY, MAY 121TH. 
INSTITUTE OF METALS.—Second May Lecture, ‘‘The Hard and 
Soft States in Metals,” by Dr. G. T. Beilby, F.R.S. 


WEDNESDAY, MAY 17TH. 
RoyaL MEeTgeoroLoGicaL Socrety.—The Dinner will be held at 
the Trocadero Restaurant, Piccadilly-cireus. 7.30 p.m. 


FRIDAY, MAY 26rH. 
THe INSTITUTION OF MECHANICAL ENGINEERS.—Storey’s-gate, 
St. James's Park, S.W. Conversazione. 


TUESDAY, MAY 30TH, to FRIDAY, JUNE 2np. 

AMERICAN Society OF MECHANICAL ENGINEERS.— Pittsburgh, 
Pa., America, Spring meeting. 

THURSDAY, JUNE Ist. : 

Rontcen Society. —66, Victoria-street, Westminster, S.W. 
Ordinary general meeting. Papers: ‘(On a Possible Therapeutic 
Use of Strongly Ionised Air,” by C. ErS. Phillips ; ‘ Photographic 
Action of the Positive Brush Discharge,” by Charles W. Raffety. 

TUESDAY, JUNE 131rn, to FRIDAY, JUNE 16tn. 

Tue InstituTION OF Gas ENGINEERS.—Annual meeting at 
Glasgow, 

TUESDAY, JUNE 27tn, To FRIDAY, JUNE 30tu. 

INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION.—Sixteeth 
Annual Convention at Brighton. 

WEDNESDAY, JUNE 287Tu. 

INSTITUTION OF CrviL ENGINEERS.—The nineteenth ‘James 
Forrest.” Lecture will be delivered at: the Institution by Frederick 
Henry Hatch, Ph.D., M Inst. C E., his subject being ‘‘The Past, 
Present, and Future of Mining in the Transvaal.” 8 p.m. 


THURSDAY, JUNE 297u. 


THE INSTITUTION OF CrvIL ENGINEERS.—The Annual Conversa- 
zione will be held in the Royal Albert Hall, at 8.30 p.m. 
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MONDAY, JULY 24TH, to SATURDAY, JULY 29ruH. 
tae INSTITUTION OF MECHANICAL ENGINEERS.—Zurich Meeting, 
1911. Programme see page 362. 
THURSDAY, AUGUST 3rp, TO MONDAY, AUGUST 21st. 
ists’ ASSOCIATION OF Lonpon.—An Excursion to the 


posgon District Norway. Leaving King’s Cross on August 3rd by 
special boat train for Hull. 


gATURDAY, SEPT. 97H, 70 WEDNESDAY, SEPT. 20rn. 


QgoLoursts’ ASSOCIATION OF LoNDON.—September Long Excur- 
sion, The first part of the excursion will be devoted to a study of 
the Geology of Lochaber, including Glens Nevis, Roy and Coe, 
and Fort William will be the headquarters. The second part of 
the excursion will be devoted to the Cony of the Broadford 
district of the Island of Skye, and the headquarters will be at 
Broadford. Full particulars of excursion may be obtained from 
Mr, Alfred D. Young, 17, Vicars-hill, Lewisham, S.E. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
The Spring Quarterly Meeting. 


To-pAY—Thursday—in Birmingham, there was held the 
Spring Quarterly Meeting of the Midland Iron Trade, which was, 
as usual, attended by buyers and sellers not only from the 
immediate district, but also from the North of England, Sheffield, 
Liverpool, South Wales, London, and elsewhere. The meeting 
opened with a somewhat nervous and uncertain feeling on the 
rt of iron and steel masters, who have very naturally been 
considerably upset for some weeks now by the manner in which 
the iron trade has retrogressed. As the afternoon proceeded, how- 
ever, a better tone appeared, for it became evident that engineers 
and other customers were in need of further supplies, and induced, 
doubtless, also by the comparatively low level of values, these 
buyers placed some very satisfactory orders, so that although the 
meeting on the whole must be considered a dull one, yet it was not 
so bad as had been expected by many. A considerable amount of 
material of various kinds changed hands, both on home and foreign 
account, at figures which favoured purchasers. 


Structural Steel Active. 


There was a good demand for engineering descriptions of 
steel for railway and general constructional work, including bridge 
and girder making, whilst the railway carriage and wagon com- 
panies were also needing supplies. Angles were quoted £6 12s. 6d. 
to £6 lis., girder plates £7 2s, 6d. to £7 5s., and joists £6 10s. 
Some fresh orders were also pace for semi-finished steel, although 
competition was reported to be severe from the United States and 
the Continent, and also from Wales and the North of England. 
Bessemer sheet bars were quoted £5, and Siemens sorts £5 2s 6d. 
Compared with the quarterly meeting of January last, to-day’s 
quotations showed no material alterations. Angles to-day were 
better by from 5s. to 7s. 6d. than they were this time twelve 
months ago. 


Good Demand for Best Bars. 


The marked bar houses booked a satisfactory quantity of 
new work, and were able to maintain the basis price at £8, with 
the Earl of Dudley’s L.W.R.O. brand at £8 12s. 6d., and the 
second-grade bars of the ‘‘list” houses at £7. There is an in- 
creasing demand for these superior qualities of iron for engineer- 
ing services for use in situations where extra reliability is needed. 
North Staffordshire bars were in good request at about £6 15s. 


Unmarked Bars and Sheets Quiet. 


Extensive transactions took place in unmarked bars re- 
latively to other descriptions of manufactured iron, but compared 
with some other quarterly gatherings the demand can be con- 
sidered only slow, and the prices which alone buyers would give 
were anything but satisfactory to sellers. Merchant bars were 
quoted £6 5s., or a drop of 2s, 6d. on the quarter, but business 
was done at less, whilst nut and bolt iron, although in fair request, 
was weak in values. Plain sheets were very quiet, singles being 
quoted £7 2s, 6d. to £7 5s. ; doubles, £7 7s. 6d. to £7 10s., or 5s. 
down on the quarter; and trebles, £7 17s. 6d. Galvanised 
corrugated sheets were in moderate request on account of India, 
Australia, South America, and South Africa, but prices do not 
improve, the general quotation being still £10 15s. to £10 17s. 6d. 
for 24 w.g. f.0 b. Liverpool, 


Hoops and Strip. 


Hoop and strip contracts were renewed for a further 
three months, upon fairly satisfactory terms, both on home and 
— — hoop iron being quoted £6 15s. and gas strip 

5s. to £7, 


Pig Iron. 


A fair amount of new business was done in pig iron at 
abont the same level as recently, although sellers were sometimes 
obliged to make concessions. There was an improved inquiry for 
foundry descriptions. Staffordshire ordinary forge pig iron was 
quoted about 49s. per ton, and part-mine 50s. 6d. to 51s., addi- 
tional work being obtained for both sorts. Some good orders 
were placed for all-mine forge at about 85s., and for foundry at 
40s., whilst a limited business was done in cold blast at about 
115s. Sellers of the Northamptonshire descriptions asked 48s. 6d. 
to 49s., and good Derbyshires were quoted 51s. to 52s., with a 
moderate business in each. This afternoon’s quotations showed 
the following declines on the quarter :—Staffordshire: Cinder 
forge pig, 1s. to 1s. 6d.; part-mine, 2s. 6d.; Derbyshire, 2s.; 
and Northampton, 2s? 6d. to 3s. Compared with a year ago, 
Northamptons are down 2s., and part-mines Is, 


The Midland Iron and Steel Wages Board. 


The latest bi-monthly return—for January and February— 
of the Midland Iron and Steel Wages Board may be regarded as 
fairly satisfactory. The output for the two months amounted to 
ame tons, which was only 179 tons below the quantity for 
Novemberand December, whilst compared with a year ago it shows 
239 tons improvement. ‘The net average selling price of all classes 
of iron was £6 9s, 2.68d per ton, which is better than in November 
and December by 1s. 4d. per ton, and an improvement upon a year 
- to the substantial extent of 5s. 4d. per ton. The figures may 

— be regarded as reassuring. The production of bars, 
f ates, and sheets declined, but this was more than compensated 
or by the increases in angles and tees, and in hoops, strip, and 
alge ony descriptions. The sales were:—Bars, 24,175 tons ; 
13452 strips, and miscellaneous, 10,853 tons; plates and sheets, 
» tons; angles and tees, 843 tons. The alteration in the new 
Ne selling price is insufficient under the sliding scale to 
In oe wages, which therefore continue at 8s 9d. per ton for 
gn rae. ;,and all other mill and forge wages likewise remain 
unaltered from April3rd to June3rd. The wages of blast furnace- 
‘a thng remain unchanged until after the first ‘‘making-up day ” 





NOTES FROM LANCASHIRE. 
(From our own Oorrespondents.) 
MANCHESTER, Thursday. 


Depression in Pig Iron Increasing. 

DEMAND for all classes of pig iron at Tuesday’s market 
was exceedingly slow, and in most cases lower prices were accepted 
to induce business. Hematite, however, was a shade steadier. 
Finished iron and steel remained unchanged. Manufactured copper 
was weaker, but not quotably changed. English tin ingots con- 
tinue to advance, Lead unchanged. 


Quotations. 

Lincolnshire No. 3 foundry, 53s, 6d.; Staffordshire, 
54s. to 54s. 6d.; Derbyshire, 54s 6d.; Northamptonshire, 55s, 3d. 
to 55s. 9d.; Middlesbrough, open brands, 56s. to 56s. 6d. 
Scotch: Gartsherrie, 61s. 3d. to 61s. td.; Glengarnock, 59s. to 
59s. 6d.; Eglinton, 59s. to 59s. 6d., delivered Manchester. West 
Coast hematite, 66s. 6d. to 67s.; East Coast ditto, 65s., both f.o.t. 
Delivered Heysham: Gartsherrie, 59s. 3d. to 59s. 6d.; Glen- 
garnock, 57s, to 57s. 6d.; Eglinton, 57s. to 57s. 6d. Delivered 
Preston: Gartsherrie, 60s. 3d. to 60s. 6d.; Glengarnock, 58s. to 
58s. 6d.; Eglinton, 58s. to 58s. 6d. Finished iron: Bars, £6 15s.; 
hoops, £7 7s. 6d.; sheets, £8 to £8 2s. 6d. Steel: Bars, £7; 
Lancashire hoops, £7 7s. 6d.; Staffordshire ditto, £7 7s. 6d.; 
sheets, £8 to £8 5s.; boiler plates, £7 15s.; plates for tank, 
girder, and bridge work, £7 to £7 5s.; English billets, £5 ; forei 
ditto, £4 10s. to £4 12s. 6d.; cold drawn steel, £9 5s. to £9 10s. 
Copper: Sheets, £70; tough ingots, £58 10s. to £59; best selected, 
£58 10s. to £59 per ton. Copper tubes, 84d.; brass tubes, 64d.; 
condenser, 74d.; brazedbrass tubes, 8}d.; rolled brass, 64d.; brass 
wire, 64d.; brass turning rods, 64d.; yellow metal, 6d. to 64d. per 
Ib. Sheet lead, £16 to £16 5s. per ton. English tin ingots, £192 
per ton, 


The Lancashire Coal Trade. 

There was a very quiet feeling on the Coal Exchange, and 
notwithstanding a reduction in the price of house coal by 10d. 
per ton there was no stimulus added to the business. Deliveries 
on shipping—contract—account continue fair, but slack and 
engine fuel generally is only in moderate request. Revised quota- 
tions are as follows:—Best Lancashire for domestic purposes, 
14s. 2d. to 15s, 2d.; seconds, 12s. 2d. to 13s. 2d.; common, 9s. 6d 
to 10s, 8d ; best burgy, 9s. 9d. to 10s. 6d.; round furnace coal, 
lls. to 11s, 6d.; best slack, 8s. 11d. to 9s. 5d.; medium, 8s. 5d.; 
common, 6s. to 7s., at the pit. Coal for shipping and bunkering 
a agp screened, 9s. 9d. to 10s. 6d.; unscreened, 9s. 3d. to 

is. 9d., delivered Manchester Ship Canal. 


Manchester Waterworks. 

At their meeting last week the waterworks committee of 
the Manchester Corporation read reports from their engineers 
regarding the progress of laying the third line of pipes from Lake 
Thirlmere. Messrs. Morrison and Mason, who have in hand the 
contract for the northern length between Ambleside and Carnforth, 
have completed 84 miles out of 14—a rate of progress equal to 
1025 yards during the month. In the adjoining contract, Mr. 
John Moffatt has completed 123 miles out of the total length of 18 
miles—or 1014 yards during the month. In the section nearest 
Manchester, namely, between Little Hulton and Denton, three 
miles out of 22 have been covered, and a good deal of preparatory 
work in connection with the several railway and canal crossings has 
been carried out. 


Price of Gas for Manufacturing Purposes. 

The Manchester Corporation Gas Committee have at last 
decided to encourage manufacturers to use gas to a larger extent. 
With this object, it has been determined that on and after 
June 25th next the price of gas for manufacturing purposes other 
than for illumination shall be 2s. per 1000 cubic feet, provided 
that the annual consumption is not under 500,000 cubic feet. This 
means a reduction of 3d. per 1000 cubic feet, and is somewhat 
niggardly, in view of the large profits made out of the gas supply. 
The Committee has, however, made a further slight concession in 
the price to two firms, which have under aken to use minimum 
amounts of five million and one million cubic feet annually. 


The Salt Union’s Brine Pipe. 

As readers of THE ENGINEER are already aware, the 
supply of brine for the new vacuum plant which has recently been 
erected at Weston Point, on the Ship Canal, is obtained from 
Winsford by means of a pipe which has been in use for this pur- 
pose for many years. The Mid-Cheshire authorities are up in 
arms against the use of the pipe for this large new plant on the 
ground that it will be contrary to the interests of the district. 
Their views were placed before the North Staffordshire Railway and 
Canal Company, under whose land the brine pipe passes. The 
result of this action is that the company has served a notice to the 
Salt Union to remove the pipe which crosses the canal at Marbury, 
near Northwich. Such a course would render the new plant at 
Weston Point absolutely useless, and the Salt Union is convinced 
that it has a legal right to the brine pipe as it now exists. The 
agreement under which the pipe was allowed to pass was made in 
1887. In the meantime the Salt Union, which is perhaps the 
largest ratepayer in Winsford, has informed the Winsford Urban 
District Council that it proposes to take proceedings against the 
Council to prevent the latter spending money in connection with 
the agitation. 


Textile Industry in Blackburn. 

Figures contained in the annual report of the Blackburn 
Chamber of Commerce show that in the district of Blackburn, 
Darwen, Clitheroe, Accrington, and Chorley there are 212,567 
looms and 3,408,622 spindles. In Blackburn itself there are 79,239 
looms and 1,203,632 spindles ; in Darwen 32,361 looms and 268,376 
spindles ; in Accrington 15,708 looms and 176,680 spindles ; in 
Clitheroe there are over 15,000 looms and over 130,000 spindles, 
and in Chorley 14,447 looms and 663,000 spindles. The total 
shows an increase of nearly 11,000 looms and 150,000 spindles 
rince 1907, 


Preston Doeks. 

The Preston Town Council has decided upon a scheme 
for the alteration of the Ribble Docks, which is estimated to cost 
about £10,000. The alterations will have the effect of adding 
1650 yards of space to the dock premises. At the rear of the tim- 
ber sheds it is proposed to lay 770 yards of double line rails, to 
double the remaining main lines south, which are now single, and 
to provide about 750 yards of additional storage buildings. 


Dust in Textile Mills. 

With regard to the Home-office action respecting the 
removal of dust from the atmosphere of carding rooms, representa- 
tives of the Federation of Master Cotton Spinners’ Associations and 
the Cardroom Workers’ Amalgamation have been jointly inspecting 
dust-extracting appliances at spinning mills this week with the 
object of recommending to millowners the apparatus which is con- 
sidered most efficacious. Readers of THE ENGINEER have already 
been made acquainted with some of the latest devices. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


General Conditions. 
THE local steel and allied trades are still very satisfac- 
torily employed, and conditions here undoubtedly present a 





favourable contrast to what is obtaining in other centres. This 
is chiefly so because Sheffield’s trade is largely of a specialised 
character, and these lines are busy on both home and export 
account. At the present time the large works in the east end of 
the town are very well employed on Government work, while the 
revival in shipbuilding has brought a fair number of orders for 
special lines, firms on the East Coast particularly reporting that 
they have lately received a lot of work owing to the improved 
position of shipping and are able to place larger orders in Sheffield. 


Local Blast Furnaces to Close Down. 

The employés of the blast furnace department at the 
Atlas Works of Seen Brown and Co. have received a fortnight’s 
notice to cease work, the directors having decided to set down the 
furnaces finally on April 15th. The blast furnaces were erected 
in 1870 as a necessary adjunct to the company’s operations as 
special iron bar and plate manufacturers, and afterwards did good 
service for the company in the early days of spiegel manufacture, 
for which the company had a first-class reputation. More recently 
the furnaces have worked on foundry and forge iron, but the 
acquisition of the Trent Ironworks a few years ago has confirmed 
the directors in their opinion that the proper situation of blast 
furnaces is nearer the mines for profitable working. These condi- 
tions, coupled with the developments at the Atlas Works on other 
lines, appear to justify amply the decision of the directors. It is 
not intended to re-erect the present or any new blast furnaces 
elsewhere. The — per week was about 1000 tons, and the 
furnaces employed about 100 men. 


The Coal Trade. 

There is very little new development in the hard coal 
trade, the tone continuing firm with the pits in full work prepara- 
tory to the Easter holiday stoppages, The collieries are kept busy 
on contracts taken some time ago, and being in this position they 
are not forcing sales. There is a hopeful feeling that Stier prices 
will prevail, and few contracts have up to the present been made 
for the shipping season. Prices still rule from 8s, 6d. to 8s. 9d. 
per ton at pits. A few spot lots have been taken at rather under 
8s. 6d. per ton for immediate delivery. 


Gas Coal. 

The gas coal position is unchanged. A few inquiries have 
been received for next season’s delivery, and a general effort is 
being made to maintain last year’s prices. There isa steady move- 
ment of gas fuel going forward. 


Slacks. 

The demand for best slacks continues strong, and generally 
speaking, collieries are well off for orders, while the improved out- 
look in the Lancashire cotton industry promises well for this 
market. There is a heavier demand for coking smalls. Prices 
rule at the figures given in our previous reports. 


House Coal. 

The wintry weather has imparted additional strength to 
the house coal trade, and prices are well maintained. Merchants 
are requiring prompt supplies in view of the low level to which 
their stocks had been allowed to fall, and also in view of the near 
approach of the Easter holidays, when the pits will be closed for 
about four days. 


Coke. 
There is a strong demand for coke, which is selling on the 
basis of 13s. to 13s. 6d. for best washed singles. 


Pig Iron Trade. 

No change from the exceedingly dull conditions in the pig 
iron trade can be reported. Quotations are officially unaltered, 
but business is practically at a standstill in view of the declining 
prices recorded in other markets. Quotations :—Lincolnshire 
No. 3 foundry, 52s.; ditto forge, 51s.; ditto basic, 53s. 6d.; Derby- 
shire foundry, 51s. 6d. to 52s.; ditto forge, 50s. to51s. Hematites: 
East Coast mixed numbers, 70s. 6d. to 71s.; all per ton net 
delivered in Sheffield or Rotherham. 


The Steel Trade. 

A War-office contract for bayonets has just been placed 
with two local firms, but the quantities specified are unusually 
small. The ‘heavy”’ trades remain in the generally improved 
position noted in previous letters, and in the finished steel 
branches there is a much better demand for tool steel, saws, engi- 
neers’ tools, shovels and spades, and farm tools from the home 
market. Wire makers are very busy. There is no great change 
to record in the American trade, which is, however, steady at the 
lower level recorded in the closing months of the year. For the 
first quarter of 1911 exports of steel products from Sheffield to the 
States amounted to £136,594, as against £132,021 for the Decem- 
ber quarter and £13,335 for the first quarter of 1910. The 
Brightside Engineering and Foundry Company, Limited, has just 
completed the largest ingot mould for armour-plating that has yet 
been constructed, 105 tons of metal being used and five furnaces 
employed. The casting process occupied between six and eight 
minutes, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

THE market for Cleveland pig iron is not sharing in the 
least with the general revival of trade throughout this country ; 
on the contrary, it goes from bad to worse, and business is 
altogether disorganised. Traders are the more disappointed that 
things should have taken this undesirable turn when such good ex- 
perience was predicted in the early part of the year, when, indeed, 
there seemed to be good reason to count upon improving trade 
over this year. Instead of reviving, prices have dropped, until 
now 38s. per ton less is being accepted for Cleveland pie iron than 
was being realised early in January, and the 46s. 84d. per ton 
which was the buyers’ figure on Wednesday for Cleveland warrants 
was the poorest rate that has been known since March, 1909. The 
market this week has been practically demoralised, and no con- 
sumer would buy who was in a position to delay his orders, for it 
seemed as if the longer he waited the cheaper would he be able to 
get the iron, The over-production makes it more difficult than 
ever for the ironmasters to keep up the prices, but they will not take 
any steps to reduce the output. And yet there 1s no doubt that 
the iron they are selling cannot profitably be produced at such a 
figure as 47s. 3d. There seems to bea general want of confidence, 
and the news from the United States does not tend to mend 
matters, when it has to be stated that the stocks of pig iron over 
there are over a million and a-half tons. Some of the holders of 
Cleveland warrants are getting tired, and have during the last 
few days been strenuously endeavouring to dispose of their iron, 
their action leading to a sharper fall than has hitherto been 
known this year, a decline of no less than 5d. per ton being re- 
ported on Menany last. In this demoralised state of affairs it is 
almost impossible to transact any legitimate busmess. No. 
Cleveland G.M.B. pig iron has fallen this week to 47s. 3d. per ton 
for prompt f.o.b. delivery, No. 1 to 50s. 6d., Nos. 4 foundry and 4 
forge to 46s. 9d., and mottled to 46s. 3d. The quotations for for- 
ward delivery are altogether nominal in the absence of any 
business. 


Hematite Pig Iron. 
While the market for Cleveland pig iron continues in such 
an unsatisfactory and disorganised condition there can be no doubt 
that the makers of East Coast hematite pig iron are in a better 
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position ; they are fairly well off for orders, their output is not in 
excess of requirements, makers’ stocks are reported to be only 
small, the stock of hematite iron in the public stores in this dis- 
trict is nil, and prices are firmer. The quotations are not as high 
as they were in January, when mixed numbers were at 65s. per 
ton, but the drop has been only to 64s., that being the present 
early delivery price, and speculators are not, as in Cleveland iron, 
the chief regulators of what value shall rule for the pig iron, and 
operations on the warrant market do not trouble them. During 
the last few weeks few orders for East Coast hematite pig iron 
have been placed, but as makers have had, and still have, well- 
filled order Can they can keep up their prices. 


Ironmaking Materials. 

The iron ore merchants keep the price of Rubio ore at 
22s, 6d. per ton, delivered Tees, but it must be reported that they 
are not getting it, for consumers who can realise only 64s. per ton 
for mixed numbers hematite iron cannot well afford to pay such a 
figure. Merchants, however, cannot quote less when the Spanish 
mineowners will make no concessions. The consequence is that 
the ironmasters are holding off from buying; their position 
enables them to adopt that policy, as they are _ well 
bought for delivery ahead, and have good stocks. Gellivare 
ore ranges from 22s. to 25s. per ton according to quality 
delivered at North-East coast ports. Limestone for furnace pur- 
poses is firm at about 4s. 3d. per ton delivered at Middlesbrough. 
Coke, however, is very weak in price ; there is too much being pro- 
duced, and coke is too persistently being offered for sale. Furnace 
coke is at least 3d. per ton cheaper than it was last week. Supplies 
can be had at 15s. 3d. per ton delivered at Middlesbrough, or equal 
thereto ; indeed, good sorts have even been sold at 15s., and that 
notwithstanding the near approach of the holidays. when the produc- 
tion of coal and coke will necessarily bereduced, while the consump- 
tion will differ little from that of ordinary times. It is some years 
since coke was as cheap as it is at present. 


Mareh Stock Return. 

About the worst feature of the iron trade at the present 
time is the heavy increase in the stock of Cleveland pig iron in 
Connal’s public stores, and that, there is no doubt, is in the main 
accountable for the current disorganised state of the market for 
Cleveland iron, when most other industries are reviving. The 
stock in Connal’s stores at the end of March amounted to 584,568 
tons, an increase of 16,217 tons during the month, and the increase 
for the first quarter of the year has thus been 55,167 tons, against 
56,351 tons in the last quarter of 1910, and 34,043 tons in the first 
quarter of the past year. 


Realised Price of Cleveland Pig Iron and Wages. 

The accountants, after an examination of the ironmasters’ 
books on Wednesday, reported that the average net price realised 
by the makers for the No. 3 Cleveland pig iron which they delivered 
during the first quarter of this year, was 49s. 6.86d. per ton, that 
being 3.86d. per ton less than in the previous quarter, and 
in accordance with the sliding scale wages of blast fur- 
nace men in the North-East of England will be reduced 
one-half of one per cent., this to take effect from the 
lst inst. Railway rates for the carriage of ironmaking materials 
over the North-Eastern Railway will remain unchanged. For the 
corresponding quarter of last year the realised price was 50s. 6.13d. 
per ton, and last quarter’s was the lowest figure reported since the 
fourth quarter of 1909. The reduction of realised prices and wages 
does not come as a surprise, for the quoted price also went down. 
The average of the quoted price for January was 49s, 11.754.; for 
February, 49s. 2.8ld.; and for March, 48s. 5.25d., that giving an 
average for the quarter of 49s. 2.6d. per ton, as compared with 
49s, 8.1ld. in the last quarter of 1910, and with 51s. 8.7d. in the 
first quarter of that year. 


Manufactured Iron and Steel. 


Business in the various branches has slackened, and 
manufacturers are not in anything like as good spirits as they 
were when the year opened. ‘They expected to have their 
establishments running at their fullest this spring, but the out- 
turn, however, leaves a good deal to be desired, short time being 
reported at several places. But quotations are maintained, more 
especially for plates and angles. Among the orders recently 
secured is one by Dorman, Long and Co., Middlesbrough, for flat- 
bottomed steel rails for the East Indian Railway Company, while 
Head, Wrightson and Co., Teesdale Iron and Engineering Works, 
Thornaby, have secured one for steel underframes and ironwork for 
rolling stock for the South Indian Railway. The Central Argentine 
Railway Company has given a contract to the Blake Boiler, Wagon 
and Engineering Company, Darlington, for 63 all-steel bogie 
freight wagons each of 40 tons carrying capecity. Mr. George 
Ritchie, at present steel works manager at Messrs. Beardmore’s 
Parkhead and Mossend works, Glasgow, has been appointed 
manager of Boleckow, Vaughan and Co.’s iron and steel works at 
Middlesbrough and South Bank, and will commence his duties on 
July Ist. He will fill the place recently resigned by Mr. Arthar 
Windsor Richards. 


Shipbuilding and Engineering. 

The shipbuilding yards in the North-East of England are 
well occupied, and indeed are better off than at any time for the 
last four years. During the past quarter the Tyneside shipbuilders 
launched 30 vessels against 19 in the corresponding of 1910. 
The Wear yards launched 21 of 60,000 tons, or 20,000 tons 
more than in the first quarter of last year. The Middles- 
brough builders launched 19 of 11,056 tons, whereas in the 
first quarter of last year the tonnage was 8369. There 
is a heavy output of steam trawlers from one of the Tees yards— 
Smith’s Dock Company, Limited, at South Bank. This firm has 
orders on its books which will keep its yard fully employed 
throughout this year, and it is expected that quite fifty vessels will 
be completed. Last quarter no fewer than fourteen vessels were 
launched. Negotiations are proceeding for the formation of a 
syndicate to acquire and re-start the shipyard of R. Craggs and 
Sons at Middlesbrough, which has been closed since July, 1909. A 
number of gentlemen on Tyneside and Teesside interested in 
shipbuilding are concerned in the matter. The machinery and 
plant have, during the stoppage, been maintained in a condition 
of efficiency. For the purpose of further deepening and 
improving the river Tees, the Conservancy Commissioners 
have had a third dredger built for them by Fleming and 
Ferguson, of Paisley, to the specification of Mr. George J. Clarke, 
M. Inst. C.E., Engineer to the Commissioners. It is capable of 
dredging 600 tons per hour from a depth of 34ft., and the bows 
are sc shaped that the vessel can dredge close up to the face of a 
wharf or quay wall. Richardsons, Westgarth and Co., Middles- 
brough, have received from Lord Furness an order for a set of 
single screw engines of 1000 horse-power, and of the Diesel type, 
for a 3200-ton ship to be built by Raylton, Dixon and Co., Middles- 
brough. The engines will be of the slow running open type de- 
signed by Mr. Tom Westgarth specially for ran, Ba Sir W. G. 
Armstrong, Whitworth and Co., Limited, have launched from their 
Elswick yard the battleship Monarch, the eighteenth British ship 
of the Dreadnought type. 


Coals and Coke. 


A strong improvement has at last set in in the coal trade, 
and business may be described as active once more, with very good 
prospects. Prices are firmer all round ; indeed, in bunker coals 
there has been a rise, 9s. to 9s. 6d. per ton being now quoted. In 
the Northumberland coal trade the average selling price shows a 
fall of 4d. per ton, and a 34 per cent. reduction of wages has been 
agreed upon. The North-Eastern Railway Company is preparing 
to use stone—limestone and other—as a substitute for the coke 








breeze, which it has hitherto laid down upon its lines. The 
coke breeze as now obtainable is too dusty, and has a ten- 
dency to damage the hinery of the engines, besides which it 
does not set so solid as the stone. 











NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 
The Warrant Market. 

A FURTHER decline has occurred in pig iron warrauts, 
which were done this week down to 46s. 9d. cash. This figure 
shows a fall of 3s. 3d. per ton since the beginning of the year, and 
has not been touched for upwards of two years. Various con- 
siderations are advanced in explanation of the continued fall in 
warrants, among them being the steady increase in stocks of pig 
iron in the North of England, and the unsatisfactory state of 
business in the iron trade of the United States. With respect to 
the latter, some merchants report that the latest private advices 
from the States are of a somewhat more encouraging nature, In 
the course of the market, fluctuations have been frequent since 
last report, and a very considerable amount of business has been 
done. Cleveland warrants sold from 47s. 84d. to 46s 9d. cash, 
47s. 10d. to 47s. one month and 48s. 4d. to 47s, 34d. three months. 
From the lower figures some improvement subsequently took place, 
the feeling in the market being quite unsettled. Transactions in 
this class of iron have also been noted at 47s. 9d. for delivery in 
nine days, 47s. 6d. fifteen days, 46s. 104d. fourteen days, and 
47s. 24d. twelve days and also for 16th May. 


Scotch Pig Iron Trade. 

The values of Scotch pig iron are adversely influenced by 
the state of the warrant market Users have been purchasing from 
hand to mouth, but a fair business is being done in special brands 
both for home consumption and export. There are 86 furnaces in 
blast in Scotland, compared with 87 last week and 85 at this time 
last year. Practically the output is maintained, and it is not con- 
sidered likely that additions of much consequence are being made 
to the ironmasters’ private stocks. In several instances pen of 
makers’ iron are again somewhat lower, and special as well as ordi- 
nary brands are affected. Govan and Monkland are quoted f.a.s. 
at Glasgow, Nos. 1, 56s.; Nos. 3, 55s.; Carnbroe, \ o. 1, 60s.; 
No. 3, 56s.; Clyde, No. 1, 60s. 6d.; No. 3, 55s. 6d.; Gartsherrie, 
No. 1, 61s.; No. 3, 55s.; Calder, No. 1, 61s. ; No. 3, 56s. ; Sum- 
merlee, No. 1, 63s.; No. 3, 58s.; Langloan, No. 1, 66s; No. 3, 
61s.; Coltness, No. 1, 82s.; No. 3, 60s.; Eglinton, at Ardrossan or 
Troon, No. 1, 56s.; No. 3, 55s.; Glengarnock, at Ardrossan, 
No. 1, 63s.; No. 3, 58s. ; Dalmellington, at Ayr, No. 1, 59s.; No. 3, 
57s.; Shotts, at Leith, No. 1, 61s. 6d.; No. 3, 56s. 6d.; Carron, at 
Grangemouth, No. 1, 63s. ; No. 3, 58s. per ton. 


Reduetion in Malleable Iron Prices. 

Ata meeting of makers of malleable iron in Glasgow on 
Monday it was determined, in order to meet exceptional competi- 
tion, to reduce the basis price of crown bars from £7 2s. 6d. to 
£6 10s. per ton, subject to the usual 5 per cent. discount for 
delivery in the Clyde district. I[t is understood that for a con- 
siderable time the quotation of £7 2s. 6d. has been practically 
nominal, so that the actual reduction now made, although con- 
siderable, does not really mean so large a fall as 12s. 6d. per ton. 
The arrangements for pooling the output of manufactured iron in 
the West of Scotland are reported to be proceed ng satisfactorily. 
The current business is keeping the works moving, but orders are 
not coming to hand so well as could be desired. 


The Steel Trade. 

The supply of specifications for shipbuilding steel are 
reported to be more plentiful, so that works engaged in the pro- 
duction of such material have generally full employment. For 
general structural material for home use and export the demand 
bas not been coming up to expectations, so that makers engaged 
in that kind of work have found it more difficult to keep their 
furnaees in rolling mills in constant operation. On the whole, 
however, there is a large output of steel material, and the pros- 
pects of the trade are fairly encouraging. For general work 
evidently a good deal of dependence will have to be placed on the 
export demand to Canada, South America, and the Colonies. 


The Shipbuilding and Engineering Trades. 

The output of new shipping on the Clyde during March 
reached 60,355 tons, the highest ever recorded in that month of 
the year in the history of the trade. During the three months 
the output has been 126,707, which was exceeded only once, and 
that by only the small amount of 1826, in the first quarter of 1906. 
The new tonnage placed in the last few weeks furnishes a guarantee 
of continued activity. The present week's orders include orders 
by the Clyde Trustees, given to Messrs. Lobnitz and Co., of 
Renfrew, for a new dredger to cost £39,900 and four barges, these 
vessels being required in connection with the operations for the 






regard the continuance of the strike to the autumn as certaj 
Latest quotations:—Large steam in demand, smalls enties 
Latest prices: Best large steam, 17s. 3d. to 17s. 6d,: o 
seconds, 16s, 3d. to 16s, 9d.; ordinaries, 15s, 3d. to 16s. - best 
drys, 16s, 3d. to 16s. 9d.; ordinary drys, 15s. to 15s. 6d,:’ in 
washed nuts, l4s. 6d. to 15s.; seconds, 13s. 6d. to lds. best 
washed 12s, 6d. to 13s. 6d.; seconds, Ils. to 12s, best 
bunker smalls, 10s, to 10s. 6d.; best ordinaries, 9s, 6q ts 
10s.; cargo smalls, 9s. to 9s, 6d.; inferior, 8s. 6d. to 9s, ‘Od. 
best Monmouthshire black vein, 15s. 9d. to 16s, 3d.; ordinare 
Western Valleys, 15s. to 15s. 6d. ; best Eastern, 14s. to 14s, 6d; 
steam coal not much change. Latest :—Best malting, 21s. to 93.’ 
net; seconds, 17s. to 19s. 6d. net ; big vein, 14s. 6d. to 17s, 6d,. 
less 24; red vein, 11s. 6d. to 12s, 6d., less 24 ; machine-made 
cobbles, 21s. to 22s. 6d. net; Paris nuts, 22s. to 23s. 6d. net. 
German nuts, 22s, to 23s. net; beans, 19s. 6d. to 2ls, net: 
machine-made large peas, 11s, to 11s. 6d. net ; fine peas, 9s, q’ 
to 10s. net ; rubbly culm, 5s. 9d. to 6s. 3d., less 24; duff, 38, t 


3s. 6d. net. Steam coal: Best large, 17s. 6d. to 18s. 6d.; seconds 
13s. 9d. to 15s.; bunkers, 10s. 9d. to 11s.; small, 7s. 6d. to 8s, all 
less 2}. -Bituminous: ‘No. 3 Rhondda, 18s. to 18s. 6d.; through, 


15s. 6d. to 16s.; small, 10s. 9d. to 11s. 6d., all less 24 
13s, 6d. to 13s, 9d., less 24. 


Newport Coal. 

Totals of the week indicated satisfactory business, and 
sellers expressed themselves as hopeful that Easter business would 
certainly stiffen quotations. Smalls are increasingly brisk, pitwood 
weaker, as rumours of increased supplies coming in were circy. 


Patent fuel, 


lated. Mid-week, steam coal steady ; good prospect of coals 
hardening later if tonnage continues. Small coals stronger, upto 
9s. 3d. being asked for best ; pitwood weak. Latest : Very best 


black vein, 15s. 6d. to 16s.; Western, 14s. 9d. to 15s. 3d.; Eastern 
13s. 9d. to 14s, 3d.; other kinds, 18s 6d. to 13s. 9d.; best smalls’ 
8s. 9d. to 9s, 3d.; seconds, 8s. to 8s. 6d.; inferiors, 7s. 9d. to &s, ° 


Swansea Coals. 

Business was not brisk for a time when the market 
opened, but as the day advanced inquiries increased, though the 
need for prompt shipment was not urgent. There was not a satis. 
factory movement in large anthracite, and red coals were easy, 
No improvement in machine coals; beans and nuts easy but the 
improved demand for rubbly culm was maintained, and duff con. 
tinued firm. Mid-week :—There was a slight change for the better in 
the undertone. Sellers were in a better position in respect of 
prompt, and it was evident that quotations would be firmer as the 
holidays came nearer. Machinery nuts and cobbles not so steady 
asdaysadvanced, but demand forrubbly culm very good ; duff a little 
easier ; seconds, 13s. 6d. tol4s. Bituminous:—Very best households, 
17s. 6d. to18s.; best ordinaries, 143. 6d. to 16s. 6d.; No. 3 Rhondda, 
17s. to 17s. 6d.; brush, 13s, 3d. to 13s. 9d.; smalls, 10s. to 10s, 6d.; 
No. 2 Rhondda, 12s. 6d. to 12s. 9d.; through, 10s. 9d. to 11s,; 
smalls, 8s. to 8s. 6d. Patent fuel, 15s. to 16s. Coke: Special 
foundry, 24s. to 26s.; foundry, 19s. to 21s.; furnace, 16s. 6d. to 
17s. 6d. Pitwood, ex ship, 16s. to 16s. 6d. Bituminous :—Best 
households, 15s. 6d. to 16s. 6d.; seconds, 14s. to 15s.; patent fuel, 
14s. 6d. to 15s. Coke :—Foundry, 18s. to 20s.; furnace, 16s, 6d. 
to 17s. 6d. Pitwood, ex ship, 16s. 6d. to 17s. 


Lianelly. 

Most of the industries have been busily occupied, with 
the exception of coal, the anthracite trade being depressed, 
Several collieries in the Burry Port district have been closed down, 
but asa set-off the Glyncoed Colliery has been taken by a new 
company, which proposes large developments in the near future. 
The docks have not displayed much animation. Imports a fair 
average. 


Iron and Steel, 

There was little done at the Dowlais Works last week, 
principally on account of an accident occurring to the large engine, 
causing a stoppage to the furnaces and the Goat Mill. But for 
this there was the likelihood of a fair production. Latest quo- 
tations, Swansea Metal Exchange:—Pig iron: Hematite mixed 
numbers, 63s. 6d. cash, 63s. 9d. month ; Middlesbrough, 47s. cash, 
47s. 3d. month ; Scotch, 53s cash, 53s. 3d. month ; Welsh hematite 
70s. 6d. to 71s. delivered ; East Coast, f9s. c.i.f.; West Coast, 69s, 
c.i.f. Iron ore: Rubio, 21s. 6d. to 22s. Steel bars: Siemens. 
£5 5s.; Bessemer, £5 2s, 6d 


Tin-plate, &e. 

: Latest :—Market quiet; general conditions unchanged. 
Quotations: C.A. roofing sheets, £9 10s.; finished black plates, 
£11 15s. to £12 ; galvanised sheets, 24g., £10 10s. to £10 18s. ; 
block tin, £192 10s. cash, £190 three months. Other quotations: 
Copper, £54 8s. 9d. cash, £55 three months; lead: English, 
£13 5s.; Spanish, £12 17s. 6d. ; spelter, £23 7s. 6d. ; silver, 
24,5,d. per oz. 








AMERICAN NOTES. 





further deepening of the Clyde. Marine engineers are very busy, 
and it is believed that at no previous time has there been any- 
thing like the amount of engineering work in hand as there is at | 
present. The question of an increase of wages to the operative 
engineers is to receive further consideration, the men having 
declined to accept the offer of #d. per hour to begin in July. 


The Coal Trade. 


(From our own Correspondent.) 
New York, March 29th. 
THE car-building plants of the country have had intimation from 


the railroads to the effect that there will be heavy orders for steel 
cars and wooden cars placed during the next sixty days. At the 





The coal shipments at Scottish ports have shown some 
improvement, but are still considerably behind what they were at 
this time last year. House qualities have been in good demand | 
for home use, but the shipping inquiry has fallen off to some extent. 
A moderate business is being done in steam and splint coal. Nuts 
are comparatively quiet, but coal for factory use is selling well 
about former prices. At Glasgow ell coal is quoted f.o.b. from 
8s. 6d. to 9s., steam 9s. to 9s. 6d., and splint 9s. 3d. to 9s. 6d. per | 
ton ; the prices being from 6d. to 1s. below the figures current a 
month ago. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Last Week’s Coal Trade. 

TuE first part of last week differed but little in business 
from the preceding days, but afterwards the storms lessened and 
tonnage improved, though not to the extent desired. The coming 
of the Easter holiday was expected by some to have caused 
increased demand, and in ordinary times it would have done so, but 
the continuance of the strike had its effect, as buyers will have no 
confidence until this is finished. There isa good deal of discussion 
going on about the strike, and hopesare freely expressed that arhitra- 
tion will be brought to bear. Against this hope, the expression of 
the chairman, Mr. F. Davis, is given as showing that in the opinion 
of employers, arbitration will not be allowed. In the meanwhile a 
sumitkindane degree of suffering exists. The relief given to the 
men on strike is only small. As regards the tradesmen of the 
district, a large number see nothing but ruin. Large coal ruled 
steadily all the week. Small steam continued scarce, and com- 
manded firm quotations. Cargo small was in good request, Mon- 
mouthshire coals much inquired for, and house coals were generally 
firm. Large smports of pitwood are taking place, and 6ft. lengths 
are in good demand. Patent fuel and coke are stationary. 


Latest State of Coal Trade. 

It has been decided to bring up the horses from the 
collieries of the Rhondda now closed down. These number 10 0, 
and this is a strong proof, if one were required, that coalowners 











present time inquiries are out for 6000 cars for the New York 
Central, Baltimore and Ohio, and Sea Board Air lines. The car 


| wheel builders, whe have been running very slight for a year, 


expect to be running full time for three months at least, as the 
railroad companies want the cars as soon as they can get them. 


| The sheet steel business has also come in for a big share of orders 
| for material to be used in car construction. 


No doubt the car 
builders will have their shops running full time for several months. 


| Several heavy contracts for structural steel have been placed for 


building in New York and Philadelphia. Two structures in New 
York call for 10,000 tons of steel, and the contracts have finally 
been placed. The Trinity Church Corporation is in the market 
for 2400 tons of steel, and the North American building in 
Chicago will take 5000 tons, which steel makers expect to get next 
week. The largest order for box cars placed this week was for 1400, 
divided between three of the large car building concerns. The 
large railroad and office building is to be erected at Richmond, 
Virginia, but the contract will not be placed for some time. The 
Bellevue-Stratford hotel of Philadelphia, one of the largest hotels 
in the world, has contracted for 2750 tons of fabricated steel to 
construct an addition to the present massive structure. The Pitts- 
burgh and Lake Erie Railroad is in the market for 1000 gondola 
cars and 1000 hopper cars, The Buffalo and Pittsburgh road has 
found it necessary to increase its order for 2000 additional cars. 
The total imports of copper for March were 10,000 tons, and total 
exports about 50,000,100 nds. Production represented 
somewhere between 115,000, and 120,000,000 pounds. The 
ible increase in surplus stocks will amount to somewhere 
etween 10,000,000 and 15,000,000 pounds, There has been some 
curtailment in copper. 








O1 ENGINEs FoR Carao Boats.—Messrs. Richardsons, Westgarth 
and Co., Limited, of Middlesbrough, have secured a licence from 
the English Diesel Company and Messrs. Carels Fréres, of Ghent, 
to build Diesel oil engines, and have received from Lord Furness 
an order fo¥ a set of single-screw engines of 1000 horse-power for a 
3200-ton ship to be built to his order by Sir Raylton Dixon and Co., 
of Middlesbrough. The engines will be of the slow running open 
type designed by Mr. Westgarth especially for cargo boats. It is 
intended to have the ship ready for sea in the autumn. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 


(From our own Correspondent.) 


Rheinland-Westphalia. 
RESERVE continues to be practised in nearly all trades. 
The large mixed works, as a rule, are disinclined to accept the low 
srices offered, and very little business of weight was put through 
Pr the course of last week. The South German works last week 
resolved not to go below M. 150 p.t. for bars. A tolerably good 
export is being done, but prices are depressed. In iron ore a 
normal trade is reported ; Siegerland sorts are in very good call, 
put the pits find it difficult to obtain higher prices, owing to the 
depression that continues to be felt in the pig iron trade. There 
was a slightly better inquiry coming in last week, especially for 
foundry pig; a good demand comes in from Belgium. In the 
Steel Convention also more life is reported ; semi-finished steel 
continues in good demand, and girders are beginning to improve ; 
prospects in the building trade are generally regarded assatisfactory. 
Pricesfor the second quarter of this yearwill remain unaltered. Both 
srivateand Governmentrequirementsin railway material areincreas- 
ing on foreign account, also some good ordersare being secured. At 
resent quite a vigorous trade is reported from the works of the 
Freel Convention, but March is usually a very busy month, and 
shipments increase, and April is generally all the more quiet on 
account of this. Both consumers and makers are showing con- 
siderable reserve in the bar industry ; foreign customers are 
profiting by the uncertain and rather weak cond tion of the bar 
trade, and they have been purchasing at M.92 to M. 94 p.t. in 
some cases. The South German hoop mills prove very keen rivals 
in the Khenish-Westphalian district. Much reserve is shown in 
the plate and sheet department ; still rates have been tolerably 
firm. A lively demand comes in for pipes, also at the wire mills 
a regular business is being transacted. The Cast Tube Syndicate 
was dissolved on the 3lst of March, after fruitless negotiations. 
In the machine and engineering trades a rising activity can be re- 
ported ; the ironfoundries are also in good occupation ; but here, 
as in all other departments, unremunerative prices are complained 
of, The locomotive factory of Henschel and Sons at Kassel has 
received orders for fifty-four locomotives of different types for the 
French Northern and Eastern Railway. 


List Quotations. 

The following are the present list rates, per ton, free at 
works :—Raw spathose iron ores, M. 11.60 ; roasted ditto, M. 16.50; 
spiegeleisen, 10 to 12 per cent. grade, M. 63 to M. 65 ; good forge 
quality, Rhenish-Westphalian brands, M. 59 to M. 60 ; Siegerland 
quality, M. 58 to M. 60; iron for steel making, M. 59 to M. 62; 
German Bessemer, M. 70; basic, free Luxemburg, M. 52 to M. 53 ; 
Luxemburg forge pig, free Luxemburg, M. 48 to M. 5U; Luxem- 
burg — pig, No. 3, M.50 to M 52; German foundry pig, 
No. 1, M.66; No. 3, M.64; German hematite, M. 70; bars in 
basic, M.105 to M. 110; iron bars, M. 130 to M. 133; hoops in 
basic, M. 135 to M. 140; common steel plates, M. 122 to M. 124; 
plates for boilermaking purposes, M. 132 to M. 134; sheets, M. 140 
to M. 145 ; drawn wire in iron or steel, M. 130. 


The German Coal Market. 

Silesian coal owners did a better trade last week, the 
requirements of the iron industry having slightly improved. An 
increase in deliveries can be noticed. During the last two weeks 
of February 9292 wagons were delivered per day, as compared 
with 7320 wagons for the same period last year, and during the 
first two weeks in March 9381 wagons were delivered, as compared 
with 7937 wagons in the first two weeks of March last. Russia and 
Austria-Hungary come in for a large share of the above exports. 
To Russia heavy lots of coke are likewise sent, and this has con- 
siderably stiffened the tone of the Silesian coke market. 


Austria-Hungary, 

There is nothing new to report, the condition of the iron 
trade being quiet as before, and few sales are being effected. 
Rates continue tolerably firm. Coal likewise is quiet and rather 
weak in price. 


No Change in Belgium. 


The condition of the iron market is very much as reported 
before. Consumers and dealers show very little desire to purchase 
more than is absolutely necessary. Bars stand at £4 15s p.t , and 
makers find it difficult to obtain more. The plate department 
shows a satisfactory development, and the majority of mills is 
provided with work till the end of the quarter. Heavy plates im- 
prove slowly but steadily, and they have advanced to £5 14s, p.t. 
for export, while for home consumption 147.50f. p.t. is the price 
quoted. The sheet and the plate business has been influenced by 
the retrograde movement in the tin business. Wire rods stand 
at £5 5s, p.t. for export and 137.50f. p.t. for home consumption. 
More life is shown in girders, and rails are likewise in improving 
demand ; the Comptoir des Aciéries Belges is securing large con- 
tracts from abroad. Crude ironis quiet. Engine coal is not likely 
to change in price, but for house coal a reduction of lf pt. has 
been resolved upon ; at the same time, the summer bounty has 
been advanced If. p.t. for the Liége, Charleroi, and Pas de Calais 
district. Coke is scarce and firm in price. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Mr. J. E. Mortimer, consulting engineer, has removed from 
i, Queen Victoria-street, E C., to Block B, 71, 72 and 73, Queen 
Anne’s-chambers, Westminster, $.W. Telephone number, 1964 
Victoria, 

THE Electric and Ordnance Accessories Company, Limited, of 
Aston, Birmingham, notifies us that its agreement with Mr. J. 
Whaley, of Belfast, and Mr. T. T. Clarke, of Dublin, having 
expired, it has appointed the Hurst Electric Manufacturing 
Company, of Clokey’s-buildings, King-street, Belfast, to represent 
it in Ireland for its electrical manufactures. 

., THE Commercial Motor Users Association has now moved into 
its new offices on the second floor in the Royal Automobile Club 
building, Pall Mall, and communications should in future be 
addressed to Mr. Fred. G. Bristow, A.C.1S., secretary, the 
Commercial Motor Users Association, Pall Mall, S.W. The tele- 
phone number and telegraphic address are 5000 Mayfair, and 

Usamobile, London,” respectively. 

THE Adams Manufacturing Company, Limited, of Bedford and 
London, advises us that its agreement with its Scottish agent 
having terminated, it has, for the convenience of its customers 
throughout Scotland, except Midlothian, opened an office at 50, 
Wellington-street, Glasgow. Its resident engineer is Mr. A. L 
Birch. For Midlothian the agents are Mitchell, Graham and Son, 
46, Buccleuch-street, Edinburgh. 





Est ENGINE Sutps.—We learn that the Nederlandsche Fabriek— 
e builders of the Vulcanus—are to build an 1100 brake horse- 
power Diesel engine for a single-screw boat of 4250 tons displace - 
ment and two engines of simil:r power for a twin-screw vessel of 
9300 tons displacement. The engines will be of the four-cycle 
Single-acting type and will drive on six cranks, revolutions 140 
per minute he single-screw ship is for the Anglo-Saxon Petro- 


leum Company, and the other for the Société d’Armement, d’In- 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 
When the abridgment is not illustrated the Specification is without 


drawings. 

Copies of Specifications may be obtained at the Patent-office Sale Branch, 
25, thampton-buildi Chancery-lane, . W.C., at 8d. each. 

The first date given is the date of application; the second date at the 
end of the abridgment is the date of advertisement of the acceptance 
of the complete specification. 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-ofice of opposition to the grant of the Patent. 











INTERNAL COMBUSTION ENGINES. 


8088. April 4th, 1910.—IMPpROVEMENTS IN CONSTRUCTION OF 
INTERNAL COMBUSTION ENGINES, David Gambia Ernest Davies, 
of the Southend Engineering Company, High-street, Leigh-on- 
Sea, 

This patent is for a double-acting reversing engine. Each 
cylinder is double ended, and carries a twin-piston element. The 
gudgeon pin A projects through slots formed in the side walls, and 


N°6088. 








is connected at either end by rods Btothe crankshaft. A double- 
acting pump C driven from the crank shaft supplies the mixture to 
the cylinders by way of the piston valves D. These valves are 
driven by excentrics and link motion, and are fitted with a 
reversing device. The waste gases escape from the cylinders by 
way of the ports E and the exhaust branch F.—March 15th, 1911. 


SWITCHGEAR. 


13,406. June 2nd, 1910.—IMPROVEMENTS IN OR RELATING TO 
DEVICES FOR CONTROLLING THE SPEED OF ELECTRIC MoTorRs, 
the Adams’ Manufacturing Company, of 106, New Bond- 
street, London. 

This invention relates to speed controllers for electric motors, 

and more particularly to the type that is automatically operated. 

The chief object of the invention is to provide a device whereby 

the controller may be set to cause the motors to operate at 

different predetermined speeds. The device comprises an electro- 
magnetic winding, and a movable core which is adapted when the 
winding is energised to be actuated for controlling the motor 
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speed, suitable means being provided for magnetically sealing or 
arresting the core after it has been actuated or moved to different 
predetermined positions for causing the motor to operate at 
different predetermined speeds, The means for arresting the 
movable core are adjustable, and may be set at will for the pur- 
pose specified, and means may be provided which are automatic- 
ally actuated for reducing the flow of current through the electro- 
magnetic winding after the controller has been operated.— 
March 15th, 1911. 


TRANSMISSION OF POWER. 


11,792. May 12th, 1910.—AN IMPROVED ELEcTRIC CABLE, Charles 
James Beaver, of Rangemoor Crescent-road, Hale, George 
Gwendower Langdon Preece, of 30, Great Western-street, 
Manchester, and Ernest Alexander Claremont, of Throstle 
Nest House, Old Trafford, Manchester. 





and other situations where the arc, resulting from the breakdown 
of a cable, would entail a risk of explosion or fire. In the engrav- 
ing A is the stranded conductor, B the dielectric, C the bedding 
on which the layer of armouring is laid, D an inner layer of wire 
armouring, E a layer of comparatively non-volatilisable fire and 
heat-resisting material, and F a layer of wire armouring forming 
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the exterior covering of the cable. ‘The effect of applying a layer 
of material E is that when the insulation of the conductor or con- 
ductors breaks down from any cause, and the current passes 
between conductors or from one or more conductors to the inner 
metallic sheath, the layer of material tends (a) to confine any arc 
which may be set up to the area within such layer of material, and 
(5) to retard and cool by its passage through the layer of material 
any inflammable matter.— March 15th, 1911. 


AERONAUTICS. 


12,514. May 23rd, 1910.—IMPROVEMENTS IN AEROPLANES, George 
Crosland Taylor, ‘‘ Ravenscar,” Helsby, Cheshire. 

The improvements referred to in this specification relate to a 
new material for forming the wing surfaces of aeroplanes, The 
material consists of fine wire gauze, the meshes of which are filled 
in either wholly or in strips with lacquer, varnish, boiled oil, 
particles of cotton, wool, &c. The wire employed for the gauze 
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Fig. {. 






may, for example, be No. 36 B.W.G., and the mesh 20 by 29 per 
square inch. It is preferably tinned if of oxidisable metal. Fig. 1 
illustrates a sample of the material. Alternatively threads of silk, 
cotton, or wool may be woven into the gauze as at A, Fig. 2, and 
heavy wires B may be added at intervals to secure strength. To 
attach the material to the framework, springs C may be arranged 
to catch on one of the heavy wires near the edge, or a U-sectioned 
strip D may be spot-welded along the edge and similar springs 
employed.— March 15th, 1911. 


CRANES AND CONVEYORS. 


28,023. December 2nd, 1910.—IMPROVEMENTS IN JIB CRANES, 
James Thomas Butters, of Messrs. Butters Bros. and Co., 20, 
Waterloo-street, Glasgow, and Alexander Morton Hume, 2, 
Kirkwood-street, Ibrox, Glasgow. 

The purpose of this invention is to prevent the crane jib from 

falling in the event of the usual supporting rope breaking. Should 
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this occur, an auxiliary rope attached at one end to the crane post 
becomes automatically clamped to the jib at the other. The 
auxiliary rope, shown at A, passes over a loose pulley B mounted 
near the end of the jib. The loose end of the auxiliary rope 
supports a balance weight C guided inside the jib. A clamping 
device, consisting of a pivoted wedge, is arranged at D. This 








dastrie et de Commerce, of Antwerp. 


This invention relates to armoured cables for use in firing mines 





wedge is forced into the groove of the pulley B by a spring E, but 
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is normally held out of engagement by a rope F attached to the 
ordinary supporting rope G and to an arm H working in conjune- 
tion with the locking device. A spring connection J is provided to 
make the arrangement sure in itsaction. Should the rope G break, 
the rope F pulls the wedge D into action, and the jib is prevented 
from falling.— March 15th, 1911. 


SHIPS AND BOATS. 


FOR PROPELLING 


October Sth, 1910.—AN APPARATUS 
25, Finkenau, 


23,357. 
Richard Wahlen, 


SHIPS FROM THE DECK, 
Hamburg, Germany. 
The propelling machinery described in this specification is 
intended as a source of auxiliary power on board sailing ships. 
Brackets A carry a shaft B, on which there swings an arm C. 


. 


ey 

















This arm carries the propeller shaft D at its outer end. A chain 
drive connects the propeller shaft and the shaft B, and a belt drive 
the shaft Band the engine pulley. Fig. 1 shows the apparatus 
out of use lying on the deck, and Fig. 2 shows it lowered over the 
side for mechanical propulsion. Alternatively the propeller can 
be arranged to go over the stern.— March 15th, 1911. 


MINES AND METALS. 
14,630. June 17th, 1910.—IMPROVEMENTS IN INGOT MOULDs, 


Joseph Scott, 4, Stanhope-road, Stockton-on-Tees, Durham. 
The mould is formed in two parts joined by links as shown. 
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The bottom part of each half mould is tapered towards the vertical 
joint. To remove the ingot from the mould the left-hand side is 
raised up.— March 15th, 1911. 


MISCELLANEOUS. 


9725. April 21st, 1910.—IMPROVEMENTS IN WoOKM GEARING, 
William Hillman, Keresley, near Coventry. 
Instead of the ordinary threads, grooves, approximately vees of 
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90 deg. in section, are cut both on the worm and the worm wheel. 
Into each groove on the worm wheel three steel balls are dropped, 
and through these the worm transmits the power to the worm 





wheel. A cage A surrounds the worm wheel except just at that 
part which is somanies by the worm. Arms B are provided on 
this cage where it abuts against the worm, so that the balls, which, 
when passing beneath the worm, are rolled fo one side, are guided 
back to the centre and so into the mouth of the cage. It is found 
that the worm wheel has to embrace 180 deg. of the worm as 
shown in dotted lines in the section if the balls are to be prevented 
from being squeezed out at the worm.— March 15th, 1911. 


3119. February 7th, 1911.—IMPROVEMENTS IN OZONE APPARA- 
tus, The Aktiengesellschaft fiir Ozonverwertung (System Elworthy- 
Kolle), of 149a, Rotebiihl Strasse, Stuttgart. 

The apparatus comprises a closed box A having openings for the 
inlet and outlet of air or gas, and in the box are secured two walls 
or partitions B, which carry a tube C opening into the end com- 

rtments formed by the partitions B. Within the tube C is 

ocated a glass cylinder D having inlet and outlet connections for 
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the gas to be ozonised, and exteriorly mounted on the glass 
cylinder D is a metal casing or sleeve E, which forms one electrode. 
Concentrically arranged within the glass cylinder D is a metal 
tube F, open at both ends and adapted to form the other electrode, 
the joint between the metal tube F and glass cylinder D being 
made air or gas-tight. The gas to be ozonised is led to the 
cylinder D by way of one of the lateral connections, and is sub- 
jected to ozonisation within the cylinder D passing out of the 
cylinder by way of the other lateral connection. At the same 
time the gas or air used for cooling the electrodes enters the box 
A and flows through the tube C and tube F exteriorly of the elec- 
trode E and interiorly of the electrode F respectively, and by this 
means the electrodes are constantly kept at a low temperature. 
By this means it is thus possible constantly to maintain the tem- 
perature of the space affected by the discharge at a low tempera- 
ture by varying the temperature of the cooling gases und the speed 
at which the latter tlows through the apparatus, according to 


: requirements.— March 15th, 1911. 


14,743. June 18th, 1910.—IMPROVEMENTS IN ALLOYS SUITABLE 
FoR UsE As ELEcTRIC Resistance Conpuctors, the British 
Thomson-Houston Company, Limited, of 83, Cannon-street, 
London, E.C. 

In an alloy for use as resistance conductors described in a speci- 
fication of a former patent granted to this company the alloy is 
composed of approximately 62-040 parts by weight nickel, 20-164 
iron, 12-630 chromium, 4-910 manganese, - 130 silicon, -040 carbon, 
and -021 phosphorus. While this alloy is very successful in prac- 
tice, it has been found that the percentage of carbon is a very 
important factor in regulating the toughness and ductility of the 
alloy. The object of the present invention, therefore, is to 
improve alloys containing principally iron, nickel, and chromium 
by adding a small percentage of carbon, not less than jth per 
cent. and not more than ,4;ths per cent. It has been found, for 
instance, that if the metal is very low in carbon it will be extremely 
soft. This is a property which is highly desirable, but the metal 
when soft will not have the toughness necessary for rolling. By 
increasing the amount of carbon the alloy will be rendered tough, 
while still retaining the desired amount of softness. An alloy 
which may be drawn and rolled without difficulty may be produced 
by having the carbon content in the alloy of the above-mentioned 
patent at least ),th per cent. On the other hand, the carbon 
should not exceed ;4,ths per cent.—March 15th, 1911. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 


987,118. Sarety COUPLING FOR FREIGHT Cars, 0. Davis, Salt 
Lake City, Utah.—Filed March 30th, 1910. 

This invention comprises the combination with a draw-bar and 

a coupler having locking means of a rocking shaft having an 

operating handle and an arm having a loose flexible connection to 

the locking means, and a bearing for one part of the rocking shaft. 

An elongated link extending lengthwise of the car constitutes a 


bearing for the"inner part of the rocking shaft.* There is also a 
spring device normally holding the rocking shaft securely in the 
rear part of the link. This spring device is adapted to permit 
the rocking shaft to pass to the front part of the link when the 
draw-bar moves beyond its normal limit of play. An attached 
Z-shaped bracket on the draw-bar has a guide roller for the 
flexible connection to ensure a substantially straight pull on the 
locking device. 


987,215. VALVE MECHANISM COMPRISING A Rotary VALVE, W, W. 
Clark, Lorain, Ohio.—Filed May 7th, 1910. 

There are three somewhat long claims to this patent ; the first, 
which sufficiently explains its scope, is as follows:—In valve 
mechanism, a valve casing which has two heads forming opposite 
ends respectively of the valve casing and is provided interiorly 
with a circular chamber which is arranged centrally between the 
said heads and contains two hollow blocks forming opposite end 
walls respectively of said chamber and bearing against opposite 
heads respectively, which valve casing has another chamber 
arranged externally of said circular chamber and formed partially 
within each of the aforesaid blocks and partially externally of the 





said blocks, said valve casing having an opening which continual} 

communicates with said circular chamber between said blocks a 
also being provided with another opening which continually com. 
municates with the second mentioned chamber between but 
externally of said blocks and externally of said circular chamber 
each block being ee with ports which connect with the 
aforesaid circular chamber and are continually in communication 
with the second mentioned chamber, and two suitably operated 
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rotary dise valves“contained within said circular chamber and 
arranged next to opposite blocks respectively and provided each 
with ports which are out of or in registry with the ports in the 
adjacent block according as the valves are in their closed or fully 
open position, the ports in the valves being adapted to establish 
communication between the aforesaid circular chamber and the 
ports in the blocks in the unclosed position of the valves, 
987,164. ALVE MECHANISM FOR INTERNAL COMBUSTION ENGiNys, 
A. E Osborn, New York, N.Y.—Filed July 3rd, 1909. 
The essential feature of this patent is a valve mechanism com. 
prising a casing having inlet and exhaust chambers and a distri. 


[987 164] 





buting passage, a valve placed at one end of the passage for 

controlling the same, and means arranged at the other end of the 

passage, and operated by the movement of the valve, for connect 

ing the passage with either the inlet or the exhaust chamber. 

987,264. Compounp Rotary Enetne, L. K. 
ton, N.D.—Filed November 25th, 1910. 

In this invention, as will be seen from the drawing, there isa 
hollow shaft with pistons fixed to and excentrically arranged 
upon it. The longer radii of the pistons extend in opposite 
directions at the opposite sides of the shaft, and the pistons have 


Sivertson, Carriny 


steam cavities in them. There is a casing receiving the pistons, 
and having abutments bearing against their peripheries, and also 
a valve in the shaft arranged to convey steam to one of the pistons 
and from the first piston to the second piston, and then convey the 
exhaust steam from the latter. 








Contracts.—The Ashton-under-Lyne, a and Dukin- 
field Joint Water Board has decided to install thirty-three 
mechanical filters for purifying its water supply, and the order 
has been placed with Mather and Platt, Limited, of Manchester. 
This is said to be the largest contract ever placed in this country 
for mechanical filters.—The British Humboldt Engineering Com- 
pany, Limited, has recently contracted with Messrs. Alexander 
Young (London), Limited, for the installation of another of its 
Wetherill magnetic separators. The plant will be erected in South 
Africa, and is to be furnished to Messrs, Sturrock and Co.—Ed. 
Bennis and Co., Limited, have recently received orders for ninety- 
six stokers, of various types, two-thirds of these being repeat 
orders.—The Underfeed Stoker Company, Limited, receive 
during the month of March orders forsixty-three stokers, of various 
types, among which were sixteen for the State Coal Company of 
Australia and eight for the Calcutta Electric Supply Company. 
The Worthington Pump Company has recently received a number 
of orders for pumping engines, condensing plants, air compressors, 
cooling towers, &c. Among the most interesting of the orders is 
one for five Worthington vertical centrifugal pumps, driven by 
gas engines, for a sewage works in India. This installation is said 
to be the first of its kind in India where the power is derived from 
suction gas, 
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| Institution of Civil Engineers on the design of rolling 
| stock for smooth railway working on heavy gradients. 
| Much experience was then published as to the working 


| taken up from Newnes to Deane to be united, and taken 


A STEEP-GRADE RAILWAY IN AUSTRALIA. | on to the junction by a single engine, thus providing 


for a minimum waste of power. 





Aprer the best test—that of ordinary working for | 


over two years—a very unusual example of a standard 
cauge railway with long grades of 1 in 22.5 and 5-chain 
curves operated by smooth rail engines, may be profit- 
ably described. This is the W olgan Valley line, in New 
Gouith Wales, 82 miles long, which is one of the few 
private railways in that State, having been constructed 
he Commonwealth Oil Corporation for the convey- 
ance of their products to the Government main western 
railway. It forms a junction with that line at 86 miles 
70 chains from Sydney. This point is one of the highest 


priv: 
by t 


on the main line, being 3,611ft. above mean sea-level, | 
while the Corporation’s buildings and the township of | 


Newnes created by them close by are about 1,760 feet 
above the same datum. Intermediately, however, a 
cummit level of 3,960ft. had to be crossed at seven 
miles from the junction, so that the heavier grading is 
unavoidably against the greater loading of the up-traffic. 

It was necessary, not only on account of the through 
working with the 4ft. 8}in. gauge Government railways, 
but also owing to the heavy traffic on heavy grades that 
was expected, to adopt that gauge with its greater power 
capacity rather than a narrower one, which would have 
better suited the sharp curvature. 


The original project was to construct the line from 


the junction northwards, which is its general direction, 
to the summit already referred to, which had in any 
case to be surmounted, and to continue at a high level 
to the extremity of a spur just over the objective point 
in the Wolgan Valley, where the sudden drop of about 
1.200ft. was to be worked by a rope incline. 

However, when Mr. H. Deane, formerly engineer-in- 
chief for the Government railways, was appointed 
engineer to the project, it was decided that the locomo- 
tive must be taken right down to the terminus. 

The character of the Blue Mountains, of which the 
district intersected forms a part, is that of a rough table 
land, at the edges of which virtually perpendicular cliffs 
drop suddenly down 300 to 500ft., and occasionally, as 
in the well-known tourist resort, ‘‘Govetts’ Leap,’’ over 
1,000ft. These sandstone walls are broken through by 
numerous precipitous ravines, and below the cliffs 
gentler slopes lead to the valleys below. A great deal 
of survey work was necessary to obtain the best line 
with practicable grades and curves, consistent with the 
moderate expense which the limitations of the expendi- 
ture demanded. 

As eventually decided upon, the line reached the sum- 
mit level at seven miles, where there is a crossing loop; 
and a new township, brought into existence by the con- 
struction of the railway and called Deane after its 
engineer, is reached at 19 miles. This first section is 
comparatively easy, and it has been possible to obtain 
ruling grades of 1 in 50 against the heavier up-loading, 
while the down-traffic being light, 1 in 30 grades were 


freely employed in the opposite direction, where 
economy of eonstruction was thereby gained. From 


Deane at 19 miles to 28 miles 40 chains the drop down 
through one of the gorges occurs, and 1 in 25 grades 
had to be freely used with 5-chain curves, which in- 
creased the grade resistance to that which would be 
developed on a 1 in 22.5 gradient on the straight, and 
which is therefore the actual ruling grade of this section. 
sesides the sinuosity required by the nature of the 
sround, more of it had to be employed to develop suffi- 
cient length so that on reaching the base of the cliffs 
the levels of the formation should not be much higher 
than this base. However, to gain this object a quarter- 
mile tunnel could not be avoided. A paper read before 
the Svdney University Engineering Society thus de- 
scribes the descent : 

The line begins to descend from the Ridge, and enters 
the rugged valley of Penrose Creek. Between 20 miles 70 
chains and 23 miles 10 chains the line takes the form of the 
letter S. On the uppet part of the double curve a tunnel of 
5; chains is situated, and shortly after, where the ljne 
approaches on another one on the top of a cliff and one 
below, there is a difference of level of 160ft. The line now 
follows the Creek crossing from one side to another as occa- 
sion requires, enters the second tunnel, which is 20 chains 
in length, and after traversing the lower end of Penrose 





Before adopting the above-mentioned grades and 
curves on a standard gauge railway, Mr. Deane had 
before him the experience derived from his trips, in 1894 
and 1904, to America and elsewhere, while Engineer-in- 
Chief to the Government. In the first journey he found 
numerous curves of 16 degrees, equal to 5} chains’ 
radius; one of 18 degrees, equal to 4.8 chains’ radius, 
and one of 22 degrees, equal to 4 chains’ radius, on the 
South Pacific Railway system, in the Western United 
States, and these were traversed by eight-wheeled 
coupled American locomotives of the Consolidation type. 
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THE WOLGAN VALLEY LINE 


This was rendered possible by providing two of the 
pairs of wheels with broad treads without flanges. 
These curves have been since cut out, but they were 
worked for many years. In 1904 he found one curve of 
34 chains’ radius, over which all the locomotives of the 
Canadian Pacific line passed, and on some of the mining 
branches of this line 5-chain curves with 1 in 22.5 
grades are worked by Shay locomotives. 
» On the Tamalpais Railway, a scenic line in California, 
there are curves of 70 and 80ft. radius, the traffic being 
hauled by locomotives of the Shay type. 

The gauge of these lines are all 4ft. 83in. 
Kandy Railway, in Ceylon, which is on the 5ft. 6in. 


On the 

































of different classes of engines on mountain service of 
somewhat similar character to that of the Wolgan Valley 
line, and it seems a pity that, as that railway had then 
been about two years in operation, nothing was brought 
forward about its very successful results. One thing, 
however, was anticipated in the Australian line, and 


| was confirmed at the Institution, namely, that grades 


of 1 in 25 are about the limit at which smooth-rail 


| locomotives can be advantageously worked. Even Mr. 


Abt allowed this, though as an outside limit. The 
Central Railway of Peru has no less than 90 miles of 
1 in 25 and 1 in 28.6 gradients practically continuous 
on 4ft. 84in. gauge, and a description and drawings of 
the locomotive in use was contained in the paper, which 
should be referred to by anyone who is interested in 
the subject of this article. In the Rhetian Alps Rail- 
way, the extension of which is now in hand, there is a 
long incline of 1 in 22.22 and 1 in 23.25, which was at 
first satisfactorily worked by ordinary  six-coupled 
engines, but owing to increase of traffic, the Mallet 
type was substituted, and more recently eight-coupled 
superheated steam locomotives on the Schmidt system 
have been in use, and are expected to be the permanent 
equipment. This, however, is a narrow-gauge railway, 
and another well-known instance is that of the Toco-. 
pilla Railway, with its long 1 in 25 grades on a narrow 
gauge (3ft. 6in.), being worked by Fairlie and Meyer 
type engines. 

The following are the particulars of engines which 
were under the consideration of the advisers of the 
| Commonwealth Oil Corporation for their Wolgan Rail- 
| way, and in the consideration of these the character of 
| the permanent-way adopted must be borne in mind. 
For this 75lb. second-hand double-headed steel rails in 
24 and 21ft. lengths were purchased from the State 
Government, and laid from the junction to the bottom 
| of the long gradient, these being laid on timber sleepers, 
| nine in number to the 24ft. length. On the remainder 
60ib. flat-bottom rails were used, with 11 sleepers to 
the same length of rail. 
| Though passengers are carried, this traffic is quite 
subordinate to that of the conveyance of the Corpora- 
tion’s products, shale, coke, and ultimately oil. 


Matiet Typr (Batpwtn Locomotive Co.). 


| Cylinders waz ‘ 23in. x 22in. 

Boiler pressure ao ... 200Ibs. 

Drivers a 40ir. diameter. 
| Boiler S4in. diameter. 
| Tube length _... ws ... 158. Gm. 

Total wheel-base without ten- 

der ar des wie -« ees 

Rigid wheel-base nae 7ft. 6in. 

Weight in working order 132.000 Ib. 

Weight of tender 70.000 Ib. 

Tank capacity 3.500 gallons. 

Tractive power 32,917 Ib. 


C wirn Tenper) 
Co., LrEps). 


Meyer Type (Crass 
(Kitson anp 


Four Cylinders 154in. x 23in. 
Boiler diameter 57in. 
Tube length 13ft. 4in 
Drivers 3ft. 63in. diameter in groups 
of six on two bogies. 
| Total wheel-base 33ft. Qin. 
| Rigid wheel-base 8ft. 6in. 
113 tons 5 ewt. 


Weight in steam 
| Tank capacity 3,250 gallons. 


Farris Type (Nort British Locomotive Co.). 


| 


Four cylinders ... 16in. x 22in. 
Drivers... nt 3ft. Yin. in diameter. 
Weight in steam 73 tons. 


2,000 gallons. 


Garratt Type (Beyer, Peacock anv Co.). 


Tank capacity ... 


Four cylinders ... 17in. x 22in. 
Wheels (six pairs) 3ft. Yin. diameter. 
Total wheel-base 42ft. 

Rigid wheel-base 9ft. Gin. 

Boiler : es 6ft. 3in. diameter. 
Tube length 6ft. 6in. 


160 Ib. per sq. in. 
Smoke-box end, 1 350 gallons. 
Fire-box end 650 is 


Boiler pressure... 
Tank capacity 
















gorge for about 13 chains, it reaches the open valley of the Mr. D . ff d : Si elatees? waite. aS 
Wolgan. Here it skirts for nearly half-a-mile the base of | Suge, “ir. Deane found curves Of 9 chains radius, Total 2,000 2 
some high cliffs, and then continues down the slopes lying worked by locomotives built by Kitson and Co., of | Tractive power ... 38,400 Ib. 
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PROFILE OF THE WOLGAN VALLEY LINE 
at the base of the extension of these cliffs, always on a grade | Leeds. These are six-wheeled coupled engines. with = 
of 1 in 25, till the bottom station is reached at 28 miles 40 | bogie in front. TI iddle wheels - 7 . : 2 ee 
“hai t »ogie in front. ne middle wheels have thin flanges, . . : 
chains. ‘Tt is scarcely necessary to state that on parts of siderable: pl in th tle- boxes: 3 lowed aa Three cylinders 12in. x15in. , 
this section the earthworks are very heavy, and the construc- | COMS!@erable play in the axle-boxes 18 allowed, an the | Boiler pressure... oe 200 Ib. per sq. in. 
tion was extremely troublesome, especially where the railway | Connecting-rod and side-rod pins are barrel-shaped, so as Weight empty... ... 111,000 Ib. 
traverses the base of the cliffs, and where men had to be | to permit of their working out of the straight line. Weight in working order 141,000 Ib. — 
mm Coma from waged by ropes in =— that the necessary The construction of the line, a plan and grade section a capacity... ... je — gallons. 
action of jumping holes and using bars to lever out loose ass : 7 <aenie z . year . coe 0 40. 
rocks might be effected, of which is appended, was carried out under the imme- Driving wheels ... pT theese 
ia diate superintendence of Mr. J. D. Simpson, by day | Total wheel-base 40ft. 3in. 
lhe paper further mentions embankments, in which | labour at a low cost, comparable with the Government Rigid wheel-base 4ft. 4in. 
the formation is from 100 to 150ft. above the lower toe day work of the same character in recent years. Tube length 11ft. 
of the slopes. Below the incline to the end the con- Interesting as this line is from the point of view of i agra =. on 
struction was of an ordinary character. location and construction, the question of providing | “"**© °° pages 
rhe division of the line as regards ruling grades | sufficient and suitable locomotive power for working it is 90 Ton Suay Type. 
against the load into two sections, one being about | still more so. It will be remembered that in January | Three cylinders 144x15in. 
double the severity of the other, enables two train-loads | last a valuable paper was read and discussed at the | Boiler pressure 208 Ib. per sq. in. 
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90 Ton SHay TyPE. 


Weight empty ... = ..» 152,000 Ib. 

Weight in working order ... 185,600 Ib. 

Loading ... ap bp .. Front truck, 70,000 Ib.; 
middle truck, 67,000 Ib.; 
rear truck, 56,000 lb. 

2,916 Imperial gallons. 


Tank capacity ... 
41 


eer... “ve = . 20 to 


Driving wheels ... 36in. diameter. 
Total wheel-base 44ft. lin. 
Rigid wheel-base .. 4ft. 10im. 
Tube length .... oe | | 

Tractive power ... - ..- 40,400. Ib 
Grate area 23 sq. ft 


The Mallet type, with all its admitted advantages 
and reputation, seems to have failed to find favour on 
account of the length of the boiler and the heavy 
stresses laid on the outside rail on the very severe 
curves adopted. The loss of steam through the flexible 
connections was also objected to, this also applying to 
the Meyer and Fairlie types, which latter has also the 
disadvantage of the double firing to be attended to. 

The Garratt type would, no doubt, have been selected 
if its cost had been less. This engine, as is generally 
known, differs from the Meyer and the Mallet, inasmuch 
as the centres of the two bogies are situated beyond the 
ends of the frame. The pivots on the end of the frame 
rest on the bogies between the near and middle pairs 
of wheels, that is in the case of the six-wheel bogie. 
A tender is dispensed with, and the water is carried in 
two tanks. The loading of the axles is remarkably 
uniform. The boiler is of large diameter and remark- 
ably short, a feature which is claimed by the manu- 
facturers to produce the best results. The advantages 
are great. The engine is very flexible; all the wheels 
are drivers, and although it cannot compare with a 
geared locomotive, such as the Shay, for stopping and 
starting on heavy grades, it has the advantage on easier 
grades and on the level, of being able to be run at high 
speed. 

Ultimately, three 70-ton Shay engines were selected, 
and, bearing in mind their low cost (£2,300 each de- 
livered), their success has been established by the fact 
of a 90-ton engine being subsequently ordered and now 
about to be put into service. 

In these engines the cylinders are._placed vertically on 
the right-hand side, and the driving power, instead of 
being applied direct to the driving wheels, is conveyed 
through a horizontal erank-shaft running from end to 
end of the engine and tender. The cranks are placed 
at equal angles round: the crank-shaft. In order to 
allow of flexibility, there are universal joints, and as in 
traversing curves the length of the shaft requires to be 
shortened and extended according to the direction of 
the curve, there are sleeves which permit this to be 
done. On the horizontal shaft are placed cone pinions. 
which at each wheel, on that side of the engine and 
tender, engage the teeth of a bevel spur casting bolted 
on to the outside of the wheel. The front part of the 
engine, as well as the fire-box, is supported on four- 
wheel bogies. The tender in the smaller locomotives is 
carried on one bogie, and in the larger engines on two. 
All of the wheels, both of engine and tender, are 
drivers. In order that the loading may be equally dis- 
tributed on both sides, the boiler is fixed slightly to the 
left of the axis of the frame, so as to balance the 
cylinders, shaft, and gearing on the right side. This 
necessary arrangement gives a lop-sided appearance to 
the engine when seen from the front. 

The advantage which seems to have decided the 
choice of this type of engine was its great hauling 
power, the tender wheels as well as those of the engine 
being utilised for adhesion. In the ordinary two- 
cylinder locomotive the number of impulses for one 
revolution of. the driving wheels is four. In the Shay 
engine there are six impulses to each revolution of the 
horizontal or driving shaft, and the gearing being as 
9 to 4, the number of impulses per revolution of the 
wheels is 6X9+4, equal to 134, by which means a 
very even turning force is applied, and the effect is that 
an engine coming to a stand on a steep grade can start 
again without difficulty. 

It is on record (Institution of Civil Engineers, Paper 
on Mountain Railways Proceedings, Vol. CXX.) that 
one of these engines could haul double its own weight 
up a grade of 1 in 9}. 

The design of the Shay engines, delivering the power 
at one side only, necessarily involves unusual stresses 
on some parts, which must affect the cost of upkeep. 
They are also only fit for very slow traffic, 12 miles per 
hour being the ordinary speed, but the fact already re- 
ferred to of a repeat order shows that in this instance 
there are compensating advantages. It seems probable, 
however, that when the traffic warrants it, and the 
Corporation expect it in time to amount to nearly 1,000 
tons daily, the cost of providing engines of the Garratt 
type may be found justifiable. 

The information concerning the Wolgan line contained 
in this article is supplied by Mr. H. Deane and by 
Mr. D. A. Sutherland, general manager and consulting 
engineer to the Commonwealth Oil Corporation, to 
whom we are indebted also for the map and section 
here reproduced. 








AUSTRALIAN TORPEDO-BOAT DESTROYERS.—A Reuter’s message 
from Sydney announces the launch there on 5th inst. of the 
Commonwealth torpedo-boat destroyer Warrego, which was taken 
out in sections from the Clyde and put together there. This 
vessel is one of the three destroyers—Parramatta, Warrego, and 
Yarra—which were built on the Clyde last year. The first two 
were constructed by the Fairfield Shipbuilding and Engineering 
Company, Govan, and the Yarra by William Denny and Brothers 
Dumbarton. The Parramatta and the Yarra sailed out under 
their own steam ; but the Warrego was put together at Fairfield, 
taken to pieces, and shipped to Sydney, and there rebuilt and 
finally riveted up. The object of this was to provide an oppor- 
tunity for Australian workmen observing how such a vessel is built, 
a number of the workmen, in fact, having been engaged at Fair- 
field on the building of the Warrego from the commencement. 





TRACTION AND PLOUGHING ENGINES mn! 
THE UNITED STATES. ' 
No. II.* 

THE steam traction engine has long been an estab- 
lished and extensively used machine, but within recent 
years there has developed a successful and promising 
rival in the so-called ‘‘tractors’’ operated by internal 
combustion engines working on petrol or paraffin oil. 
This type of machine is still rather in the development 
stage, and while it is already on a practical and com- 
mercial basis there is no doubt that it will be improved 
upon very considerably in the light of experience. In 
appearance, most of these tractors are clumsy and un- 
pleasing, but this, of course, is a relatively unimportant 
matter. Some builders of steam traction engines have 
already taken up the manufacture of tractors as a 
speciality. 

The tractor built by the M. Rumely Company, of La 
Porte—the steam traction engines of which were 
described in the previous article—is notable in that it 
employs paraffin oil, instead of the more usual petrol, 
for its engine. The advantages claimed are in safety 
and economy. Paraffin does not evaporate so readily 
as does petrol, and its use does not involve the same 
risk of explosion, while it has a higher heat value. In 
the city where this machine is built the cost of paraffin 
is about 24d. to 4d. per gallon, at wholesale, as com- 
pared with 6d. to 64d. per gallon for petrol, while the 
tendency of the latter is towards an increase in price. 
The engine can work also on cheap fuel oils, costing 
about 1d. to 13d. per gallon. The Secor system of 
paraffin engine and carburettor are used, with the admis- 
sion of a small amount of water at the same time as 
the charge of air and oil. At the explosion, the water 
is evaporated and is decomposed into oxygen and hydro- 
gen, the oxygen then consuming any free carbon, and | 
serving to scour the cylinder. As the piston advances. | 
the temperature drops, and water is again formed. | 
Under this system there is a high mean effective pres- | 
sure with small initial pressure. 
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oil-cooling system. For the 80 horse-power machi 
four-cylinder engine is used. The radiator is cla : 
the front end of the machine, and the oil is cireul wd 
by a centrifugal pump belted to a pulley on the ae 
shaft. The radiator is constructed of numerous on 
vertical corrugated sections, with a conical hood d 
short funnel on the top. The exhaust is discharged 
through a number of nozzles in the hood, which ome 
powerful draught through the cooler or radiator ar 
also muffle the noise of the exhaust. The cooling jane 
encloses the cylinder heads and the valve chests. The 
jump-spark method of ignition is used, with dry het. 
teries and a single-spark coil. The engine is of the hit. 
and-miss type, taking a full charge or none at all ana 
taking as many charges as the load makes necessary 
The governor is of the centrifugal type. When the 
piston is at the end of its outward stroke it uncovers a 
small port opening into a pipe discharging in the open 
air. This relief exhaust allows the pressure in the 
cylinder to fall to atmospheric pressure by the time the 
piston begins its backward travel, so that the valves do 
not open against pressure. As the hottest gases escape 
in this way, there is no burning or pitting of the ex. 
haust valve, which would result in leakage. A float. 
feed system is used in preference to a pump for supply. 
ing petrol to the cylinders. Splash lubrication js pro- 
vided in the crank case, but there are also forced-feed 
lubricators operated by plunger pumps. The valves are 
operated by cams on a lay shaft driven from the crank. 
shaft by bevel gears. 

In view of the increasing price and decreasing quality 
of petrol during the past few years, a special feeder 
has been devised to permit the use of a cheap grade of 
paraffin. The engines develop the same power with the 
same consumption of fuel, and they do not become dirty 
any more than with petrol, while the fuel bill js 
reduced by 25 to 50 per cent. When the engine is 
cold it must be started with petrol, which is effected 
quickly and simply; when it has warmed up, the closing 
and opening of two valves changes the fuel supply to 
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Fig. 7—MACHINERY OF THE HART-PARR COMPANY’S TRACTOR 


A view of the Rumely oil tractor at work with gang 
ploughs is given on page 384. The ordinary arrangement 
of wheels and gears is used, as in the Rumely steam 
traction engine, but the machinery is mounted on an 
under-frame built up of 12in. steel joists. The two- 
cylinder engine is horizontal and entirely enclosed ; the 
crank case contains about 10 gallons of lubricating oil, 
which is distributed by a pump and by splash lubrica- 
tion. This oil is kept in circulation, and passes through | 
a filter before being returned to the crank case. The | 
governor is of the throttling system, instead of the hit- 
and-miss type; it is actuated by gearing, and is enclosed 
in a dust-proof and water-proof case. The governor can 
be adjusted to speeds of from 250 to 450 revolutions per 
minute. The tanks carry sufficient oil for ten hours’ 
work. Either water or oil can be used in the cylinder 
jackets. 

The average cost of working is given by the makers as 
follows. The figures are based upon a ten-hour day 
and 20 acres of land ploughed in the day. In tough, 
heavy soil the consumption of oil would be greater, 
while in light, loamy soil it would be less :—Engine, | 
cost £560, for 1,000 working days, 11s. 4d.; freight and 
incidentals, 2s.; interest, 1s. 8d.; 60 gallons paraffin at 
31d., 16s. 3d.; lubrication, 1s. 3d.; engineman, 14s.; 
helper, 6s.; repairs and replacements, 10d.; total per | 
day (ploughing 20 acres), £2 13s. 4d.; total per acre, | 
2s. 8d. 


The tractors built by the Hart-Parr Company, of | 
Charles City, Iowa, are designed to work on petrol, 
paraffin, or alcohol. Over 1,500 of these machines are 
in use, mainly in the United States and Canada, but 
also in the Argentine Republic, the Hawaiian Islands, | 
and the Philippine Islands. While employed principally | 
for ploughing and other agricultural work, they are used | 
also for hauling excavating machines and road grading | 
machines, for hauling waggon-loads of wheat and sugar | 
beets—and wool in Argentina—and for general haulage | 
work. A view of the machine is given on page 384, and | 
Fig. 7 shows the arrangement of the machinery. 

Upon a steel under-frame is mounted a two-cylinder 
horizontal engine, with ari enclosed crank case, and an 
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paraffin. With the latter, a small amount of water is 
introduced with the charge, to prevent free-ignition. 
The amount varies according to the load. The engines 
can work on petrol, paraffin, or distillate without 
change, and slight modification enables them to work 
on aleohol. The consumption of petrol or paraffin per 
day of ten hours averages 25 to 35 gallons for the 30 
horse-power engines, 40 to 60 gallons for the 45 horse- 
power engines, and 75 to 100 gallons for the 80 horse- 
power engines. This is equivalent to about 1} to 2 
gallons per acre of stubble ploughing, and 14 to 3 
gallons per acre for breaking new ground. 

These tractors are built in three sizes. For districts 
where farms are of medium size, fields fenced—requir- 
ing short turns—and highway bridges none too strong, & 
30 horse-power machine is used. This has a_ two- 
cylinder, four-cycle, throttle-governing engine, with 
radiator at the rear of the frame and a single steering 
wheel in front. This will haul from four to six ploughs. 
haul the same number of waggons, and operate all kinds 
of farm machinery. It has two rates of speed. For 
heavier work there is a 45 horse-power machine, which 
is the one most generally used. This has a two- 
eylinder, four-cycle, hit-and-miss governing engine, with 
radiator mounted in front, over the steering axle. For 
ploughing and operating large threshing machines in the 


great wheat-growing districts of the north-west and 
| Canada, a machine of 80 horse-power is built. This 


has a four-cylinder, four-cycle throttle-governing engine. 
with the radiators at the rear end of the frame, and 
two leading wheels mounted close together on a short 
axle under the front end of the frame. In this engine 
the pinions of the differential shaft are forward of the 
axle, and mesh with a driving gear bolted to the inside 
of the driving-wheel tyre. In the other engines the 
pinions are diagonally above and in front of the axle, 
and mesh with master gears on the wheel hubs. The 
differential gear has spur gears, and is keyed upon the 
live driving axle. Instead of the ordinary cleats on the 
driving wheels, the wheels have riveted upon them 
corrugated sheets the full width of the tyre and diagonal 
to its face, forming a continuous wavy surface. The 


|engines have two ratings, the brake horse-power de- 
| veloped on the belt flywheel, and the tractive horse- 
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hat can be exerted continuously at the drawbar. 


ver t ; 

pone leading dimensions are as follows : 

vi Hart-Parr Perrot Tractors, U.S.A. 

a 30 H.P. 45 H.P. 80 H.P. 

Brake Oa. ... 15 H.P. 22H.P. 40H.P. 
ees a: (2) 8x12in. (2) 10x15in. (4) 9x13in. 
Cyl batt, diam. 3zin. 44in. 6in. 
- pulley, diam... 30in. 40in. 40in. 
Revolutions per min. 400 300 400 

iving axle, diam. ... .. 5in. : 53in. : 
Driving Wrecks, diam. 6ft. lin. —_—_5ft. 6in. Sit. Zin. 
sched wheels, face lft. Bin. 2ft. Oin. 2ft. 4in. 
Revs. of crank to 1 

rev. of wheels, high 

Se ssn Oe 25 33.8 
or. of crank to 1 

rev. of wheels, low 

‘elie am 25 48.2 
ee wheels, diam. ... 4ft. 4in. 3ft. 8in. 4ft. 3in. 
Fro t wheels, face 1ft. Oin. 1ft. Oin. 1ft. 2in. 
Srecelbane a .. 10ft.1llin.  10ft. lin. 13ft. 4in. 
Width over driving ee ‘ . 5 
heels can, Tobe MAE 8ft. 10in. 9ft. 2in. 
Weight oe 6 tons. 9 tons. 18 tons. 


The comparative cost of daily working for a 22 horse- 
power steain traction engine and 22 horse-power petrol 
tractor under the same conditions is given as follows : 

92 Horse-power (45 brake horse- power) Petrol or 
Paraffin Tractor.—50 gallons paraffin at 6d., £1 5s.; 
engineman, 16s. 6d. 3 ploughman, 8s. 4d.; board for two 
men at 2s., 4s. ; lubricating oil, 4s.; total daily working 
expenses, £2 17s. 10d. 


92 Horse-power Steam Traction Engine.—1 ton coal, 
2 


1 10s.; licensed engineman, £1; fireman, who also | 


carburettor is fed by gravity from a small tank, which 
is kept full to the overflow by a plunger pump. The 
speed of the engine is controlled automatically by a 
throttling governor. 

The end of the crank-shaft is fitted with a 34in. fly- 
wheel, and transmits power to an extension shaft by a 
multiple-disk friction clutch and mill coupling, Fig. 8. 
The rear end of this shaft carries a double bevel pinion 
A, lying between two bevel gears B and C, riding upon 
a cross shaft D, which may be shifted endways to bring 
one or other of the gears in mesh with the pinion, for 
either forward or backward movement. The longitudi- 
nal shaft E may be moved endways to bring the forward 
end of the pinion in mesh with a smaller bevel gear 
F’, on the go-ahead side, thus giving a higher rate of 
speed. Sprocket chains G from the cross shaft, drive a 
shaft carrying the sprocket wheels H for the driving 
chains or belts I, which also pass over idler wheels J 
on a parallel shaft. Heavy rods K on the ends of the 
shafts maintain these wheels in proper distance. Be- 
tween these shafts is a truck or frame L, carrying four 
small wheels or rollers M, and this frame is held down 
upon the driving chain I by the springs N, so as to keep 
this in contact with the road or ground surface, and 
give a long surface for adhesion. The springs N allow 
the chain to give in riding over obstructions or rough 
spots. The track chain or driving chain is composed 
of wide steel links connected by pins; the outer face 
of each link has a hood plate, shod with a corrugated 





steel shoe. Under the front end of the frame is a single 
steering wheel. 
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Fig. 8—DRIVING MECHANISM 


handles ploughs, 8s. 4d.; hauling water and coal, 2 men, 
2 teams, £1 12s. 6d.; board of four men at 2s., 8s.; 


board of four horses at 1s., 4s.; lubricating oil, 4s. 2d.; | working order. 


total daily working expenses, £5 7s. 


OF HOLT PETROL TRACTOR 


The over-all dimensions are 18}ft. in length, 7ft. in 
width, and 11ft. in height. The weight is 8 tons in 
The length of tread is 7ft. The tanks 
carry 70 gallons of fuel and 56 gallons of water, and the 


The petrol tractors built by the Holt Manufacturing | fuel consumption is from 1} to 34 gallons per hour. 


Company, at Stockton, California, are notable as being 
of the ‘‘caterpillar’’ type, using driving belts instead of 
driving wheels for adhesion. Besides being used to haul 
gang ploughs, harvesters, ete., in agricultural work, 
they have been used for general haulage. The engineer- 
ing department of the city of Los Angeles has 25 in 
service for distributing material and supplies along the 
construction of its new aqueduct, which traverses a 
sandy desert in reaching the mountains where the new 
water supply will be obtained. The machines work on 
the desert and on the rough mountain roads. About 100 
of these tractors are now in use. One of them is shown 
on page 384, while details of the driving gear and the 
“eaterpillar’’ chain drive are given in Fig. 8. 

Upon a steel under-frame is mounted a four-cylinder, 
four-cycle, petrol engine, working on petrol or a cheap 
distillate. It has vertical cylinders 64X8in., and de- 
velops 45 horse-power on the brake at 550 revolutions. 
The crank-shaft is in the longitudinal axis of the 
machine, and has five lined bearings 2$x3}in. The 
Jump-spark system of ignition is used, each engine hav- 
Ing both magneto and dry-cell batteries. The circula- 
tion of cooling water is effected by a centrifugal pump. 
The hot water coming from the jackets is forced through 
4 radiator composed of brass tubes with spiral fins, and 
fan throws a current of air around these tubes. The 


| The ‘‘caterpillar’’ or adhesion chain arrangement gives 
| a high tractive surface in proportion to its weight, and 
/a low weight in proportion to its power. It does not 
| pack the ground—owing to the distribution of weight, 
| and it can be used on soft or wet ground, while it does 
not cut or damage a road surface. 

In ploughing, it will haul ploughs covering a strip of 
|land 5ft. wide in heavy ground, or as wide as 13ft. in 
/sandy ground—the ploughs running 12in. deep in the 
first case and 6in. deep in the second case. One engine 
has pulled harrows covering a width of 36ft. on the 
high-speed gear—five miles an hour, which is equivalent 
to 22 acres per hour. The cost for ploughing is about 
1s. 3d: to 2s. per acre, and the machine will plough 
from 15 to 40 acres daily. In hauling supplies on the 
Los Angeles aqueduct work, with waggon-loads of from 
five to twenty tons—according to the gradients—the 
average cost was ls. per ton per mile. The lowest 
tender for hauling by contract was 3s. 4d. per ton-mile, 
while waggon haulage with teams by the city’s forces on 
the same work averages 2s. per ton-mile. These are 
annual averages, but monthly averages of the ‘‘cater- 
pillar’’ engines range as low as 5d. and 7d. per ton-mile. 
The machine can ascend gradients of 1 in 14 light, and 
has hauled loads up gradients of 1 in3. Trips aggregat- 
ing 113 miles on the Mojave desert were made wivh a 








consumption of 225 gallons of distillate, or about two 
gallons per mile. This distillate costs 44d. per gallon. 
These machines are rated at 30 horse-power for hauling. 

In a recent number of the American Engineering 
News, Mr. T. H. Robinson, Engineer for the Mojave 
Division of the Aqueduct, described the hauling of a 
30-ton steam excavator across the desert by three of 
the ‘‘caterpillar’’ engines, coupled tandem. The dis- 
tance was 31 miles; the road was fairly good for 20 
miles, and was mainly level, but with an ascending 
gradient of 1 in 12} for half-a-mile. The total load— 
including temporary trucks under the excavator—was 40 
tons, making a total haul of 1,240 ton-miles, at a cost 
of £35, or less than 7d. per ton-mile. The actual run- 
ning time was 21 hours. In rolling country one engine 
was coupled behind to hold back the load. 

This company builds also a steam traction engine of 
unusual design, which is shown on page 384. A boiler 
of the furnace-flue return-tube type is used, with engine 
mounted upon it in the usual way. But instead of 
gearing there are two pairs of sprocket chains, one on 
each side. One chain of each pair runs from a sprocket 
pinion on the engine-shaft to a spur sprocket-wheel on 
the counter-shaft. The second chain runs from a 
sprocket pinion on this shaft to a sprocket wheel of 
large diameter, which is bolted to the spokes and braced 
to the tyre of the driving wheel. A single steering 
wheel is placed under the front end of the frame. 

One of the newest types of petrol tractors is that 
built by the Ohio Tractor Manufacturing Company, of 
Marion, U.S.A. It is of the four-wheeled type, with a 
two-cylinder horizontal engine, which can work on 
petrol, paraffin oil, or distillate. A distinguishing and 
special feature of this machine is the use of friction 
gearing to transmit the power from the crank-shaft. 
This shaft carries two flywheels, which engage with fric- 
tion wheels on a cross shaft, which can be moved to 
bring the wheels in or out of engagement. While fric- 
tion driving gear has been unsatisfactory in some cases, 
it is claimed to have proved quite satisfactory in these 
machines, several of which are in service. Smaller 
friction wheels operate two short shafts, on the end of 
each of which is a bevel pinion. The pinions gear with 
a bevel spur wheel on a vertical shaft, from which the 
steering chains are operated. Pinions on the main fric- 
tion driving shaft spur wheels on a counter-shaft, which 
also has a pinion gearing in turn with the spur wheel of 
the compensating gear. 








BOOSTERS. 
No. V.* 

Tue Pirani reversible booster, which is built by Siemens- 
Schuckert, of Berlin, is provided with a compound-wound 
exciter, and the shunt winding of this,as can be seen from 
the diagram, Fig. 31, is connected across the battery. 
Thus the current through this winding varies within cer- 
tain limits as the load on the battery varies. The series 
winding of the exciter carries the total line current, or a 
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Fig. 31I-CONNECTION FOR PIRANI BOOSTER 


portion of it, depending upon circumstances, the series 
winding serving as a diverter to a shunt in those 
instances where the load is heavy. In the case of 
railway plants, for example, the series winding is 
usually joined across a resistance connected in the 
return feeder. The series winding is opposed to 
the shunt, so that the magnetising effect of one or the 
other predominates, according to the load, causing the 
booster to charge or discharge the battery. When the 
line current is nil the exciter runs as an ordinary shunt 
machine, and the battery is charged according to its con- 
dition. Precisely what happens with a change of load 
can be followed from the characteristic curve—Fig. 32. 
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Fig. 32- CHARACTERISTIC CURVE 


When a small load below the average comes on, the total 
current, or part of it, flows through the series winding of 
the exciter, and weakens its field. Hence the voltage of 
the exciter, and therefore also that of the Pirani booster 
falls, and consequently the battery, receives a part of 
the current generated by the main dynamos, the remain- 
der passing into the line. When the line'current approxi- 
mates the average current that the generators are intended 
to deal with, the series and shunt windings just neutralise 
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one another, and the battery neither charges nor discharges. | 
If the load on the station increases still further, the 
series winding overcomes the shunt-winding and the 
booster causes the battery to discharge. The booster’s | 
voltage increases in proportion with the line current up to | 
a certain point, so that the current taken from the battery | 
increases with the load on the station. If the line current 
reverses its direction, which sometimes occurs on railways 
with regenerative control, the current in the series winding 
of the exciter also changes its direction and assists the 
shunt-winding, so that the battery is heavily charged. 
The changes in the exciter voltage are naturally slightly 
accentuated by the fact that the voltage across the shunt 
winding of the exciter falls when the battery is discharged. 
The automatic regulating effect of the booster is thereby 
increased. 

It is to be noted that boosters are of special advantage 
where shunt-wound generators having a small voltage 
drop from no load to full load are employed, because in 
such a case the battery alone would be of little if any 
assistance during peak loads, on account of its drop in 
voltage being more or less the same as, or even greater, 
than the voltage drop of the generators. If, on the other 
hand, the generator voltage changes considerably with the 
load, the action of the battery in equalising the load will 
certainly be more energetic, though possibly erratic, so 
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Fig. 33—CONNECTIONS FOR REGULATING DEVICE 


that here again a booster is indispensable to obtain an 
approximately uniform load on the generators, and a 
steady bus-bar voltage. 

Compound and over compounded generators naturally 
rather impede than assist equalisation of the load. It is 
well known that they cannot be worked in parallel with a 
battery, and even if the latter be worked in conjunction 
with a booster, the results are not, as a rule, so satisfac- 
tory as when shunt-wound generators are employed. If 
good results are to be obtained with a battery and booster 
it is advisable to convert the compound wound generators 
into shunt machines, or at least to reduce the compounding 
effect to a low value by shortening the series windings 
with a resistance. In the arrangement of the Pirani booster, 
just described, the booster, whether causing the battery 
to charge or discharge, generates a positive or negative 
voltage corresponding to the voltage of the exciter, but in 
order that the charge and discharge voltages of the booster 
may be different to meet the conditions of the battery the 
firm of Siemens-Schuckert provides an aluminium iron 
cell in parallel with a regulating resistance, as shown in 
Fig. 33. As is well understood, a current can flow 
through an aluminium iron cell in one direction only, 
for instance from A to B. Therefore a current flowing in 


reduce the charging or discharging current according to 
requirements. The throttling of the exciting current has 
the effect of flattening the charge and discharge 
characteristic curves, as shown in Figs. 34 and 35. When 
the battery is run down, for example, it is possible to 
adjust the booster to give the requisite low boostin; 
voltage for charging, leaving the boosting voltage for dis 
charging as before. The battery is then protected from 
an excessive charging current and will readily give a dis 
charge current up to the maximum permissible. 1, 
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Fig 34—-REDUCED VOLTS ON CHARGE 


throwing over the change over switch a lower discharge 
voltage is obtained, which may be desirable if the battery 
is fully charged. By means of two other regulating 
resistances, one in the field circuit of the booster and the 
other in the shunt winding of the exciter, it is always 
possible to adjust the machine to give the best results 
under all conditions, It is possible so to adjust the 
boosting set that an overload can be distributed at will 
between the battery and the generators without adversely 
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Fig. 35-REDUCED VOLTS ON DISCHARGE 


affecting the bus-bar voltage. The shunt regulator of the 
exciter is adjustable within wide limits, so that no matte: 
how many generators are switched on or off, the Pirani 
set can always be regulated to meet the new conditions, 
and full use can be made of the battery within the limits 
for which it has been designed. 

It is clear that the exciter should always be so adjusted 
that at the instant when the line current is equal to the 
sum of the average currents of the generators, the serie» 


| ance in the negative bus-bar across which the xs 
| ing is connected. As will be gathered from ¢ 
| tion— Fig. 36—which shows a Pirani set, the b 
a rule, provided with two armature windings. Theg 
connected in parallel for ordinary working, but are ha 
series when the battery is to be fully charged P The 
booster and its exciter are usually coupled together . 
means of a leather coupling. To insure sparklesg co y 
mutation under all conditions of load, the motor, besa 
and exciter are fitted with commutating poles, It n 
obvious that, if desired, the booster and exciter ma be 
driven by separate motors. vec 
The Pirani set, illustrated in Fig. 36, consis 
180 horse-power motor working at 500-550 volts, and ry 
at a speed of 750 revolutions per minute. The motor is 
coupled to a booster capable of giving 1850 ampéreg me 
65 volts when the commutators are in parallel, and 450 
ampéres at 200 volts when in series. The exciter jg wound 
as shown in the diagram, Fig. 31. All three machines ay 
provided with commutating poles. ? 
The characteristic curves, shown in Fig. 37, relate to a 
| booster designed for a 600-volt railway plant, consisting of 
two 90 kilowatt continuous current generators, one jg) 
kilowatt set. and a buffer battery with a capacity of 520 
ampéres at the one hour rate. The booster is rated to 
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Fig. 37—CURVES SHOWING REGULATING PROPERTIES 


characteristic curves it will be gathered that by suit- 
ably adjusting the resistance in the exciter field cireuit, 
the booster can be made to run idly, producing no 
voltage and carrying no current for all average loads 
between 150 ampéres when one generator is working, and 
600 ampéres when all three machines are in use, and the 
boosting pressure will automatically increase to 70 volts 
when the current is 520 ampéres above the average, ive, 
670 and 1120 ampéres respectively. At this pressure the 
booster takes 520 ampéres from the battery and supplies 
it to the line in addition to the 150 or 600 ampéres 
generated by the main machines. When the load falls to 
about 150 ampéres below the average, then the booster 
voltage would amount to about 20, and a charging current 
of 150 ampéres would be sent through the battery. 

It is also possible when working on extra light loads to 
adjust matters so as to obtain a condition of balance at 
three-quarter load, 7.¢., at an average line current of 100 
ampéres. At the Trebbinerstrasse power station of the 
Berlin Elevated and Underground Railway, the 750-volt 
continuous current generators are connected in parallel 
with a buffer battery which consists of 364 cells and has 
a capacity of 1000 ampére hours at the one hour rate. A 
Pirani booster capable of dealing with 1000 amperes at + 
90 volts is connected in the battery circuit. On May 27th, 
1907, six tests each of thirty minutes’ duration were 

















this direction would pass to a large extent through the 
cell, whilst a current in the reverse direction, 7.e., from B 
to A, would be forced to flow entirely through the resist- 
ance. If then this cell and regulating resistance is in- 
serted in the exciting circuit of the booster—in which the 
current changes its direction according to the conditions 
of load—the current in one direction will not be in any 
way affected, whilst that flowing in the other direction 
can be reduced in value to any desired extent. 

By interchanging terminals A and B by means of a 
change over switch, it is therefore possible either to 


Fig. 36—PIRANI REVERSIBLE BOOSTER 


field of the exciter, which varies proportionately with it, is 
just neutralised by the shunt field. It is equally evident 
that the size of the booster does not depend on the output 
of the station, but only on the number and capacity of the 
battery cells. On the other hand, the exciter is dependent 
on the station output, and must be so designed that its 


| field windings will safely carry the heaviest loads that are 


likely to occur. Thus a booster of this kind can be used 


| on any increased load, provided, of course, that the capa. | 


city of the battery remains the same, either by replacing 
the exciter by a larger one, or by changing the resist- 


made, three with the Pirani set and three without it. 
Two tests, one with and the other without the booster, 
were made early in the morning, near mid-day and late 
in the afternoon respectively. Recording instruments 
were used to record the total line current—the current 
supplied by the generators, the battery current, and the 
bus bar voltage due to the Pirani set. At the beginning 
and at, the end of each test, readings of the meters for 
recording the battery charge and discharge were taken, 
and the results are given in the columns 18 and 20 in the 
table below. 
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snsity of the acid was also noted and the results 
_ ag y inmns 21 and 22. The figures in columns 
pt 9 represent the ratios of the highest and lowest 
jues of the line and generator currents respectively. 
The ratios of the figures in column 4 to those in column 9 
are given in column 11, and these ratios indicate roughly 
the valu 
constant. 


eof the Pirani set in keeping the generator load 
It will be observed that the ratio was 1.93 
when the Pirani set was not working, and increased to 
3.64 when the booster was at work. The advantage of 
using the booster as regards constancy of bus-bar voltage 
js shown by the figures in column 16. The greatest 
fluctuation from the normal pressure of 750 volts was 
3.8 per cent., with the booster running as against more 
than 10 per cent. without it. The 10 per cent. variation 
is the average of two tests. ; : 

The engineers who conducted the experiments point out 
that probably the tests would have shown even more 
favourable results if the battery had been larger and more 
suitable for the working conditions. In this case, as is 
shown by the table, one generator less might have been 
employed whilst the booster was in circuit. Moreover, 
the tests were made with the battery too fully charged, 
and in consequence it discharged more current during the 
test than it received in the same time. 














Test. Line current. 
| _ | aver-|_. ' 
MAX. | ‘age, | min. Un 
With or | | iaialiniaias 
Duration of | without | “n vn eee 
No, test. Pirani hae amps. amps. "' ™ 
booster. | acm 
| 1 2 3 4 
lL From 6.35 to With 4500 | 2875 1110 4-05 
7.05 forenoon 
Il. From 7.30 to, Without | 4400 | 2725 1275) 35-45 
8.00 forenoon 
Ill. From 10.35 to With 3210 | 1650 | 475 6-76 
11.05 forenoon | 
1V. From 11.15 te 1625 500 5-40 


Without | 2700 | 
11.45 forenoon | 


V. From 6.20 to} With | 3600 | 2150 700} 5-15 
6.50 afternoon) | 
From 6.55 to) Without | 3700 | 2175 |) 400, 9-25 


Vi. 7.25 afternoon 


In columns 2, 7, 18 and 20 figures are given which show 
that the battery was too fully charged, but the fact that 
the kilowatt hours calculated from the differences between 


average total loadand average generator load donot exactly | 
| other countries one or two 


| and a battleship fitted with 


tally with the differences between columns 18 and 20, show- 
ing the battery charge and discharge in kilowatt hours, is 
chietly due to errors in valuating the curves. Tests on 
various plants have shown that the greatest loss is the no 
load loss of the Pirani set. This, however, is generally 
found to amount to less than 1 per cent. of the station 
output. The copper and iron losses on load are so small 
as to be practically negligible, and the loss in the 
resistance in the return feeder, and the power for 
energising the exciter field are also small. Observations 
made on a small installation, extending over two years, 
show that the combined efficiency of a Pirani booster and 
battery plant was about 80 per cent. During this time 
about 12 per cent. of the total power generated in the 
station passed through the Pirani set and the battery, so 
that the total loss incurred by them amounted to approxi- 
mately 2.4 per cent. of the output of the station. The 
meters which were used for measuring the electrical 
energy registered the current taken by the motor of the 
set in addition to the battery current. 

These results go to show that the losses in reversible 
battery boosters are insignificant compared with the 
advantages gained, the most important of which is the 
economy that arises from running generators and their 
prime movers on contact full load. 








INSTITUTION OF NAVAL ARCHITECTS. 
No. II.* 

Stk Wintiam Wuirte presided over the second day’s 
meeting on April 6th. There was an excellent attendance 
of members, including many foreign shipbuilders and 
marine engineers. 

The first paper taken was that by Mr. J. T. Milton, 
“Diesel Engines for Sea-going Vessels”—a lengthy 
abstract of which will be found on page 393. 

Dr. Diesel, in opening the discussion, said that domi- 
nating factors in the oil fuel situation were that no war 
fleet could ever take possession of the advantages of the 
new prime mover if it depended upon a foreign supply of 
the fuel, and no important industry in land engines could 
ever be established if the fuel were subject to trust opera- 
tions. In the case of the Diesel motor any kind of liquid 
fuel, natural or artificial, could be used. Mr. Milton put 
the weight of oil fuel which had to be carried at 28 per 
cent. of the coal which would be necessary, but when all 
the circumstances were taken into account the proportion 
of fuel which had to be carried for use in the Diesel 
engine was as low as from 17 to 20 per cent. of the weight 
of the coal. The Diesel engine was eminently designed 
to be a two-cycle motor. The scavenging was effected b 
pure air only, obviating the fuel losses associated wiih 
other scavenging methods, and the large quantity of air 
used ensured perfect expulsion of the exhaust gases. The 
marine Diesel engine of the future would certainly be of 
the two-cycle type. The air cooling of the pistons must 





* No. I. appeared April 7th. 


| now being nearly universally adopted for this class of 
ship by the admiralties of all countries, except Great | 


be accompanied by a cooling of the oil itself in apparatus 
of the surface condenser type. A vexed question arose as 
to the choice between many small cylinders and a few 
big cylinders. Submarine engines stood in a special class 
on account of the small dimensions of the engine-room. 
The question of double-acting big cylinder engines would, 
perhaps, be settled this summer by the work being carried 
out by Messrs. Blohm and Voss at Hamburg on 8000 
horse-power motors. With regard to balancing in the 
Diesel engine, particularly at low speeds, difficulties arose, 
but by adding two scavenging pumps on both ends it was 
possible entirely to balance the engine. In comparison 
with the whole output of Diesel engines, the proportion of 
marine engines had hitherto been relatively small, although 
he had knowledge of about 250 ships fitted or to be fitted 
with Diesel plants. The most important field hitherto 
has been in the submarine, and the Diesel engine was 


Britain and the United States. There installations ranged 
from 300 horse-power up to 5000 horse-power, and the 
radius of action had been so increased that submarines 
were now not only defence craft, but could take the 





offensive on the high seas. With regard to warships, the 





advantages which must follow the use of the internal 



































Mr. Tom Westgarth gave details of the work which his 
firm was carrying out in connection with a marine oil 
engine for a steamer which Lord Furness proposed to lay 
down. After much deliberation, it was decided to build a 
ship of 8000 tons, which as far as possible should be a 
sister ship to others already running in the Atlantic ser- 
vice, so as to enable service comparisons to be made 
between the oil engine and the ordinary marine steam 
engine. It was found upon investigation that the instal- 
lation of an oil engine plant would add something between 
8000ft. and 10,000ft. to the hold capacity, would give a 
saving of about 100 tons in dead weight, while the saving 
in fuel consumption would represent nearly nine tons per 
day. These were great advantages if they were not 
obtained at too great a cost; but he was bound to admit 
that at the present time the oil engine plant would cost 
more than the steam plant to put into the ship. In connec- 
tion with the engine, his firm decided to make an alliance 
with the Diesel Engine Company and Messrs. Carels Fréres, 
and the dominant note governing the design was that 
reliability was to stand first. The engine decided upon 
was of the four-crank, four-cylinder, two-stroke, single- 
acting type. It appeared to him that those who were 
considering the subject had not given sufficient attention 
to the important matter of propeller efficiency. It was 
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combustion engine were evident. The chief gains were | decided in the case of the ship to which he was referrin 


the greatly increased radius of action and the fact that | 
the oil engine rendered a navy thus equipped independent | 
of coaling stations. There had been built for Russia and 

nboats and small cruisers, 
iesel engines was now under 
construction, but as to that he could give no particulars. 
It was clear, however, that if the experience with the first 
motor-driven battleship proved satisfactory, the admiral- 
ties of all countries would have to give the subject serious 
attention. 

Mr. Hans Bruns (Maschinenfabrik Augsburg- Nurnberg 
A.G.) referred to the difficulty with stufting-boxes. With 
the double-acting engine they had been forced to deal 
with that question, and had constructed a stuffing-box 
which never showed leakage, and while the proportions of 
the scavenging air pumps would vary, it was important 
to arrange a sufficient number of pumps so that the 
pressure in the air receiver could be kept constant; and 
with regard to the possibility of overhauling, he believed 
that the modern double-acting engine was now equal from 
that point of view to the reciprocating engine. Concern- 
ing the question that with two-stroke engines the bars 
between the exhaust ports might become over- 
heated, there was very little danger. The exhaust 
gases were seldom at a higher temperature than 
On the subject of large powers he 





preferred to use a small number of cylinders and not | 
| out figures of the relative economy of the oil engine as 


more than two shafts, but with ships for special pur- 
poses or for warships there were other points which 
had to be considered. If more than eight cylinders 
were used, the construction of the crank shaft became 
very difficult. Great care had to be exercised when a 
fly-wheel was fitted, as it often happened that the vibra- 
tions with too great a mass caused the turning movement 
to become negative for a short time, more particularly in 
the case of engines having a small number of impulses 
per minute. Important problems arose in connection 
with the working of the auxiliary machines. Mr. 
Milton proposed a donkey boiler separately fired 
by oil for continuous work at sea. He would 
not use the exhaust gases for that purpose. It had 
to be borne in mind that about 40 per cent. of the 
thermal units were used for working, another 40 per cent. 
absorbed by the cooling water, leaving only 20 per cent., 
and only with very large plant would that percentage 
prove sufficient to heat a normal donkey boiler. Another 
good arrangement could be obtained by using the boiler 
only when in harbour, for working the winches and 
capstans, and for heating. At sea the heating apparatus 
could be switched over to utilise the exhaust gases, while 
the steering gear and all necessary pumps should be 
worked by electricity. Only for first-class passenger 
vessels should the winches be driven by electricity, owing 
to the expense of the equipment, In such a case genera- 
tors driven by special o1! engines should be provided. He 
would not use compressed air for driving the steering gear 
or winches in view of the low efficiency of only 25 per 
cent. On the subject of guides, he agreed that the crank 
shaft would always work fore and aft, but he would prefer 
to have cylindrical surfaces. He believed that the engine 
had now developed to the point of being able to develop 





1250 horse-power in one cylinder and 2600 on one crank. 


| compared with the marine steam engine. 





to fit a propeller of as large a diameter as sible, an 
reduce the number ofrevolutions to 115, which would give 
reasonably good propeller efficiency on a gingle-screw 
cargo boat. He agreed that the auxiliary machinery was 
an important subject,.and the original idea in the case 
under consideration was to use either compressed air or 
electricity, but it was finally decided to place reliance upon 
steam as ensuring reliability. It was estimated, apart 
from the other economies, that there would be a saving of 
£10 per month on the crew. The question of oil supply was 
very important, but suitable oil could now be obtained at 
many ports at about 40s. per ton put on board, and as less 
than one-third the weight of oil was used compared to coal, 
the cost would be about the same. The points of oil 
supply were being gradually extended. 

Mr. J. Foster King commented upon the advance made 
in the employment of the oil engine for marine require- 
ments. The Diesel motor would appear to have entered 
the practical field. The quality of the oil to be used was 
an interesting subject, and for the present, at any rate, it 
was not contemplated to use any oil in the Royal Navy 
with a lower flash point than 150 deg. The usual prac- 
tice was to store the oil in the double bottom of the ship 
and in other parts liable to damage, and he would suggest 
the wisdom of having a reserve tank with a reasonable 
supply in a location removed from the skin of the ship. 

Mr. Hall Brown hoped that the discussion would bring 


Otherwise the 
whole thing was absolutely misleading. For the ordinary 
cargo steamer coal fuel would appear to be the 5 
He was bound to question the figure given by Mr. Milton, 
which put the efficiency of the ordinary marine engine at 
85 per cent.; it was nearer 93 per cent. In his opinion 
the Diesel marine engine had not yet entered the com- 
mercial field. 

Dr. Paul Kieppel referred to the investigations which 
had been made on the combustion process in oil engines, 
with the view to the drawing up of exact rules. He 
hoped that the research would be continued. Several 
speakers had referred to the dimensions of scavenging air 
pumps; the question was an important one, but no 
common practice had yet been‘evolved, the range in use 
being between 1.8 and 1.25. Messrs. Blohm and Voss were 
intending to investigate the subject. In the case of big oil 
engines the scavenging pumps were sometimes separated 
and separately driven by electricity. There ought to be 
no difficulty with stuffing-boxes. He believed it was 
possible to make a double-acting oil engine just as acces- 
sible as a marine steam engine. He appreciated Mr. 
Milton’s claim for separate pistons and guides for marine 
service, the connection of pistons and guides being taken 
from stationary engines. 

Mr. M. S. Abrahams, speaking on behalf of Mr. Kloos, 
of Amsterdam, said that the ordinary builder of land 
engines was not acquainted with what the sea engine was 
called upon to do, and it was only by going to the marine 
engineer that one could obtain an engine suitable for 
driving a heavy ship with a heavy cargo at an economical 
speed. Although their land engines given such ex- 
cellent results, there were minor details in connection 
with the marine engines of the Vulcanus which the 
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Diesel marine engine constructor was endeavouring to 
overcome. A great deal had been heard of the advan 
tages of the various cycle Diesel oil engines. He had 
been on board the Vulcanus, during her trials and was con- 
vinced that the engine on the Vulcanus was a typeof marine 
Diesel which had fulfilled the claims of the makers. 
The consumption per brake horse-power was given by the 
builders at full speed .42 Ib. per brake horse-power, three- 
quarter speed .44 lb. per brake horse-power, and at half 
speed .5 lb. per brake horse-power. In actual practice 
those figures had never been exceeded, and the actual 
results for twenty-four hours had been 2.2 tons. The 
question of cooling the pistons with air or water had been 
carefully considered. In the engines similar to those on 
the Vulcanus air was used for cooling the pistons with 
good results, but for the larger engines which had been 
ordered from the makers of the Vulcanus it had been 
decided that the pistons should be cooled by water. 

Mr. Lewis Smart said that he had a number of Diesel 
engines at work for a number of years, and had kept 
careful details of the cost of renewals and repairs, which 
he found not heavier than for first class steam engines 
and boilers. In the case of two 80 horse-power engines, 
the total had been £20 per engine per annum. The number 
of ports at which oil suitable for Diesel engines could now 
be procured was greater than was frequently suspected. 
The price of bulk oil at many ports actually worked out at 
less per heat unit than from first quality coal. The 
author had touched on the question of sulphur in 
the fuel. A caution might not be out of place against 
using oil with asphaltum in it, and of course 
many, if not most, crude oils contained asphaltum in 
solution. He believed the two-stroke Diesel engine 
would entirely replace the four-stroke cycle engine for 
marine work, and that, sooner or later, double-acting, 
two-stroke cycle Diesel engines would be the order of the 
day for marine work. He believed that ultimate progress 
might be quicker, if, as an intermediate step, single- 
acting, four-stroke cycle engines be employed to generate 
power. The savings, by using Diesel electric installations, 
would be quite sufficient to justify the arrangement, and, 
as it would be but a copy of arrangements already often 
tried and proved on land, the risk might be considered 
negligible. 

Mr. W. Reavell dealt with the use of compressed air in 
auxiliaries on shipboard. Some experiments were now 
being carried out, more particularly with regard to steer- 
ing gear, with the view to determining the possibility of 
shutting down the steam machinery at sea. He believed 
that trials would show that a reasonably small com 
pressor would do the work. The working of the deck 
machinery required to be very closely investigated with 
regard to the average lift and weight of lift required. He 
believed that with a suitable arrangement for heating the 
air it would be a feasible and economical proposition to 
consider the use of compressed air for the whole of the 
ship’s auxiliary machinery. 

Sir Wm. White said that the fact which was most im- 
pressed upon his mind was the remarkable advance made 
with exact Knowledge of the use of the oil engine for ship 
propulsion, as compared with three or four years ago. It 
would seem, from what Dr. Diesel had said, that there 
was no limit to the advance which might be made. 

Mr. Milton, in a brief reply on the discussion, expressed 
his satisfaction at the presence of eminent continental 
engineers. With regard to the reversibility of the oil 
engine, he would content himself with the statement that 
the Diesel engine could be as easily reversed as it could 
be started. He was glad to learn that the stuffing-box 
difficulty had been overcome. There seemed to be a 
prospect of a great future for the Diesel engine for marine 
purposes. 

The next paper taken was entitled “ The Influence of 
Longitudinal Distribution of Weight upon the Bending 
Moments of Ships among Waves,” and was by Mr. F. H. 
Alexander, Member. We give a brief extract: — 

This paper suggests a convenient method of extending the usual 
graphic calculations of statical bending moments to include those 
cases in which the positions of the ship are such that she is not in 
statical equilibrium, but is subject to movements such as pitching 
or heaving. It then discusses the effect of longitudinal distribu- 
tion of weight upon the dynamical stresses; and finally makes 
some deductions from the results of comparative calculations 
made on certain typical ships of similar principal dimensions, but 
of differing fineness of form. 

To investigate the influence of distribution of weight on the 
dynamical stressing forces, vessels of simple box form were con- 
sidered loaded with deadweight equal to two-fifths of the displace- 
ment. In the first case, this deadweight was placed symmetrically 
over quarter length from each end, and in subsequent cases was 
moved inwards until it occupied the middle half length. The 
following results were readily perceived or obtained by calcula- 
tion:—In wall-sided vessels (and within the limits of wall-sided- 
ness): (1) A curve of weights proportional to the breadths of the 
surface waterplane gives no heaving or pitching stresses whatever 
the accelerations: (2) weights which cause a still-water sagging 
effect increase the sagging stresses under upward heaving 
acceleration; (3) “‘winged out” loads tend to reduce pitching 
stresses by reducing the angular acceleration due to given 
trimming moment; (4) loads at extreme ends tend to cause 
a hogging bending moment at the ascending end of the vessel 
in pitching, but as the loads are moved inwards this changes 
to a sagging bending moment ; (5) loads about the middle of each 
half length tend to cause maximum pitching effects ; (6) loads 
extending over half length amidships tend to cause maximum 
shearing forces at this section; (7) the more the loads are con- 
centrated the greater their effect upon the dynamical stresses 

The author concludes:—It therefore appears not unreasonable 
to assume that a vessel, so designed that 1 ae service conditions 
give a curve of weights free from abrupt discontinuities, and 
approximating in outline to a still-water curve of immersed areas, 
could be safely constructed of lighter structural scantlings than 
those necessary for a cargo vessel of the same principal dimensions. 
The present Rules of Construction, issued by Lloyd’s Register, 
make provision for the special consideration of such cases by the 
committee, 


Dr. 8. J.P. Thearle said the rules of Lloyd’s Register 
had provided for the difficulty the author discussed for many 
years past. Mr.J. Foster King pointed out the need for 
making an analysis of the methods described in the paper 
under sea going conditions, which he believed would go in 
support of the practice of the classification societies. Sea- 


quantity of material should be larger for the fine vessel 
than for the full one under certain conditions. 

Professor Welch referred to the necessity of ascertaining 
the separate effect of heaving and pitching, and said that 
the results attained in an investigation by one of his 
students were in close accordance with those stated in the 


paper. 

Bir William White pointed out that 5 deg. pitching in a 
long vessel would be somewhat formidable, and in the 
case of the Mauretania would represent a vertical move- 
ment of 70ft. in all. The next paper presented was 
“ Considerations Affecting Local Strength Calculations of 
Ships,” by Mr. J. Montgomerie. 

Dr. Thearle said that during recent years developments 
in ship construction had been so numerous and had 
followed one another so rapidly that there were several 
new problems to be worked out. It was gratifying to find 
that there were so many young men associated with ship- 
yards who were able to handle these matters intelligently. 
It was very satisfactory to know that fresh work was to 
be undertaken. 

Sir William White called attention to the knowledge 
available in warship design. If those who had to design 
merchant vessels would give some attention to warship 
practice they would learn a great deal, and it was the 
more necessary that this should be done at the present 
juncture when warship and merchant ship design had 
come closely together as compared with a few years ago. 


At the evening meeting on April 6th Mr. R. E. Froude 
presented a paper, on “ The Acceleration in Front of a Pro- 
peller.” The purpose of this paper was to resist the 
inroad which Professor Henderson's propulsion paper of 
last year makes upon Mr. Froude’s of 1889, the principal 
purpose of which latter was to prove from hydrodynamic 
theory that, in so far as the fluid acceleration by which 
thrust is satisfied may be treated as external to the pro- 
peller, one-half of that acceleration must take place 
before the propeller in obedience to defect of pressure in 
front of it, and the other half after it in obedience to 
excess of pressure behind it. Professor Henderson’s 
paper purported to prove, also from theory, that the pre- 
cedent acceleration cannot possibly contribute to thrust. 
There was, therefore, a clearly defined issue between Mr. 
Froude and Professor Henderson in a matter of theoretical 
reasoning; and, since Mr. Froude could find nothing 
whatever in the considerations adduced in Professor 
Henderson’s paper, or in his reply to his written 
remarks on his paper, which in the least degree invalidated 
Mr. Froude’s conclusions, Mr. Froude considered it 
behoved him now to reassert his theory, with such further 
considerations as appeared to be called for by the matter 
of Professor Henderson's paper and remarks. 

We do not propose to give the paper, in the first place, 
because—even Sir William White admitted that—it is by 
no means easy to follow, and, secondly, because it is not of 
very general interest, revolving, as it does,on very theoreti- 
cal and hypothetical questions. which, it is to be feared 
from remarks made in the discussion, are not likely to be 
settled even by experiment. 

Professor J. B. Henderson said Mr. Froude had set him 
the task of justifying the conclusion arrived at in his 
1910 paper, namely, that the acceleration in front of a 
propeller did not contribute to thrust. Mr. Froude and 
himself were agreed that the water gained no energy 
ahead of the screw, but that, in gaining velocity, it lost 
pressure correspondingly, so that the total “ head” was 
constant. In passing through the screw it suddenly 
gained energy or “head’’ by a sudden change of velocity 
or of pressure, or of both. From these premises he 
(Professor Henderson) concluded that the thrust was 
contributed by.the water as it passed through the screw. 
A screw propeller was a body moving through water and 
must have a virtual mass, which would probably differ in 
the case of the advancing and non-advancing screws 
rotating in otherwise still water. Its existence was easily 
demonstrated. If Mr. Froude denied the right of a screw 
propeller to have a virtual mass—and his theory made no 
allowance for one—and denied also that the acceleration 
ahead of the screw was simply a portion of the system 
which constituted the virtual mass, he would challenge him 
to submit the point to an experiment which he described. 
If the acceleration “in front” contributed to thrust it 
should disappear and reappear with the thrust. He hoped 
that Mr. Froude would be able to carry out the suggested 
test, but if his routine work did not allow of the disorganisa- 
tion the experiment would involve, perhaps Mr. Baker 
could arrange to make the test at the National Physical 
Laboratory. The point was of great importance, because 
if the acceleration ahead of the screw was part of a cir- 
culation, then the nominal slip (z.¢., slip relative to still 
water) was not the cause of the thrust. Hence the 
experimental thrust curves from which all existing data 
were derived did not represent cause and effect, and, 
unless the actual slip was ultimately found by experiment 
to be simply proportional to the nominal slip, it was 
probable that a simplification of the results would arise 
from a study of the thrust on a base of true cause, namely, 
“actual” slip. It would seem that the thrust was the 
difference of the axial pressures on the two sides of 
the screw, and the acceleration in front of the screw 
effected the pressure in front of the screw, but if 
it was part of a circulation it effected the pres- 
sure, not only in front but also behind the screw. 
Mr. Froude’s difficulty in understanding his 1910 paper 
had evidently been one of fundamental conceptions. The 
mere fact that the water ahead of the screw does not 
gain energy was sufficient to justify the inference that it 
did not contribute to thrust. Hence he had to account 
for its motion apart from thrust, and found it in circula- 
tion, of which the screw was the centre. He regretted to 
have been unable to convince Mr. Froude, but if his 
arguments failed, perhaps experiments would decide the 
question one way or the other. 

Mr. Sydney Barnaby said that the position was a some- 





Naval College at Greenwich, it was well that ¢ i 

issue should be settled. he pointe at 
Mr. C. A. Parsons agreed that the matter cou] 

reliably solved by experimental observation. 

Engineer-Lieutenant A. Turner then submitted his 
paper, “ An Investigation into the Stresses in a Seen 
Propeller Blade.” An attempt is made in this paper tg 
estimate the order and nature of the stresses in the blade 
of a high-speed propeller with a view to determining 
whether a decrease in the root thickness can be effected 
which will improve the propeller’s general performang, 
without reducing its strength beyond safe limits, The 
problem is attacked purely from a point of view of 
strength, practically all questions affecting the general 
design and principal dimensions of the propeller bein 

- " ig 
left out of consideration. 

Mr. C. E. Stromeyer pointed out that different materials 
had distinct properties under combined stresses. Mijg 
steel resisted shearing stress better than it should accord. 
ing to Guest's law, and cast iron and very hard steel less 
and gun-metal and bronzes would behave in another 
particular way. Engineers who had had experience with 
propeller blades might be able to give additional informa. 
tion. He hoped that the paper would lead to furthey 
experimental work. ; 

Mr. C. H. Wingfield raised one or two questions in cop. 
nection with propeller blades. He pointed out that it was 
the practice of makers to give the tensile strength of the 
material, but that what was wanted in order to judge of 
properties of the alloy for propeller blade making was 
principally the transverse strength. He suggested that 
makers in every case should give the transverse strength 
under perfectly definite conditions. 

7 The Conference was then adjourned until the following 
ay. 

Oa Friday morning the first paper to be taken was Herr 

Frahm’s account of trials of the anti-rolling tanks at sea, 
of which we give a long abstract :— 
General observations on anti-rolling tanks. —The idea of employing 
free water, placed in the bull, for damping the rolling motions jx 
not new. In the old ironclad [nflexible a parallel-sided athwartship 
chamber, partly filled with water, was intended for this purpose, 
Sir Philip Watts in 1883-5 read before this Institution papers 
describing very thoroughly the experiments and results obtained 
with these water chambers. The experiments with the Intlexible, 
which proved the efficiency of these tanks, took place in the Mediter 
ranean off Alexandria, but to our knowledge the trials have not 
been repeated ; apparently it was impossible to master the water 
rushing freely from side to side in the tank. Besides, the latter, 
which extended right across the ship, occupying a full deck’s 
height, required too much room, which could not be spared from 
other purposes. After these trials water chambers do not seem to 
have been made use of for any length of time. The present device 
avoids the disadvantage of having such a big tank, while it is at 
the same time far more efficient against rolling This result has 
been obtained by the most careful application of the laws of reson- 
ance, the great importance of which in engineering generally is 
recognised more and more every day. 

A ship resonates in its own peculiar period and to check this a 
secondary resonance is introduced by means of a U-shaped tank, 
situated athwartship and extending from side to side, in which a 
water column can oscillate with the same number of swings per 
minute that are peculiar to the ship herself. The tank is designed 
in the form of a communicating tube--see Fig. 1—and consists of 
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Fig. 1 


two vertical parts S at both sides, and a comuecting part H. The 
water fills the latter entirely, and about one-half of the vertical 
tanks. The individual number of oscillations of the water column 
thus enclosed will, of course, depend upon the dimensions of the 
whole tank and it will therefore be the designer's task to calculate 
them accordingly. 

According to the law of resonance, the phases of the impulse of 
waves and ship are deferred by 90 deg, that is to say, the ship 
lags a quarter of her full period behind the wave, or, in other 
words, the ship arrives at the heeling climax a quarter of a period 
later than the wave in its advancing movement arrives at its 
maximum slope towards the ship. The same law naturally 
applies to the rolling of the ship, and the oscillating move- 
ments of the tank water produ by the former. Also, in this 
instance, the phases are deferred by 90deg., and the tank water 
will reach its highest or lowest level in the vertical parts a quarter 
of a period later than the greatest heeling of the ship to one 
side or the other. Consequently, there results a total difference 
between the impulse of the waves and the oscillations of the tank 
water of 90 deg. + 90 deg. = 180 deg. and the latter will act 
just in the opposite direction to the impulse of the waves. 
Thus the ship will heel only as far as the water, under the 
action of secondary resonance, rises or falls in the vertical 
tanks to such an extent that the heeling moment imparted 
to the ship by the waves is balanced by the opposite turning 
moment, produced by the oscillations of the water. The incre 
ment of heeling, from impulse to impulse, in a free ship cannot 
take place now, and the rolling motions will be limited to 
such as will be sufficient to produce the necessary oscillations 
of the tank water in accordance with the foregoing explanation. 
In Sir Philip Watt’s device the principle of resonance also existed 
but this fact was not discerned or stated at that time, this being 
reserved to the present invention. In the earlier device a free 
wave was breaking from side to side in an open chamber, while in 
the present instance a homogeneous water column is enclosed in # 
well dimensioned tank, where it performs steady and uniform 
movements, which at any moment can be controlled by blocking 
the connections. Professor Biles has improved upon the open 
water chamber (especially for ships of slow period) by narrowing 
the bulkheads of the chamber, thus leaving the tank somewhat 
narrower in the centre of the ship. But the free water surface 
remained, ang quently it was impossible to keep the water 
under control, nor was it possible to arrive at the efficiency which 
is obtained with the present arrangement. 








what difficult one, and as the Admiralty Experimental 





going conditions tended to prove that the factor of sefety in 





Works at Haslar were in direct conflict with the Royal 





The connection between the upper parts of the vertical tanks is 
provided with a throttling apparatus (D) which is of great import- 





April 14, 1911 THE ENGINEER 


379 








——— 
ance to the present invention. It serves first of all to —> move- 





‘ l k rolling motions of the ship with the tank partly out and partly in 
t of the water by simply blocking the connection. sides, the | action were recorded by means of a specially arranged recording 
men ing through the upper connection, in accordance with the | pendulum. In the course of last summer the experiments were 
ar ee falling of the water in the vertical tanks, can be more or | continued on the Y piranga, as well as on the Corcovado, during their 
rising rottled in order to adjust the oscillations of the water to the | regular voyages between Hamburg and Buenos Aires or Mexico, 
lemition of the sea, ; ‘ a under many different conditions of sea; some characteristic 
Experiments On 8.8. Ypiranga and Corcovado.—The first experi- | diagrams are given in wt | 3 for the Ypiranga, and Fig. 4 for the 
ments to be referred to took place on the sister passenger steamers | Corcovado, and the excellent damping efficiency of the anti-rolling 


Ypiranga and Corcovado. These ships, although new and of ' tanks was contirmed in every way. In special cases heeling angles 
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TWIN - SCREW CARGO AND PASSENGER-STEAMERS YPIRANGA AND “CORCOVADO™ 


Fig. 2 


of 11 deg. to either side were reduced through the action of the 
anti-rolling tanks to only 2 deg. to 24deg. Ihe Corcovado on 
her tenth trip met with very rough weather in the middle of the 
Atlantic. The diagrams of December 12th, 1910, are shown in 
Fig. 5. The curves show, for the undamped ship, rolling angles 
ranging up to 18 deg. on each side of the vertical. 
the fore tank was set free, and immediately a regular decrease of 
the rolling was experienced. The aft tank, hitherto empty, 


excellent construction and fitted with bilge keels lft. in depth 
over two-thirds of their length were said to be bad rollers, and, 
therefore, made excellent subjects of trial. The arrangement of 
the tanks is shown in Fig. 2. There are two sets of anti-roiling 
tanks, one fore and one aft, placed at the pusition of the masts 
between the existing loading hatches on the uppermost deck. 
Each set consists of two tanks of 9ft. height and 10ft athwartship | 
breadth, placed close to the shell plating, with a lower connection 
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efficiency of the anti-rolling tanks is absolute, inasmuch as all 

rolling motions are almost entirely damped. But they have also 

undoubtedly a very favourable influence under the worst condi- 

tions. It is a fact that on both ships, since the anti-rolling tanks 
| have been added, safety boards, which had always to be used 
before, are now no longer necessary, even with the weather and 
sea at their worst. Moreover, the passengers, during the frequent 
experiments with the tanks out of action, urged to have them put 
on again, which speaks strongly in their favour. When in full 
action these tanks exert a turning moment of 2790 foot-tons, thus 
counteracting wave impulses of equal turning moment. This 
figure is of great importance for judging the whole problem, as it 
throws some light on the power required for effectually damping 
the rolling of a ship like those mentioned. In order to obtain 
equal efficiency, the same power ought also to be exerted by any 
other anti-rolling device, ¢.g., the gyroscope, but it is doubtful if 
it will be possible to develop the latter sufficiently. 

Experiments with anti-rolling tanks have been also made on 
other ships, details of which may be seen in last year's 
‘*Transactions” of the Schiffbautechnische Gesellschaft, which 
| include a paper on this subject read by the author. Further 
| experiments are to be made, as quite a number of shipowners 

(Hamburg-American Line, Hamburg South American Line, German 
| East African Line, Woermann Line) are having their new passenger 

ships fitted with these tanks.* The first of these vessels, the 
| s.s. General—13,620 tons loaded displacement—of the German 
East African Line, has now been completed. She started on her 
maiden trip to East Africa at the beginning of March. She is 
titted with a tank as shown in Fig. 6, and has met with a storm 
during which the anti-rolling device proved highly satisfactory.+ 

On the location of anti-rolling tanks.—The practical location of 
' the tanks is determined by various considerations. As they only 
| exert a turning moment round the longitudinal axis, theoretically 
| it will be of no importance whether they are placed amidships, 

fore or aft. Practically the midship position will always be pre- 

ferred, because this is the broadest part of the vessel, pom | besides, 

the yawing of the ship, .¢., the lateral sheering under.the impetus 

of cross seas, is less felt here. These sheering motions may 
| possibly diminish the efficiency of the tanks by accelerating the 

movement of the water contained in the cross connection ; but 
| this is only likely to happen in stiff vessels with a high period of 
| frequency, which consequently require the cross communication to 
| be rather wide. On normal vessels, i.c., not too stiff, the tanks 
| may as well be placed fore and aft. Instead of only one big tank, 
| two or more smaller ones may be employed and placed in different 
| parts of the ship. As to height above load water-line, no general 
rules can be established. The best efficiency will be obtained by 
placing the cross connection above the centre of gravity. In this 
case the hydrodynamical action of the water in the connection will 
increase the statical action of the side tanks ; on the other hand, it 
would be quite possible to place the connection below that centre, 
if the tanks can be enlarged accordingly. This increase in size will 
be small in ships with slow periods, but more important in stiff 
vessels with comparatively short periods. 

Fig. 7 shows the arrangements for an anti-rolling tank on a 
| modern 25,600-ton battleship which has been designed for a foreign 
| Government. The design of the tank is based on a damping 
| characteristic of 2 deg.§ It will be seen that the tank follows the 
| double bottom, the latter being carried up to the armour deck. 
The cross connection is 1ft. 10in. high, and graded into the wing 
tanks, the latter being each 6ft. 5in. wide. Between the inner 
skin of the side tanks and the longitudinal torpedo-bulkhead an 
accessible passage of 2ft. 7in. width is left. The air connection is 
situated between the deck beams below the armour deck. The 
throttling apparatus, in the form of a valve, can be actuated from 
the centre-line passage. Where great stresses are to be expected, 
such as when docking the ship, the cross connection has been 
stiffened by special cast-steel pieces. The frictional resistance of 
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1O™ VOYAGE, HAMBURG MEXICO AND BACK. ROLLING DIAGRAMS UNDER VERY UNFAVOURABLE CONDITIONS 
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was filled up during the next few hours, and put into action at 
3.52 p.m., and from that very moment the ship showed an extra- 
| ordinary regularity in her movements. The greatest heeling 
| angles were scarcely more than 3 deg. to 4 deg., and further dia- 
| grams, the recording of which was eontinued until the next port, 
showed exactly the same result. 
| For immediate comparison it ought to have been possible to 
suddenly block both tanks at the same time, in order to obtain 


of 1ft. 6in, height, carried over the deck. The length of each 
basin in the ship's longitudinal axis is 25ft. ‘The upper parts of | 
the side tanks are connected by a flyiug bridge, in order to get the 
hecessary space for the winches, which hitherto had been placed 
on the continuous deck. Below this bridge are placed the air 
vonnections of the tanks, provided with valves for throttling or 
entirely cutting off the tion, which will regulate or stop 
the motion of the tank water. For better guidance of the water, 
rushing jn and out of the tanks in a seaway, special guide plates 
have been provided, The tanks are filled by the wash deck pump, 
and discharge directly outside through a foot valve, In the 
middle of the lower connection a water gauge is arranged. The he data obtained during the experiments lead to the general 
total quantity of water in each tank is 94 tons. | conclusion that the anti-rolling tanks added on the s.s. Ypiranga 
The first experiments were made at the end of March, 1910, | and Corcovado have fully done their duty under very different 
during the first outward trp of the Ypiranga, after she had been | 
fitted with the anti-rolling tanks. During the experiments the ‘ average and more favourable conditions, which are usual, the 





| but during the heavy weather this could not be allowed by the 
— on account of the passengers. 
| 


| diagrams of the unquenched rolling under the same conditions ; | 


conditions of weather and sea, as well as of loading. Under tie | 
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these stiffeners, as shown by experiments made for the purpose, is 
so insignificant that these additions in no way prejudice the action 

* In England also this question is being followed with the greatest 
interest, and negotiations are proceeding with some of the largest firms 
with a view to fitting such tanks in vessels.under construction, and also 





| in existing ships. 


t According to detailed reports thei General met with strong winds 


| and a heavy sea in the Bay of Biscay’6n March 8th and 9th, 1911, which 


made her roll 14 deg. on either side when the tanks were out of action. 
The following experiments were then made: First the smaller (fore) 
tank was put on, with the result that the heelin oo is were at once 
reduced by 7 deg. or 8 deg. Then the larger (aft) tank was also put in 
action, and the rolling was reduced to 3 deg. in either direction. By 
biocking the ] tter tank thé rolling amplitude~- rose again to / deg., and, 
with both ta -ks out of action, 14 deg. The diagrams recorded during 





these experiments are not yet available for publication. _ 
| § Adefinition of the “damping teristio” is given in the author's 
| paper referred to above. 
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of the tank. The latter, in its longitudinal direction, has been 
divided in four compartments, each fitted with separate feedi 
and discharge valves and separate air connections. The tota 
length of the tenks is 834ft., which appears rather large, but it has 
to be borne in mind that in this instance the wing tanks could be 
given 2 breadth of only 6ft. 5in. 

Final deductions.—The foregoing explanations may be summed 
up as follows:—The present arrangement offers for the first time 
the possibility of building ships of any size and stiffness so that 
their steadiness against rolling can be ensured. This is of special 
importance, as it will no longer be peapeson’ | to design vessels, 
especially passenger boats, as tender as possible in order to make 
them ‘quiet and steady.” The anti-rolling tanks will allow 
greater freedom when settling the beam of ships, which is of 
fundamental importance for their stability. Now-a-days, with 
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the increasing tendency towards large ships, this point is of the 
reatest importance, as only length and breadth can be augmented, 
but not the draught, which, on account of the limited dep h in 
harbours and rivers, hardly admits of any increase at all. Also, 
for other reasons, greater beam w'll be very favourable for some 
types of passenger boats, because they will thus be able to carry a 
larger number of passengers. This will raise their earning capacity, 
and admit at the same time of a more favourable arrangement of 
saloons and promenade decks. The quantity of water required 
for the tanks will, of course, increase with the ship’s beam. It 
will therefore be a question of careful study and calculation to 
ascertain to what extent the breadth may be increased without 
arriving at an excessive size of the anti-rolling tanks. It has, how- 
ever, been shown by calculation that it will be quite possible to 
build passenger boats with the usual high superstructure up to 


| Hitherto the application of the anti-rolling tanks for merchant 
| vessels has principally been dealt with, but they will doubtless 
| prove of the greatest importance also to men-of-war. A steady 
| ship will always be welcome to passengers, but a steady gun plat- 
form is almost indispensable to the gunner. Future nayal battles 
| will depend to an extraordinary extent on the guns, and every 
| device tending to improve the efticiency of ordnance may be 
regarded asa valuable improvement in an up-to-date battleship. 
Rolling in a man-of-war is not only a serious drawback for her 
gunnery, but it may also raise her armour belt above the water 
surface, thus exposing her vital parts to the enemy. For the 
location of the tanks on board warships some technical ditticulties 
may arise; but, in view of the importance of this question, it 
seems likely that a compromise will be arrived at in this instance, 
as in other questions of naval architecture. 

Finally, it is worth mentioning that the author has worked out 
| still another form of anti-rolling device, which offers great advan- 
| tages, especially for use on board men-of-war, because it dispenses 

with the 2ross connection. In this arrangement the wing tanks, 
through specially shaped and dimensioned holes in the shell 
plating, have direct communication to the sea. With this form 
of tank, which in model experiments has given good results, 
further experiments on a larger scale are to be made shortly, and 
the author will be pleased to publish the results later on. 

Sir Philip Watts, who opened the discussion, said that 
his papers of 1883 and 1885 recorded the first use made 
of the anti-rolling tank system revived by Dr. Frahin. 
The plan adopted in the old Inflexible was to fit water 
chambers of practically the same shape as that now 
described by Dr. Frahm. The tanks fitted in the In- 
flexible and in several other ships proved perfectly satis- 
factory, and they were not given up, as Dr. Frahm 
supposed, owing to the impossibility of preventing the 
mass of water rushing from side to side. On several 
occasions during recent years he had contemplated the 
reintroduction of water chambers for reducing rolling in 
modern warships, and he had endeavoured to allocate a 
position for the tanks. The tanks, if fitted, would have 
been similar to the forward chamber in the Inflexible, 
and at the same level, but more amidships. The require- 
ments of armament and armour in modern ships and the 
limited displacement available had made it impossible to 
make use of these tanks. With the regard to resonance, 
the existence of that had been recognised, and the correct 
adjustment of the phase of the oscillation of the water 
from side to side with that of the oscillation of the ship 
itself was what was relied upon to check the rolling. 

Professor J. H. Biles said that the credit of originating 
the use of such tanks belonged to Sir Philip Watts, 
although great progress has been made since that time. 
The idea of resonance was fundamental to the use of 
such tanks. Some years after tanks had been fitted in 
the Inflexible he had occasion to consider the question of 
reducing the rolling of ships to make them more com- 
fortable for passengers, and proposed a tank of the In- 
flexible type. There were advantages in the type of tank 
used by Dr. Frahm in the restriction of the free water 
surface and the diminution of noise. It was proposed to 
build such tanks into the City of Rome and other ships 
of that class, but the demand for cargo space made such 
an appeal to the shipowner that the tanks were swept out 
of the ship. All anti-rolling systems were based upon 
the transference of weight in a direction opposite to that 
in which the ship was rolling. It would be interesting to 
ascertain the etfect upon the latest battleships, most of 
which had a considerable metacentric height. The 
modern ship was very tender and easy rolling, and that 
fact had operated against the use of anti-rolling devices. 

Sir John Thornycroft drew attention to the need of dis- 
tinguishing between equalising and resisting the motion, 
and said it would be of great advantage from the point of 
view of the space required if some medium heavier than 
water could be employed. Possibly the gyroscope might 
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120ft. to 130ft. beam and a draught of 34ft. to 36ft., which, with 
the aid of the anti-rolling device, will be perfectly steady, the 
necessary water required being only 1.3 to 1.5 per cent. of the dis- 
placement. Further advantages of the damping action of the 
tanks consist in the smaller loss of speed in unfavourable seas, the 
decrease of the transverse stresses in the hull, and improved 
steering and manceuvring qualities of ships. 

The tanks can also be easily built without great additional cost 
into. existing ships, thus essentially improving their seagoing 
qualities. The weight of the tank itself is small, compared with 
the total weight of the ship, As to the tank water, it may be 
mentioned that it will only have to be carried if rolling is going on 
or is to be expected. The tanks can also be worked with fresh 
water, carried for ship purposes, or liquid fuel, if on board. 





be"successfully employed to make ships more comfortable 
in*bad weather. 

Sir William White referred to the series of anti-rolling 
trials which the Admiralty had carried out in the Edin- 
burgh and Colossus. In the Edinburgh 80 tons of water 
were employed in a ship of over 9000 tons displacement. 
The reasons why the system was given up were two-fold. 
First, the noise and shock on the underside of the deck 
upon which was the living space; and, secondly, that 
these ships did not roll heavily under average conditions. 
If Dr. Frahm could secure the support of shipowners in 
Germany, and such ships obtained additional traffic by 





| absorbed by the rejected cartridge 


reason of their greater comfort, then other shi 
would be likely to follow suit. PoWners 


Herr Frahm has informed us that the Hambury. 
American Line has now decided to put_anti-rolling tanks 
in its existing big Atlantic liners, and in its excursion 
steamers. 





THE EROSION OF GUN TUBES AND HEar 
PHENOMENA IN THE BORE OF A GUN. 
By Capt. H. J. JONES, A.O.D., laspector of Ordnance Machinery 

No, 1¥.* : 

Thickness of metallic film affected per rouwnd,—At 
present it is practically impossible to make more than q 
rough estimate as to the thickness of ineta! which 
fluctuates in temperature in responze to the hot guseg ag 
they pass down the bore. The general time rate of change 
of temperature of the gases is known, and the total time 
during which the commencement of the rifling, for 
instance, is under the influence of the hot gases. The 
application of Fourier’s analysis is, of course, but a 
rough approximation, but, making the usual assumptions, 
it appears that the temperature fluctuation is zero at 
a depth of about one-tenth of an inch. If this be go, it 
follows that the surface of the bore can never exceed 
dull red heat, and certainly never approach actual 
fusion, particularly under the high pressure, which would 
raise the temperature of fusion. But it is obvious that 
once the surface has become roughened, actual fusion 
may take place, sincea roughened surface would mean that 
small particles of metal now expose a larger area to the 
influx of heat, and a smaller section to the passage of 
heat to the main mass of metal of the inner tube. It js 
common knowledge that minerals which are infusible in 
a blow-pipe flame when presented in mass are readily 
fused when in the form of a fine splinter. 

Information is available for practically all natures of 
ordnance, showing the general rise of temperature of the 
outside surface and of the obturator head, «c., after firing 
a number of rounds. But as the rate of firing is slow, 
the figures are of no value in estimating the momentary 
rise of temperature of the skin of the rifling. In the case 
of a Maxim, however, we can get comparatively detinite 
information. A Maxim may be looked upon as a single- 
stroke internal combustion engine, working at about 
450 strokes per minute. If this quick-firing rifle be 
originally at about 60 deg. Fah., it will boil water at 212 
deg. Fah., after firing about 600 rapid rounds in about 
1} min.; it will then continue to evaporate water at the 
rate of 14 pints per 1000 rapid rounds—that is to say, 
14 pints in about 2.2 minutes. 

The external surface of the barrel exposed to water is 
about 0.37 square feet, so that a Maxim is able to 
evaporate, when the barrel has reached a steady tem- 
perature state, 14 pints per 0.37 square feet in 2.2 
minutes. This corresponds to about 138.2 |b. of water 
per square foot of surface per hour, or a heat transmission 
of 133,863 British thermal units per square fvot of surface 
per hour. The significance of these figures may be 
remarked, when it is remembered that the average 
evaporation per square foot per hour for an ordinary 
boiler is about 5 lb. and seldom exceeds 101b. And the 
evaporative power of a Maxim may be considerably in- 
creased by using the muzzle attachment, or a silencer; 
both appliances retarding the free escape of the hot gases 
after the bullet has left the bore. 

A bullet weighing 215 grains, with a muzzle velocity of 
2050ft. per second, represents a muzzle energy of 2004 
foot-pounds. The heat transmitted per hour is 133,363 
B.T, units, and the number of rounds fired per hour at 
450 per minute is 27,000; so that the heat transmitted 
and utilised in boiling the cooling water is 4.94 B.T. 
units, or 3824 foot-pounds per round. The heat absorbed 
is thus nearly twice the muzzle energy. These figures cor- 


| respond to the minimum heat loss to the barrel per 


round, owing to the fact that a considerable percentage is 
case, the breech 


| action, and the breech end of the barrel not subjected to 
| the cooling action of the water. 


The length of the barrel cooled by the water is about 


| 2ft., and the surface of the bore per foot length is about 


| square feet. 


(0.08 square feet. The internal surface of the cooled 
portion of the barrel is thus 0.16 square feet, and the 
external surface 0.37 square feet, or 4 mean area 0.21 
The mean thickness of the walls is ().2in. 
lt is now possible to estimate the difference between the 


| mean temperature of the inner and outer skins. 





If t be the ateady temperature on one side of a steel 
plate, 0.2in. in thickness, and water be evaporated at 


| 212 deg. Fah. on the other, and if w be the number of 
| pounds of water evaporated per hour from and at 212 deg. 


Fah., then from an analysis of various trials the following 
rule has been derived :— 
¢ — 218 = 1.76 w. 

Now, in a Maxim the number of pounds of water evapor- 
ated from and at 212 deg. Fah. is 138.2 per square foot 
of external surface, and 189.4 per square foot of meal 
surface. Hence from the above rule ¢ = 551.8 deg. Fab. 
In other words, the mean temperature of the skin of the 
rifling is of the order 550 deg. Fah., when the steady state 
of evaporation has been reached. The highest tempera- 
ture attained by the actual skin of the ritling would be 
obtained by adding to the above calculated mean the 
excess due to the temperature fluctuation per round, 
which can be shown by Fourier analysis, and has also 
been proved experimentally for an internal combustion 
engine to be very small. Coker, for instance, has fur- 
nished experimental evidence from an internal combus- 
tion enging, where the maximum skin temperature was 
only 4 deg. Cent. in excess of the mean. Taking the 
ordinary values of the specific heat and conductivity of 
steel, and the nearest simple harmonic variation of tem- 
perature of the bore gases, and using the relation that the 
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amplitude of the temperature change at a depth « feet 
below the surface is 
-z wer 
Ce / TF’ 


is the amplitude at the inner surface, then at a 





C 
rept of 0.1in, the amplitude is < .001 C., and the tem- 
perature fluctuation at the surface is of the order of 
30 deg. —50 deg. Fah. : 

The mean temperature of that part of the skin of the 
rifling which, as a rule, would only show wear and not 
scoring, is thus of the order of 600 deg. Fah. At the 


commencement of the rifling it would, of course, be 
higher, but probably not exceed 1000 deg. Fah. It is 
evident, however, that with this temperature and the very 
high gas speed considerable changes of surface structure 
and condition are to be expected, if the action is con- 
tinuous and prolonged ; but that with rounds fired a few 
at a time, and comparatively lengthy pauses between the 
series, no rapid deterioration of the surface is to be 
expected. ' , 

The above rough estimate, applicable to the case of a 
Maxim in which the ratio of cubic inches of gas to 
square inches of surface is small, leads us to expect con- 
siderably higher temperatures of the metallic film, when 
we deal with the heavy natures of ordnance which have 
from 2.5 to 8.5 cubic inches of gas per square inch of sur- 
face. In the case of a modern 12in. gun, calculation 
shows that the maximum skin temperature of the front 
slope of the chamber and the commencement of the 
rifling, is of the order of 1400 deg. Fah., that is to say, 
in the neighbourhood of the A C, point ; this temperature 
being the maximum momentarily reached by the skin 
during a single round, when the gun is cold to 
start with. With continuous firing the above estimate 
may be considerably exceeded. A 12in. gun firing at its 
battle practice rate would have the internal surface of the 
chamber at a temperature exceeding 200deg. lah. in 
about half an hour, so that the maximum temperature 
momentarily reached by the surface of the bore may be 
expected to exceed 1600 deg. Fah., and this providing the 
surface remains smooth. Once the surface has become 
roughened, the small particles of metal constituting the 
high points on the surface would become softened or fused, 
and easily washed away by the rush of the products of 
combustion over the surface. In this way scratches, 
tool marks, &c., may comnience scoring before it would 
otherwise take place. 

Generally speaking, we may say that, providing the 
surface of the bore remains smooth, the metal never 
reaches a temperature approaching fusion. In the case 
of explosive vessels used as a means of eroding vents, 
the ratio of cubic inches of gas to square inches of surface 
is very much larger, and the time of action much longer, 
than in a gun, and in all probability actual fusion of the 
metal of the vent does take place; one firing sufficing to 
enlarge a vent from 0.15in. to 0.30in. diameter. 

Effect of temperature on the skin of the rifling.—We 
have seen from the general characteristics of erosion 
that two distinct features are present, one of which— 
scoring—proceeds at a rapidly increasing rate, when it 
has once *commenced; and the other—wear—which is 
general throughout the bore, and proceeds at a decreasing 
rate. And when we examine the surface of the bore 
itself, whether scored or worn, or not, we note that it is 
covered with a network of fine hair cracks, and has taken 
on a glass hard surface, which frequently cannot be 
worked by a file or scraper. The fine hair cracks are 
most numerous where the metal is exposed to the highest 
temperatures, and where the pressure of the driving band 
and body of the projectile on the rifling is greatest. It 
is thus important to note the nature of the forces which 
act on the surface of the rifling. 

A modern projectile, when loaded in a gun, does not 
lie axially with the bore. It is more or less supported, at 
the rear, by the grip of the rifling on the driving band, 
and since the clearance between the diameter of the pro- 
jectile and the diameter of the bore across the lands is 
from 0.04in. to 0.05in., it follows that the fore part of the 
projectile is resting on the rifling, and the base is held 
obliquely by the driving band. On ignition of the charge 
the band is engraved, and the forward motion of the 
projectile causes the nose of the shell also to take the 
rifling. With a uniform twist it is possible that the pro- 
jectile may proceed down the bore with the nose as well 
as the driving band carrying the rotation thrust ; but with 
a variable twist some readjustment must be made, since 
the rifling at the nose will tend to give one speed of rota- 
tion and the rifling at the driving band another speed. 
And the readjustment consists either in distorting the 
band, or in re-engraving it or the nose of the projectile, 
the familiar multiple engraving being the result. 

But, in addition, we have to note that the bore of the 
gun is by no means rigid. A 12in. 50-calibre gun has a 
length of about 36ft. unsupported in front of the cradle, 
and this very stiff cantilever has a maximum deflection 
of the muzzle below the prolongation of the axis of the 
bore at the cradle of about 0.2in., corresponding to an 
angular deflection of between 4 and 5 minutes at the 
muzzle. The unsupported muzzle, on the imposition of 
firing stresses, vibrates about its fixed end in the cradle, 
from 130 to 140 vibrations per second being the average 
for a 12in. 50-calibre gun wired to the muzzle. It is thus 
seen that, not only is a projectile excentric to the bore 
from the first instant, but that also it has to partake 
of the vibratory movement of the muzzle as it 
proceeds down the bore; and since the centre of 
the muzzle moves through a distance of about jin. 
up and down, during the time the projectile takes to pass 
down the bore, it is obvious that there must always be a 
radial thrust on the top of the lands acting on the pro- 
jectile to make it conform to the vibratory state of the 
bore at the particular instant. Since the clearance is 
small, it is probable that about one-sixth of the lands are 
under pressure from the nose of the projectile at any 
time. In the old short and rigid smooth bores, with large 
Windage, the projectile proceeded down the bore, bouncing 





from one side to the other. In the modern gun of great 
length the same bouncing action takes place, but due to 
a different cause. 

Taking the instant when the projectile is at the muzzle, 
and assuming the simple case of simple harmonic vibra- 
tion of the bore, we are able to calculate the acceleration 
of the bore in a direction transverse to the motion of the 
projectile, and this must equal the transverse acceleration 
of the projectile itself at that point. Multiplying by the 
mass of the projectile, we have a measure of the total 
radial thrust of the bore on the side of the projectile, and 
hence of the intensity of thrust on the lands. Calculation 
shows that for a gun of the type of the modern 50-calibre 
12in., a flattening of the lands is to be expected at the 
muzzle; and probably excessive wear. Since, as a rule, 
the bottom of the grooves would not be in contact with 
the body of the projectile; the wear and increase of diameter 
would be confined to the lands alone. Experience shows 
this to be the case. 

Also it is to be expected that the continued pounding 
and scrubbing action of a steel projectile on the top of the 
lands will result in the surface becoming hard and 
polished, and give rise to skin fractures, indicating 
increases in surface density, irrespective of any tempera- 
ture effect. And hence, if we look upon the general wear 
of the bore, excluding the part where scoring takes place, 
as due in the main to the friction of a steel projectile, and 
not to the gaseous products, we get an explanation of the 
fact that wear proceeds at a decreasing rate. The surface 
of the bore is at first comparatively soft, but the scrubbing 
action of the projectile—-quite distinct from the friction 
of the driving band—aided by the heatings and quench- 
ings on firing, causes the surface, particularly the top of 
the lands, to become smooth and hard, and thus the 
removal of surface material by the mere forces of friction 
is retarded. Further, it is to be noted that an enlarge- 
ment of the bore does not necessarily mean wear; at the 
muzzle, at any rate, it would generally mean the flatten- 
ing of the lands. 

The effect of violent temperature strains in the skin of 
the rifling is to produce the well-known shrinkage cracks, 
and when the maximum temperature approaches the 
AC, point, to cause very profound changes in structure, 
these changes being probably facilitated by the friction of 
the projectile, the driving band, and the products of com- 
bustion. Guillet has examined the modification of struc- 
ture in the edges of a cut made by erosion with an 
oxy-acetylene flame. He found the change of structure 
was quite local, only a small thickness of metal contiguous 
to the cut being depreciated in value. Harbord has found 
a similar modification in the cut made by a toothless 
circular saw, the temperature in this case being purely a 
friction effect. Micro-sections from the bottom of the 
saw cut showed that the intense local heating had 
changed the normal structure of ferrite and pearlite to a 
confused structure, and in some cases the change was so 
marked that a definite structure was entirely absent. 

Beilby has also carried out most fascinating researches 
into the structure of the surface films of ductile metals. 
He has shown that the surface film of a metal behaves as 
if the solid particles were liquid. Under the microscope 
a polished or abraded surface appears covered with a 
viscous fluid, the surface molecules exhibiting a remark- 
able mobility under the action of heat at comparatively 
low temperatures, and by the mere mechanical strain of 
abrasion. : 

The early appearance of erosion on the driving edge of 
the rifling is probably due to this modification of surface 
structure under heat primarily derived from friction with 
the projectile. 

Comparative effect of full and reduced charges, and 
the life of inner gun tubes.—A most important feature 
of erosion is its lessened rate of development with 
reduced charges. And since, for purposes of economy, 
most of the life of an inner tube is spent in firing reduced 
charges, it is necessary to formulate rules governing their 
effect, so that guns of the same type, which have fired 
different proportions of full and reduced charges, may be 
directly compared. 

Charges are compared by weight, and the rule govern- 
ing British ordnance is that 1 full charge = 4 three- 
quarter charges = 16 half charges. That is to say, the 
same shortening of the life of an inner tube is brought 
about by firing 1 full, or 4 three-quarter, or 16 half 
charges. 

Judging from the maximum temperatures, pressures, and 
the velocity at maximum pressure; and noting the rules 
in use elsewhere, one is inclined to believe that the effect 
of reduced charges is considerably understated in the 
above rule, and that, in fact, the one rule cannot be 
made to suit all natures of gun. Erosion, besides being 
a matter of temperature and velocity, is also one of 
quantity of heat, and the ratio of volume to surface. 

An estimate based on considerations of the quantity of 
heat absorbed by the walls leads to the conclusion that 
for a gun of 12in. calibre, the rule should be 1 full 
= 2 three-quarter = 6 half charges. 

For a gun about 6in. calibre, 1 full = 3 three-quarter 
= 12 half charges. 

And the first quoted rule, for guns about 3in. calibre. 
But actual experience can alone decide. 








SURFACE COMBUSTION. 


SURFACE combustion is not a new idea. As long ago as 
1816 Sir Humphry Davy investigated it, and for the next 
twenty years various scientists, such as Dulong, Thomas 
Graham, and Faraday, speculated upon and discussed its 
phenomena. Then for sixty years there is a blank, and 
surface combustion seems to drop out of scientific existence. 
Some years ago the subject was revived, notably by Dr. W. A. 
Bone, Livesey Professor of Applied Chemistry at the 
University of Leeds, who, working in conjunction with 
Mr. C. D. McCourt, has considerably advanced the theoreti- 
cal side of the subject, as well as devising some important 
industrial applications for it. On Thursdays, March 30th 








and April 6th, Dr. Bone delivered two lectures at the Royal 
Institution, in which he explained the theory of surface 
combustion and demonstrated its practical application. 

The term ‘‘ combustion ’’ is ordinarily understood to mean 
the combination of two chemical substances, with the rapid 
generation of heat and flame, but investigation shows that 
the expression must be given a wider interpretation than 
this if it is to meet all conditions. Nearly a hundred years 
ago Davy recognised that two gases can be caused to combine 
slowly, and without the production of flame, at temperatures 
below their true point of ignition. Thus hydrogen and 
oxygen in their combining proportions begin to unite slowly 
and without any sign of flame at about 500 deg. Cent., 
although the true stage of ‘‘combustion’’ is not reached 
until the temperature is raised to 550 deg. Cent. The rate 
at which combination takes place when the temperature is 
below the ignition point is slow, but it can be greatly 
increased if certain bodies, such as porous porcelain, fire-clay, 
magnesia, platinum, nickel, ferric oxide, gold, silver, &c., 
be brought within reach of the gaseous mixture. This fact 
has long been illustrated by the case of platinum. For a 
number of years a gas-lighting device has been on the 
market consisting simply of a fine wire of this metal 
mounted in a suitable cage. When this is held in a stream 
of gas ‘‘ activation,’’ as the acceleration of combination is 
spoken of, takes place, the heat generated causes the wire to 
glow and finally the gas 1s ignited. 

To what exactly this activating process is due is not clearly 
understood, although many theories were advanced to account 
for it soon after its discovery by Davy. Doubtless Professor 
Bone will soon be able to give us a clear account of its 
mechanism, but in the meantime we must content ourselves 
with the knowledge that the slow flameless combustion of 
two gases when below their true ignition point, can be 
changed into a quick but still flameless combustion by the 
action of certain bodies. 

So far, all that we have said on the subject of activation 
was known to Davy. But we have now to take up the work 
of Dr. Bone and his colleagues, and when we do so we find 
that another discovery has been made. Briefly put, this is 
to the effect that the activating properties of certain bodies 
are not confined to cases where the temperature of the 
combustible mixture is below the ignition point, and that 
this somewhat mysterious phencmenon is as marked, if not 
more so, when the temperature is atove that identified with 
combustion in the ordinary sense. If a combustible mixture 
of two gases be injected into a source of heat at a temperature 
greater than that required for its combustion, it will, of 
course, ignite, generate heat, and give off flame. But it has 
been found that if the source of heat consists of one of a 
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Fig. 1—-POROUS DIAPHRAGM 


series of bodies in an incandescent state, the mixture 
experiences activation, the combination of its constituent 
gases takes place more quickly than in the previous case, 
greater heat is generated in a given time, and flame is 
entirely absent. This is surface combustion as made use of 
by Professor Bone in his several applications of the process. 

The heat generated in this extended operation is of itself 
sufficient to keep the activating surface in an incandescent 
state, and by suitably choosing the material from which to 
make the activating body nearly all the potential energy of 
the gaseous mixture can be converted into radiant heat. 
It is obvious that if the mixture be injected on to the surface 
with too low a velocity, the heat generated by its flameless 
surface combustion may ignite the gas which has yet to reach 
the surface. To prevent this, the velocity of injection must 
be greater than the velocity with which the mixture back- 
fires. 

These remarks must suffice for the theoretical part of Pro- 
fessor Bone’s lectures. We will now pass to describe certain 
practical applications of the phenomenon of surface combus- 
tion. The lecturer’s first demonstration was made with the 
apparatus shown in Fig. 1. This consists of a slab of porous 
fire-clay material, about 1ft. square and 1gin. in thickness, 
mounted in an iron casing. A chamber is formed at the back 
of the slab, and into this a mixture of air and gas in propor- 
tions sufficient to ensure complete combustion is led under a 
pressure of from jin. to 2in. by water gauge. When the 
mixture had been turned on, the lecturer applied a light to 
the front surface of the porous diaphragm. A sheet of ordi- 
nary blue flame spread over the entire surface, but in less 
than a minute the fire-clay became incandescent and the 
flame vanished completely. Surface combustion was now 
taking place and a very great amount of heat was being 
radiated from the porous plate. It is not to be thought that 
the diaphragm represents only so many tiny Bunsen flames. 
The phenomenon is quite different—flame is entire y absent, 
the rate of combination between the air and gas molecules is 
much quicker than it is in the case of a Bunsen flame, and 
the heat radiated in a given time from a unit of area of the 
surface is far greater than would be the case with an equiva- 
lent collection of small Bunsen flames. At a distance of 6ft. 
from the front of the apparatus it was almost impossible to 
bear the heat on the face and hands. Yet in spite of this the 
back of the iron casing was perfectly cold, and further the 
back of the porous diaphragm itself, could it have been 
reached, would have been found, according to Dr. Bone, 
just as low in temperature. Indeed, the whole pheno- 
menon of surface combustion was limited to a depth in the 
plate not greater than jin. Some idea of this and 
of the small amount of reserve heat in the diaphragm was 
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obtained by reducing the gas and air supply. The radiation 
from the surface responded immediately, and the plate 
instantly darkened in hue. The diaphragms, the lecturer 
explained, could be made with varying degrees of porosity, 
and they stood the heat very well. At Leeds one had been at 
work for nine months, and showed no signs of deterioration. 
Next the crucible furnace, shown in Fig. 2, was exhibited 
in action. Here the gaseous mixture is injected through the 
bottom of the furnace on to a bed of refractory material 
surrounding the crucible. Surface combustion again takes 
ae and, in addition, the heated waste products are baffled 
y the material of the bed in their passage upwards, so that 
the crucible gets very thoroughly heated, and the tempera- 
ture attained is much greater than that which could be 
reached with the same mixture burned ordinarily. By means 
of a Féry spiral bolometer the temperature within the fur- 
nace, when Dr. Bone demonstrated its working last week, 
was found to be 1220 deg. Cent., and at this temperature 
there was no appearance of flame through the top of the lid. 
Temperatures as high as 1400 deg. Cent. or 1500 deg. Cent. 
have, it was stated, been attained with this furnace with a 
similar absence of flame. 
Among other applications to which surface combustion 
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Fig. 2--CRUCIBLE FURNACE 


might be put, Professor Bone mentioned that of cooking and 
the evaporation of liquids. This latter process he illustrated 
with the arrangement shown in Fig. 3. A circular dia- 
phragm, about 54in. in diameter and lin. thick, and com- 
posed of the same material as that used for the plate 
illustrated in Fig. 1, was mounted in a suitable casing, to 
which air and gas could be admitted at the back. This was 
placed on a stand over a dish containing sodium silicate in 
solution, with the diaphragm facing downwards. The solu- 
tion was thus evapora by radiant heat received from 
above, and consequently the silicate formed in layers over the 
surface of the solution, each layer as it formed being 
skimmed off. Had the ordinary method of evaporation from 
below been employed, the solution—a particularly difficult 
- to deal with—would have been thrown right out of the 
dish. 

That the process of combustion going on within the 
diaphragm and on its surface in nowise depends upon atmos- 
pheric oxygen for its support was next demonstrated by 
plunging the disc used for the above experiment into an 
atmosphere of carbon dioxide. Combustion went on as 
before, and the surface of the disc showed no diminution in 
its intensity of colour. 

The smith’s fire shown in Fig. 4 is another application of 
the principle. Its construction is analogous to that of the 
crucible furnace shown in Fig. 2. Although a welding heat 
is in existence within the mass of the refractory material the 
hand can be borne, Dr. Bone explained, a few inches above 
the fire. 

For the heating of rooms a sheet of nickel gauze placed in 
front of the porous diaphragm produces an even more intense 
radiation. This addition results in a shortening of the wave 
length of the radiated light, and gives the impression of a 





Fig. 3—EVAPORATING A LIQUID 


higher temperature. Before passing to what must be the 
most interesting application of surface combustion as far as 
engineers are concerned, we may say that the gas used with 
the diaphragm need not necessarily be very pure. Blast 
furnace or coke oven gases are quite suitable, as any impuri- 
ties which they may contain are burnt up very quickly in the 
intense heat produced. This fact may be illustrated by a 
reference to certain experiments carried out by Dr. Bone and 
his colleagues with carborundum as a refractory material for 
the diaphragm. It was found that this substance could not 
stand the high temperatures produced. Indeed, it was 
quickly burned to carbon dioxide and silica, thereby indicat- 
ing a temperature of something like 2000 deg. Cent. 

We now turn to Fig. 5, where a boiler fired by surface 
combustion methods is shown in diagrammatic form. The 
experimental boiler shown at the time of the lecture had 
three tubes, 3in. in internal diameter and 3ft.long. These 
were packed with fragments of Glenboig firebrick, and into 
them the gaseous mixture was injected from a suitable 
chamber arranged at one end. The boiler illustrated in 
Fig. 5 isa ten-tube example, and it will be seen from the 
end view that the casing is divided into three chambers, so 
that either 2, 4, 6, 8, or 10 tubes can be brought into action. 


C, D, each of which is divided into three, as shown in the 
end view. Into each of the three divisions of chamber C a 
pipe A is led, and into each of the corresponding divisions of 
chamber D a pipe B gives admission. Fire-clay ferrules E 


a short pipe F projects from the chamber D. These 
arrangements are all necessitated by the fact that back-firing 
of the gas is liable to take place when the boiler is being 
started. When starting up, air alone is admitted to the 
chamber C by way of the tubes A, and gas alone to the 
chamber D by way of the tubes B. A flame is now applied 
to the ends of the boiler tubes, and the gas and air supply 
adjusted until the flame strikes back and combustion proceeds 
in the beds of fire-clay. When the mass has become incan- 


the exit end of the boiler tubes a feed-water heater is 
arranged, and through this the products of combustion pass. 
This heater is not shown in our engraving. 
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Fig. 4—SMITH’S FIRE 
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The results of a test recently carried out by Professor Bone 
on a ten-tube boiler are given below :— 
Test with Leeds Coal Gus, December 8th, 1910. 


Pressure of mixture entering boiler tubes .. .. 17.3in. 
Pressure of products entering feed-water heater . 2,0in. 
Pressure of steam .... .. 100 Ib. per sq. in. 
Corresponding temperature 168 deg. Cent. 
Temperature of gases leaving boiler tubes 230 deg. Cent. 

, gases leaving feed-water heater.. 5 deg. Cent. 

a water entering feed-water heater 5.5 deg. Cent. 


water leaving feed-waterheater.. 58.0 deg. Cent. 


Evaporation per square foot of heating surface 


perhour.. .. ee yee Cee 21.6 Ib. 
Hest BALANcE. 

Gas burnt per hour at 0 deg. Cent. and 760 mun... 996 cubic feet | 
Net calorific value.. .. .. .. .. .. -. -- 562 B.Th.U. | 
Heat supplied to boiler per hour . 559,800 B.Th.U. | 
Water evaporated perhour .. .... .. .. 450.3Ib. 
Water evaporated from and at 100 deg. Cent. per 

hour Pathisat Cosy sok. Sh hen) 3s) de> ae “eo 
Heat transmitted to water per hour 527,800 B.Th.U. 
Ratio 527 0,943 

£59, 


It will be seen that an efficiency of between 94 and 95 per 
cent. is claimed for this boiler. This figure is, of course, 
exceedingly high as compared with what is obtained with all 
other forms of steam generator. The loss by radiation is 
said to be about 2 per cent., the balance being accounted for 
by the heat remaining in the gases passing away from the 
feed-water heater. | 
One not unimportant, although subsidiary feature of this 
design of boiler, is the simplicity of the setting required. 
Two cast iron stools are sufficient for this purpose. No 
boiler chimney need be used, the gas being either pumped or 
sucked through the tubes by mechanical means. The differ- 
ence of pressure between the inlet and outlet ends of the 
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boiler tubes need merely be that required to overcome the 
intervening friction and resistance. There are many other 
interesting features in connection with this boiler. It is 
found, for instance, that in the first foot of length 65 per cent. of 
the total evaporation takes place. The second foot accounts 
for 25 per cent., and the third for the remaining 10 per cent. 
It is obvious that if a larger boiler were required the diameter 
and number of tubes would be increased, but not the length 


of the boiler. The constitution of the products of combustion 
is also of interest. The analysis is given as follows:— 
C0» 


10.7 per cent. 
Oo... 1.6 ” 
No.. 


Although minute 
of hydrogen, carbon monoxide, or marsh gas (C H,) could be 
detected. The effect of the film of air adhering to the inner 
surface of the fire tubes has recently been the subject of con- 
siderable discussion among boiler engineers. But it is 


es 87.7 


” 


its effect is quite negligible. 





The end- casing is really double, and contains two chambers 





partially close the end of each tube, and into each of these | 


descent, the gas to chamber D is shut off, and through the | 
pipes A a suitable mixture of air and gas is admitted. At | 








research was made not the slightest trace | 
| rudder at each end, the after one being of the balanced type and 


For the heat transmitted | three Parsons’ turbines, driving th i - 
through it is not carried by conduction, but by radiation, so | one propeller. A further a the vessel is the adoption 
that the total quantity passing is determined solely by the ' of water-tube boilers of the 


a 


power of the tubes themselves to transmit it. Another ye 
important feature is the quality of the steam produced 
This is said to be very dry, and its aspect, when blown 
off from the experimental boiler in the lecture-room 
of the Royal Institution seemed to confirm this, The 
fact that everything taking place within the boiler, the heat. 
ing of the fire-clay beds, the radiation of the heat through the 
metal of the tubes, the evaporation of the water, &c., occurs 
perfectly uniformly, lends itself to the standardisation of the 
design, so much so that merely by noting the entering pres. 
sure of the combustible mixture, it is possible to tell very 
approximately how much water is being evaporated per hour, 

We understand that a company — Ra‘iant-Heating 
Limited, Armley, Leeds—has been formed to promote the 
industrial applications of surface combustion. 











‘TRAIN DESPATCHING BY TELEPHONE IN 
CANADA. 


THE Canadian Pacifis Railway Company has decided stil} 
| further to increase the method of train despatching by tele. 
phone over its system, and authority has been given for the 
equipment this year of 1528 additional miles. This wil] 
| make a total of 3782 miles of telephone train despatching 
| circuits on the Canadian Pacific Railway, covering the line 
| from Kamloops to Calgary; Medicine Hat to Winnipeg; Fort 
| William to Ottawa and Brockville ; Sault Ste. Marie, Mich., 
| vid Sudbury, to Toronto ; Windsor, Ont., to Smith’s Falls ; 
St. Thomas, Port Burwell, and St. Mary’s branches ; Quebec 
to Montreal; Montreal to Newport, Vt., and St. John, 
N.B., and the Temiskaming branch. In connection with 
the installation of the telsphone despatching system, two new 
copper wires are erected, each weighing 2001b. per mile, 
while in the stations the very best apparatus obtainable js 
used. On all sections where there are telephone train 
| despatching circuits every train, whether passenger or 
freight, is equipped with a telephone set and a jointed pole, 
by which, in case of necessity, telephonic communication 
with the train despatcher for the district can be established 
almost immediately, and in the event of a train being 
‘* stalled ’’ between stations a great deal of delay in obtain 
ing assistance is avoided. These train telephone sets are also 
used a great deal by freight trains at sidings where there js 
no regular train operator, and frequently many hours’ delay 
to a freight train is saved. 


New CLypE DrepGinG PLANT.—The Clyde Navigation 'l'rustees, 
at their meeting on 4th inst., came to adecision with rezard tothe 


| new dredging plant they some time ago resolved to acquire in view 


of the scheme of increased deepening of the Clyde, which has 
recently been entered upon. The Trust has approved the recom- 
mendation of the Workshops Committee as to the acceptance of 
the offer by Lobnitz and Co., Renfrew, for the construction of a 
dredger for the sum of £39,900, being the lowest and otherwise 
‘satisfactory tender received. It was also agreed to accept the 


| offer of Lobnitz and Co. for four hopper barges of 1200 tons 


capacity, at the total price of £76,000. The Trust has also decided 
to invite tenders fora new steam tug to replace the paddle tug 
Clyde, which it is about to withdraw from service. The new vessel 


| is to be a twin-screw tug of l11ft. overall, 23ft. moulded breadth, 
| and 12ft. moulded depth. The vessel will be built in accordance 


with the mechanical engineer’s drawings and general specification, 
and it has been reserved for further consideration whether the 
vessel might also be equipped with pumping machinery for salvage 
purposes. 

New TuRBINKE CHANNEL STEAMER RIvieRA.—Messrs. William 
Denny and Brothers, Dumbarton, launched on April Ist the 
turbine steamer Riviera, for the South-Eastern and Chatham 
































Fig. 5—SURFACE COMBUSTION BOILER 


Railway Company’s service between Britain and France. The 
vessel, which is slightly larger than the older boats of that 
company’s fleet, is 315ft. long, has a moulded breadth of 4I1ft., 
and is 24ft. 6in. deep to awning deck. A feature in the passenger 
accommodation of the vessel is a large airy apartment for first- 
class lady passengers on the main deck, so constructed that the 
windows may be kept open in almost any weather. Special pro- 
vision has been made for the carriage of motor cars, large numbers 
of which are crossing the Channel owing to the popularity of 
continental motor tours. For this purpose the aft end of the main 
and awning decks has been specially strengthened and a large 
hatchway provided for their shipment without fear of any damage. 
The appliances for working the vessel are very powerful, and con 
sist of a large windlass and capstan forward, and a warping capstan 
aft, with two hoisting capstans—ono at each hatchway—working 
in connection with very efficient derrick gear. The vessel has 2 


specially designed by the builders, and is worked by a steam tiller 
controlled from the flying bridge by means of a telemotor gear. 
The bow rudder, built to the form of the vessel, is worked by steam 
gear on the rudder head, controlled from the flying bridge. The 


claimed for this boiler that, whether this film exists or not, | propulsive machinery, made by Messrs. Denny and Co., consists of 


ree lines of shafting, each having 


bcock and Wilcox type. 
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RAILWAY MATTERS. 


Tux Light Railway Commissioners have decided that 
not deal in their capacity as Commissioners with the pro- 





they ‘ight railway from Mouldsworth over the Chester Vale, via 
jorley to Nantwich, as there is evidence that there would be 


aubstantial competition with the London and North-Western 
Railway. 

Five Mallet locomotives, each weighing 461,000 Ib., 
which is said to be 51,000 Ib, heavier than any locomotive now in 
service, have just been shipped to the Baltimore and Ohio from the 
Schenectady works of the American Locomotive Company. The 
tender weighs 181,0001b. loaded, making the combined weight of 
the engines and tender 642,000 Ib. The new locomotives will be 
ysed on the mountain division of the line. 


In answer to a question in the House of Commons, the 
Colonial Secretary said that the Government had provided 
£180,000 for the construction of the Jinja-Kakindu Railway 
(Uganda Protectorate). Asked, further, whether he was aware 
that for 14 miles this railway was planned to pass through a 
district infested with tsetse fly, and in which sleeping sickness pre- 
yailed, Mr. Ha:court said he understood that the line was being 
carried higher in the hills for the express purpose of avoiding fly- 
infested areas in a sleeping sickness belt. 


Tue general manager of the Southampton tramways 
department reports that since the first equipments for the new 
cars were ordered a year ago, an improvement has been brought 
out in the motors by the makers of the same. This involves the 
use of commutating poles in the field circuit and a difference in 
the lubrication system as far as the armature bearings are con- 
cerned. The makers are to incorporate the new arrangements in 
the motors for the six cars which they have now started to build, 
as economy in current consumption and lubrication will be effected. 
The increased cost will be £5 per equipment. Motors so equinped 
are working in Leeds, Nottingham, Bolton, Birmingham, Hud- 
dersfield, and other places, 


AccorpInG to the Electrical Review, the Austrian 
Railwaz Department has worked out a general plan for utilising 
the water power which will be available when the dam across the 
Sarn Valley is erected for the generation of electric current for 
railway working. The plan falls into two sections, the first afford- 
ing 15,000 horse-power and the second 14,300°horse-power. The 
estimated construction costs of the two stations to be erected are 
put at about 5,500,000 marks. Lately a further scheme has been 
developed in connection with the projected loca] railway in the 
Sarn Valley, which it is proposed to extend to the traffic centre at 
Boz2n. In consequence of the special diffienIties of the route, the 
outlay on this extension is estimated at 4,500,000 marks. 


Tur officers of the city and the engineers of the rail- 
ways have practically agreed on the plans for elevating about 
fifteen miles of railway in Chicago during the next six years, most 
of the work to be completed in four years, According to the 
Railway Gazette, the most important sections are the Illinois 
Central, Seventy-ninth-street to Kensington-avenue, five miles ; 
New York, Chicago, and St. Louis. Seventy-ninth-street to Ninety- 
fifth-street, two miles; Chicago, Rock Island and Pacific, South 
Chicago branch, two miles; and Chicago and Western Indiana, 
State-street to Stoney Island-avenue, and on the Dolton branch, 
34 miles, Other sections are on the Belt Railway, the Michigan 
Central, and the Kensington and E,stern. The cost of the pro- 
posed work will be probably £900,000. 


DurinG 1910 considerable activity was shown in the 
initial construction of the Szechuen-Hupeh Railway, China. 
Early in the spring nearly 10,000 coolies were employed, and in 
November no less than 15.000 were at work on the road. In the 
construction of this line the best engineering knowledge is neces- 
sary, the work being far more difficult than that of any other rail- 
way in China. In 15 miles from Ichang through to Wanhsien 
numerous tunnels through solid rock will have to be constructed. 
The longest tunnel is about 6200ft. long, and is 50 miles distant 
from Ichang. The contract for this tunnel was let and construc- 
tion commenced some months ago. Twenty-five miles from Ichang 
two tunnels of about 1000ft each have also heen contracted for 
and the work begun. The first tunnel of 700ft. on the second 
section, 15 miles from Ichang, has just been completed. All of the 
tunneling is done by hand-blasting. 


Rapip progress, states the Railway Times, is being 
made with the construction of the double track electric railway 
between Euston and Watford, running for the most part parallel 
with the London and North-Western main tracks. The work was 
commenced at Willesden, the distance to Watford from that point 
being 124 miles. The work has so far advanced between Willesden 
and Harrow that the permanent way is being laid down, but opera- 
tions are in progress along the entire route, nine hundred men 


being engaged. Several new stations are to be erected One will | 


be situated between Sudbury and Harrow, and another is in course 
of construction at Willesden which will give access to Willesden 
and Hampstead Junctions. The length of the line will exceed 17 
miles, and its opening will free the main system from suburban 
traffic. Among the places to be served by the electric railway will 
be Harrow, Wembley, Sudbury and Bushey. 


A pRoJECT under consideration by the Public Service 
Commission of New York contemplates the installation of a moving 
platform, akin to that in the Paris Exhibition of 1900, under 
‘Mth-street. The platform itself would move at the rate of 12 
miles an hour, and be bordered by three access platforms running 
at the speeds of 3. 6, and 9 milesan hour. As it is proposed to 
provide seats on the main platform, passengers will have all the 
advantages of an underground electrical railway, with the additional 
convenience of being able to step on and off the endless and ever- 
running train at any point. Between the moving platform and 
the wall of the subway there will be a continucus gangway, wi'h 
numerous ticket offices and entrance gates. In order to minimise 
vibration and noise, it is proposed that the wheels beneath all the 
platforms shall be fitted with india-rubber tyres. Figures 
published by the Public Service Commission show that stopping 
trains of five cars carry 22,500 passengers per hour, and express 
trains of eight cars 36,000 passengers per hour, while it is estimated 
that 73,5(0 passengers per hour could be transported by the 
moving platform, 


Tue faster trains over the Bournemouth-Weymouth 
section of the London and South-Western Railway are frequent] 
worked by the older Adam’s 4-4-0 engines, numbers 445 to 456, 
having 18in, by 24in cylinders and 7ft. coupled wheels. Accord- 
ing to the Rarlway Club Journal, one of these veterans, No. 446, 
made quite a smart run with a load of five corridor coaches on the 
6,18 p-m. ex. Dorchester, per! Moreton (54 miles) in 7 min. 
22sec., ‘Wool (10 miles) in 11 min. 34sec, and Wareham (16 miles) 
in 15 min, 56 see. The 13 miles from milepost 135 to milepost 122 
were covered in 12 min. 7 sec., but after slowing for the Ham- 
worthy curves it ran without steam to the stop at Poole to avoid a 
too early arrival, and thus managed to spin out the time for the 
22} miles to 26 min. 44 sec., of which 54 min. had been spent in 
crawling in from Hamworthy Junction, a distance of 2} miles. 
This section is considerably harder in the opposite direction when 
the adverse grades include the Wool bank, ending with 1} miles 
of 1 in 100, and 294 min. are allowed for trains running between 
Poole and Dorchester without stop. No 447 hauled 130 tons on 
9.1 a.m. ex. Poole and accomplished the run in 29 min., passing 

areham (7} miles) in 10 min. 10 sec., inciuding the Hamworthy 
slack, Wool (12} miles) in 15 min. 34 sec., and Moreton (163 miles) 
pte 21 sec., the minimum on the ] in 100 being 38.3 miles 

r 








NOTES AND MEMORANDA. 


THE Japanese have developed the extensive manufac- 
ture of matches in China. There are factories at Tientsin, Pekin, 
Hangkow, Shanghai, and other places. The viceroys do not allow 
the erection of several factories in the same town, so that each 
factory has a kind of local monopoly. The factory at Hangkow 
employs 3600 hands, and produces 50 or 60 tons daily. 


Tur Electrician recently gave some records which have 
been obtained by the Ranch and Lang Company, of Cleveland, 
Ohio, from twenty owners of its electric pleasure cars, these 
having been in use for various periods, The records show that 
the twenty cars cost £540 for batteries, tires, and adjustments 
during 1910. This represents an average yearly expenditure of 
£27 per car. 


Tue Electrical World states that the energy from 
Niagara Falls, including operation on both sides of the Falls, is 
used at the rate of 126,000 horse-power for electro-chemical process, 
56,200 horse-power for railway service, 36,400 horse-power for 
lighting, and 54.540 horse-power for various industrial services, 
the total being 273,140 horse-power. Since the water of Niagara 
Falls represents probably 5.000,000 horse-power, it would seem that 
only about 5.5 per cent. of the available power is being utilised at 
present. 


THE most prominent kind of dielectric hysteresis is s 
kind which is closely analagous to what is termed elastic lag ir 
mechanics, Glass, for example, when subjected to a mechanica 
stress takes on a certain amount of strain (deformation) quickly 
after which the strain slowly increases for a time; and when th 
stress is removed a remnant of the strain persists for some time. 
This kind of hysteresis is sometimes called viscous hysteresis, and 
is very different from the magnetic hysteresis ‘n iron or steel, 
although a certain amount of viscous hysteresis does exist in very 
soft iron. Dielectric hysteresis of the viscous type has long been 
known to exist, and it is the cause of the so-called residual charge 
which accumulates in a Leyden jar when the latter is completely 
discharged and allowed to stand. 


A TEST-TUBE containing barium amalgam, closed with 
a vulcanised rubber stopper, was maintained at room temperature 
for three weeks. The part of the stopper exposed to the amalgam 
became carbonised, and carbon and microscopic diamonds were 
found. This carbonisation proceeds very rapidly at 100 deg. Cent. 
Salphur hastens the reaction; selenium and tellurium retard it. 
Vulcanised rubber emits a hydro-carbon gas, which mercury vapour 
decomposes, as it also does illuminating gas. This decomposition 
is not perceptible with dried mercury vapour ; a definite quantity 
of moisture seems essential. Mercury vapour also decomposes 
chloroform, tetrachloride of carbon, carbon disulphide, carbon- 
dioxide, and hydrogen sulphide No reduction to carbon was 
noticeable when unvulcanised rubber stoppers were used. Possibly 
graphite and diamond were formed in nature by the action of 
metal vapours, such as iron or magnesium, on carbon-dioxide. 


AT a meetingof the Manchester Association of Students 
of the Institut‘on of Civil Engineers a paper was recently presented 
by Mr. P. F. Maybury on ‘‘ Electric Cranes.” These machines, he 
said, are of great and increasing value to every engineer, and their 
design involves the solution of many problems in constructional, 
mechanical, and electrical engineering. The B-itish engineer was 
not the first, Mr. Maybury explained. successfully to apply the 
electric drive to power cranes. The French had exa™ples in use 
as early as 1883, and the Swiss were early users of them 
Practically all up-to-date shops in the United States had adopted 
the electric drive by 1893, while the British engineer still preferred 
to keep to his oe and shaft-driven cranes, which were then 
perhaps more reliable if less efficient. To-day, however, it was 
generally recognised that electric cranes should be used in all cases 
where heavy or bulky articles had to be handled economically and 
with despatch, 


In an article on the theory of commutation, which 
recently appeared in the Electrical World, a formula obtained 
theoretically, the numerical constants of which have been deter- 
mined by comparison with a large number of tests, is given 
for the total voltage across a brush due to reactance. The 
principal assumptions made are, that the slot is open, rectangular, 
and has approximately straight sides; that the brush covers at 
least 1.6 segments ; and that the coils undergoing commutation are 
near the mid-point between two poles. In machines which are 
operated in only one direction the brushes can be displaced or 
given a slight lead so that the main field will induce in the com- 
mutated coil a suitable voltage to balance partly that due to 
reactance. In a small generator the voltage across the brush due 
to reactance may be 3 volts, and the brushes may be so placed that 
the main field induces at no load 1.8 volts in the coils under the 
brush. When the load is applied the voltage under the brush will 
be 1.8-3, i.e.,—1.2 volts. With this setting the voltage across 
the brush is greater at full load than at no load, and it is generally 
best to arrange that this be the case. 


WitH regard to the making of aluminium bronze 
castings, the Brass World gives sume useful hints The copper 
and the aluminium, in the proportions of nine to one, should each 
be as pure as possible. The copper should be melted first in a 
graphite crucible without flux, but covered with charcoal to 
prevent oxidation. The aluminium is then added, and the metal 
well stirred with a graphite rod. Scrap metal may then be added 
and the whole ingoted, as twice melting is necessary. When 
remelting, the metal is kept covered with charcoal to prevent 
oxidation, and when at the proper temperature is poured. It 
should not be allowed to soak. Green sand moulds are found to 
give better results than dry sand, although the sand itself should 
be dry and soft. Large risers on the castings are essential, and it 
is also necessary to pour quietly, and therefore, as a rule, slowly, 
and preferably from the bottom. Professor Carpenter and Mr. 
Eiwards have shown that the chief cause of trouble in aluminium 
bronze castings is oxide, or alumina, which can be reduced by 
preventing bubbling actions, and when formed prevented from 
mixing with the body of the metal by quiet pouring. The metal 
should be poured cool. Our contemporary recommends pouring 
with the moulds fiat, and not on end. 


RECENTLY a paper was read before a meeting of the 
South Staffordshire and Warwickshire Institute of Mining Engi- 
neers at Dudley by the secretary on ‘The Approximate Analysis 
of Fuel, with Special Reference to Errors Resulting from Methods 
Adopted.” The secretary stited that the paper was written b 
Mr. O. M. Sen, who was in India. It was confined to the analyti- 
cal results of a series of experiments. Mr. D. E. Parry, who pre- 
sided, said that the paper was important, especially in these days, 
when so many people wanted to buy coals upon particular analyses. 
A great dea ag 0 on the methods in the work of analysis. 
He had always had grave doubt as to the practical value of 
analysis for commercial sale purposes. It appeared to him that, 
unless a seam was taken from top to bottom and dealt with as a 
whole, the analysis for commercial sale purposes was not satisfac- 
factory. Mr. 8. F. Sopwith (Cannock) said that, as regarded the 
analyses of the coal of his district, he found that a slight differ- 
ence occurred between all the seams. He quite agreed with 
Mr. Sen that a great deal depended on the methods of the 
operator, as a different set of results could be got from the same 
coal. The coal in his district perhaps contained rather more 
moisture than that in any other district. This might have a value; 
he thought it had, but calorific value was always given to a dry 
sample. A singular feature in connection with the coals of hi- 
district was that two of them, with almost the same calorific value 
for similar analysis, when put under a boiler, often gave widely 
different results in the raising of steam, 








MISCELLANEA. 


Ir is stated in naval circles that the Admiralty by way of 
replying to the 14in. naval gunlately adopted abrcad, have ordered 
early experiments with a new gun which is to be a decided advance 
on the 13.5 gun with which our Dreadnoughts now under construc- 
tion are to be fitted. The new weapon will be styled the 14 A gun, 
but will be, in fact, of 15in. diameter and 50 calibre. 


THERE have recently been erected at the University of 
Illinois, through the combined efforts of the department of electrical 
engineering, the engineering experimental station and the depart- 
ment of chemistry, two electric furnaces. One of these is a 
Hoskins resistance furnace and the other a Colby induction 
furnace. Both are of 20 kilowatts capacity. The furnaces will be 
used for the purpose of studying the changes that can be brought 
about in the chemical and physical characteristics of cast iron. 


THE permanent French Committee of Aerial Naviga- 
tion, after studying numerous schemes for the preparation of 
aeronautical charts, has reported in favour of the. creation of such 
special charts, together with the establishment of artificial Jand- 
marks, corresponding indications being given also to facilitate 
aerial navigation in foggy weather. The committee points out the 
importance to other countries of preparing similar maps and 
signals, in view of the international character which aviation is 
assuming. 


Ir is reported that the cruiser Indefatigable, built at 
Devonport, and commissioned for service in the First Cruiser 
Squadron, has returned to Plymouth after carrying out steam and 
gunnery trials for the Admiralty of a confidential character. On 
her acceptance trial of twenty-four hours’ duration, which 
immediately preceded the special trials, the cruiser achieved a 
record speed for Dreadnougbts or any warships except torpedo- 
boat destroyers of 29 knots. The vessel did not reach within two 
or three knots of that speed during the contractors’ tests. 


Tue Belgian Consul at Batavia reports that a com- 
mittee has been formed for the purpose of investigating the 
question of the development of the coal —T of Ombilien. 
The Ombilien mines, which are owned and worked by the State, 
yielded over 400,000 tons of coal during 1909. The main object at 
present is to make up for the scarcity of labour by obtaining 
powerful electric cranes capable of transporting rapidly large 
quantities of coal to the vessels which call at Padang. It appears 
that machines of Gera an make have already been offered, but 
they did not suit the requirements of the authorities. 


Tue Decimal Association has issued a circular with 
reference to the Colonies and the metric system of weights and 
measures. The most recent instance of the adoption of the metric 
system by a British colony is that of Malta, where an ordinance 
has been passed making the system compulsory as from January Ist 
next, or such later date as the Governor may fix. It is understood 
by the Decimal Association that the question of the introduction 
of the metric system throughout the Empire will be brought 
forward by the Australian representatives at the forthcoming 
Imperial Conference. Accompanying the circular is an interesting 
summary of official reports on the metric system by Mr. J. H. 
Twigg, late of the Bengal Civil Service. 


THE credit of inventing the rain gauge has always been 
given to Castelli, a contemporary of Galileo, who (says a writer in 
Knowledge) made one in 1639, but the director of the Korean 
Meteorological Observatory, Dr. Y. Wada, has shown that it is due 
to a Korean king. The latter, King Sejo, in the year 1442, caused 
an instrument of bronze to be constructed to measure the rain, and 
it is set out in the historical records of Korea that this was a vase 
15in deep and 7in. in diameter, placed upona pillar. An example 
of this was placed in the observatory, and each time the rain fell 
the officials were instructed to measure the height and to make it 
known to the king. Other instruments were distributed to the 
provinces and cantons, and the results of the observations made 
were sent to Court. 


On Thursday, April 6th, Mr. W. B. Worthington 
presided at a meeting of the Association of Birmingham Students 
of the Institution of Civil Engineers, held at the University. An 
interesting paper was read by Mr. D. Hay on the electric plant at 
Shirebrook Colliery. Mr. Hay pointed out that Shirebrook 
Colliery was sunk in 1896, and the present output was 3000 tons 
per day. The original surface plant was laid out at a time when 
the application of electricity to mines was in its infancy, but a 
small plant was laid down for lighting purposes. By 1901 the 
workings had progressed sufficiently for an installation of electric 
power for haulage purposes, while further developments took place 
in 1905. The lecturer then gave a technical description of the 
plant in detail, his remarks being illustratad by lantern slides. 


Tue behaviour of iron embedded in concrete for a long 
period was recently noted in the examination of a portion of the 
reinforcement of a concrete building erected in Paris by Mr. 
Francis Coignet in 1852. This is a three-storey building, the roof 
of which is a reinforced concrete slab some 12in thick, with a 
minimum spam of 20ft. The concrete is said to be a mixture of 
cement gravel and lime in the proportions of 14: 1:5, with very 
small gravel, probably all below in. in size. The reinforcement 
consists of small ‘I-beams about 3}in. deep, placed at the under 
side of the beam. About thirteen years ago a hole was made in 
the top of one of these roof beams and the concrete removed clear 
down to the iron, which was found to be clean and free from rust. 
This hole was then filled with fresh concrete. Quite recently this 
thirteen-year-old concrete was removed and the iron again 
examined and again found to be in perfectly good condition. 


SEDIMENTATION basin cleaning at the Poughkeepsie, 
New York, water purification works resulted in the removal of 
464.4 cubic yards of sludge from 845,769,290 gallons of Hudson 
River water. The basin holds about 3,00u,000 gallons, or twenty- 
four hours’ supply, was put into commission October 2nd, 1909, 
and operated up to June 15th, 1910, whea the water was drawn 
off and the sediment removed. The specific gravity of the sedi- 
ment, as given in the 1910 report of Mr. Robert J. Harding, super- 
intendent and engineer of the Board of Public Works, was 1.183, 
the total weight 467.6 tons, the total weightof dry material 137.9 tons. 
The raw water from the Hudson River during the period since the 
basin has been in service has had an average turbidity of 57.9 parts 
per million, and 1.32 gr. per gallon of coagulant were used, on an 
average of 14 1 days per month. The sludge deposit amounted to 
0.5 cubic yard per million gallons of water, or 0.163 tons of dry 
material per million gallons. Analyses of the composition of the, 
material showed 83.3 per cent. vegetable matter. 


Recentty Mr. Boland asked the Postmaster-General if 
he could state what steps had been taken, in view of the approach 
of the spring fishing season, to protect the trans-Atlantic cables with 
their shore ends at Waterville, Ballinskelligs and Valentia respec- 
tively, from the damage caused by steam trawlers ; what system of 
inspection, if any, of the trawling gearhad been adopted, and whether 
the cable companies had been satisfied that the proposed precautions 
were adequate. The Postmaster-General, in reply, said the system 
of inspection of trawling gear recommended by the committee 
which considered this question in 1908 was now in regular operation 
at the ports concerned throughout the United Kingdom. He 
understood that the system was working smoothly, and that the 
trawlers generally were showing readiness to give effect to the 
cepresentations of the inspectors of the Fisheries Department when 
they pointed out that the gear wastikely to injure submarine cables. 
Thongh the cable companies would naturally prefer more stringent 
measures, he had no reason to believe that they were dissatistied 
with the working of ihe system, 
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The title of figure No. 6, on page 364 of our last issue, should read 
‘Pressure and speed curves when using live steam only,” and not ‘‘ Pres- 
sure and speed curves using exhaust steam only.” 








OznrraL News Acmncy, Limrrep, Joh 9, Cap 
Durban, &c., and at all their Bookstalis. 
J. O. Jura anv Oo., Capetown, Port Elizabeth, Johannesburg, 
East London, Grahamstown. 
AUSTRALIA.—Gorpon anv Gorcu, Melbourne, Sydney, and Queen-street, 
Brisbane, éc. 
MELVILLE AND Muuumn, Melbourne, 
Turner AND Henpsrson, Hunt-street, Sydney. 
NEW ZEALAND.—Gorpvon anv Gorcn, Cuba-street Extension, Wellington, 
and Bedford-road, Christchurch. 
Upton AND Co., Auckland; Crate, J. W., Napier. 
OANADA.—Dawson, W., anv Sons, Limrrep, Manning-chambers, Toronto. 
Montreal News Co., 886 and 888, St. James-street, Montreal. 
Toronto News Oo., 42, Yonge-street, Toronto. 
OEYLON.—Wwarartxa anv Oo., Colombo. 
JAMAICA.—SOLLES AND Oockine, Kingston. 
STRAITS SETTLEMENTS.—Kaguiy anp Watau, Liurrap, Singapore. 


Gubscriptions received at all Post-offices on the Continent. 








SUBSCRIPTIONS. 
Enemnmer can be had, by order, from any newsagent in town or 
Se at the various along stations; cr it can, if ferred, be 
supplied direct from the office on the following terms (paid in advance). 
Half-yearly (including double number) .. .. £0 14s, 6d. 
Yearly (including two double numbers} .. .. £1 98. Od. 
Quors Reapine Cases, to hold six issues, 2s, 6d. each, post free 2s, 10d. 


If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 


Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates will 
receive THE Engineer weekly and post free. Subscriptions sent by 
Post-office Order must be made able to Tur Enemvger, and accom- 


panied by letter of advice to the lisher. 

Taw PaPpsr OCoprns. Tuick Paper Coprss. 
Half-yearly.. .. £0 188 Od. | Half-yearly .. £1 Os. 8d. 
Yearly .. - £1 166. 0d. Yearly .. .. .. £2 03 6d 


difference to cover extra postage.) 
Canadian Subscriptions:— 
Thin paper Edition -- £1 Ills. 6d. per annum. 
co rae i Oe See 


ADVERTISEMENTS. 


@@ The charge for Situations Upen and Wanted Advertisements of four 
lines and under is three shillings, for every two lines afterwards one 
shilling and sixpence; odd lines are c one shilling. When an 
advert: ent measures an inch or more, the charge is 10s. per inch. 
The rates for all other classes of advertisements, other than those 
mentioned above, are included in “Tus ENGINEER Directory,” which is 
sent post free on application. All single advertisements from the 
country must be panied by a remi in payment. Alternate 
advertisements will be inserted with all practical regularity, but 
regularity cannot be —— in any such case, All except weekly 
advertisements are taken subject to this condition. 

Advertisements cannot be inserted unless delivered before 
Five o’clock on Thursday evening, and in consequence of 
the necessity for going to press early with a portion of the 
edition ALTERATIONS to standing advertisements should 
arrive not later than ten o’clock on Monday morning in 
each week, 

Letters relating to Advertisements and the Publishii oy pp of the 
Paper are to be addressed to the Publisher, Mr. Sydney White ; all other 
Letters to be addressed to the Editor of Tus ENGINEER. 


Telegraphic Address, “ENGINEER NEWSPAP#R, LONDON,” 
Telepnone—No. 13352 Central. 














PUBLISHER'S NOTICES 


*,* If any Subscriber abroad should receive THE ENGINEER wm an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Agent through whom the Paper is obtained. Such inconvenience, 
Uf sugfered, can be remedied by obtaining the paper direct from 
this office. 





FAMOUS RAILWAY WORKS. 


LONDON AND NORTH-WESTERN RAILWAY. 
* 


+” Large ENGRAVING of the celebrated Compound Express Loco- 
motiwe Marchioness of Stafford, and Volourea Kngravings, on art 
paper, of the Britunnwa Brutye and Kilsby Tunnel Works on 
the London and North-Western Railway, suitable for framing, 
can be had in sets at 1s, 3d. per set, post free. 











CONTENTS. 





Tue Eneinegr, 14th April, 1911. 
A STeep-GRape RaAILWay IN AUSTRALIA. (Illustrated.) .. .. .. .. 
TRACTION AND PLOUGHING ENGINES IN THE Unirep States. No. II. 
CE eae ee eee 
Booormns,. No. V. (lilustrated.)  ... .. 2. 00 + 00 oe 
InsTITUTION OF NAVAL ARcHiTEcTS. No, II. (Illustrated.) .. .. .. 
Tue Erosion or GuN TUBES AND HgaT PHENOMENA IN THE Bork OF 


re Oe a ee ees | 380 
Surrace OCompustion. (Illustrated.) .. .. .. .- -. 381 
TRAIN DgsPATCHING BY TELEPHONE IN CANADA .. .. .. .. . 38: 
Ral.way OTES AND MEMORANDA—MISCELLANEA .. . 333 
Lavine ARTICLEs—Diesel Engines for art tp. Vessels .. .. .. 8856 

The Taff Vale Collision—The Interpretation of Facts .. .. . 386 


THe Progress oF ENGINEERING IN SOUTH AND CENTRAL AMERICA 


Lo: ar 887 
MACHINURG THIUNED:. i50ohie . seo wei sen lencsee . 888 
Dicseu Marine ENotnes. No. II. (Illustrated.) . 888 
A New Train Licutine System. (Illustrated.) .. . 890 
Tue WELSH RAILWAY ACCIDENT.: .. .. .. e -. S9l 
Navab BatTLe Practicg IN 1910 .. .. .. «. -. 391 
Huce Dousie-ENDED Locomorive. (Illustrated.) -. 392 
SorTENING OF WATER BY ALUMINIUM PLATES... -. 392 
SMALL Powsk SHAPING MACHINE .. .. .. -. 892 


THE CORROSION OF METALS..-.. 1.0 6. 6. ee ee 
Covergp Tennis Courts at Dutwicu. (Illustrated.) 
Digsey ENGINgS FOR S#a-GOING VESSELS .. .. .. 
ForTHCOMING ENGAGEMENTS Pee A Tee ee Ta Oe eee ee 
ERS FROM THE PRrovinces—The Iron, Coal, and General Trades of 
Birmingham, Wolverhampton, and other Districts—Notes from 
Lan ire—The Sheffield District—North of England.. .. .. 
Notes trom Scotland—Wales and adjoining Counties .. weigh 
Norgs FROM GERMANY, FRANOR, BELGIUM, @. .. .. .. 
Tus InstrTuTION OF CIvi. ENGINEERS .. .. .. .. 
IRON AND STEEL INSTITUTE... .. .. .. «os 
British PATENT SPRCIFICATIONS. (Illustrated.) .. 
SELECTED AMERICAN PATENTS. (Illustrated.)  .. 








MEETINGS NEXT WEEK. 


(See ‘‘ Forthcoming Engagements” page 394.) 








THE ENGINEER. 








APRIL 14, 1911. 





Diesel Engines for Sea-going Vessels. 


No excuse is needed for returning so soon to the 
subject of the Diesel engine for marine purposes; 
the crowded meeting of naval architects before 
whom Mr. J. T. Milton read his paper under the 
above title last week is sufficient evidence of the 
importance to which the subject has attained in 
the minds of the leading members of the pro- 
fession. Let us look at it first from the ship- 
owner’s point of view, which is near akin to that of 
the naval architect. Here it is astonishing to find 
how little all the facts of the case are appreciated, 
one speaker even going so far as to quote figures of 
consumption and costs of fuel which showed the 
steam engine to be the more economical of the 
two! In this he quite omitted to consider that the 
weight of fuel to be carried by a Diesel-engined 
boat for a given radius of action, as we pointed out 
in our article on the Vulcanus, can be reduced to 
about one-third of that required for the steam 
engine. This fuel, too, can be carried in a part of 
the ship, such as the ballast tanks under the engines, 
which is not available for the carriage of cargo— 
so that in the same size of ship more cargo space 
is available. Put into actual figures, for a 3200-ton 
ship with about 1200 horse-power, this. represents 
a saving of about 200 tons in the amount of fuel 
10 be carried, on the assumption that the vessel is 
coaled for a twenty days’ run, together with the 
addition of 40,000 cubic feet to the cargo space 
due to the fact that the fuel is carried under the 
engines instead of inan ordinary coal bunker. Ina 
ship of just these dimensions, which is being built 
by Messrs. Richardson, Westgarth and. Co., Mr. 
Tom Westgarth claimed a further saving of 
100 tons for the difference in total weight of 
machinery as compared with steam. We have here, 
then, something over 300 tons (nearly 10 per cent. of 
the total tonnage) which may be taken advantage 
of in various ways. It may either be used to fine 
the lines of the ship, and so increase her speed for 
the same consumption, or the size of the ship, and 
so her cost may be reduced, or 300 tons of extra 
cargo may be carried and her earnings augmented, 
or her radius of action may be increased by carrying 
more fuel. Beyond this, again, there is the saving 
in wages due to the reduced engine-room staff, 
which would amount in the above ship, according 
to Mr. Westgarth, to about £10 per month. Accord- 
ing to Herr Saiuberlich, of whose paper on Diesel 
marine engines we have given a translation, the 
saving set out in detail is even greater than this, 
while other advantages which we have not touched 
upon above are given in percentages. Though we 
cannot, of course, hold ourselves responsible for the 
accuracy of these figures, they present features 
which are of great interest to shipowners, and must 
at least be considered in discussing the relative 
economy of the two systems. 

Whichever way the matter is looked at then, 
there is a saving for the shipowner, even though 
the first cost is slightly higher. Unfortunately, 
there are not yet any figures available show- 
ing the actual comparative running costs of the two 
systems fitted on similar ships on the same service 
over a length of time, and this is what is wanted as 
a final argument. With this saving granted, how- 
ever, it then becomes a question for the superintend- 
ing engineer and the insurance people:—Is the 
internal, combustion_engine as reliable as a steam 





engine? In this connection we should like to see 
written up in big letters of gold in every Diesel 
engine drawing-office the following words which 
occur twice in almost exactly the same form in 
Mr. Milton’s paper :— The Diesel marine engine 
should be Diesel only as regards the cylinders and 
their accessories, and should be of the ordinary 
marine type as regards all the rest of the engine.” 
It is just the attention which had been devoted to 
the carrying out of this idea that evoked our 
sincere admiration for the engines of the Vulcanus. 
The present design of marine steam engine has not 
been arrived at till after many years of experience 
and failure, and this generation of engineers is not 
likely to attempt to unlearn what it has learned and 
take kindly to a piece of machinery which has the 
same functions to perform as the old steam engine, 
but which is deliberately but unnecessarily designed 
to perform them in a different manner, just because 
the builders thereof have not the same sea experience 
as the men who built steam engines. In the 
discussion the point produced a very interesting 
difference of opinion between the. practical con- 
structional men—represented, by Mr. Milton, and 
Mr. Kloos, of the. Nederlandsche Fabriek, the 
builders of the Vulcanus engines, on the one side 
and the theoretical party—represented by Dr. 
Diesel himself—on the other side. For instance, 
the latter recommended the retention of the trunk 
piston as a guide; the former both stood out strongly 
for an ordinary short piston and piston-rod with 
proper adjustable guides and exposed gudgeon pin. 
Dr. Diesel claimed that the combined piston and 
guide gave no trouble, while producing a lower and 
cheayer engine. Mr. Kloos had experience of many 
cases of trunk pistons getting stuck up, and claimed 
that the extra cost was well repaid by increased 
reliability. For ourselves we are in hearty agree- 
ment with Mr. Kloos. The smaller the departure 
made now from what the engineer of the present 
day is used to, the better will be the chance of 
success of theinternal combustion engine installation, 
whatever may be the modifications introduced in 


; the future. 


What, then, of the future? The paper gave no 
suggestions as to the future developments of this 
type of engine, but, as is so often the case, the dis- 
cussion provided material from which much could 
be builé up. The one absorbing question which 
appeared to be in everyone’s mind was, “ What is 
the greatest horse-power per cylinder that can be 
got out of an internal combustion engine ?’”— 
evidently with a view to battleship rather 
than commercial work. It must be remem- 
bered that it is not here simply a case of 
putting up the revolutions as it is with the small 
hydroplane type of motor, in which extraordinarily 
high powers are obtained per cylinder by means of 
revolutions, which are such as would make the pro- 
peller expert of only twenty years ago—if there was 
such a thing—open his eyes. In the case of the 
big engine, until we can rely upon some such reduc- 
ing gear as that of the hydraulic centrifugal pump 
of Dr. Foettinger, or the hydraulic plunger pump 
system mentioned by Dr. Hele-Shaw in his paper 
which followed Mr. Milton’s, the efficiency of the 
propeller demands that the revolutions shall not 
exceed say about 130 per minute, which, varying 
down to a minimum of 30, is the speed decided 
upon for big engines by the M.A.N. of Nuremberg. 
The limitation thus imposed means that for battle- 
ship purposes every possible means must be 
adopted of keeping the weights down in other 
directions. This consideration alone points to 
the two-cycle engine as being likely to provide 
the solution, while a further saving can be 
effected by the use of double-acting cylinders. 
According to one of the speakers, this does not 
entail trouble with the glands. This, then, gives 
the probable lines upon which the larger battleship 
engines will develop ; they will be two-cycle double- 
acting with separate scavenge pumps, more than 
two per engine in number, and will run at about 
130 revolutions per minute. The reasons for 
development on these lines we have outlined above, 
but in fact the suggested engine is arrived at by a 
careful consideration and combination of the points 
raised by the various speakers in the discussion, 
including Dr. Bruns, of the M.A.N. Dr. Bruns 
expressed his confidence in his ability to produce 
an engine of not more than eight cylinders and with 
no fly-wheel which would give 2500 brake horse- 
power per crank, or 20,000 . brake horse-power 
per set, and we hope some shipbuilder may have 
the courage to give him an order for such engines 
before long. Then the triple-screw motor battle- 
ship of 70,000 horse-power, about which there have 
been so many rumours, will be coming nearer. 
Possibly we shall see it before the Russian motor 
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battleship to which Dr. Diesel referred is ready for 
her trials, for ships take a long time a-building on 
Russian stocks. 


The Taff Vale Collision. 


A DISASTROUS collision occurred at a place called 
“Coke Ovens,” on the Taff Vale Railway, about 
9.30 a.m. on the 23rd of January in the present 
year. Lieut.-Colonel Druitt’s report to the Secre- 
tary of the Board of Trade has just been made 
public. We give on another page particulars of the 
catastrophe. It is enough to say here that a 
passenger train ran into a coal train standing on 
the down main line. Eleven passengers and a 
guard were killed, and seventeen passengers injured. 
Certain aspects of the collision are unusually 
interesting, and merit careful consideration. 

The collision was due to what has hecome 
apparently the most fruitful source of railway 
accidents. The mineral train stood on the line 
until it was run into by the passenger train. The 
signalman evidently did not know anything about 
it. The mineral train drew up near the signal-box 
“ Gyfeillon Lower.” There is a rule that when 
a train is stopped the fireman shall go to the signal- 
box if the delay is more than temporary. The 
object is to prevent the signalman from forgetting 
that the line is blocked bya train. It has long 
been understood that signalmen accept trains and 
light engines, stop them at their boxes in order to 
give the road to some other trains, as, for example, 
an express, then forget all about them, and assume 
that the road is clear. The sending of a fireman to 
the signal-box is an expedient specially designed to 
keep the signalman’s memory green. In the present 
case the rule was observed. The fireman of the 
mineral engine went to the signal-box, and found to 
his surprise that the signalman knew nothing of 
the mineral train. He had already given line clear 
to the station preceding his own. He did what he 
could to correct the error by putting his signals to 
danger, but he was too late, and the collision took 
place. The difficulty before us is the problem of 
prevention in future. Here we have all the special 
rules devised to secure safety observed, and yet they 
failed to prevent a catastrophe—a most dishearten- 
ing fact to say the least. A close examination of 
the circumstances, however, leaves us in little 
doubt as to the sequence of events and their causes. 
One point remains however a mystery. How did 
it happen that in broad daylight a signalman failed 
to see the arrival of a heavy coal train, the driver 
of which whistled long and repeatedly for signals ? 
He did not get the road, and he saw another train 
pull out of a siding, and go away in advance 
of him. As it was obvious that he could not 
start for a few minutes, the fireman pro- 
ceeded to fill up the cylinder lubricators, and 
then went to the signal-box; but he had to wait 
until a long mineral train passed before he could 
cross the lines. Thus several minutes were lost, 
and, in point of fact, it was just this loss of time 
that was, secondarily, the cause of the accident. 
It was impossible to say that any of the company’s 
rules had been broken; and Colonel Druitt very 
correctly points out that there are influential diffi- 
culties lying in the way of sending firemen to warn 
signalmen which should not be overlooked. In 
crowded junctions the cabins may be very inacces- 
sible. The fireman may have a long way to walk 
from and back to his engine. Much valuable time 
may in this way be lost, and, after all, the notifica- 
tion is only held to be necessary because a signal- 
man may get muddled among a number of 
trains and his memory may fail him. It seems 
obvious that some far better system than this 
relic of the past ought to be available. It would 
be quite possible for a train passing a signal-box to 
set a signal in the cabin which could not be taken 
off again until the signal against the standing train 
was dropped; such a signal might be either 
mechanical or electrical. It would be purely a 
memory or notification signal, not one that would 
relieve the signalman by automatically blocking the 
road against following trains. But Colonel Druitt 
directs attention to the fact that even under exist- 
ing conditions a great element of safety has been 
introduced in modern instruments. Those in use 
on the Taff Vale have only two positions for the 
indicator, one of which is “train arrived,” and it is 
possible for a man to offer a train to the cabin in 
advance and for the train to be accepted by that 
cabin, and then to be forgotten by both signalmen, 
the indicator remaining all the time in the “ train- 
arrived ’’ position, which is also the normal 
position of the indicator when the instrument 
is not in use. In the improved instruments there is 
a third or neutral position, Colonel Druitt points 





out that should a signalman forget to give “train 
entering section ’’ signal for the first train, and then 
desire to offer a second train on the same line to 
the cabin in advance, there would be nothing to 
remind him from the position of the indicator, on 
going to the two positions block instrument, that 
he had already had a train accepted on that line, 
whereas, in the case of the instrument with the 
three-position indicator, he would see at once that 
the indicator was not in the normal position, but in 
the “line clear” position, showing him that he had 
already had a train accepted on that line. All this 
may be true. Yet to us it appears to be by no 
means certain that anything can be done with the 
existing instruments which will keep the presence 
of an obstructing train or engine on a road so 
forcibly before the signalman’s consciousness that 
he cannot forget it. The only certain way of doing 
this lies in making the standing train report its 
presence so thoroughly in the signal-box that it 
will be impossible to overlook it. It is worth 
while, we may add, to point out that there was so 
far a conflict of evidence that Colonel Druitt speaks 
with an uncertain note in awarding responsibility 
for the accident. 

The characteristics of the work of destruction 
are interesting, and in some ways unusual. The 
coal train weighed about 800 tons, and two or three 
wagons were totally wrecked. The passenger train 
was hauled by a six-coupled tank engine weighing 
about 60 tons, and it consisted of eleven vehicles. 
The total weight of the train was—empty— 226 tons. 
The engine escaped with very little injury. It was 
derailed by the coal scattered on the line. The 
leading passenger brake van was wholly wrecked. 
Part of the frame was driven into the next coach in 
front, which was destroyed. The succeeding or 
third vehicle shared the same fate, but the fourth 
vehicle was scarcely injured at all. It was a com- 
posite coach carried on two four-wheeled bogies. 
The leading bogie was off the road and the frame 
slightly damaged. The next vehicle, however, was 
a passenger brake van, and it was driven into the 
next coach, No. 203, a third-class seven-compart- 
ment double-bogie eight-wheeled vehicle. Both 
these last-named vehicles were altogether smashed 
up. How the fourth carriage escaped we are unable 
to suggest. That it did escape points to some 
peculiarity in its construction that ought not to be 
overlooked, indicating as it does possibilities in 
passenger coach building which are promising. 


The Interpretation of Facts. 


THE collection of experimental data is one thing; 
the interpretation of them is quite a different matter. 
It is easy enough to say that facts cannot lie. It 
is just as easy to prove that they do. A given fact 
conveys one idea to one man, and possibly the very 
opposite concept to another. In this way, although 
the abstract accuracy of the proposition is not 
affected, the lessons it conveys may be quite 
deceptive. The discussion on live steam feed-water 
heaters, which has been going on in our correspond- 
ence columns for some weeks, is a case in point. 
We have various statements of fact made by a 
number of writers; but there is no consensus of 
opinion as to what these facts or assumed facts 
mean. We have before now pointed out that 
numerous controversies often come to a futile end 
because of the lack of a common denominator—a 
definite limitation of the issues in dispute. But in 
the present case there is no want of a common 
denominator ; the issues are too few. The fight is 
about the value of that system of raising the tem- 
perature of feed water known as live steam feed- 
water heating. We have three parties to the 
dispute—those who believe in the system, those 
who do not, and those who are doubtful. 

We are not concerned just now with the merits 
or demerits of the system. We have already put 
our own views before our readers. Our purpose is 
to draw a lesson from the discussion. So far as 
can be seen there are two sets of experiments avail- 
able. One has given wholly negative results; the 
other set has demonstrated that a saving is effected. 
The work of our correspondents consists in inter- 
preting these results. Each man criticises those 
of the other, and, be it noted, always in an adverse 
spirit. This, of course, is not the way to deal with 
a scientific inquiry, but it is the usual way. Feed 
water is introduced into the steam space of a boiler. 
An economy is secured. Weare told at once that this 
is only apparent. The steam is rendered wet by 
the feed water passing through it. It is evident 
that the correspondent making this statement had 
long ago arrived at the conclusion that the passing 
of water through steam-must make it wet. He 
gives no reason for this belief. ‘The thing with him 


is axiomatic; and he is oblivious of the fact that 
the steam in any case has to pass through water to 
get into the steam space ; and that real priming is g 
phenomenon that cannot be imitated by sending y 
spray of cold water into a steam space. He dogs 
not dispute the accuracy of Prof. Gibson's figures. 
His interpretation of the facts is different. It will, 
we think, be found that whenever a controversy 
arises about the results of experiments of any kind, 
the cause is the same. The facts are interpreted in 
different ways by different people. Of course, there 
are cases in which the facts are disputed. With 
these we have, however, nothing to do just now. 
Going a little further into the matter, it will 





be almost always found that those who consider 
|the results have preconceived ideas, theories, or 
| proclivities which affect their judgment. This is 
| peculiarly the truth of new things. There are 
always quantities of minds which regard with deep- 
rooted suspicion anything that is brought to their 
notice for the first time. The history of the steam 
engine, railways, and steam navigation abound 
with examples of this. But these preconceptions 
are entirely opposed to the spirit of scientific 
inquiry. We are writing as we do in order to 
impart advice to teachers and students alike. If 
| credulity is bad, incredulity in science may be very 
|much worse. The true spirit of research and 
| inquiry means an open mind, and too much pains 
}cannot be taken to obtain it. The history of 





; science during the last half-century supplies the 


| most convincing testimony to the truth of the pro- 
position that what is accepted as impossible to-day 
may become probable to-morrow and an accom- 
plished fact in the near future. 

There is yet another aspect of the interpretation 
of experimental results to be considered. Let us 
ask ourselves how much ground they cover’? It 
will commonly be found that too much is built up 
on narrow data. We all remember the story of 
the traveller who, spending one night in France, 
wrote in his diary that all innkeepers were rogues 
and all chambermaids red-haired. A similar 
narrowness of vision is common enough in engi- 
neering. It is a thing to be strenuously avoided by 
the young man who wants to get on ; and it is not 
infrequently associated with lack of power to grasp 
all the meanings that can be attached to definite 
facts. The elaboration which the process of testing 
machinery has undergone during the last few years 
makes the work of interpretation daily more difficult. 
Traps open at our feet in every direction, and 
it is not, perhaps, after all, remarkable that mistakes 
are made and apparently incongruous conclusions 
drawn. The place to see what all this means is a 
law-court, with expert witnesses on opposite sides 
under examination. Noone doubts their absolute 
honesty of purpose; or believes that they are telling 
the whole truth and nothing but the truth. They 
interpret facts some in one way, some in another. 
Whether a marine boiler has or has not been pro- 
perly made, whether it has been short of water or 
not, seem to be questions very easily answered ; 
but none the less have they been the subject matter 
of tedious and costly law suits. 

Much experimental work is done both in the 
laboratory and out of doors by engineering pro- 
fessors and their students, and the practice is 
laudable. We have, however, ere now observed a 
failure to grasp the broader lessons taught, the 
attention of the student being concentrated too 
much on minutia. The average pressure will be 
calculated from a set of diagrams to four places of 
decimals, while not the smallest attention has been 
paid to the lessons which the diagram had to teach. 
The popular belief is that the accumulation of a 
multitude of facts, or to be more precise, knowledge 
of the facts, makes a man of science. It certainly 
does not make an engineer. It may serve to pass 
examinations ; but that after all is only one element 
of success. The passing may give a student his 
opportunity ; but it is the power to arrive at the 
real inwardness of his facts, of what they mean, 
and what they imply, and the nature and scope of 
the deductions which he is justified in drawing 
from them, that carries a man to eminence in his 
profession. It is impossible, we think, to exaggerate 
the value of this form of mental capacity. Tyndall 
wrote a treatise on the scientific use of the imagina- 
tion. It is difficult to overrate the value of 
imagination properly worked; but it depends for 
its utility entirely on the way in which it is em- 
ployed in the interpretation of facts. But we have 
to consider rather what to avoid than what to 
favour, and returning to live steam feed-water heat- 
ing, we venture to repeat that the present discus- 
sion is not carried on on a strictly impartial scien- 
tific basis. Human nature is always too strong to 





permit controversy to be genuinely scientific. 
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THE PROGRESS OF ENGINEERING IN SOUTH 
AND CENTRAL AMERICA. 
(By our Special Commissioner in South America.) 
No, XXX.* 
THE TRADE OF BRAZIL.—Parrt I. 
Rio bE JANEIRO, February 16th, 1911. 

Or the several Spanish-American Republics, which, 
including those of South and Central America, North 
America, and the West Indies, amount to sixteen, the bulk of 
the foreign trade goes to Argentina, Brazil, and Chile. 
The precise proportion shown, if one takes the past 
year’s figures, namely, those of 1909-10, is that the 
‘Argentine Republic secured 87 per cent., Brazil 85 per 
cent. and Chile 88 per cent. Obviously, therefore, it is 
these three States which demand our closest attention, 
although the other Republics, growing as they are at a 
very rapid rate, and offering increasingly attractive 
markets, must on no account be ignored. It would be a 
dangerous undertaking, perhaps, to set forth any very 
definite statistics with regard to these latter, with, pos- 
sibly, the notable exception of Peru, since the figures 
which are usually available are by no means either new 
where they are true nor true where they are new. 
Roughly, however, it may be accepted, taking them 
altogether, that they share among them some 20 per 
eent. more or less of the foreign trade of the world. 

The following percentages, showing the rate of increase 
in the trade of the three principal States, as between the 
three countries most affected, will be of some interest :- 


ee United 
sien States of Germany. 
* America. 
Argentina, 1896-1900 . 24-1 61-2 50-3 
1906-1905 94-4... 96-4 . 106-5 
Brazil, 1901-1905 6-0 14-1 1-9 
Chile, 1896-1900 13-7 42-1 19-2 


While the trade returns for the whole of Brazil show a 
substantial increase during the last six or seven years, 
the fluctuations have been somewhat violent, and the 
different nations concerned, especially the three principal 
countries of export, Great Britain, the United States, and 
Germany, have all displayed remarkable variations in 
their returns. Thus, while the total imports increased 
from £17,064 000 in 1902 to £37,054,800 in 1909, the per- 
centages of increase and decrease—in one instance only— 
ranged during this period between 4.4 per cent. in 1909 
and 41.8 per cent. in 1903. Taking the individual 
countries, we find that Great Britain enjoyed the high 
amount of increase 30.7 per cent. in 1907, only to show a 
decrease of 15.6 per cent. in 1908, and a further decrease 
of 2.7 in 1909. The United States displays a difference 
of 86 per cent. increase in 1907, a decrease of 4 per cent. 
in 1903, followed by a decrease of 16.9 per cent. in 1908; 
Germany has a record of almost unbroken increases until 
1908, when, in common with all other countries of import, 
it displays a decrease of 16.9 per cent. 

From the latest returns which have been issued—from 
1908-9—it seems that while trade generally has again 
slightly improved, Great Britain is the only one of the 
three countries to show a decrease, this amounting to the 
small, but sufficiently important, ratio of 2.7 per cent. as 
against the increases of 9.4 per cent. for Germany, and 
6.7 per cent. for the United States. I understand, how- 
ever, upon excellent authority, that the returns of the 
Customs House Department in Rio de Janeiro will, when 
published, show the gradual improvement which Great 
Britain is making, and the return to top figures, the said 
improvement being especially with regard to textile and 
woollen goods. 

For a good many years the cotton and woollen goods 
trade throughout the Latin-American States was almost 
entirely in the hands of the British. It was not to be 
expected, however, that this condition of things would 
remain unaltered indefinitely, and, as a matter of fact, 
both the United States and Germany, and even to a 
limited extent France, have entered into active competi- 
tion, with the result that it has taken the most earnest 
and persistent efforts of British manufacturers to main- 
tain their position. 

That no very serious consequences have so far attended 
this attack upon the British position from foreign com- 
petitors is shown by the returns of the cotton manufac- 
tures imports by countries during the last six years. 
These may be summarised as follows :— 











1904. 1905. 
£ .C, £ p.c. 
United Kingdom 2,022,300 or bo ... 2,049,700 or 59-3 
Germany ty 486,900 or 14-7... 542.300 or 15-7 
France... ... 174,300 or 5-3 167,600 or 4-8 
United States 192,600 or 5-8 212,200 or 6-1 
Other countries 456,100 or 13-8 490,800 or 14-1 
Total... 3,332,200 . 3,462,600 
1906. 1907. 
£ p.c £ D.C. 
United Kingdom 2,157,500 or 61-1 2,438,900 or 57 
Germany a 571,(00 or 16-3... 740,900 or 17-4 
France... ... 201,300 or 5-7 ... 230,900 or 5-4 
United States 149,300 or 4:3... 148,100 or 3-4 
Other countries ... 444,000 or 12-6 722,600 or 16-8 
Total... 3,523,100 4,281,400 
1908, 1909. 
= £ ».C. £ p.c. 
United Kingdom 1,582,200 or 57-3 1,525,400 or 59-2 
Germany ... ... 504,900 or 18-2... 411,900 or 16 
France... .., 137,400 or 5 140,700 or 5-5 
United States 49,800 or 1-8 66,400 or 2-6 
Other countries .... 485,600 or 17-7 427,200 or 16-7 
Total... 2,759,900 2,571,600 


While the whole cotton and woollen trade shows a 
steady decline over the latter cited period, it will be 
observed that the position of the United Kingdom 
remains at the top of the list. The United States is 
peculiarly unfortunate in maintaining its increases, as is 
shown from the decline from 5.8 per cent. in 1904 to 1.8 


——.. 
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per cent. in 1908, with only a partial improvement to 2.6 
per cent. in 1909. Germany, which is the United 
Kingdom’s most serious rival in this, as in most other 
manufactures in the South American States, shows, on 
the other hand, a consistently steady improvement. The 
increase in 1904 was followed by 15.7 per cent. in 1905, 
16.3 per cent. in 1906, 17.4 per cent. in 1907, and 18.2 per 
cent. in 1909. The fall to 16 per cent. in 1909 was not 
shared by any country; but it would be injudicious to 
conclude from this that Germany is losing its hold on the 
Latin-American countries in the cotton and woollen 
industries. As a matter of fact, such large stocks were 
purchased from the Fatherland in the previous years, 
between 1905 and 1908, that consumption took some 
time to be realised. It is understood that Germany is 
again doing well in this respect. 

Considering the immense size of the Republic and its 
known mineral and agricultural wealth, the amount of 
machinery and plant brought into it is certainly not 
large. The demand is increasing, it is true, but it must 
still be considered as practically insignificant in com- 
parison with such other countries as the Argentine, Chile, 
and even Peru, if the countries be taken size for size and 
population for population. The value of the machinery 
imports for the last two periods, 1907-8 and 1908-9, 
amounted to something over £38,000,000 for each year. 
Of this amount general machinery and tools accounted 
for £1,800,000, agricultural and industrial for £725,000, 
electrical machinery for £583,000, and locomotives for 
£415,000. It would seem that the United Kingdom 
supplied about 40 per cent. of the total, the United States 
and Germany being the other two most important sources 
of supply. So far the cheaper and more largely 
advertised industrial machinery of American manufac- 
ture, which has already made so successful an inroad into 
the trade formerly held in Argentina by British manufac- 
tures, seems to have made but little impression in Brazil. 
Out of the total value of industrial machinery (amounting 
to £642,500 for 1909) Great Britain supplied £459,500, as 
against Germany’s £84,900, and an inappreciable amount 
from the United States. On the other hand, the latter 
country was responsible for no less than £40,300 out of 
the total of £838,000 of agricultural machinery, Great 
Britain coming in a poor second with but £12,300. In 
locomotives the principal market is found in the United 
States, but this is accounted for by the strong financial 
connections existing between the largest purchasers—the 
Central Railway of Brazil, a Government undertaking— 
and the American capitalists who financed it. The United 
States supplied £234,800 worth of locomotives, as against 
£117,200 by the United Kingdom, Germany’s portion 
being £35,300, which amount includes locomotive 
machinery. 

All foreign countries increased their exports of iron and 
steel goods as well as the amount of iron rails to Brazil 
during the last year, the demand for the latter being in 
connection with the great activity at present prevailing 
in railway construction. The total value of imrorts 
under this heading is put at £3,995,200 as against 
£3,886,000 for 1908 and £4,374,300 in the previous year. 
How iron rail importation has increased during the last 
few years may best be judged when it is said that the 
augmentation has exceeded £500,000 since 1908, and 
considerably over £1,000,000 since 1904. The principal 
increase is accredited to Belgium, which country seems 
to be able to produce iron rails far more cheaply than 
any other European market. Its increase of the Brazilian 
supply of such commodities has amounted to £323,700 in 
1909 as against £273,900 for 1908. France also has 
done a great deal to wrest the iron rail trade from both 
the United Kingdom and Germany, which formerly shared 
it between them, the increase in the case of France being 
perhaps the most remarkable. Whereas in 1908 the 
supply received was valued at £219,300, in 1909 it had 
amounted to £592,600, or considerably more than 
100 per cent. increase. The United States have done 
very much better than. before, but the proportion of 
American rails is not as yet of a greater value than 
£200,000 perannum. The United Kingdom has improved 
its supply from £167,200 in 1908 to £242,600 in 1909. 
For the present year it would appear that the demand 
for British rails has been fairly large, but the increase 
from other countries is being maintained far ahead. A 
very remarkable falling off in piping is to be observed. 
Thus Belgium, which in the previous year had supplied 
£270,000 worth of piping, sent nothing whatever in 1909; 
the United Kingdom sent only one-half of its previous 
consignment, namely, £164,700, as against £297,700 the 
previous year. The United States is gradually becoming 
a serious competitor in this class of supply, and is giving 
close and careful attention to the requirements of Brazil 
in this market. 

The South American market has always been looked 
upon with eyes of envy by iron and steel manufacturers 
of the United States of America, and regarded as a 
valuable and ever-increasing field for their surplus produc- 
tion. The most strenuous efforts have been, and are 
being, made to obtain not alone a footing but a dominant 
position in these Latin States, the demand for all kinds 
of iron and steel material being, as may well be under- 
stood where railway construction is being almost 
feverishly pursued, continuously increasing. To take the 
case of Brazil alone, the imports of iron rail into the 
Republic increased from a value of £350,000 in 1904 to 
£713,400 in 1906, and to £1,458,500 in 1909. This year— 
1909-10—the value will in all probability exceed 
£1,600,000. 

Of this large amount of material France is at the 
present time the largest exporter, Belgium ranking 
second, the United Kingdom third, and the United States 
of America fourth. Germany has, however, to be seriously 
reckoned with, since there is a small army of Teutonic 
commercial travellers now scouring the Republic in search 
of orders, the German tenders put in comparing most 
favourably with the estimates of any of the European 
competitors. As to the prices quoted by United States 
firms—that is to say by the Steel Trust—nothing can 


stand against them. The question is—how can the 
United States Steel Export Supply Company afford to 
put forward such quotations? In order to arrive at some 
attempt to solve the problem, it may be profitable to con- 
sider the cost of production in the United States and 
compare these figures with those which obtain in, say, 
Great Britain, which, for the purposes of this article, 
concerns us most. 

Owing to the enormous amount of capital which has 
latterly been expended upon new plant for steel manu- 
facture in the United States, the output has a capacity of 
something like 10,000,000 tons annually more than is 
called for in the country itself. As for the world’s require- 
ments, these may be put at 12,000,000, of which Great 
Britain furnishes perhaps 5,000,000, Germany 4,500,000, 
the United States 1,000,000, France, Belgium, and other 
countries supplying the remainder. It will be seen, if 
these figures can be accepted as reliable, that the United 
States in order to find profitable employment for their plant 
and the huge capital which it represents, must dispose of 
10,000,000 tons of iron and steel products somewhere and 
somehow. It is small wonder that they should seek a 
market in the South and Central American States, since 
practically the one and only European market which is 
freely and unrestrictedly open to them—thanks to our 
free trade system—is that of the United Kingdom. For 
years the threat has been held over the heads of British, 
as of all other, manufacturers of steel and iron that “ the 
United States meant to annex the world’s trade.” No 
one can doubt that they have the plant to do it; but the 
fact remains that they have not as yet done it, and, from 
a very careful observation, combined with some know- 
ledge of the conditions existing in both the United States 
and those countries in which it is sought to find a dump- 
ing ground, I am inclined to believe that it never will be 
done—at least upon the comprehensive scale contem- 
plated. 

If, then, the plant exists and the market is open, both 
of which are incontestable facts, what impedes the suc- 
cessful realisation of the dream of commercial supremacy 
so ardently indulged in? The answer is, after all, a very 
simple one—the “ prime cost of production.” And not 
only production, but shipment. It is as weil, perhaps, to 
consider both of these vitally important points, since upon 
the one and the other, or, indeed, upon either, must 
depend the question as to whether the American iron and 
steel trade is to dominate the world. First, let us admit, 
in all good faith, that the manufacturers of the United 
States have abundant reason to entertain so exalted and 
ambitious an idea, since no country in the world can 
show such a remarkable advance in the iron and steel 
industry as this, and had the general condition of things 
remained about the same as they have shown in, say, the 
last decade, there is no reason why the command of the 
market in question should not have fallen to the huge 
American combine which has become famous. But the 
world moves on, and it is not only the United States of 
America which move with it. 

If a comparison be mage between total Anglo-American 
trade and total American trade over a long period of 
years, it will be found that from 1846, for instance, to the 
end of the war period, the former increased more rapidly 
than the latter, while after the war period the latter 
increased more rapidly than the former. This is what 
tariff facts would naturally induce one to believe. In the 
days of an easy American tariff, American trade with a 
free trade country increased faster than her trade with 
other countries; but in the times of a heavy American 
tariff, which bore with special weight, as now, upon 
British products, America’s total trade increased faster 
than the specially burdened trade, that is to say, trade 
with the United Kingdom. Upon making a further com- 
parison of the total English trade with the total American 
trade, it will be seen that after 1869 the latter expanded 
more rapidly than the former. But America’s population 
has grown considerably faster than that of the United 
Kingdom recently. In the last fifty years the United 
States population has increased about 130 per cent., 
whereas that of the United Kingdom has advanced only 
about 35 per cent. 

Perhaps a better example of the relative position of the 
trade of the two countries can hardly be given than the 
following :—From 1870 to 1880 America’s foreign trade 
per head increased faster than that of the United 
Kingdom. After 1870 the former remained steady, while 
the latter declined. Some economists explain this by 
the suggestion that at this time the United States were 
as yet slowly attaining to the high level of foreign trade 
reached by the United Kingdom some years before. By 
1894 the trade of Great Britain stood at a ratio of £20 
per head of the population, while that of the United 
States was but £5 or £6. 
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MACHINERY EXPORTS. 


WHATEVER may or may not be the state of the country’s 
general home trade at the present time—and there appears 
still to be quite a diversity of opinion on that point—one 
thing is happily certain, namely, that British machinery 
shipments are decidedly improving; and this isa fact upon 
which readers of THE ENGINEER may well be congratulated. 
For the value of the shipments of ‘* machinery ’’ (including 
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DIESEL MARINE ENGINES.* 
By Herr TH. SAIUBERLICH, of Osterholz, Scharmbech. 
No. IIL.+ 

THE introduction of the crude oil motor, especially the 
Diesel motor, may be regarded as of epoch-making signifi- 
cance in the fishing industry. 
in Holland and Denmark, there are already many small 
vessels working with motors, but Germany has only a 


engines) has increased from £6,369,735 for the first quarter ' small number to show. Generally speaking, the fishing trade 























Fig. 20—90) 


of 1910 to £7,479,885 in the quarter recently closed, which 
means an augmentation of as much as £1,010,150, or about 
15 per cent. Nearly seven and a-half millions sterling for 
one quarter is a very good three months’ work, and is at the 
rate, it will be noticed, of over half a million sterling a week, 
or about thirty millions per year. There has also been a 
betterment to about the same extent or rather more (some 
17 per cent.) in the value of these combined machinery and 
engine shipments for the single month of March compared 
with a year ago. the headway made having been from 
£2.349,167 to £2,765,439, or an increase of £416,272. 
Analysing the figures for the longer period, it is found that 
the value of the shipmen‘s of ‘‘ machinery other than prime 
movers and electrical’’ has been £5.235,496, which is better 
than a year ago by £348,974. Prime movers account for 
£1,806,679, or more than a year ago by £339,175; and 
electrical machinery accounts for £437,710, or an advance of 
£119 949. The South American and South African demand 
for agricultural machinery bas been less than a year ago, but 
the requirements of Europe, India, Australia, New Zealand, 
and of some of the minor markets have been more freely 
expressed than then. 

An increased trade bas been done in boilers. The quarter’s 
shipments of mining machinery have been less than twelve 
months back, declines with South Africa, India,and Australia 
not having been sufficiently compensated for by the improve- 
ments in the demand from Europe, South America, and New 
Zealand. The value of the sewing machinery shipments has 
risen. Textile machinery is below a year ago, for there have | 
been considerable fallings off with China, the United States. 
and India. At the same time, however, an augmented trade 
has been done with Russia, France, and the minor European 
markets, and also with Japan, South America, and Australia 
The figures for miscellaneous machinery make pleasant read- 
ing, since, with the exception of South Africa and the United 
States, a progressive trade has been transacted with all thr 
markets, especially with the various European countries : 
whilst business with Australia has more than doubled 
British builders of railway locomotives have done poorly with 
the Argentine, South Africa, and Spain, but they have had a 
splendid quarter with India, Ceylon, Australia, and the minor 
South American markets, the result being a total value of 
£499.206, or an expansion of £41,738. An improved business 
has also been conducted in road locomotives, including steam 
rollers. With the exception of South Africa, an augmented 
trade has been done with all markets by makers of agri- 
cultural prime movers, especially with Europe and South 
America. The winding engines shipments for the quarter 
are below those of a year ago, but there has been a sub- 
stantial forward movement in pumping engines. With the | 
exception of India, Ceylon, and the United States, more 
business than Jast year has been transacted during the 
quarter in ‘‘ unenumerated ’’ prime movers with all the 
usual markets, progress having been particularly gratifying | 
in the case of the various European countries, and also in the | 
case of Australia and the Straits Settlements. 
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Ture Birmingham Chamber of Commerce is collecting 
the opinions of other Chambers regarding a proposition that a 
British cable all round South America is required to counteract | 
the great efforts now being made by the United States to promote | 
their trade and hinder that of other countries. It is alleged that 
the Central and South American Telegraph Company, which has a 
practical monopcly of the cable business in that part of the world, 
exercises great influence in favour of the United States’ trade. 


HORSE-POWER TWO-CYLINDER ENGINE OF THE EWERSAND—FRONT 


in Germany in recent years can only be described as bad, and 
in face of this fact the introduction of the Diesel motor to- 
day must appear especially full of promise, for it opens a new 
perspective to the herring fishery, and it is to be hoped will 
have great influence in bringing about the fulfilment of the 
dream that Germany’s requirements in the way of herrings 
may be met by Germany’s own fisheries. At present only a 
fraction of her needs is covered by her own production. 

The motor lugger Ewersand, now to be described, returned 


In other countries, notably | has not been occupied previously. 


advisable at first to have the safety of the net entirely depen 
dent on the motor. The motor has proved itself reliable in 
the worst weather, and on the last return voyage from the 
fishing ground ran for about 75 hours in a high sea without 
interruption. 

The fuel is stored in a fixed tank in the engine-room, ang 
takes comparatively little room in a position forward, which 


A further advantage gained from the employment of crude 
oil is that the cleansing of the herring casks in which 
generally speaking, a part of the coal is stored, is obviateg, ' 

| ‘Trials have shown that in every respect crude oil can pe 
| relied upon for work at sea, and that, in consequence of the 
small space required and the low fuel consumption, there can 
be no doubt that: it will replace steam engines for herring 
fishing boats. 

In the construction of the motor equipment of the herring 
lugger, now to be described, it has again been kept in ming 
that everything should be as simple as possible. Above gl] 
it was of importance, because in uncustomary work this 
constitutes the chief difficulty, that in bad weather extensive 
overhauling and repair should be rendered wholly unneces. 
sary. 

The construction of the lugger motor is, for the most part, 
| the same as that of the service boat engine already 
| lescribed. A high-speed two-cylinder motor developing 80 
| so 90 effective horse-power with 330 revolutions is used, 
| reversing being effected by a friction coupling and gearing, 

From the constructional point of view, special attention may 
be directed to the pedestals, and the separate cylinders—geg 
Figs.20and22. The peculiarity of the construction consists in 
the fact that the front columncan be removed without taking 
the engine apart, and therefore it is possible, if required, to 
take out the crank shaft from the front without much trouble, 
Having regard to the limited space in craft of this sort, it 
becomes an absolute necessity that every part should be 
readily accessible. 

With the reversing drive—Fig. 23—it is possible to 
carry out three different evolutions, the fly-wheel revolving 
constantly in one direction. 

(1) Friction coupling and brake blocks disengaged. The 
propeller shaft remains stationary. Thesmall pair of wheels 
iriven by the wheel keyed to the crank shaft on the large 
wheel on the propeller shaft, the casing and the friction 
coupling revolving in the same direction as the fly-wheel, but 
it half its speed. In this state the engine runs light. 

(2) Ahead gear; friction coupling, and brake engaged, 
The fly-wheel, brake ring, and coupling form a rigid system 
with the wheel casing. The direction of rotation and 

| number of revolutions of the propeller shaft are the same as 
that of the crank shaft. 

(3) Astern gear; coupling thrown out of gear, brake 
blocks thrown into gear. In this case the wheel casing is held 
fast and with it the arm E. The wheels again revolve 

| separately and the propeller shaft now revolves in a contrary 
direction to the crank shaft. 

| Reversing gears and reversing screws make exceedingly 
simple engine construction possible, especially the employ- 
ment of a small number of cylinders, and on this account are 
to be specially recommended for the rough work of the fishing 
industry. 

Comparisons.—It may now be not uninteresting to draw a 
few comparisons between motor and steam ships, but it stands 
to reason that in so doing only the most important points can 

| be noticed, and it would not be fair to generalise from 
these comparisons. Such comparisons are influenced to a 

















\Fig. 2iI-ENGINE OF THE EWERSAND-BACK 


at the end of October from a five week's fishing cruise on 
which she had been sent for trial purposes by the Frerichs 
Company in conjunction with the Braker Herring Fishery, 
and not more than three tons of crude oil was used, whilst 
steam luggers on the same work used twenty tons of coal. 
The fuel consumption of three tons of oil can be still further 
reduced, since on this cruise especially bad weather pre- 
vailed, and by carelessness of the crew a portion of the oil 
was lost. 

It was thought advisable to provide for a small auxiliary 
plant exactly similar to that usually employed on sailing 
luggers for hauling in the nets. It would have been an easy 
matter to haul in by the motor, but it was not considered 


* Abstract translation from a pay er read before the Schiffbautechnischen 
Gesellschaft and published in the Journal of tte Society by Julius 
Springer, Berlin. 

t No. I, appeared April 7th. 








high degree by the size, and especially by the kind of vessel 
and the purpose for which she is employed. Moreover, the 
efficiency of the screw has to be left out of account, It is 
therefore only possible to show on broad lines the advantages 
of the Diesel engine for marine propulsion. 

If the service boat above described had been fitted up for 
steam, an engine of only 100 indicated horse-power could 
have been employed, and it would have given the vessel @ 
speed lower by about 14 knots, and a towing power of no 
more than 1320 kilos. Besides, only a short cabin could 
have been accommodated. In Table II. are given the relative 
dimensions of three vessels for comparison. 

I.—Motor service boat. 4 

Ia.—Steam service boat of same dimensions and displace- 
ment as the motor service boat. 

II.—Steam service boat of the same towing power as the 
motor service boat. 
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ENGINE AND REVERSING CLUTCH OF 
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Fig. 22 














Fig. 23 


TaBLe V.—Cargo Vessels. 








TABLE 11,—Service Boat, TABLE I1T.—Lugger. 





























1 la il, Motor Steam Type of ship. Motor. | Steam. 
— ape se lugger. lugger. ee ee 
Vessel's dimensions, length, m. te Aa 18.00 | 18.00 | 21.50 awit ome — Dimensions, length, m. 103 103 
” Mee, ek ae 1.90 1.90 4.0 Ship's dimensions, length, m. .. »” beam, m... 14.6 14.6 
i depth, m. 2 50 2.50 2.60 cz a eam, Mm. depth, m. 9.6 } 9.6 
' sei draught, m.. us 10 1.90 2.00 e : depth, m. draught, m. . + 6.55 | 6.58 
Weight of ship equipped fully with oil or coal Speed, say, knots... .. .. . = coefficient of displacement 0.78 | 0.78 
_for 240 sea miles radius of action, tons 73.3 72.3 105.0 Displacement, cubic metres. is ; Effective H.P., taking mechanical efficiency at | 
Normal power of engine or motor, H.P. 160 80 160 Lugger on the home voyage with full equipment, 9U per cent... a Ge 1350 1500 
Pull on the tow-rope at 5 knots speed, kilos. 2200) 880 2200 but without cargo, tons... uae wg acre 140 164 Gross tonnage ithe edt Sect nen Cale” Sat 5550 | 5400 
Radius of action in seamiles.. .. .. .. 240 240 240 Number of casks below deck 760 600 Fuel (double vovage for motor ship, single | 
Speed without towing, about, knots .. .. ..| 9.5 8.0 9.5 » fish compartments .. 12 9 voyage for steam ship), tons... Se 350 | 430 
Time for 240 sea miles at above speed without Cargo, weight, tons .. .. .- 114 90 Carrying capacity, tons .. .. .. 5200 | 4920 
towing, hours .. ea ca5 pve wmities.) 20 254 30 254 a eo oat ee hs | spain 160 130 Advantage in favour of motor vessel 280\tons 
il or coal consumption for 240 sea miles, say 1000 3200 5100 Average fuel consumption per voyage in kilos. WI heen. 54d.) ne, oh ah oH, : Ww | 10 
Oil or coal consumption for 240 sea miles, say, m. 75 5S 92 BMS ebm eat ae Sig Pe: 3000 20,000 Fuel consumption (0 220 kilo /E.H.P.; 0.550 | 
Cost... 6. ee ce oe ce ce vs ve +e| £3000 | £2500 | £3250 — Average fuel consumption per voyage .. £7 4s. £18 kilo./ I.H.P.) daily, tons .. ee ae 19.8 
Steam Boat—_ Cost without fishing equipment, say £3500 £3500 ‘ ? * s d. es d 
a bide poe on = vessel 60 _ Motor lugger, more casks... .. .. 160 = 219 — pees cost (£1 14s. for oil ; 154 84d. forcoal) daily 12 2 0 15 11 0 
wer spee an motor vessel, say... .. . 16% _ “a a? ee ee Mee —_ Advantage of the motor ship, daily .. .. . 39 0 
Loss of timé in proportion 'to the motor! ‘i average lower working cost per x z 
— eraser ete oo 19 voyage, say St £13 = Crew: 1 First engineer, £15 permonth .. .. 15 0 0 15 0 0 
reater cost than motor vessel .. .. .. . ase £250 Crew... meds oe eet Same in|both cases 1 Second £9 ; as 900 900 
Greater working cost per 1000 sea miles than a ‘ 1 Third Hd £5 fy va oh? oe Se 5 0 0 
MOWERS colic ele ese £3 10s. - . SS Sieg EE EF a 1 Eng. Assist., £3 4 ety — 300 
mal . { TaBLE IV.—Fishing Boats. 1 Fitter, £5 2: ee eS — 
Mii =_— eee 6 Stokers and trimmers. . ee _ 2210 0 
“ | : , 2Greasersat £315s. .. .. .. «- - 710 0 _ 
The comparison between a steam trawler and a motor | a femey pone Keep, 1s. 23d. per man daily... .. 1016 0 | 18 0 0 : 
propelled trawler is even more favourable to the latter. koa es es Rie ceedl Pocnesrp| Bkvrriind re ere 2 oe 
| o* - oe oe oe ee ee vn - U 
A motor lugger of exactly the same body plan and of the Length, m. eee | 35.5 | 85.5 | 89.3 Pe meeios of the San ie vessel per month . oe 6 
a dimensions as a steam lugger is, in consequence of Peami,m- =. 5 sr | oh) cal ae 
: : : : ept m. ee oe oe ee oe ee oe +. . oO. oO. 00 Se te eee ae © ewe Coe r< a 
the smaller space occupied by the engine and its lighter — \fotor or engines, indicated horse-power | 400 300 | 450 sist alte do ee Ria edhe weenintn ah Sapte: amelie Oikee 
Weight, in a position to take at least 160 more casks of Speed, about, knots .. .. .. .. .. .. .) Wl 10°. | 3 Saving yearly, t¢., for four single voyages at forty steaming Cay: 
herrings below decks than the steam lugger, and can also Maximum displacement, cubic metres | 400 _ 400 550 q , £8 d. 
carry at least 80 more nets, ‘Taking the value of the herrings [4s action sin ays aim”. ean 10,000 90000 Yemeni a cee en ree ae swnce SB 0 
at 30s. per ton, the Diesel boat is able to earn about Fuel, cost ARES EE aera | €7615s.| £90 £135 (2) Fuel, 160 x £39. .. .. 552 0 0 
£1125 more per year. Fish and ice capacity, cubic metres .| 165 | 118* 165* (3) Wages of crew, 404 x 12s. 242 8 0 
A - 4 ic oe | 35 ¢ 3 es eee 
. this must be added a very notable economy in fuel. mae ea ashes aoe Be te — 1690.8 0 
or ic, ; seals ", aoe penn | at “08: “ 4 : 2 , 
hits sion do aiaae 7 aoe  paeccraraps Sreegadlnergae Cost .. Re ak, Pee if £8000 | £7000} £9650 (4) Interest on greater cost of motor equipment .. 1235 0 0 
ie eS ~—* Including reserve bunker. i hh ye Yearly saving .. 1565 8 0 


the smal] type, the second a steam vessel of the same dimen- 
sions, and the third a steam boat of larger size. 
In conclusion, two cargo ships of about 5400 tons burden 





(This may, perhaps, b2 somewhat reduced ia consequene of the pro- 


The concluding pages of Herr Saiuberlich’s paper are _bable increase in lubricating oil required and of the higher cost of upkeep.) 


—one driven by oil, the other by steam—are taken for com- 

parison, the former being under the disadvantage that it 

pebiges its own fuel for the return voyage whilst the latter 
oes not, i : 


occupied with a discussion of the sources of Diesel oil 
throughout the world, its cost, and the ports at which 
supplies are purchasable. Its price free on board at 
Hamburg is given as between M. 45 and 50. 
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A NEW TRAIN LIGHTING SYSTEM. 





A NEW system of electric lighting for railway carriages 
has recently been brought out by the Leeds Forge Company, 
is a torque-regulating constant-current 
system constructed under the Ferguson patents, and it has 
now, we understand, been in successful operation for some 
The dynamo has an auto- 


Limited. This 


time on the Caledonian Railway. 


magnetic lines, as the case may be, are cut by the armature | switches, storage battery, hand controlling switch, &o, 


windings, and the output of the machine remains practically 
constant, though the speed varies. 


The pressure exerted by the spring D can be adjusted to | todo away with the need for more than 


any predetermined amount by the nut ©. The slot A in the 
sleeve is shaped like a V, as can be seen in the illustration, 
and the action is therefore exactly the same in whichever 
direction the dynamo runs, the brushes being fixed upon a 
rocking disc E to admit of this. The belt is always kept 

















Fig. 1i—-ARMATURE OF TRAIN LIGHTING DYNAMO 


matic regulation throughout a wide range of speed, and the 
regulation is brought about entirely by the torque or turning 


moment which is required to drive the dynamo. It is claimed | 


for this system that there is a considerable economy of power 
as compared with other existing systems, and that the 
wear of belts and pulleys is reduced to a minimum. 

The output of the dynamo can:be adjusted to any pre- 


sufficiently tight to prevent any slipping, and it is claimed | 


| that any change in the frictional grip of the belt due to 
weather or any other cause has no effect upon the output of 
the dynamo. 

The adjusting nut can be set to a fixed scale, which is clearly 
marked, and the nut can be securely fixed in the desired 
position. Provision has been made for the brush gear to take 











————$—$— 
| system only requires one set of storage batteries ina 
| two—see Fig.5. The voltage on the lamps isso controlled . 
ore one set of accumulaton, 

} The switch arrangement is interesting. It Consists f 
| two switches, namely, the dynamo switch and the ey 
| switeh. When the battery only is supplying current, ¢h 
lamps are directly connected to the whole set of accu mulaton 3 
but when the dynamo is supplying current to the lamps eal 
at the same time charging the battery, if the voltage rise 
| too high, resistance is introduced, and on a further rise of 
| pressure the lamps are connected across fewer cells with a 
| 





22090 














Fig. 5—DIAGRAM OF CONNECTIONS 


| balancing resistance, so that the correct voltage may be 
always maintained. : 
The arrangement will be better understood by a considera. 
tion of the diagram shown in Fig.6, When the train attains 
a certain speed, and the dynamo voltage becomes equal to, or 
a little above, the battery voltage, the dynamo is auto. 
matically switched into circuit with the battery and lamps by 
means of the dynamo switch. This switch is of the usual 
type having shunt and series windings. The shunt windings 
are connected across the dynamo terminals. The series 
windings carry the main current, and assist the shunt in 
holding the switch firmly in the ‘‘on’’ position. When the 
train slows down sufficiently, the battery tends to send a dis- 














Fig. 2—THE COMPLETE DYNAMO 


determined amount by setting an adjusting screw-nut pro- 
vided for the purpose. 
this feature the dynamo examiner can know exactly by the 
position of the screw-nut what the current under running 
conditions will be, and that there is no necessity to go out 
on trial with the carriage after each adjustment. 

The action of the Leeds Forge train-lighting dynamo is 


simple, and can be readily followed by reference to the | 


accompanying illustrations. The armature with its com- 
mutator is mounted upon a sleeve, which is free on the main 
shaft, but is driven by a pin fixed in the shaft, which pin 
works in an inclined groove or cam cut in the sleeve attached 
to the armature. The pin B—Fig. 1—when the shaft is 


|| 
1} | 


It is pointed out that by means of 








Be 





| up automatically the correct position, or ‘‘lead,’’ by an 
| automatic adjusting arrangement. As the armature slides 
| along the shaft, the brush carrier, or rocker, slides with it. 
| The alteration in the ‘‘ lead ’’ is effected by having a tapered 
| or inclined stop on the dynamo frame. By the action of this 
device the dynamo is stated to run sparklessly even at very 
| high speeds. The stop is clearly seen in Fig. 3. 

The machine is provided with ball bearings throughout, 
and special attention has been given to a very thorough 
method of lubrication, although with ball bearings the need 
for this has been reduced toa minimum. All the lubrication 
which is necessary is provided at one end of the shaft and the 
two end bearings. Grease is squirted into each of these 
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Fig. 4—DIAGRAM SHOWING METHOD OF MOUNTING THE DYNAMO 


rotating, bears against the side of the slot A, either in one 


direction or the other, according to the direction in which | 


the shaft is revolving, or, in other words, according to the 
direction in which the train is running, and so causes the 
armature to rotate with the shaft. As the power required to 
drive the dynamo becomes greater, the pin has a tendency to 
ride up the inclined slot, and this, as the shaft is fixed in the 
bearings, causes the armature to be pushed to some extent 
out of the influence of the field magnet poles N, S. The 
movement is effected against the force of a regulating spring D. 
As. the speed increases the armature is moved further out of 
the magnetic field; similarly, as it decreases, the armature 
moves back into the field. The effect of this is, of course, 
that as the armature is gradually pushed out of, or drawn 
into, the magnetic field, fewer and fewer, or more and more, 





| Fig. 4 shows the dynamo in position underneath a railway 


when necessary, and is retained by an automatic closing 
valve. 

The illustrations Figs. 2 and 3 show the dynamo, the latter 
with the cover at the commutator end removed so as to show 
the mechanism. Thecam, the spring with nut for adjustment, 
and also the brush rocker, are clearly indicated. The dome 
cover at the commutator end can be easily and quickly 
removed after loosening three butterfly nuts on swing bolts. 
The cover at the other end is a steel ring which can also be 
removed in @ few seconds by slackening a nut. The 
suspension of the dynamo on the carriage underframe, or 
from the bogie, is carried out in the usual way, a spring being 
provided to secure the requisite tension on the driving belt. 


coach, The rest of the equipment consists of automatic 


Fig. 3—THE DYNAMO WITH CASING REMOVED 


charge current through the series winding. This will destroy 
the already weakened shunt winding effect, and the switch 
will then open the circuit, as in the position shown in Fig. 6. 

The lamp switch—which is also provided with series and 


Lamp Switch 
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Pig. 6—CONNECTIONS AND SWITCHES 


| shunt windings—is for keeping the voltage in the lamp 
| circuit constant when the 
The mioment the dynamo 


dynamo is charging the battery. 
‘outs in” it begins to supply 
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————— 
he lamps, relieving the battery of this duty, and 
eventually supplying a charging current to the battery in 
addition. This takes place between ‘‘cut in’’ speed and 
dynamo normal speed—say between 15 and 18 miles per hour 
of the train. Full output is reached at the latter speed, and 
is then controlled by virtue of the self-regulating properties 
of the dynamo up tofull train speed. Between the two speeds 


ial 


A’ 


current to t 

















Fig. 7—SOLENOID RELAY 

—15 and 18 miles an hour, or any other speeds which may 
be arranged—the dynamo voltage must rise from battery 
discharge to battery charge voltage, a matter of some 20 to 
95 per cent. Some compensation must be introduced into 
the lamp circuit to provide for this. The current charging 
the battery flows through the series coil of the lamp switch 
solenoid, so as to assist the shunt, while a discharge current 

















Fig. 8-SWITCH BOX—FRONT VIEW 


from the battery to the lamp acts in opposition. Therefore, | 


until such time as the dynamo is able to supply current to 
the battery, the solenoid remains down, as shown in 
Figs. 6 and 7. When the dynamo, besides feeding the 
lamps, begins to supply current to charge the battery, the 
series coil acting with the shunt lifts the plunger until the | 
stop F—Fig. 7—comes against the switch bar and inserts a | 


| 



































Fig. 9-SWITCH BOX—BACK VIEW 


resistance between the terminals A and A! which, up till 
then, have been short-circuited. When the current to the 
battery becomes stronger, the plunger F will overcome the 
force of the spring E, and cause the bar to connect the two 
terminals B and C together, thus inserting another resistance 
In series with the first. When one end of the bar makes 
contact with the stop ©, the number of cells in series is 
teduced—see Fig. 6—and for the time being the spring holds 
the other end of the bar down against the terminal B. The 
last step in the regulation is, therefore, not.made until the 
current has increased still more, and the switch bar is then 





pulled up further so as to connect D and C together, which 
motion inserts the final resistance. 

Illustrations of the dynamo and lamp switches, which are 
contained in the same box, are given in Figs. 8 and9. The 
switches are enclosed in a dust-proof iron case, which can be 
fixed in any convenient part of the carriage. Provision has 
been made for fitting a battery overcharge preventer to the 
dynamo at any time, and a suitable preventer has, we under- 
stand, been designed for this purpose. This, however, is not 
considered to be a necessary part of the equipment, and will 
only be supplied on special request. 








THE WEISH RAILWAY ACCIDENT. 





COLONEL DRUITT’S report on the serious collision that 
occurred on January 23rd near Pontypridd, on the Taff Vale 
Railway, was issued last week. In this accident eleven 
passengers were k lled, four were injured, and the guard of 
the mineral train has since died from the injuries he received 
when the passenger train ran into his van. 

The collision was caused through an error in block 
working, but it is not clear whether the mistake was made 
by the man in the Gyfeillon lower box at the entrance to the 
section or by the man at Rhondda Cutting box at the exit. 
It would appear, though, that there is some excuse for 
whichever man is at fault, in that the block instruments in 
use are of an obsolete type. These only give tw» indications, 
instead of the three indications now customary, and the same 
signal is given when a train has entered the section as when 
the section is closed. Colonel Druitt therefore considers that 


| three-position instruments should be used for the signalling 


of passenger trains at all busy signal-boxes and where there 
are several running lines controlled from one cabin. 

: »The evils of lighter vehicles mixed with heavier ones were 
revealed in this accident. The rear ends of two compara- 
tively light brake vans were in this case lifted up so that 
their steel bodies cut away the compartments of the carriages 
next to them, and it was in these latter that all the fatalities 
occurred. Colonel Druitt observes that he understands that 
consideration is being given by railway companies to the 
question how, if possible, the serious telescoping of one 
carriage into another may be avoided. 

Rule No. 55 again cropped up in connection with this 
accident. The mineral train was standing at the home 
signals for Rhondda Cutting box without the signalman being 
aware that the train wasthere. The fireman was busy filling 
the lubricators, which task took five or six minutes. He then 
waited for about a minute and a-half for an up train to pass 
and then started for the signal-box. The journey occupied 
four minutes, and on his arrival he found the signalman 
having a discussion with an inspector, by which a further 
two minutes were lost, and by then it was too late to stop the 
passenger train. The evidence given by the fireman reveals 
some of the difficulties connected with the carrying out of 
this rule. As Colonel Druitt says, it is dangerous in very 
many places for a fireman to have to cross running 
lines or over sidings where shunting is taking place. Also 
there are many things to be attended toon an engine when it 
is standing which the engineman cannot do when running. 
But perhaps the most important feature is the reminder 
made by the inquiring officer, that at signal-boxes where tnere 
are many running lines there might be several firemen in the 
box, and these would distract instead of assisting the signal- 
man. The use of electrical or mechanical means for control- 
ling the signalman’s movements under such conditions, and 
so render rule No. 55 unnecessary, is therefore recommended. 
Some alteration to the rule certainly appears necessary where 
it calls upon the ‘guard to satisfy himself that the man who 
should do so has gone to the box. With such long trains as 
are now running, with their 50 to 100 wagons, the time 
required for the guard to walk to the engine and then back to 
the van must be considerable, and in many cases, as in this, 
the guard would be better protecting his train if he went 
towards the signal-box in the rear. 


NAVAL BATTLE PRACTICE IN 1910. 





A BLUE-BOOK giving the results of Battle Practice in the 
Fleet during 1910 has just been issued. In a preliminary 
note the statement is made that the conditions of practice 
differed so considerably from those of former years that no 
comparison can be made. Indeed, the publication deals only 
with the year 1910, and no figures whatever are given for any 
other years. What is given is a not very detailed summary 


| of the results achieved by the various fleets stationed in dif- 
| ferent parts of the world. 
| fleets were practising under the same conditions, though no 


It is to be presumed that all these 


specific statement on the matter is made. However, 
assuming that it was so, some exceedingly divergent results 
were arrived at as will be seen by the following table :— 


| No. of | No. of |Average 





Order of | . 

merit. | Fleet. | ships. | guns. | points. 
1 | Australis... .. -. .. .. «- | 5 55 212.6 
2 | Third Division Home Fleet ; 10 132 192.5 
3 CRs sale Se ug Yak, t bone mero 6 76 185.1 

4 Second Division Home Fleet and} 
Second Division Cruiser Squadron; 14 202 184.0 

5 | First Division H me Fleet and First | 
I 118 179.6 


Cruiser Squadron .. .. ... «>| 
Atlantic Fleet and Fifth Cruiser} 
| Squadron .. Donan ee astern 9 
7 | Mediterranean Fleet. and Sixth) 
Cruiser Squadron 2 eoe BAe 


6 
135 159.6 


179 


The five vessels of the Australian Fleet were the Pyramus, 
Prometheus, Powerful, Encounter, and Cambrian. They 
carried collectively two 9.2in guns, twenty-nine 6in. quick- 
firers, eight 4.7 quick-firers, and sixteen 4in. quick-firers—a 
total of fifty-five guns. In the order given above their scores 
were 333.2, 287.6, 2387.5, 151.4, and 53.3. respectively. 
Thus the leading vessel of the fleet scored 338.2 and thie last 
53.3 points, the average for the five vessels being, as shown 
in the table, 212.6." It is noteworthy that the leading 
vessel— the Pyramus—only carries 4in. guns. 

Next in order came the Third Division of the Home Fleet 
Ten vessels took part in the actual practice, while three fired 
‘outside range,’’ and are not included in the table. 











306.7; Magnificent, 275.0; Bulwark, 249.1; Devonshire, 
239.5; Antrim, 216.7; King Alfred, 164.9; Cesar, 146.4; 
Roxburgh, 129.1; Hampshire, 125.5; and- Jupiter, 72.0— 
this giving an average of 192.5. In this fleet there were in 
all 132 guns, made up of sixteen 12in., two 9.2in., twenty 
7.5in., and ninety-four 6in. 

Of the China Fleet six vessels took part. The guns totalled 
76, and comprised four 9.2in., ten 7.5in., forty-six 6in., and 
sixteen 4.7in. quick-firers. The names of the vessels with 
their scores are as follows:—Minotaur, 430.9; Astrea, 
195.9; Flora, 141.9; Bedford, 131.4; Monmouth, 106.5; 
and Kent, 103.9—average for the six, 185.1. 

The Second Division of the Home Fleet and the Second 
Cruiser Squadron had engaged fourteen vessels mounting in 
all 202 guns, of which twenty-eight were 12in., fifty-six 
9.2in., twenty-six 7.5in., and ninety-two 6in. quick-firers. 
The names and scores were as follows :—Africa, 313.8; King 
Edward VII., 302.3; Hindustan, 249.6; Talbot, 201.1; 
Natal, 198.2; Shannon, 179.0; Warrior, 174.3; Common- 
wealth, 173.8; Achilles, 168.2; New Zealand, 154.1 ; Hiber- 
nia, 140.7; Juno, 134.1; Cochrane, 109.6; and Dominion, 
76.9—average 184.0. 

The First Division of the Home Fleet and the First Cruiser 
Squadron are noteworthy by reason of the preponderance of 
heavy guns. Out of a total of 118, no fewer than seventy- 
six were 12in. guns, the remainder being made up of twenty 
9.2in. and twenty-two 6in. guns. The Agamemnon headed 
the list with 316.3 points, next in order coming Invincible 
with 286.0, Vanguard with 196.6, Dido with 189.4, Temeraire 
with 187.5, Superb with 180.9, Dreadnought with 164.1, 
Collingwood with 141.7, Lord Nelson with 128.4, Iris with 
123.7, and Bellerophon with 61.4—average 179.6. 

The 135 guns of the nine vessels of the Atlantic Fleet and 
Fifth Cruiser Squadron were, on the other hand, mostly of 
small calibre, there being no fewer than 101 6in. guns, the 
remainder being sixteen 12in., fourteen 9.2in., and four 7.5in. 
guns. This fleet was distinguished by the score of the For- 
midable, which was 577.3, and which was no fewer than 
146.4 points ahead of the next in order out of the whole of 
the vessels engaged. This score contrasts very sharply with 
those of the remaining vessels of this fleet, which were :— 
Drake, 164.4 (412.9 points behind); Queen, 160.6; Implac- 
able, 141.1; Duke of Edinburgh, 112.9; London, 79.7; 
Black Prince, 74.3; Argyll, 70.4; Doris, 56.3—the average 
being 159.6. 

In the Mediterranean Fleet and the Sixth Cruiser Squadron 
there were in all 179 guns, the majority of these—111—being 
6in. guns. A noticeable point is the inclusion of the eight 
10in. guns of the Triumph and Swiftsure. There were also 
sixteen 12in. guns, four 9.2in., and twenty-eight 7.5in. This 
division is exceptional in the low scores returned by the 
Suffolk and the Diana—both of them armed with 6in. guns. 
These were 13 and 4.3 respectively. The other scores in 
their order of merit were: -Bacchante, 191.1; Triumph. 
171.5; Medea, 164.3; Duncan, 1308; Swiftsure, 123.6; 
Cornwallis, 115.0; Exmouth,108.0; Aboukir, 85.6; Barham, 
77.0; Russell, 53.4; and Lancaster, 42.1—average for the 
thirteen, 98.3. 

Unfortunately, as we state above, we do not know exactly 
the conditions under which the firing was carried out by the 
various fleets; but apparently the results are comparable. 
Hence the following table is all the more remarkable. [In it 
we have simply designated the various fleets by the figures 
of merit shown in the above table, and have set out the 
highest and the lowest- scores made and the differences 
between each. We have also added the largest gun carried 
in each case :— 





Highest score and Lowest score and largest Differ- 

largest gun carried. gun carried. | ence. 
1 333.2 4in. QF. 53.3 6in. Q.F. | 279.9 
2 306.7 | 7.5in. 1. 72.0 | 12in. VIL. | 234.7 
3 430.9 9.2in, XT. 103.9 6in. VII. and VIII. | 327.0 
é. 313.8 12in. IX 76.9 12in. IX. | 236.9 
316.3 12in. X 61.4 l2in. X. ; yo4.0 
6 577.3 12in, 1X M3 é6in. VII. |} 521.0 
7 191.1 ».2in. X 4.3 6in. VII. 186.8 


An examination of this table gives a good deal of food for 
thought. If we take No. 4 as an example, we find that the 
highest and lowest scores were made by the Africa and the 
Dominion respectively. The armament of these two vessels 
is identical as to numbers, there being four 12in., four 9.2in., 
and ten 6in. in each case. The only difference was that the 
6in. guns of the Africa were mark XI., while those of the 
Dominion were mark VII. 

It is a great pity that more details are not supplied with 
the results, so that a proper opinion might be formed of the 
reason for these very considerable divergencies. 








HIGH-PRESSURE Gas v. ELECTRIC LIGHTING.—Presiding at the 
twenty-eighth annual meeting of Scottish Gas Managers in Glasgow, 
on April 5th, at which about 120members were present fromall parts 
of Scotland, Mr. J. B. Scott, Cowdenbeath, commented, at some 
length, on the marvellous change in the conditions of the present- 
day gas supply compared with those of about 25 years ago. 
With the introduction of low quality gas, and the many varied 
uses it was put to, the pressure on the mains must, he said, be 
very carefully attended to, and anything less than 2in. pressure 
was sure to lead to complaints and dissatisfaction. The pressure, 
he considered, should be as near 3in. as possible. In these days of 
incandescent burners, 15 or 16-candle gas under a good pressure 
was worth more to the consumer than 20-candle gas under a poor 
or unsatisfactory pressure. High-pressure distributions had been 
receiving much attention in recent years, and many installa- 
tions had been fitted up Iu West Fife alone, within a radius of 
twelve miles or so, there were five installations at work, and he 
ventured to say that very soon compressors would be quite as 
common in gasworks as exhausters were at present. In almost 
every town of any importance at all they had now to face the 
competition of electric light. He was one of the first in Scotland 
to adopt automatic street gas lighting with the pressure wave 
apparatus, At Cowdenbeath they were now in their fifth year of 
working this apparatus, and they had experienced it in all its 
moods. The town itself was lighted with electric light by the 
Town Council, but immediately outside the burgh they had an 
installation of about 40 lamps, and these were now working most 
sa isfactorily. According to statistics given in the ‘‘Gas World 
Year Book,” 87 per cent. of gas undertakings in England were 
supplying gas at less than 18 candle-power, whilst in Scotland only 
418 per cent..were doing’so. Only 11 gasworks in Scotiand were 
supplying gas under 18 candle-power. Why this should be so was 
difficult to say. The cost of purifying had come to be a very small 
item in the working expenses of a gasworks, being often enough 


The | less than 4d. per 1000 cubic feet, and in this branch small works 


ten vessels with their scores are as follows :—Oarnarvon, | vould compete vory favourably with large ones, 
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HUGE DOUBLE-ENDED LOCOMOTIVE. 








THERE is just approaching completion at the works of 
the Vulcan Foundry, Limited, Newton-le-Willows, the first 
of a batch of remarkable double-ended locomotives for 
Mexico. The accompanying diagram will serve to convey 
some general idea of the proportions of these engines, which 
are for a 4ft. 8jin. gauge. At the outset it may be stated 
that they weigh 138 tons in working order, or upwards of 
50 tons more than Mr. Hughes’ immense four-cylinder com- 
pound goods engines on the Lancashire and Yorkshire Rail- 
way. The chief feature of the engine, apart from its weight, 
is the double boiler, with a central fire-box, the whole being 
carried pivotally on two separately driven six-wheels-coupled 
bogies. On each boiler barrel are mounted water tanks and 
fuel bunkers, the former having a total capacity of 4500 
gallons and the latter a fuel space sufficient to carry eight 
tons. The weight of the engine is distributed equally over 
the two sets of wheels. The maximum weight ona pair of 
wheels is therefore 23 tons ; the maximum weight per foot 
run on a pair of wheels, 5.75 tons; the maximum weight per 
foot of wheel base, 3.88 tons; and the maximum weight per 
foot over the buffers, 2.46 tons. The boiler pressure is 
185 1b. per square inch, and the cylinders are 19in. diameter 


direct light, and that if closed in entirely from light and air 
the apparatus becomes almost inopérative. From observa- 
tions made by the inventor, who had met with some failures 
of the apparatus when placed facing certain directions, he 
assumed that the earth’s magnetism had some effect: there- 
fore it occurred to Professor Donnan that if the plane of the 
aluminium sheet was set so that the earth’s magnetic field 
cut across it, there would be produced, when the water flowed 
down the apparatus, a small E.M.F. at right angles to the 
longitudinal grooves of the aluminium sheet, with the result 
that a slight electrolysis would occur, precipitating alu- 
minium hydroxide in the solution. 

Professor Donnan is of the opinion that the local elec- 
tricity, the existence of which his experiments have demon- 
strated, together with a certain amount of chemical action 
due to the heterogeneous nature of the metal, is sufficient 
to explain the surprising and hitherto unknown disintegra- 
tion of the aluminium. 

The action within a steam generator is somewhat obscure, 
but in all probability the colloidal aluminium will act as 
nuclei or active centres for the evolution of CO, and the 
crystallisation of salts; also the aluminium particles will 
combine with the dissolved oxygen of the water, thus causing 
a marked deoxygenation. 

As the corrosion of boiler plates is supposed to be essen- 
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FAIRLIE TYPE LOCOMOTIVE FOR MEXICO 


type, with a modification to give flexibility. The boiler has 
a total heating surface of 2924 square feet, of which the tubes 
account for 2679 square feet and the fire-box 245 square feet. 
The grate area is 47.75 square feet. The tractive force with 
90 per cent. boiler pressure is 62,6101b., and with 75 per 
cent. boiler pressure 52,176 lb. The ratio of tractive force, 
90 per cent. to adhesion, 4.94; and the ratio of tractive 
force, 75 per cent. to adhesion, 5.9. The wheels are 4ft. 
diameter, and the total wheel base 35ft. 6in., while the 
length of the engine over all is 56ft. 1fin. and extreme 
heigh 14ft. The ergines are intended to take a load of 
300 tons up an incline of 1 in 25, combined with five-chain 
curves, and are designed to work with either coal or oil as 
fuel. 

The makers claim that this is the heaviest locomotive 
engine yet built in the United Kingdom, and it is note- 
worthy by reason of the fact that the whole of the weight— 
23 tons per axle—is available for adhesion. 


We hope shortly to be able to give further illustrations | 


and particulars of these interesting engines. 








SOFTENING OF WATER BY ALUMINIUM 
PLATES. 

A PAPER upon the above subject was read at the last 
meeting of the New York Section of the Society of Chemical 
Industry, by Thomas R. Duggan, F.I.C., F.C.S., of 
20, Beaver-street, New York. 

After reviewing the necessity of a pure water for boilers 
and technical purposes, the author went on to describe 
the method discovered after a long period of experiment- 
ing and after many trials by a German scientist, one 
Herr Brandes, and called ‘‘the Luminator’—which gave 
to ordinary water certain remarkable properties. For 
instance, when used 


plates, especially the flues, steam was dryer, and less coal 
was required in steam raising, and generally the salts were 
found as a powder in the bottom of the boiler, whereas other- 
wise they would have formed hard scale. 

The treatment consists simply of allowing water to run 


down an aluminium plate of special dimensions, with cor- | 


rugations of a particular size, according to the character of 
the water to be treated. No chemicals are required ; it is 
only necessary to brush well the corrugations to keep them 
clean and free from deposit. When storage tanks and mains 
are far from the boiler, it is necessary that they be coated 
with a non-conducting composition—any bituminous varnish 
will do—and that water reach the boiler as soon after treat- 
ment as possible; in any case, to get maximum effect, the 
water must be used within seven days of its treatment ; hence 
storage tanks should not be too large. Where water is pas- 
sing continuously night and day, it may be found necessary 
to give the apparatus rest on about one day per week, as the 
plates under certain conditions become polarised. This only 
happens under very unfavourable conditions, and in most 
cases may be neglected altogether. 

The action of the luminator is that, by the passage of 
water over the metal channels at certain speeds, a current of 
electricity is induced, the water being negative and plates 
positive, ionisation of the salts takes place and they do not 
take a crystalline form, but become amorphous ; at the same 
time a new and particular action goes on —thatis, aluminium 
is by friction and electrical action abraded from the surface 
as @ colloid, which after a period undergoes change in the 
water. This action was investigated by Professor Donnan at 
the Liverpool University, who found that aluminium 
hydroxide was not present in water treated by the apparatus 
to any extent, but on turning to the ultramicroscope he was 
enabled to see that the aluminium was in the colloidal form 
mixed with hydroxide, and remained so for several days. 

It has been found that the best results are obtained when 
the lumjnator is facing either north or south, and exposed to 





in steam boilers, much less scale | 
was deposited, old scale was softered and detached from the | 


water, it is clear that water treated by this process will greatly 
diminish the corrosion of boilers, and such is found in prac- 
tice to be the case. 

Replying to various questions, the author said that waters 
having both permanent and temporary hardness, or perma- 
nent or temporary alone, could be easily treated; but that 
acid waters containing sulphuric acid would first have to go 
through a preliminary treatment by passing over marble or 
chalk in order to neutralise the free acid. That the salts 
contained in the raw water before and after treatment, upon 
analyses, show thé same chemical composition. Calcium 
carbonate and calcium sulphate and magnesium salts remain 
as before ; it is only a physical change which takes place, as 
| may be easily illustrated by heating the water to 80 deg. 
Cent. and then analysing. Of course, in a steam generator 
the change takes place immediately, by which the salts are 
prevented from again becoming crystalline and so deposit 
| as powder. 

An experiment was performed in Liverpool which will 
illustrate some of the points raised. One litre of water was 
run over the luminator apparatus ten times, and another 
| litre of the same water was run over an enamelled luminator 
| ten times. Both samples were then heated to 80 deg, Cent. 
the same length of time, say, ten to fifteen minutes in dura- 
| tion, and were then both titrated. The one which had 
| passed over the plain unenamelled apparatus showed a loss 
| of 20 per cent. of temporary hardness, and the water which 
| had passed over the enamelled apparatus showed but a slight 
| loss of temporary hardness, some 3 per cent. at the outside, 
| proving that the action was in no way due to aération, as 
| had been suggested. 
| The limit of degrees of hardness in the water that this 
apparatus is capable of treating seems to be only that im- 
posed by the length of the apparatus which it is possible to 
employ in practice. The amount of loss which the alu- 
| minium plates will suffer by use would be infinitesimal and 
quite impossible to calculate per thousand or other number 
of gallons. 

It has been found in practice of the utmost importance 
that boilers should be regularly blown off, particularly when 
the apparatus is first installed, as the old scale comes down 
so rapidly that there is danger of burning the boiler under 
| the accumulation of this scale unless quickly removed. 
After this scale is once removed there is no danger, as only 
powder is found in the bottom, and the water is always more 
or less in contact with the plates and tubes. If blowing 
| off is systematically performed, little or no powder will be 
| found in the boiler. Priming is usually much less or entirely 
| eliminated wLen using this apparatus. 
| ‘* Alkali’? waters can be treated quite easily, but waters 
containing ferrous sulphate or large quantities of iron in any 
form are not easily treated, in consequence of the continual 
deposit of iron on the plates. Small quantities are quite 
unimportant. 

As to the question of whether aluminium goes into solution 
| in colloidal form or as an hydroxide, there can be no doubt that 
| Professor Donnan is perfectly correct when he states that it 
| is colloidal aluminium. The experiments he carried on at 
| Liverpool would not leave a doubt as to the colloidal nature 
of the aluminium. Touching somewhat on that point, milk 
when passed through the apparatus was found to keep an 
exceptionally long time, indicating protection by colloidal 
aluminium, whereas the same milk not passed through it 
went sour, or turned very quickly. 

Regarding the corrugations of the aluminium plate, the 
reason they are made in that form is that it is impossible in 
practice to get a uniform sheet of water over one plate regu- 
larly ; co) uently the corrugations were arranged, and 
they are of different dimensions and different lengths, accord- 
ing to the composition of the water to be treated. The treat- 
| ment consists absolutely and only in passing water over the 
j aluminium corrugations as fast as it can be run down 
| through the nozzles in the hopper. Small traces of nitrates 
| and nitrites have been found to decompose when passing over 











the luminator. As to the amount of colloids n 
to cause the action, there is no data at present availab] 
answer such a question. nies 





SMALL POWER SHAPING MACHINE. 





A NEAT little shaping machine has recently been put on th 
market by Nelson Brothers, of Moor-lane, E.C. he acco} , 
panying illustration gives a good idea of the tool. The len, 4 
of bed is 25in., and the stroke is74in. ‘The feed can be eith 

automatic or by hand, and can be instantly reversed, The 
machine is driven by the pulley shown, and the Bearing is all 
enclosed in the bed, and runs in an oil bath, so as to be out 
of the way and to keep it free from chips, dirt, &c. The Bea: 
can be put in and out of action by a movement of the lover 
seen on the left-hand side. ’ 
The bed is of the box section, and, for the size of machine 

















SMALL SHAPING MACH NE 


The table, which slides horizontally 
and vertically, measures 12in. by 94in. The head swivels to 
any angle, and is provided with a graduated scale. The ram 
has a central thrust. All the wearing surtaces are provided 
with adjusting pieces. The approximate weight of the 
machine is 550 1b. 

A modification of this tool is supplied for hand use. It is 
fitted to a pedestal for fixing toa bench. In this case also 
the head swivels, so that cuts at any angle can be taken. 


very strong and rigid. 








THE CORROSION OF METALS. 


THE Corrosion Research Committee of the Institute of Metals 
now, as already announced in these columns, actively engaged in 
preparing for an elaborate series of investigations into the causes 
of the corrosion of brass condenser tubes. A special condenser is 
being constructed, which will contain 48 tubes, 24 of these being 
made of commercially pure brass, the remaining 24 tubes being 
made from brass conta ning a single selection from the following: 
Lead, tin, aluminium, manganese, or other materials at the dis- 
cretion of the committee. Experiments will be made with various 
water speeds in the ratio of 0: 1: 2:3: 4, speed 2 being an 
average speed used in practice. The circulating water to be used 
will be obtained from deep water at Formby, off Liverpool, in the 
first instance, and the plant for the corrosion research will be 
installed in the University of Liverpool, where the experiments 
will be under the direct supervision of Mr. G. D. Bengough, M.A. 

It is expected by the committee that the research will prove to 
be one that will occupy many months before any definite con- 
clusions can be reached, and the research will undoubtedly be 
costly. An appeal was recently made by the committee for funds 
to carry on the research, and in response to that appeal the follow- 
ing donations have been received :— 


es, d 








£ «ed. 
Muntz’s Metal Company, Mr. J. McKechnie .. 330 
Limi oo ce cf co SMO OO] Mr. 3.7. Milton .. .. 3390 
Broughton Copper Com- Engineer Vice-Admiral Sir 
pany, Limited .. .. 2 5 0 H. J, Oram, K.C.B,. .. 3 3 0 
Sir Gerard Muntz, Bt. .. 1010 0| Mr. A. E. Seaton .. .. 3 3 0 
THE ENGINEER.. .. .. 1010 O| dir W. H. White, K.C.B. 3 3 0 
Mr. R. KayeGray .. .. 1010 0| Mr. A. F. Yarrow .. .. 3 30 
Liody’s Register Com- Mr. T. R. Bayliss 220 
mittee .. .. .. .. 1010 0] Mr.C. R. Bedford . 220 
Mr. L. Sumner, M.Sc. .. 1010 0] Mr. G. A. Boeddicker 220 
Cunard Steamship Com- Prof. Carpenter, M.A, .. 2 2 0 
pany, Limited .. .. 5 5 @| Mr. CliveCookson.. .. 2 2 0 
J. Stone andCo., Limited 5 5 0O| Prof. Gowland, F.R.S. .. 2 2 
Mr. W. Weir .. .. .. 5 5 O| New  Delavile Spelter 
Sir H. A. Wiggin, Bt. .. > 5 O Company, Limited . 220 
T. Wilson, Sons and Co., Dr. R. Pearce .. .. 220 
imited .. .. .. .. & 5 0| Mr. F. Tomlinson .. .. 2 2 0 
Yorkshire Copper Works, 34 donations of 21s. or less, a 
imi ns Pips. ies 5 5 0 amountingto .. .. 32 5 6 
Mr. R. W. Girdwood 3.3 0 aS” 
Mr. George Hughes i ee oe Total #242 5 6 
Mr. G. Matthey, F.R.S... 3 3 0 


Though the total amount received (£242 5s, 6d.) is sufficient to 
enable the research to be commenced, the committee desire it to 
be clearly understood that the cost of the research must ultimately 
be very much greater than this amount. If the research is to 
properly carried on the expenses will probably amount to not less 
than £300 per annum. It is, therefore, earnestly hoped that 
additional donations to the Corrosion Research Fund will be 
speedily forthcoming from those persons who are interested in the 
corrosion of condenser tubes, and who desire to see discovered 4 
remedy for this old-standing trouble. Donations should be sent 
to Mr. G, Shaw Scott, Mike, the Secretary of the Institute of 
Metals, at“Caxton House, Westminster, 8.W. 
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COVERED TENNIS COURTS AT DULWICH. 


[HE new covered courts at Dulwich, which were opened 
on Saturday last, are arranged side by side, with a division 
of 15ft. between each, 10ft. at the sides, and 22ft. at each 
end, and are covered with a single roof, which springs from 
the back of the base lines—that is, from end to end of the 
court—and rises in @ straight line to a ridge at the centre. 
The main roof girders are carried on _cantilevers, very 
cleverly designed, and placed on either side of the middle 
court by the net posts, instead of by the usual stanchions. 
The design and construction of this roof opens up a new era 
in the history of covered courts, as it is the first time that 
the requirements of the game have been seriously considered, 
and the hazards caused by the ordinary roof trusses from side 
to side, with their attendant struts and ties, to some extent 
overcome. It is, indeed, regrettable that Mr. Rootham, 
B.Sc., A.M. Inst. C.E., who is responsible for the design, was 
not permitted to carry out his original scheme in its entirety, 





which provided for a roof semi-circular in form, taking, no | 


doubt, the key to the height of the roof as the highest point 


of the imaginary line of flight of a ball reached by the highest | 
and longest possible lob within reason, for thus the wasted | 


height and somewhat awkward appearance of the roof as now 
executed would have been avoided and the ideal achieved. 
As regards the construction, while admittedly stanchions 
might have been in the way, it is a question whether canti- 
levers standing so near the nets will not tend to baulk the 
players. In any case, they should be painted white to corre- 
spond with the roof and to make them less noticeable. 

The fact that too much natural light cannot be obtained 
in such a building seems to have been overlooked in 
endeavouring to overcome other difficulties. For instance, in 
arranging the roof for the requirements of evening play, the 
original scheme entailed the sacrifice of a large area, usually 
given to glass, for reflecting purposes. This has since been 
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COVERED LAWN 


abandoned, as in the case of Queen’s new covered court, on 
the question of cost, and the system of gas, with its own 
reflectors, has been installed. The loss of natural light, 
however, remains. Again, the attempt to exclude the rays 
of thesun from the eyes of the players is in itself meritorious, 
but not if effected at the expense of natural light. 


Further, in the endeavour to obtain a good view of the ball | 


the tendency always present, and here carried to the extreme, 
is to decrease Jight by overdoing the dark background and 
painting the walls and floor black. It is apparently forgotten 
what a tremendous absorption of light this causes, especially 
in the case of artificial light, where reflection rather than 
absorption should be sought. A light green dado, 25ft high, 
at the back of the courts, and 10ft. to 15ft high e'sewhere, 
is al. that is necessary. The remainder should be white, 


which, while giving more light, would be found in no way to | 


interfere with the view of a ball. 


While economy must be studied, and probably in this case | 


dictated the trial of a deal floor, the suitability of which for 
this purpose time alone can prove, we do not feel that the plea 
holds good in the case of the dressing-room, with which we 
were sadly disappointed. 
should a lavatory open into a dressing-room direct. Each 
lavatory should have a separate window to open, and all 
should be divided from the dressing-room by a ventilated 
pissage. Furthermore, the bathroom and shower bath should 
have been kept separate and a tile floor laid therein, as being 
much more suitable and sanitary than wood. 

In other respects the building is all that can be desired, 
and the designer is to be commended on having refrained 
from misrepresenting its true intent and meaning, which is 
So frequently done in modern times. 








We hear that the Odawara Electric Railway Com- 
pany has secured a concession from the Japanese Government for 
the construction and working of a light electric railway between 
Yumoto and Gora, a distance of about eight miles. 
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Under no circumstances whatever | 


| 
| DIESEL ENGINES FOR SEA-GOING VESSELS.* 
By Mr, J. T. MILTON, Vice-president. 


I need hardly be pointed out that the inducement to forsake 
the tried and trustworthy servant, the steam engine, for ordinary 
sea-going vessels will be mainly, if not solely, the question of fuel 
economy ; but this point, important though it is, would not of 
itself warrant a change to a new type of engine unless equal cer- 
tainty of continuous efficiency on the voyages to be undertaken was 
provided ; that is, as little risk of accident to machinery and as 
great facility for using temporary expedients for reaching port in 
case of breakdown of part of the machinery. There must also be 
a prospect of a reasonable cost of upkeep. 

It is said that unlimited quantities of oi] are known to exist, well 
distributed throughout the tropical and temperate regions of the 
world, and that, given a regular and steady demand for it, com- 
mercial enterprise will place ample supplies upon the market. 
Undoubtedly it may be considered that if internal combustion 
engines of the oil-burning type become common in sea-going vessels, 
crude oil, rather than the residues from distillation, will form the 
| major portion of the fuel employed, raised, perhaps, in places 
where it may be profitable to distil some portion ; but it will also 
be profitable to employ crude oils that are not suitable for distilling. 

In regard to this matter it may be well to state here that it is 
| claimed for the Diesel engine that any oil can be used in it which 
will burn completely, leaving no residue. If this isso, the different 
qualities of oil must require special experience to know how to 
adjust the fnel valve to spray them properly, so as to obtain a 
suitable combustion that will, on the one hand, consume them 
sufficiently slowly to prevent an undue rise of pressure, such as 
occurs in gas and petrol engines, and, on the other, will permit of 
their total combustion in the engine. There have, however, been 
objections taken to this view. Mr. Pau] Rieppel, of the Maschinen- 
fabrik Augsburg Nurnberg, of Nurnberg, who has had much 
experience with internal combustion engines, has made some elabo- 
rate investigations on this point, and after experiments with many 
kinds of oils he has come to the following conclusions :— 

The various hydrocarbon oils which occur either as natural pro- 
| ducts or as the result of distillation either of brown coal, ordinary 
' coal, or crude oils, may be divided into two classes, which differ 
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very much in their behaviour when raised to a high temperature. 
Those of one class, when raised to such a temperature as is obtained 
by the compression in Diesel engines, readily decompose into free 
hydrogen and heavier hydrocarbons, those of the other class at 
first only vaporise, or partially vaporise, and require much higher 
temperatures than that due to the compression for their decom- 
position, In those of the first class the hydrogen, because of its 
easy ignition, burns first, and the resulting heat enables the 
remainder of the hydrocarbons to become completely burnt, the 
total combustion tak ng an appreciable, though small, amount of 
time. In the second, a very high temperature is required to 
initiate combustion, which, when commenced, approximates to an 
explosion, owing to part of the oil having been made gaseous becom- 
ing mixed with the compressed air, and so constituting an explo- 
| sive mixture. The latter oils, therefore, may be either not 
| properly consumed, or they may be burned with explosive violence. 
It should be mentioned that Mr. Rieppel states that even these 
oils can be used in the Diesel engine by means of special alterations 
| in the design, but it would appear that they could not be used in 
an engine adjusted for the more suitable oils. In general the oils 
which are not suitable appear to be the result of distillation of 
| ordinary coal, so that this matter is of more importance to the 
| users of land engines, whilst the oils made from brown coal or from 
natural crude oils appear to be well suited for Diesel engines. 
| There is, however, another point which requires attention. Some 
of the crude oils, and therefore all the residues from their distilla- 
| tion, contain combined sulphur. Some oils are credited with con- 
taining as much as 2 per cent. This element, especially at high 
temperatures, has an affinity for copper, and it has been found that 
where oil containing sulphur has been used the valves and fittings 
| coming into contact with the oil must not be made of copper or 
oe alloys. Fortunately, cast iron appears to resist the action 
of the sulphur, and valves, &c., made of this material have stood 
| well where brass valves have failed. This point shows also the 
| advisability of making all fuel pipes of steel or iron, instead of using 
| copper, unless it is certain that the fuel supply will not contain 
| sulphur, 
| Whilst dealing with the question of the quality of oil required, 
| it may be advisable to state that extended experience has shown 
that the requirements of Lloyd’s Rules for oil fuel bunkers, &c., 
| have proved their sufficiency for safely dealing with heavy oils 


| 
! 
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suitable for boiler fuel having a flash point of not less than 150 deg. 
Fah. If, however, oils are to be used for engine fuel which have 
a low flash point, or which give off a perceptible amount of gas, it 
will be undesirable to carry them in double bottoms under cargo 
holds, or in spaces from which a leakage would permit of vapours 
or gas penetrating into cargo holds or other closed spaces where 
they would be a source of danger. It must be remembered in this 
connection that some of the hydrocarbons, creosote, for instance, 
have a most objectionable and penetrating odour capable of con- 
taminating and spoiling many kinds of fine cargoes. However, as 
‘* petrol” can be safely carried in bulk, suitable provision can be 
made for any kind of oil to be carried without risk either to the 
vessel or her cargo. 

It is usually claimed that the oil consumption per brake horse- 
power per hour in a Diesel engine is 0.41b. when the engine is 
working at full power, and when working at somewhat lower 
powers the rate of consumption is not much increased. If one 
assumes that in a modern steam engine the consumption of coal is 
1.251b. per indicated horse-power per hour this corresponds to 
about 1.47 lb. per brake horse-power, so that the weight of fuel 
to be carried for the same voyage in a vessel fitted with Diesel 
engines would be only 28 per cent. of that of the coal necessary 
with ordinary steam engines. 


The author then discussed the three forms in which 
Diesel marine engines are made :—(1) Four-cycle single- 
acting; (2) two-cycle single-acting; and (8) two-cycle 
double-acting. Our readers are already familiar with 
these cycles. 


Naturally there are advantages and disadvantages with each 
type of engine, and a judicious consideration of these should deter- 
mine which is the more suitable type to use in any particular case. 
The two-stroke double-acting engine will be higher than a single- 
acting one with the same diameters of cylinders and stroke, but 
the power will be obtained with a less number of cylinders. On 
the other hand, there is considerably more complexity in the valve 
arrangements, and a probability of difficulty with piston-rod 
stuffing-boxes, to say nothing of the trouble of cooling the pistons 
and rods by water or oil circulation. There is also likely to be 
considerable difficulty owing to want of access for overhauling. 
It should be stated that no experience has been had, as yet, with 
large engines of this type. 

Comparing single-acting engines of the two-stroke and four- 
stroke types, the former require only half the number of cylinders 
which are requisite in the latter, either to produce the same power 
or the same degree of uniformity of turning moment. The four- 
stroke therefore means a longer engine and necessarily a heavier 
one also, The valve gear of the two-stroke engine being actuated 
by a shaft with the same rotational speed as the crank shaft is 
simpler than that in a four-stroke engine, and the reversing 
arrangements are much less complicated. The two-stroke, how- 
ever, requires the addition of the scavenge arrangements which 
are absent from the four-stroke, and the necessity for supplying 
the energy for working these makes the mechanical efficiency less. 
On the question of efficiency, however, it may be urged that the 
four-stroke engine has to overcome the friction of the piston, &c , 
for what may be called two idle strokes out of every four, and this 
must, to some extent, counterbalance the energy necessary to work 
the scavenging pumps. In the four-stroke engine all the hot used 
gases have to escape past the exhaust valves, which thus may 
become abnormally heated.* On the other hand, in the two-stroke 
engine, they have to pass the bars between the exhaust ports, and 
it is thought by some that although these parts of the cylinder 
are water-jacketed, they must become overheated and lose their 
accuracy of surface, and it must be remembered that all the 
piston rings have to pass these bars every stroke. Extended 
experience will be required to settle all these points. It may be 
mentioned that an engine is being made on the four-stroke system 
in which the major portion of the exhaust passes out of tke 
cylinder through ports precisely as in the case of the two-stroke 
engine, leaving only a part of the burnt gases to be pushed out of 
the cylinder through the ordinary exhaust valves. 

In small cylinders only one fuel valve is employed. It is placed 
centrally. In very large cylinders it is thought that more than 
one must be used in order to provide for a more uniform distribu- 
tion of the fuel into the compressed air, but the conditions deter- 
mining the number actually necessary are matters which can oniy 
be ascertained by experience. 

In dealing with large powers it is not to be wondered at that 
there are different ideas amongst engineers who have had experi- 
ence with Diesel engines as to the best course to adopt, viz., 
whether to use a large number of small cylinders or a less number 
of larger ones. For land engines, where very heavy fly-wheels 
can be adopted, the conditions are altogether different from those 
obtaining on board ship, and one, two, three, or any number of 
cylinders, can be employed, according to the choice of the builders, 
provided the fly-wheels are made sufficiently heavy to give the 
steadiness of motion requisite. On board ship, however, fly-wheels 
are not desirable, and very heavy ones are altogether out of the 
question, owing to the slowness of manceuvring they involve. 

In deciding upon the number of cylinders to employ in any case 
considerations of the turning moments point to a minimum of six 
cylinders with the four-stroke cycle, of three cylinders with the 
two-stroke cycle, and that the larger number of cylinders employed 
the smoother and better the engines will work. Against this, how- 
ever, is the fact that the larger the number of cylinders the greater 
will be the number of moving parts, and the more the attention 
required. More space will be demanded for the engine, which will 
also become more costly. With the larger number of cylinders, 
however, in general, owing to the more evenly distributed stresses, 
the smaller will be the size required for the shafting for the same 

wer, 
poWhen very large powers are required, the question will arise as 
to the upper limit of size of cylinder permissible. On this point 
there is no actual experience. It is stated that there need be no 
limits of size other than those demanded for strength considera- 
tions. With larger cylinders, however, it is thought that multiple 
fuel admission valves will have to be employed. In general, it is 
thought that for very large powers it will be advisable to use more 
than one line of shafting, keeping the sizes and numbers of 
cylinders on each shaft within reasonable limits. 

One point in connection with the number of cylinders is the 
question of handiness for manceuvring. The engines have to be 
started with compressed air, and when they have commenced to 
move the air arrangement has to be put out of action, and the 
fuel supply put into gear. In the six-cylinder engines of the 
Vulcanus} the starting arrangements have been sub-divided, so 
that the change over can be first made with three cylinders, whilst 
the other three are still working with compressed air, after which 
the change can be made with the remainder. The experience of 
the readiness of handling which this method provides is so satis- 
factory that it will be repeated in some larger engines being made 
by the same firm. 

Another point in connection with the best number of cylinders 
to employ in any particular case arises when consideration is given 
to the possibility of working the engines in the event of the break- 
down of one of the cylinders, connecting-rods, &c. In a steam 
engine many casualties may occur in which one cylinder only is 
disabled, and the engine can still be worked by the remaining two 
without a serious loss of power or speed, each of the remaining 
pistons getting a higher pressure upon them than when working 
under normal conditions. In the Diesel engine, under similar con- 
ditions, one cylinder may be disabled, and the others will still be 
able to work at their full pressure ; the loss of work then will be 
less in proportion to the number of cylinders employed. 





* Our readers will see how this is avoided by turning to the description 
in Herr Saiuberlich’s paper, Tuk ENGINEER, page 350, F.g. 6. 
+ See Tue ENGINEER, January 6th and 13th, 1911. 
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It may be here mentioned that in the four-stroke cycle engines 
actually made, or in process of building for large ships, either six 
or eight cylinders are being used per shaft. In the two-stroke 
cycle single-acting engines four cylinders seem to be preferred, 
whilst the double-acting engines being built have three cylinders, 
_ five and six cylinders have been proposed for the two-stroke 
eycle. 

"ha a steam vessel, besides the main propelling machinery, there 
are a number of auxiliaries, all worked by steam. It remains to 
be considered what would be the best way to provide for doing 
their work in a vessel fitted with Diesel propelling machinery. 
The more important are the following :—(1) Steering gear ; (2) 
whistle ; (3) k ma pumps for bilge and fire service; (4) electric 
light machinery ; (5) distillers; (6) steam heating apparatus ; 
(7) water ballast pump ; (8) winches ; (9) windlass ; (10) ventilat- 
ing apparatus in passenger vessels. Of these the first six and the 
last are always required at sea ; the remainder are generally only 
needed when the vessel is either in or near port. 

Probably for these latter the best solution is to continue the 
present practice of working them by steam from a donkey boiler, 
which may be fired with oil fuel. This boilercan be put into action 
only when in or about to enter port. For the remainder there are 
some alternatives. 

The electric light machinery presents no difficulty, as it can be 
worked by a small oil engine of either Diesel or other type, using 
the same kind of fuel as the main engine, resulting in a similar 
economy of fuel as will be obtained with the main engine. 

This engine might also be used for working the pumps for bilge 
and fire purposes. as these pumpsare only required on emergencies 
when part of the electric light may be dispensed with. The venti- 
lating arrangement can be electrically driven, the motive power 
being the same engine as is used for electric light. The ballast 
pump may be a steam pump worked from the donkey boiler, but 
it may be dealt with by working it by means of a small separate 
oil engine. There remain the steering gear, whistle, distiller, and 
heating appliances. The alternatives proposed are:—(1) Having 
a donkey boiler separately fired by oil fuel continuously at work at 
sea for all these purposes; (2) utilising the heat of the exhaust 
gases by passing them through an auxiliary boiler, and raising 
sufficient steam for the purpose ; (3) working the steering gear 
and whistle by compressed air from the first stage of the com- 
pressor, which would be made larger for this purpose. 

The second alternative has much to recommend it in view of the 
great quantity of heat which passes off with the exhaust gases. 
According to Professor A. Clark’s tests nearly one-third of the total 
heat of combustion passes off in this way. In the four-stroke cycle 
engine these gases have a temperature of about 700 deg. Fah., and 
are therefore capable of giving a good useful effect in a boiler. In 
the two-stroke cycle, however, owing to the dilution of the hot 
gases with the excess of the scavenging air, the temperature will 
be much less, and will probably be not greater than 400 deg. Fah. 

Besides these auxiliaries the Diesel engine requires some of its 
own. The quantity of circulating water required to keep the 
cylinder cool is very large. This is probably best supplied by a 
pump worked from the main engines, but in view of a possible 
derangement of this pump it will be desirable to have also a separate 
connection with the ballast pump. The air compressors for supply- 
ing the compressed air used for injecting the fuel will also be 
worked by the main engine, but a supplementary compressor will 
be necessary to keep up the supply of air which is used in mancev- 
vring. This must be worked by a separate engine. Further, in the 
event of the receivers losing the air pressure from any cause, it is 
necessary to have another small engine which may be started with- 
out compressed air—say, a small paraffin engine—in order to obtain 
a sufficiency of compressed air, preferably in a small separate reser- 
voir, to start the auxiliary compressor engine. 

The size of the auxiliary compressor demands attention. Where 
an ample volume of reservoir is provided a comparatively small 
compressor is sufficient, as it can be kept working continuously, 
whilst the demand for air for manceuvring is intermittent. If, 
however, it is desired to consider it as a provision against a break- 
down of the main compressor it must be made nearly as large as 
the main. The quantity of air delivered through the fuel valve 
depends upon the time the valve is open, and as the proportion of 
this to the time taken for a revolution of the engine is fixed, it 
follows that each cylinder will use about the same quantity of air 
per minute irrespective of the number of revolutions ; that is, the 
air supply required will be the same whether the engine is running 
fast or slowly. If, therefore, a small auxiliary compressor is used 
for the main engines, the only way to keep up the pressure neces- 
sary to inject the fuel will be to shut off some of the main cylinders 
entirely, working only with a similar proportion of the whole to 
that which the capacity of the auxiliary compressor bears to that 
of the main compressor. 

As a security against breakdown of the main compressor there- 
fore it would appear that it is advisable to have it designed so 
that all working parts are easily accessible, and to provide a spare 
piece for each part which is likely to become deranged. 

With regard to the upkeep of the engines much can besaid. Up 
till recently these engines have been designed to meet conditions 
of service on land differing very considerably from those at sea. 
On land it rarely happens that the engines are worked continuously 
day after day without stopping, and still more rarely without a 
weekly stop. These give opportunities for cleaning and for small 
adjustments. At sea they are required to work continuously. The 
present marine steam engine is the result of many years’ experience 
and evolution, and if the Diesel engine is to be successful at sea it 
must be made in accordance with marine engine practice wherever 
possible. On land it iscustomary to have the connecting-rod work- 
ing on a gudgeon secured inside the trunk piston. The piston 
itself serves as a guide. Marine engineers are accustomed to have 
the gudgeon exposed to view; its adjustment can then be 
quickly and accurately accomplished, and it can be ascertained at 
every stroke whether its lubrication is satisfactory. 

In a double-acting steam engine the alternate thrust and pull of 
the connecting-rod always tend to keep the guide surfaces in con- 
tact ; that is, the load on the guide is always one way, and if there 
is any slack there is no blow and noise. In a Diesel single-acting 
engine the impulse on the down-stroke and the compression on the 
up-stroke require the guides to be on opposite sides ; hence, if 
there is the least slack due to wear in the guides, there is a knock 
both at top and bottom of the stroke. This, for an engine to run 
continuously, necessitates adjustable guides, The net result is 
that the gudgeon should be outside the piston, and should have 
separate adjustable guides, as in an ordinary steam engine. In 
other words, a piston should be used as a piston only, and should 
not fulfil the dual functions of piston and guide.* 

In land engines it is a satisfactory arrangement to have the 
guides bored out to cylindrical surfaces, which can be made axially 
true with the cylinders. This would not be satisfactory for long 
in a marine engine, as, owing to the wear and possibly to the 
yielding of the thrust, the crank shaft gradually works forward. 
lf the guide surfaces are plane, a little wear of this kind does not 
give trouble. Too much attention cannot be given to the lubrica- 
tion of the pistons in the cylinders. In the steam engine practi- 
cally none is required, but in the Diesel engine it is necessary that 
the whole of the rubbing surfaces should be well lubricated. The 
lubrication is forced, and the arrangement should be such that, 
for each part requiring it, the oil supply, drop by drop, should be 
visible so as to render it positively certain that no deficiency is 
occurring. It is desirable also that the water circulation of each 
part should be controllable. 

In marine engines built crank shafts have almost entirely super- 
seded solid ones, and marine engineers are not likely to go back 
from their use. This will necessitate the strokes of Diesel engines 
being made longer, in proportion to the diameters of the cylinders, 
than is usual in land practice. 


* See description of Kéerting engine, Tu EN@INEFR, March 24th, page 
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Much more consideration will have to be given to the accessi- 
bility of every working part than has been done in some designs. 
Every part of the engine which requires periodical inspection or 
occasional adjustment must be made easily accessible. Provision 
must be made for the possibility of renewing the crank shaft with- 
out lifting the engines out of the ship. 

In short, the Diesel marine engine should be Diesel only as 
regards the cylinders and their accessories, and should be of the 
ordinary marine type as regards all the rest of the engine. 

In some designs of two-stroke cycle engine each cylinder has 
been arranged with its separate scavenge pump. In other designs 
one large double-acting pump supplies all the cylinders. In the 
former arrangement, if one cylinder fails from any cause the 
remainder are not interfered with, and if a scavenge pump valve 
gives out, only the one cylinder which the pump serves will be 
disabled. Where, however, one large pump serves all the cylinders, 
while it is recognised that the arrangement of the pump with one 
piston and one mechanically worked valve is very simple and most 
unlikely to get out of order, yet it must be admitted that its 
failure, if it does occur, will occasion a complete stoppage of the 
engine. Possibly in recognition of this, some recent designs provide 
for two independent scavenge pumps, both requiring to be in use 
under normal working conditions. It is improbable that both can 
be damaged at one time, and seeing that the air supply in each 
cylinder contains three times the quantity of oxygen chemically 
necessary for the complete combustion of the fuel, it is expected 
that in the event of one pump only being at work there will be 
sufficient air supplied to either work all the cylinders with a 
reduced fuel supply, or to work, say, three out of the four cylinders 
at nearly full power. 

The remainder of the paper is occupied with a full dis- 
cussion of the stresses occurring in Diesel engine shafts. 
Draughtsmen engaged on Diesel engine design will do 
well to consult the original. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 
THURSDAY, APRIL 13TH, To SATURDAY, APRIL 22np. 
GEOLOGISTS’ ASSOCIATION OF LoNDON.—Easter Excursion to St. 
David’s District, South Wales, 


WEDNESDAY, APRIL 19TH, 

LIVERPOOL ENGINEERING SocreTy.—Royal Institution, Colquitt- 
street, Liverpool. Paper, ‘‘Sugar Manufacturing Machinery,” by 
Mr. J. B. Brew. 8 p.m. A Council meeting. 7 p.m. 

RoyaL METEOROLOGICAL SocieTy.—At the Institution of Civil 
Engineers, Great George-street, Westminster. ‘‘ Variations in the 
English Climate during the Thirty Years 1881—1910,” William 
Marriott ; ‘‘The Value of the Two-theodolite Method for Deter- 
mining Vertical Air Motion,” Capt. C. H. Ley; and ‘‘An Auto- 
matic Valve for Pilot Balloons,” Capt. C. H. Ley. 7.30 p.m. 


FRIDAY, APRIL 21st. 

THE INSTITUTION OF MUNICIPAL AND COUNTY ENGINEERS.— 
Caxton Hall (Room 13), Westminster. Di ion on the following 
papers, which will be taken as read: ‘‘ Pumping Plant for Sewer- 
age and Waterworks,” by Mr. A. J. Price. ‘‘ Filtration and Puri- 
fication of Water for Public Supply,” by Mr. W. Ransom. 7.30 p.m. 


SATURDAY, APRIL 22np. 

THE INSTITUTION OF MUNICIPAL AND COUNTY ENGINEERS.— 
Croydon Town Hall. The following papers will be taken as read : 
‘*Some of the Public Works of Croydon,” by Mr. Geo. F. Carter, 
Borough Engineer, Surveyor, and Water Engineer. ‘“ Per- 
manent Way and Highways in Croydon,” by Mr. Edw. F. Morgan, 
Borough Road Surveyor. Visits will be paid during the afternoon. 
10am. 





TUESDAY, APRIL 25ru. 

THE INSTITUTION OF MECHANICAL ENGINEERS.—Storey’s-gate, 
St. James’s Park, Westminster, 8.W. ‘‘Steel” (No. II.), Dr. 
Walter Rosenhain. 8 p.m. 

INSTITUTION OF CIVIL ENGINEERS.—Great George-street, S.W. 
Annual general meeting of Corporate Members only, to receive 
the report of the Council and Auditors for the ensuing year. 8 p.m. 

THE NATIONAL ELECTRICAL MANUFACTURERS’ ASSOCIATION (IN- 
CORPORATED).—Will probably take place at the Institution of 
Electrical Engineers. Paper, ‘‘ Foreign Compared with Home 
Industrial Finance,” by Mr. L. Joseph. 8 p.m. 


WEDNESDAY, APRIL 26TH. 

THE EvLectTRIcCAL TRADES BENEVOLENT INSTITUTION.—Festival 
D nner at the Hotel Cecil, at which Lord Justice Fletcher Moulton 
will preside. 

LIVERPOOL ENGINEERING SociETy.—Royal Institution, Colquitt- 
street, Liverpool. Annual general meeting and the postponed 
discussion on ‘‘ Turbo-electric Generators, and some of their Appli- 
cations to Marine Work,” by J. K. Catterson-Smith. 8 p.m. 


THURSDAY, APRIL 277TH. 
THE INSTITUTION OF MECHANICAL ENGINEERS.—Hotel Cecil, 
W.C. Anniversary Dinner. 7 o’clock for 7.15 p.m. 
THE Roaps IMPROVEMENTS ASSOCIATION,—Caxton House, S.W. 
Annual general meeting. 4.30 p.m. 


: FRIDAY, APRIL 28ru. 

North-East Coast INSTITUTION OF ENGINEERS AND SHIP- 
BUILDERS.—Bolbec Hall, Westgate-road, Newcastle-on-Tyne. The 
seventh general meeting. 7.30 p.m. 

INSTITUTION OF CIVIL ENGINEERS: STUDENTS’ SECTION.—Great 
George-street, S.W. ‘‘The Commercial and Technical Relations 
4 ngineering Design and Work,” Mr. T. Frame Thomson. 

p.m. 

THE INSTITUTION OF MECHANICAL ENGINEERS.—Storey’s-gate, 
St. James’s Park, S.W. Papers on ‘‘Gas Producers,” by Mr. J. 
Emerson Dowson ; and ‘“‘ The Effect of Varying Proportions of Air 
and Steam on a Gas Producer,” by Mr. E. A. Alleutt. 8 p.m. 

PuysicaL Society oF LONDON.—Imperial College of Science, 
Imperial Institute-road, South Kensington. Papers will be read 
as follows: “ High-tension Electrostatic Wattmeters,”’ by Prof. 
Ernest Wilson. ‘‘ Previous Magnetic History as Affected by Tem- 
perature,” by Prof. Ernest Wilson and Mr. L. C. Budd. ‘‘ Note 
on the Behaviour of Incandescent Lime Cathodes,” by Dr. R. 8. 
Willows and Mr. T. Picton, M.A. ‘‘ On the Formation of Dust 
Striations by an Electric Spark,” by Dr. 8. Marsh and Mr. W. H. 
Nottage, B.Sc. 5 p.m. 


; SATURDAY, APRIL 29rx. 
GEOLOGISTS’ ASSOCIATION OF LONDON.—Excursion to Boxmoor 
and Berkhamsted for the Valley of the Bourne. Leaving Euston 
at 2.15 p.m. and returning from Berkhamsted at 7.26 p.m. 


MONDAY, MAY Ist. 


THE CONCRETE INsTITUTE.—A visit will be paid to the Inter- 
national Building Trades Exhibition at Olympia, when an Educa- 
tional Lecture will be delivered by Mr. R. W. Vawdrey on 
‘* Reinforced Concrete.” 


WEDNESDAY, ‘MAY 3rp. 
THE Concrete INstiTUTE.—Denison House, 296, Vauxhall 





Bridge-road, S.W. An Educational Lecture, No. 2, on “ Rej 
forced Concrete,” Mr. R. W. Vawdrey. 5.45 p.m. 7” 


THURSDAY, MAY 4ru. 

RonteeEn Socrety. — 66, Victoria-street, Westmi 
Ordinary general meeting. Papers: Tbe Use "of Rad 
Malignant Growths,” by C. W. Mansell Moullin ; 
graphy,” by Ed. S. Worrall. 


FRIDAY, MAY 5ru. 


INSTITUTION OF Civil, ENGINEERS.—Students’ special visit to 
the Locomotive Works of the London and South-Western Railwa: 
Eastleigh, ¥ 


S.W, 
Radium in 
“Rapid Radio. 


WEDNESDAY, MAY 10ra, 
THE Concrete InstTiTUTE.—Denison House, 296, Vauxhal} 
Bridge-road, 8.W. Educational Lecture No. 3, on ** Reinforced 
Concrete,” Mr. R. W. Vawdrey. 5.45 p m. 


FRIDAY, MAY 12ru. 


InsTITUTE OF MgTaLs.—Second May Lecture, ‘The Hard and 
Soft States in Metals,” by Dr. G. T. Beilby, F.R.S. 


WEDNESDAY, MAY 17ru, 
RoyaL METEOROLOGICAL SoctEty.—The Dinner will be held at 
the Trocadero Restaurant, Piccadilly-cireus. 7.30 p.m. 
THE CONCRETE INSTITUTE.—Denison House, 296, Vauxhall 
Bridge-road, S.W. Educational Lecture No. 4, on ‘ Reinforced 
Concrete,” Mr. R. W. Vawdrey. 5.45 p.m. 


WEDNESDAY, MAY 247TH. 
THE ConcRETE INSTITUTE.— Denison House, 296, Vauxhall 
Bridge-road, 8.W. Educational Lecture No. 5, on “ Reinforced 
Concrete,” Mr. R. W. Vawdrey. 5.45 p.m. 


FRIDAY, MAY 26TH. 
THE INSTITUTION OF MECHANICAL ENGINEERS.—Storey’s-gate 
St. James’s Park, 8.W. Conversazione. ; 


TUESDAY, MAY 30rx, to FRIDAY, JUNE 2np, 
AMERICAN SOCIETY OF MECHANICAL ENGINEERS. —Pittsburgh 
Pa., America. Spring meeting. ‘ 


WEDNESDAY, MAY 3lsr. 
THE Concrete INstiTUTE.— Denison House, 296, Vauxhall 
Bridge-road, S.W. Edueational Lecture, No. 6, on “‘ Reinforced 
Concrete,” Mr. R. W. Vawdrey. 5,45 p.m. 


THURSDAY, JUNE Ist. 

RontTcEN Socrety. —66, Victoria-street, Westminster, S.W. 
Ordinary general meeting. Papers: ‘On a Possible Therapeutic 
Use of Strongly Ionised Air,” by C. E. S. Phillips ; ‘* Photographic 
Action of the Positive Brush Discharge,” by Charles W. Raffety. 


TUESDAY, JUNE 13rn, to FRIDAY, JUNE 16ru, 
THE INSTITUTION OF GAS ENGINEERS.—Annual meeting at 
Glasgow. 
TUESDAY, JUNE 271x, to FRIDAY, JUNE 30rn. 
INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION.—Sixteeth 
Annual Convention at Brighton. 


WEDNESDAY, JUNE 28ru, 

INSTITUTION OF CIVIL ENGINEERS.—The nineteenth ‘“ James 
Forrest.” Lecture will be delivered at the Institution by Frederick 
Henry Hatch, Pb.D., M. Inst. C.E., his subject being ‘‘The Past, 
Present, and Future of Mining in the Transvaal.” 8 p.m. 


THURSDAY, JUNE 291. 


THE INSTITUTION OF CIviL ENGINEERS.—The Annual Conversa- 
zione will be held in the Royal Albert Hall, at 8.30 p.m. 


MONDAY, JULY 24TH, To SATURDAY, JULY 29rn. 
THE INSTITUTION OF MECHANICAL ENGINEERS.—Zurich Meeting, 
1911. Programme see page 362. 


THURSDAY, AUGUST 3rp, To MONDAY, AUGUST 21st. 

GEOLOGISTS’ ASSOCIATION OF LonpoN.—An Excursion to the 
Bergen District, Norway. Leaving King’s Cross on August 3rd by 
special boat train for Hull. 


SATURDAY, SEPT. 97TH, TO WEDNESDAY, SEPT. 20rn. 


GEOLOGISTS’ ASSOCIATION OF LONDON.—September Long Excur- 
sion. The first part of the excursion will be devoted to a study of 
the Gosia of Lochaber, including Glens Nevis, Roy and Ae 
and Fort William will be the headquarters. The second part of 
the excursion will be devoted to the Geology of the Broadford 
district of the Island of Skye, and the headquarters will be at 
Broadford. Full particulars of excursion may be obtained from 
Mr. Alfred D. Young, 17, Vicars-hill, Lewisham, 8. E. 








LIVERPOOL BritisH INSULATED ENGINEERING Socrety.—This 
society held its usual fortnightly meeting in the Liverpool 
University George Holt Physics Theatre (by courtesy of the 
University authorities) on March 29th, W. Aitken, M.I.E.E., in 
the chair, when Dr. Gwilym Owen, M.A., gave a lecture on 
‘* Electrons and Réntgen Rays.” The lecture was fully illustrated 
7 experiments, Dr. Owen being assisted in these by the 

niversity demonstrators, Messrs. Pye and Welch. The thanks 
of the meeting were conveyed to the University authorities and 
Dr. Owen for their kindness in allowing the British Insulated 
Engineering Society to meet there that evening, and for the 
interest taken in the work and aims of the society generally. 


THE TURKISH DREADNOUGHTS.—The Armstrong-Vickers-Brown 
group has now received the provisional order for the two Turkish 
battleships which have hung so long in the balance. It is under- 
stood that the price is to be £51 per ton for the hull and engines, 
but as the armament has not yet been settled, the price of that 
‘item ” is unknown. As the ships will displace about 19,750 tons 
each they will cost over a million each without their guns. It is 
reported that Palmer’s offered to build the ships complete for £71 
per ton against Armstrong’s £100. The latter was then reduced 
to £86, but further negotiations would appear to indicate that the 
final price is £21 per ton for armament and £51 per ton for bull 
and machinery, making a total of £72 per ton. The value of the 
armament Soo ship on the basis of £21 per ton of displacement is 
given as £384,580. 


THE INSTITUTION OF CivIL ENGINEERS : STUDENTS’ MEETING.— 
At the students’ meeting, held at the Institution, at 8 p.m., on 
Saag the 7th instant, Mr. E. P. Hill, M. Inst. C.E., in the chair, 
Mr. E E. Farrant, Stud. Inst. C.E., read a paper on “ Retaining 
Walls.” The author described the various theories in common use 
for the de ermination of earth pressures, and, with the aid of 
lantern slides, described several works that had actually been 
carried out, calling attention to the various features which had 
been embodied in their design to meet the conditions under which 
they were required to act. Messrs. Meade, Freeman, Hutt, Reid, 
Reynolds, Brims, Taplin, Clark, Hart, and Kynnersley took part 
in the discussion following the reading of the paper. The chair- 
man, remarking,on the great differences in the values found for 
the earth pressure by the use of various formule, stated that for 
this reason it was usually found desirable in practice to construct 
walls on lines somewhat heavier than those indicated by the theory 
to be necessary. 
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TRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 
(From our own Oorrespondent.) 


Easter and Trade. 

In preparation for the Easter holidays and the discon- 
of activity at the mills and forges which will occur 
,ost of next week, the manufactured ironworks have 
cases where the orders in hand have allowed of 
to their full capacity. New buying has not, however, 
but a small seale, consumers of mannfactured iron 
f keeping stocks as low as possible, 


it, been run 
been on any 
being desirous © 


Continental Competition in Iron. 

There is no alteration in the basis of marked bars, which 
ns at £8, the level fixed in July, 1908. Manufacturers 
the continuance of a fair demand. Good merchant bars 
are generally quoted at £6 5s., delivered, but several makers 
would probably ‘‘shade” this price by 2s. 6d. to 3s. 6d. per ton. 
Since the closing down of mills at Bilston, makers of common bars 
have received slightly better support, but the demand is still below 
the productive capacity of the district, and compctition keeps 
rices at a level, which cannot yield much profit. Belgian com- 
petition is still a serious factor to be reckoned with, and until such 
an improvement occurs on the Continent as will provide makers 
there with a sufficiency of work it is thought there can be no 
recovery of the trade in South Staffordshire. 


remail 
report 


Belgian Iron Prices, 

Belgian material is now on offer at prices ranging from 
£5 8s, to £5 10s. net delivered in this district. The price of 
corresponding material made in South Staffordshire is £6 2s. 6d., 
or, allowing for the trade discount, about £5 19s. 6d. net. Many 
of the nut and bolt manufacturers and other large consumers of 
iron buy the foreign material freely, and naturally there is not 
enough business left for the local firms The foreign competition 
has killed all hope of reorganising the local makers and establishing 
a price agreement, and efforts in this direction have been finally 
abandoned. 


Corrugated Sheets and Spelter Market. 

- The galvanised sheet trade is becoming worse. Com- 
petition for the reduced export business available is increasingly 
keen, and some of the coast firms are said to have been accepting 
£10 10s., f.o.b. Liverpool, and even £10 7s. 6d. The Welsh makers’ 
quotations are especially low. The general range of Midland 
quotations is £10 15s. The stoppage of mills at Bilston has 
benefited black sheet manufacturers, and prices are somewhat 
firmer at £7 7s. 6d. to £7 10s. for doubles, £7 5s. to £7 7s. 6d. for 
singles, and £8 easy for lattens. Spelter is rather stronger, and 
with short stocks in dealers’ hands, the Syndicate quotation is 
maintained at £23 10s. per ton London, Good ordinary brands are 
selling on the same market at £23 5s. to £23 7s. 6d. per ton, and 
special qualities at £23 10s. to £23 12s. 6d. per ton. 


Tin-plates Remarkably Good. 

Business is more contracted in the plain black sheet trade. 
Quotations rule on the basis of £7 7s. 6d. to £7 10s. for doubles, 
£7 5s, to £7 7s. 6d. for singles, and £8 easy fortrebles. Tin-plates 
are a trifle easier, owing ap ntly to withdrawal of United 
States support from the fin org The position of this branch is 
still remarkably good. Some makers have orders which will keep 
their mills employed up till September, and a large number of new 
mills are now being equipped. 


Pig Iron. 

The pig iron trade is not in at all a satisfactory position. 
Demand has fallen off very extensively, and unfortunately is still 
declining. Prices have correspondingly dropped, especially for 
common and second-class irons, both of which are about Is. 6d. 
per ton lower on the average than a month ago. The outlook is 
not promising for this branch of trade in any direction, and it is 
very difficult, if not absolutely impossible, at present to forecast 


the future. Selling prices are :—Forge And iron: Staffordshire 
common, 49s.; rt-mine, 50s. to 50s. 6d.; best all-mine forge, 
85s.; foundry, 90s.; cold blast, 115s.; Northamptonshire, 48s. to 


49s,; Derbyshire, 50s. to 51s.; North Staffordshire forge, 51s. to 
52s; best, 58s. to 59s. The April Birmingham quarterly meeting 
of last week has put out much under the usual number and 
amount of new contracts, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Wednesday, 
Depression in Pig Iron Continues. 


. THERE is little or no improvement to note in the posi- 
tion of business generally which presents few, if any, encouraging 
features. In view of the Easter holidays there was only a small 
attendance on the Iron Exchange to-day, but business could only 
be described as slow, and although makers are kept fairly busy on 
contract account, there is practically no new business to note. In 
English brands, both Lincolnshire and Derbyshire were lower. 
There was little change to note in Scotch brands and hematite, 
although the tendency was weaker. 


Fisished Iron and Steel, &e. 


There was only a moderate trade done in all depart- 
ments, and prices showed no quotable change. Copper: While 
copper tubes were the turn lower, yellow metal was fractionally 
dearer. Sheet lead unchanged. ‘Tin: English ingots were about 
20s. per ton lower. 


Quotations. 


Pig iron : Lincolnshire, No. 3 foundry, 52s. 6d. to 53s.; 
Staffordshire, 54s. to 54s, 6d.; Derbyshire, 53s. 6d. to 54s; 
Northamptonshire, 55s, 3d. to 55s. 9d.; Middlesbrough, open 
brands, 56s, to 56s. 6d Scotch: Gartsherrie, 61s. 3d. to 61s. 6d.; 
Eglinton, 59s, to 59s, 3d.; Glengarnock, 59s. to 59s. 3d., delivered 
Manchester. West Coast hematite, 66s, 6d. to 67s.; East Coast 
ditto, 64s, 6d., both f.o.t. Delivered Heysham: Gartsherrie, 
59s, 3d. to 59s. 6d.; Glengarnock, 57s. to 57s. 3d.; Eglinton, 
57s. to 57s, 3d. Delivered Preston : Gartsherrie, 60s. 3d. to 6d. ; 
Glengarnock, 58s, to 58s. 3d. Finished iron: Bars, £6 15s. ; 
hoops, £7 7s. 6d.; sheets, £8 to £8 2s. 6d. Steel: Bars, £7; 

ncashire hoops, £7 7s. 6d.; Staffordshire ditto, £7 7s. 6d. 
_ plates, £7 15s.; plates for tank, girder, and bridge work, 
i to £7 5s.; English billets, £5; foreign ditto, £4 10s. to 
£4 12s, 6d.; _cold drawn steel, £9 5s. to £9 10s. Copper : Sheets, 
= rh tough cig = Tua ms ; a 10s, to £59 

} copper tu +; brass tubes, -; condenser, 74d. ; 
brazed brass tubes, 84d.; rvlled brass, 63d. ; ies wire, 64d.; oo 
py rods, 64d.; yellow metal, 64d. to 64d. per lb. Sheet lead, 

16 to £16 5s. per ton. English tin ingots, £192 per ton, 


The Lancashire Coal Trade. 


bel While the attendance on the Coal Exchange was rather 
b ow the average, there was more disposition on the part of 
uyers to operate for prompt delivery, evidently to cover their re- 
ae over the holiday period. There was, however, little 
change to note in quotations, which were as follows :—Best Lanca- 
shire for domestic purposes, 14s. 2d. to 15s, 2d.; seconds, 12s, 2d. 
to 13s, 2d.; common, 9s. 6d. to 10s. 8d.; best burgy, 9s. 9d. to 


10s. 6d.; round furnace coal, 11s. to 11s. 6d.; best slack, 8s. 11d. 
to 9s. 5d.; medium, 8s. 5d.; common, 6s. to 7s., at the pit. Coal 
for shipping and reg | ay Screened, 9s, 9d. to 10s. 6d. ; 
unscreened, 9s. 3d. to 9s, 9d., delivered Manchester Ship Canal. 


The Manchester Ship Canal. 

It appears to be at last decided that the Ship Canal is 
about to lose a line of steamers. Eldersand Fyffe’s, Limited, have 
decided to abandon this port for their fruit trade, and next year 
will make Garston, near Liverpool, their headquarters for storage 
and distribution. The banana trade has developed toa remarkable 
extent since this line came to Manchester, where special buildings 
ae been erected on the dock premises for housing and ripening 
the fruit. 


British Cotton Growing Association. 

At a meeting of the Council of this Association, held in 
Manchester a few days ago, it was stated that the Association 
manager in Northern Nigeria had recently returned from a tour 
along the Benue River, and reported favourably on the prospects 
for cotton growing in the Muri and Bassa provinces. As a result 
of his report, it has been decided to erect a small ginnery and 
cotton-buying station at Ihi. It was reported that 1925 bales of 
cotton had been purchased in Lagos during the month of March, 
as compared with 1715 bales for March last year, and 3430 bales in 
1909. The total purchase since the beginning of the year amounts 
to 3207 bales, against 2425 bales for the first quarter of last year. 
There is said to be a great improvement in the quality of the 
cotton grown this year at Lagos compared with previous years. 


The New Cunarder. 

Speaking at the annual meeting of the Cunard Steam- 
ship Company, held in Liverpool the other day, Mr. A. A. Booth, 
the chairman, referred to the contract for building the Aquitania. 
He said the required speed was 23 knots. The problem, then, 
was to discover the dimensions which would provide the necessary 
earning power for commercial success, and it was decided that the 
vessel must have seven living decks against six in the Lusitania 
and Mauretania, and that her beam must therefore be 92ft., com- 
pared with 85ft. in the two ships named. Referring to the new 
leviathan dock which is being constructed at Liverpool, Mr. 
Booth said that the arrangements projected in connection there- 
with appeared to meet very satisfactorily the exigencies of the 
situation for some time to come. 


Rating of the Liverpool Docks. 

The Mersey Docks and Harbour Board some time ago 
appealed against the rating of the docks belonging to the Board, 
which are situated in the Toxteth Union. The latter body 
assessed the gross estimated rental at £98,200, and the rateable 
value at £73,000. The High Court ordered the matter to be sub- 
mitted to arbitration, and the arbitrators, Messrs. Eve, have issued 
their award, which reduces the gross valuation from £98,200 to 
£87,450, and the rateable value to £56,910. By consent these 
figures will stand for 1910-11. The award also contained an order 
upon the overseers to repay the amount overpaid, with the result 
that the Toxteth Union must repay to the Dock Board £5983 in 
respect of two years over payment, equal to a 24d. rate. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 

The report of the business being done in the hematite iron 
trade is very unsatisfactory this week. The demand has fallen off 
considerably, and there is an absence of all spirit in the market. 
It is difficult to determine how this falling off in the market has 
come about, and that at a time when it was anticipated by most 
people that a fuller demand would arise. Asa matter of fact, the 
consumption of iron bas fallen off generally, although the amount 
used by steel makers is still very large, but on foreign, colonial, 
and continental account very little is being done. Prices are, 
consequently, again lower, and mixed Bessemer numbers are this 
week at 65s. 6d. net f.o.b., while warrant iron sellers are at 
63s. 3d. cash and 64s. 3d. three months. Special iron, which is in 
shorter request, is selling at from 67s. to 71s. per ton net f,o.b. 
Stocks of iron are not increasing, and stand at just over 41,000 tons. 
There is practically nothing done in the warrant iron market. 
Iron ore is a quiet trade, at 1ls., 14s. 6d., and 19s. 6d. net at 
mines for ordinary, medium, and best classes, 


Steel. 

There have not been many orders given out this week for 
steel of any sort, and there is certainly a shrinkage of business 
in Bessemer classes of metal, while prices are weaker. A good 
local demand has sprung up in mild steel for shipbuilding material, 
which now seems to be one of the dead products of Barrow. 


Shipbuilding and Coal. 

The exports of iron and steel from West Coast ports last 
week showed an increase on the corresponding week of last year of 
378 tons. The total for the year is now 162,077 tons compared with 
194,713 tons in the corresponding period of last year, a decrease 
of 32,636 tons. Fuel is in quieter demand, and a lower range of 
prices is ruling. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


General Conditions. 

Ow1ne to the approach of the holidays, perhaps, there is 
a much quieter tone in business, and generally there is a slacken- 
ing off in the orders coming to hand in the steel and iron trades. 
In addition, the continued depression of the pig iron trade, which 
has become accentuated during the past week, has reacted un- 
favourably on the trade situation; and although most of the works 
are well occupied on contracts booked some time ago, there is a 
feeling that the improvement is not being maintained. However, it 
may be that orders are being postponed owing to stocktaking and 
holiday stoppages usual at this period of the year at many works up 
and down thecountry. In the lighter stee! branches foreign trade 
is very good, particularly in agricultural implements and parts, 
machine knives, and various tools; and the wire branches are fully 
employed. The season trade in sheep shears with the Australasian 
market has now begun, and the orders are described as being 
above those of last year. 


The Coal Trade. 

The steam coal collieries have continued very briskly em- 
ployed owing to the better demand for shipment and also to the 
larger deliveries for industrial use prior to the holidays. It is 
fully anticipated that the market will be very firm when the 
shipping season proper reopens, and collieries fully expect that 
market prices will rule at a generally higher level. 


Gas Coal. 
A larger tonnage of gas fuel has been moved this week ; 
deliveries on contracts showing a great improvement. Gas nuts 
are in better demand. 


Slacks and Coke. 

Owing to the extra demands for supplies over the holi- 
days, slacks are decidedly strong. There are no stocks available, 
and collieries are finding it extremely difficult to execute all the 
orders on hand. Prices are nominal, due to the scarcity of fuel, 
and new business cannot be undertaken by most of the pits in this 





district. Coking smalls are likewise in stronger demand, but 


values are at present unchanged. Coke very firm at 13s. to 13s. 6d. 
for best washed samples, 


House Coal. 

The stimulus received from the spell of wintry weather is 
not yet exhausted, and the house coal trade has again been very 
busy, merchants sending in urgent orders. Business has con- 
sequently been on a good scale both for local and London account, 
Stocks have been materially reduced, and the colliery position will 
be further improved by the restriction of supplies during the 
holidays. Prices are firmly maintained. 


Pig Iron Trade. 

There is practically no inquiry for pig iron, and for what 
little business is passing there is the keenest competition. Some 
of the Derbyshire sellers are cutting prices very low, even for 
small orders. Lincolnshire official rates are maintained, but it is 
quite at the expense of business. Scrap material is also a very 
dull and drooping market. Hematites are sharing in the general 
weakness. Quotations :—Lincolnshire No. 3 foundry, 52s.; ditto 
forge, 51s.; ditto basic, 53s. 6d.; Derbyshire foundry, 51s. 6d. to 
52s ; ditto forge, 50s. to 51s. Hematites: East Coast mixed 
numbers, 70s. to 71s.; all per ton net delivered in Sheffield or 
Rotherham. At its last meeting the South Yorkshire Bar Iron 
Association left prices unchanged at £6 15s. Trade in finished 
iron shows no improvement. 


The Steel Trades. 

As regards employment at the large steel works, there is 
little change to note. A strike is threatened at one of the works, 
but the matter is not regarded as very serious. Armament firms 
continue well occupied with Government work, and also on foreign 
work secured last year, whilst fresh orders are likely to benefit 
them in the near future. As noted above, however, fresh orders 
in general trade are not so plentiful, but it is thought that the 
falling off may be only temporary, and the position can, at any 
rate, be gauged better after the holidays. In the lighter trades 
shipping business continues to show expansion, Cutlery exports 
last month totalled £70,367, against £57,982 a year ago, and 
£46,098 in March, 1909. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 
THOSE engaged in the pig iron trade have had an excep- 

tionally bad time during the last two months, but at last they are 
beginning to have experience of something better, a marked 
change having made its appearance within the last few days, and 
it is a long time since the traders have taken so optimistic a view 
of the situation as has been noticeable this week. On Thursday of 
last week a lower price was ruling for Cleveland pig iron warrants 
than has heen known for more than two years, buyers offering 
only 46s. 7d. per ton cash, but then an upward movement set in, 
and by Tuesday 47s. 2d. could be got. This rise brought in a fair 
number of consumers, who have been holding off with a view to 
coming in at the bottom. There was reason to believe that this 
bad been touched, and demand increased. Several circumstances 
have had an influence for good during the last few days. The 
spring has been fairly entered upon, and that is a period when 


almost invariably demand increases and prices rise. Then exports 
have shown a substantial improvement ; stocks of Cleveland pig 
iron in Connal’s public stores have been augmented less 


rapidly this month than hitherto this year, and the pro- 
duction is at last being reduced, for Messrs. Bell Brothers, 
Limited, are blowing out one of their furnaces at Port Clarence, as 
it needs re-lining, this leaving them with seven furnaces in opera- 
tion out of eleven built. Another furnace is quite ready for re- 
lighting, but the firm will not restart it until there is a more active 
trade and profitable prices. It is reported that in the United 
States the price of pig iroh has been advanced a quarter of a 
dollar per ton. Some good orders have been placed this week by 
substantial buyers, and altogether the ition is more encourag- 
ing and satisfactory. No. 3 Cleveland G.M.B. pig iron has risen 
to 47s. 44d. per ton for prompt f.o.b. delivery, No. 1 to 5ls., 
No. 4 foundry and No, 4 forge to 46s. 10}d., and mottled and 
white to 46s. 44d., and it is generally believed that the improve- 
ment is a sound and genuine one. The actual condition of trade 
did not warrant such a fall as had to be reported in Cleveland 
iron, and the reaction is somewhat rapid in consequence ; but 
consumers who have been putting off are hastening to cover, and 
the producers naturally are taking the fullest advantage of this 
renewed desire to buy, especially as prices have been pushed down 
to figures which must involve a loss on al] the producers who 
accepted them. 


Hematite Pig Iron. 

The condition of business in the East Coast hematite pig 
iron trade has become less favourable, notwithstanding that the 
steel industry is improving and has good prospects. There have 
been comparatively few sales of hematite iron this month, and 
more pressure is shown to dispose of iron both by makers and 
second hands. One result of this is that quotations have been 
further reduced. The leading producers keep to 64s. per ton as 
the figure for mixed numbers for early delivery, but it is easy to 
purchase from others at 63s. per ton, that being 2s. 6d. per ton 
under the maximum of the current year—a rate which ruled during 
the greater part of February. A further fall was not expected, 
especially in view of the report that the stocks of makers are 
small, and that there is not a ton in the public stores and is not 
likely to be. Higher rather than lower prices might have been 
looked for. 


Ironmaking Materials. 

Makers of East Coast hematite pig iron complain of the 
high prices of foreign iron ore ;_ the same figure is quoted to them 
for Rubio ore as was asked when mixed numbers were 2s. 6d. per 
ton dearer than at present, and it was then considered too high. 
Merchants have for months stuck to 22s. 6d. per ton as the price 
of Rubio ore delivered at Middlesbrough, but it must be stated 
that consumers have been apparently unanimous in refusing to 
give such a figure, and sales have been conspicuous by their 
absence—indeed, there probably has never been known a time 
when so few transactions in ore have been recorded. Makers of 
hematite iron have been in a position to keep out of the market, 
for they had, and still have, heavy stocks, and are yet well bought. 
Rubio ore was considered too dear at 22s. 6d. per ton, delivered 
c.i.f., when 65s. 6d. per ton was being obtained, and it is even 
more out of proportion when the same figure is asked for ore with 
the pig iron price half-a-crown lower. But merchants cannot 
afford to accept anything less, because they cannot secure any 
concessions from the Spanish mineowners. It is true that the 
rates of freight have become somewhat easier, Bilbao-Middles- 
brough, for instance, has dropped to 4s. 14d. per ton, Though 
there have been almost no sales for a long time importations dur- 
ing the last three months have been very heavy. At Middles- 
brough last quarter no less than 549,752 tons of foreign iron ore 
were received, as compared with 444,493 tons in the previous 
quarter, and 590,232 tons in the corresponding quarter of last 
year. Furnace coke is weak, though the stocks are likely to be 
reduced during the holidays. They are large, however, and there 
is considerable pressure to sell. It is easy to buy good coke at 
15s, 3d. per ton delivered at Middlesbrough furnaces. 


Over-production of Pig Iron. 
That too much Cleveland pig iron has for some time past 





been made is a fact which is generally recognised, and some figures, 
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which appear in the quarterly statistical report of the Middles- 
brough Chamber of Commerce, afford evidence of this. It is 
estimated that the production of pig iron by the fifty-seven 
Middlesbrough furnaces which are in operation (out of a 
nine built) in the first quarter of the current year reached 600, 

tons, and of this 400,000 tons were ordinary Cleveland iron. Of 
that, over one-eighth went into Connal’s public stores last quarter, 
and it is apparent that if only 51 furnaces had been in blast they 
would have sufficed to satisfy all requirements. The increase in 
the stock of Cleveland pig iron in Connal’s public stores over the 
quarter was no less than 55,167 tons, making 111,518 tons in the 
last six months, and 161,207 tons in the last twelve months. The 
stock is now eight times what it was three years ago, and it can 
well be believed that this enormous stock acts as a brake in the 
improvement of trade in the district, especially as it goes on 
increasing. 


Manufactured Iron and Steel. 
Business is somewhat slower than it was in the first two 
months of the year, and some of the mills are not anything like so 
actively employed. It may be that the unsatisfactory state of the 
pig iron trade has had a detrimental influence on the finished 
branches of the industry. The Scotch bar manufacturers have 
reduced their quotations, but the producers in this district have 
not seen their way yet to follow the example. Heavy steel rails 
can be bought at £5 12s, 6d. per ton; cast iron railway chairs at 
£3 12s, 6d.; and steel railway sleepers at £6 7s. 6d. to £6 12s, 6d. 
all net f.o.b.; steel ship plates are at £6 15s., and iron ship 
plates at £6 12s. 6d., both less 2} per cent. f.o.t.; while 
steel ship angles are at £6 7s. 6d., and iron ship angles at £7, less 
23 per cent. f.o.t. Steel joists are at £6 7s. 6d.; steel hoops at 
£6 12s. 6d.; steel strip at £6 10s.; steel sheets at £7 7s. 6d., all 
less 24 per cent. f.o.t. Galvanised and corrugated steel sheets, 
which are in very fair request, are at £10 15s., less 4 per cent. for 
24 gauge, and other sizes in proportion ; the excessive competition 
keeps down the prices. A feature of considerable interest is 
brought out in the figures issued by the Middlesbrough Chamber 
of Commerce—it is that a greater proportion of the exports of iron 
and steel are in the finished form than ever before. Formerly the 
finished iron and steel formed 25 to 30 per cent. of the total 
exports of iron and steel ; last quarter the proportion was 42 per 
cent., for of the 419,014 tons shipped, 176,369 tons were in the 
finished form—rails, plates, angles, chairs, pipes, &c. 


Cleveland Miners’ Wages. 

At Middlesbrough on Monday, the representatives of the 
Cleveland mineowners and the ironstone miners had a conference 
on the question of the wages to be paid during the ensuing 
quarter. The employers considered that the last realised price for 
Cleveland pig iron entitled them to claim 1.10 per cent. reduction, 
but to this the men objected, and they have arranged to submit 
the claim to the general body of the men, and meet the owners 
again on the 24th inst. with the decision of their constituents. 


Coal and Coke. 

More favourable reports are given of the condition and 
prospects of the coal trade, and a fair amount of business has been 
done this week. The shipments during the last four or five weeks 
have improved considerably as compared witb last year, and a good 
deal of the custom which was then lost by us in favour of the 
Westphalian coalowners has been regained. Best steam coals have 
risen to 10s. 9d. per ton ; best gas to 9s. 6d.; coking coals to 9s. 3d.; 
and ordinary bunkers to 9s.; with best at 9s. 6d. There has been 
scme attempt during the last few days to get up a scare by 
predicting a general strike of Durham miners on the eight hours 
question. There can be no denying that the Durham miners are 
strongly against the introduction of the three-shift system, and are 
agitating for a return to the two shifts per day, but it is hardly 
probable that they will go so far as to enter upon a general strike 
to gain their point. It is nineteen years since the last general 
strike, and that was so disastrous to the whole trade and to the 
men themselves that there has been little inclination to engage 
again in this method of settling disputes. Foundry coke is at 
17s. 6d. to 1¥s.; furnace coke at 15s. 3d.; and gas coke at 13s. 3d. 
per ton. 








NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 


The Warrant Market. 

THERE has been a further decline in the prices of pig ircn 
warrants. In addition toa fairly large business in the market, it 
appears that a block of some 10,000 tons of Cleveland warrants 
was disposed of outside, so that 40,000 to 50,000 tons of Cleveland 
iron changed hands last week, under circumstances that afforded 
comparatively little support to prices. Had it not been for the 
favourable Board of Trade returns showing an increase of pig iron 
shipments compared with this time last year, it is thought the 
weakness in the market might have extended still further. In the 
last day or two a little more firmness has been apparent, but the 
approach of the holidays has had a restrictive effect on trans- 
actions. Since last report, business has been done in Cleveland 
warrants from 46s. 9d. to 46s. 74d. cash, improving afterwards to 
47s, 23d. cash. For delivery in one month the prices have 
fluctuated from 47s. to 46s. 10}d., and up to 47s. 5d., while the 
three months’ prices have been 47s. 6d. to 47s. 44d. and 47s. 114d. 
per ton. Sales have also taken place at 46s. 9d. for delivery in 
twelve days, 46s. 10d. twenty days, 46s. Lld. twenty-one days, and 
47s. 44d. twenty-seven days. 


Business in Scotch Pig Iron. 

The market for Scotch pig iron has been depressed in 
sympathy with warrants, and prices of G.M.B. and the cheaper 
special brands are again somewhat reduced in level. The attitude 
of consumers towards the market is a quite usual one ; they pur- 
chase as little as possible in a falling market. Any decided im- 
provement would bring out larger orders. It is reported that 
there has been a disposition to buy considerable quantities of iron 
at current figures for future delivery, but makers are said to have 
regarded such overtures unsympathetically. The foreign business 
has shown indications of expansion, to a moderate extent, but in- 
quiries from English consumers have not been so encouraging. 
Free at ship in Glasgow Harbour, Govan and Monkland, Nos. 1, 
are quoted 55s.; Nos. 3, 54s. 6d.; Carnbroe, No. 1, 593 6d.; 
No. 3, 55s. 6d.; Clyde, No. 1, 603.; No. 3, 55s.; Gartsherrie and 
and Calder, Nos. 1, 60s. 6d.; Nos. 3, 55s. 6d.; Summerlee, No. 1, 
62s. 6d.; No. 3, 57s. 6d.; Langloan, No. 1, 66s.; No. 3, 61s.; 
Coltness, No. 1, 82s.; No. 3, 59s, 6d.; Eglinton, at Ardrossan or 
Troon, No. 1, 553. 6d.; No. 3, 54s. 6d.; Glengarnock, at Ardrossan, 
No. 1, 62s, 6d.; No. 3, 57s. 6d.; Dalmellington, at Ayr, No. 1, 
58s. 6d.; No. 3, 563. 6d.; Shotts, at Leith, No. 1, 61s. 6d.; No. 3, 
56s. 6d.; Carron, at Grangemouth, No. 1, 62s. 6d.; No. 3, 57s. 6d. 

rton. The output of Scotch pig iron is fully maintained, there 

ing 87 furnaces in blast, compared with 86 last week and 85 at 
this time last year. Inquiries from abroad show an increase of 
interest in the Russian trade, and there isa probability of more 
iron being wanted there following on a relaxation of the tariff, 
which has been urged on the Government owing to a scarcity of 
supplies. 


The Hematite Trade. 

The demand for hematite pig iron has, on the whole, been 
disappointing. Warrants of Cumberland iron have been little 
wanted in Glasgow market for several weeks. For this iron the 
current quotation is 63s, 3d. cash per ton f.o.b. Cumberland ports, 
at which business has been done. It would be a convenience to 


| shipments of hematite presented separately, insteadjof being’mixed 
up with those of steel,’as has long been the custom, in such a way 
that it is impossible to tell what are the relative proportions of the 
raw and manufactured articles. Scotch hematite is reported to 
be meeting with an indifferent sale. The current quotation is 69s. 
per ton for West of Scotland delivery. It is alleged that some 
portion of the apparent indifference in the Scotch hematite market 
is due to the considerable quantities of partially manufactured 
steel being received from abroad, but the bills of entry have not 
recently supplied much evidence of considerable arrivals of semi- 
manuiactured material. 


Finished Iron and Steel. 
The recent reduction in the price of malleable iron has not 

brought out so much fresh business as was desired. In the steel 
trade a good deal of activity prevails. The inquiry for ship angles 
is reported better, and this will carry with it an eventual increase 
in the demand for ship plates. For boiler plates there is a large 
call at present, and full prices are reported. The export business 
in sheets is of fair proportions, and there is a considerable inquiry 
for structural material of various descriptions for abroad ; some 
good orders have come from the Argentine Republic. A healthy 
activity exists in the engineering trades, but the — are 
agitating for increased wages. Some of the ironfounding branches 
are also very busy. 


The Coal Trade. 

The coal trade has been active in the home and Irish 
branches, coastwise shipments being heavy. There is room for 
improvement in the exports to foreign countries. Large supplies 
from the collieries are tending to reduce prices of shipping coal, 
but inland rates are not so subject to curtailment. The consump- 
tion of coal at iron and steel works and factories, generally, is 
comparatively heavy. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Last Week’s Coal Trade. 

Statistics to hand support a statement lately made in 
this column that Welsh coal must be had, no matter the difficulty 
in getting it. The strike of the Cambrian Combine colliers shows 
this ; March shipments indicate a loss of output through the dispute 
of about 300,000 tons, but the loss has been made up by increases 
from other pits. Thus, Cardiff in the quarter just ended gained 
40,000 tons foreign, but lost 125,000 tons coastwise ; Newport 
increased 220,000 tons foreign, but lost 22,000 tons coastwise : 
Swansea increased 56,000 tons foreign, and lost 4000 tons 
coastwise ; Port Talbot gained 98,000 tons foreign, but lost 
16,000 tons coastwise. The market continued quiet and uncertain 
al] the week as regards large coal, but small maintained the posi- 
tion it has held for some time, and as supplies were irregular in 
coming prices became stiffer. One feature of the week was the 
difficulty experienced in clearing wagons. This caused stoppages 
at pits and led to increased prices. Second Admiralties were in 
favour at higher quotations, but ordinary steam coal and drys 
remained about the same. House coals firm ; pitwood continued 
depressed, and low prices ruled. 


Latest State of the Coal Trade, Cardiff. 


Mid-week matters were again quiet, and there was no 
improvement in the demand for large coal. Buyers found little 
difficulty in getting concessions for prompt, but forward coals 
retained their price, and it was commonly reported that after the 
holidays prices would certainly be advanced. Latest quotations :— 
Best large steam, 17s. 3d. to 17s. 6d.; best seconds, 16s. to 
16s. 9d.; ordinaries, 15s. 3d. to 15s. 9d.; best drys, 16s. to 
16s. 6d.; ordinary drys, 15s. to 15s. 6d.; best washed nuts, 14s, 6d. 
to 15s.; seconds, 13s. 6d. to 14s.; best washed peas, 12s. 6d. 
to 13s. 6d.; seconds, lls. to 12s.; best bunker smalls, 10s. to 
10s. 6d.; best ordinaries, 9s. 6d. to 10s.; cargo smalls, 9s, 
to 9s, 3d.; inferior sorts, 8s. 3d. to 8s. 9d.; best Monmouthshire 
black vein, 15s. 9d. to 16s. 3d.; ordinary Western Valleys, 15s. 
to 15s. 6d. ; best Eastern, 14s. to 14s. 6d.; seconds, 13s. 6d. to 
14s. Bituminous:—Very best huuseholds, 17s, 6d. to 18s.; best 
ordinaries, 143, 6d. to 16s. 6d.; No. 3 Rhondda, 17s. to 17s. 6d.; 
brush, 13s. 3d. to 13s. 9d.; smalls, 10s, 6d. to 11s.; No. 2 Rhondda, 
12s, 6d. to 13s.; through, 10s. 9d. to 11s.; smalls, 8s. to 8s. 6d. 
Patent fuel, 15s. to 16s. Coke: Special foundry, 24s. to 26s.; 
foundry, 19s. to 21s.; furnace, 16s. 6d. to 17s. 6d. Pitwood, ex 
ship, 17s. to 17s. 6d. 


Newport, Mon., Coais. 

There was a falling off in demand when the market 
opened, due to the tardy arrival of expected tonnage. Good de- 
mand for smalls, and higher figures ruled. The coal totals of the 
past week were satisfactory; shipments, foreign, 86,700 tons ; 
coastwise, 20,333. Latest prices :—Very best Newport black 
vein, 15s. 6d. to 16s.; Western Valleys, 15s. to 15s. 3d.; Eastern, 
13s. 9d. to 14s. 3d.; other sorts, 13s. 6d. to 13s. 9d.; best smalls, 
8s. 9d. to 9s. 3d.; seconds, 8s. to 8s. 6d.; inferiors, 7s. 9d. to &s ; 
bituminous, 15s. 6d. to 16s. 6d.; seconds, 14s. to 15s. Coke, 
foundry, 18s. to 20s.; furnace, 16s, 6d. to 17s. 6d. Pitwood, 
17s. 3d. to 17s. 9d. 


Swansea Coals. 

The coal trade last week was vigorous, and the total above 
the average. Shipments 67,012 tons, and patent fuel 16,330 tons. 
This has been well followed, the inquiry being for nearly all 
descriptions well sustained. Closing prices :—Best malting, 21s. to 
23s. net ; seconds, 17s, to 19s. 6d. net ; bigvein, 14s, 6d. to 17s. 6d., 
less 24; red vein, lls. 6d. to 12s. 6d., less 24; machine-made 
cobbles, 21s. to 22s. 6d. net; Paris nuts, 22s. to 23s. 6d. net; 
French nuts, 22s. to 23s, 6d. net ; German nuts, 22s, to 23s. net; 
beans, 19s. 6d. to 21s. net; machine-made large peas, 11s. to 
lls. 6d. net ; fine peas, 9s. 6d. to 10s. net ; rubbly culm, 5s. 9d. 
to 6s. 3d., less 24; duff, 3s. to 3s. 3d. net. Steam coal: Best 
large, 17s. 6d. to 18s. 6d.; seconds, 13s. 9d. to 15s.; bunkers, 
10s. 9d. to 11s.; small, 7s. 6d. to 8s., all less 24. Bituminous: 
No. 3 Rhondda, 18s, to 18s. 6d.; through, 15s. 6d. to 16s.; small, 
10s. 9d. to 11s. 6d., all less 24, Patent fuel, 13s, 6d. to 13s. 9d., 
less 2. 


Iron and Steel. 
No quotations issued in time. 


Tin-plates. 

The production of large sheets for galvanising was quite 
equal to that of the preceding week. A weakened tone is re- | 
ported in connection with the tin-plate market, but all available 
mills are fully occupied. One of the chief drawbacks is a scarcity 
of doublers and furnacemen. The Swansea shipments were a 
record. The trade is healthy. No prices issued in time for 
despatch. 


Patent Fuel Works in Wales. 

The Home Secretary having ordered that an inquiry into 
the working of the manufacture of patent fuel should be made, as 
the regulations of the Factory and Workshop Act show that some 
degree of danger exists in the manufacture of briquettes, Cardiff 
was selected as the place where the official inquiry should take 
place. In opposition to this it isclaimed that Swansea should have 
been chosen. It is claimed that there are more men employed in 
the immediate neighbourhood than in any other district. The 
industry from a small character comparatively has now attained 


a 
The Strike at the Cambrian Collieries. 

There is no change in the situation. At the meeti 
Monday of the South Wales Federation, Mr. Brace presidit 8 on 
was stated that ‘‘Mabon” was prevented from attending te 
health. A deputation attended from the Aberdare distries ill 
secure exemption from the levies, in consequence of their ha Aid 
been idle for such a length of time, but it was replied that th 
had no power to do so, and that all districts are expected to ey 
Much suffering exists, and the tradesmen in particular are j y. 
depressed condition. ms 








NOTES FROM GERMANY, FRANCE, BELGIUM, && 
(From our own Correspondent.) 
Rheinland-Westphalia. 

THE week now past has been remarkable for its quiet 
ness in the inland pig iron trade, where little business of weight 
was put through, consumers showing much reserve with regard to 
the placing of forward orders, On foreign account a slightly 
better trade was reported, but rates have not improved, and they 
are justly considered to be unremunerative. In semi-finished pres 
a healthy condition prevails, and sales have rather increased since 
last week. Girders are in better demand now, owing to a rising 
tendency in the building department. Prices have shown more 
stiffness lately, but they still leave much to be desired, The 
amount of business coming into the hands of the bar makers 
continues small, but prospects of late have seemed to be im. 
proving. All descriptions of railway material are in active 
demand, and the outlook certainly is favourable in this depart. 
ment. The Government Railway Administration in Berlin has 
been requested to negotiate with the locomotive building shops 
concerning the supply of 478 locomotives of different types for the 
existing and proposed lines of the Prussian-Hessian State Rail. 
ways, and also for fourteen locomotives for the State Railways jn 
Elsass-Lotteringen. The orders above-mentioned are to be de. 
livered by March 31st, 1912. 


Iron and Steel in Silesia. 
The consumption in pig iron has remained slack, but 
most branches of the manufactured iron industry are reported in 
active employment. Quotations are pretty stiff generally. 


List Rates. 

The following are the current list rates per ton free at 
works :——-Raw spathose iron ore, M. 11.60 : roasted ditto, M. 16.50: 
Nassau red iron ore, M. 12.50 to M. 13; spiegeleisen, 10 to 12 per 
cent. content, M. 63 to M. 65; white forge pig, M. 58 to M. 60: 
iron for steel making, M. 59 to M. 63, according to quality; 
Bessemer, M. 70; basic, M. 52 to M. 54; Luxemburg forge quality, 
free Luxemburg, M. 48 to M. 50; Luxemburg foundry pig No, 3, 
M. 52; German foundry pig No. 1, M. 66; No. 3, M. 64; German 
hematite, M. 70 ; common bars in basic, M. 139 to M. 133 ; hoops, 
M. 140 to M. 145 ; plates in basic, M. 122 to M. 124; steel plates 
for boiler making purposes, M. 132 to M. 134; sheets, M. 140 to 
M. 145; drawn wire in iron or steel, M. 130 to M. 131. 


The German Coal Industry. 

A want of life was complained of in the house coal trade 
last week, but the sharpfrost that has so unexpectedly set in will 
improve the demand for all descriptions of house fuel ; for engine 
coal a regular inquiry comes in, but large contracts are pretty 
scarce, and coal owners complain a good deal of the keenness of 
competition, and of the unremunerative trade they are doing in 
consequence. Officially, prices are the same as previously «juoted, 
but they are inclined to give way here and there. 


Austria-Hungary. 

A small trade continues to be done in raw and finished 
iron; there is absolutely no enterprising spirit, and next to no 
forward business is being done; the shops and factories, conse- 
quently, can only be kept going moderately. A few more inquiries 
have been circulating in the finished iron industry, but generally 
there is very little improvement to be reported. The Austro- 
Hungarian coal market, being naturally a good deal intiuenced 
by the slow trade in the iron industry, has been languid and 
unsatisfactory, and there is a tendency to go down in prices for 
engine and more especially for house coal, 


The Belgian Iron Market. 

Though an all-round improvement cannot as yet be 
reported, there has been in many departments an undoubted 
tendency upwards, and in a few favoured branches quite an active 
trade was noticed last week. The call for pig iron has continued 
moderate as before, but increasing life was felt in the semi-finished 
steel industry. Altogether it is believed that the business in manu- 
factured iron is increasing. The improvement in the demand for 
girders and for plates is very marked, and prospects are encourag- 
ing. There has been no change in prices, but more firmness is 
generally shown, and there may be a rise for some articles before 
long. The business in engine coal is fairly active on the whole, 
while for engine fuel a very limited request only was reported 
during the past week. Prices have continued firm, as before. 








PERSONAL AND BUSINESS ANNOUNCEMENTS 


Mr. Davip CARNEGIE, of Sheffield, has, in partnership with 
Mr. 8. C. Gladwyn, started business as a consulting engineer at 
33 and 35, Charterhouse-square, E.C, 

Murr, TILsTon AND Co., consulting engineers and marine 
surveyors, of 105, West George-street, Glasgow, inform us that 
they have decided to open an office in Buenos Aires as consulting 
engineers and marine surveyors. Mr. Tilston leaves at an early 


date to reside in Buenos Aires. On and after 20th May next 
their address will be Calle Cangallo 499, Buenos Aires, and tele- 
graphic address ‘‘ Murtil, Buenos Aires,” 








ConTRActTs.—Messrs. Smeeton and Brewer, of 56, Victoria-street, 
Westminster, S.W., have recently obtained contracts for a battery of 
four 10ft. Rehmann revolving grate gas producers, having an output 
of from 80 to 90 tons of coal gasified per day, for hoppers, con- 
veyors, elevators and roofing, and all the piping for Vickers, Sons, 
and Maxim, Limited, River Don Works, Sheffield, and for two 
Rehmann revolving grates to be fitted to two producers built 
by and for the Frodingham Iron and Stee! Company.—The Royal 
Servian Danube Steamship Company, Belgrade, has recently 
placed an order fora new paddle-st intended for p g 

and goods service on the Servian side of the river Danube, between 
Belgrade and Radujevatz. The new boat, which is to be launched 
early in 1912, will be fitted with an inclined compound steam 
engine of 700 indicated horse-power, with poppet valve gear and 
two boilers with furnace flue superheaters of the Schmidt type. 
The boilers and steam engine are being made by Escher, Wyss ind 
Co., Ziirich, Switzerland, while the hull is being built at the Ruthof 
Yard in Regensburg.—Since the Midland Engineering Company 
was taken over by the New Conveyor Company, of Smethwick, it 
has received orders for Zylba cooling towers to deal with a total of 
over 2,000,000 gallons per hour, the largest unit, which had a capa- 
city of 640,0.0 gallons per hour, being for the Bowden Close power 
station of the Newcastle-on-Tyne Electric Supply Company. ‘The 
same firm has also received orders for several Zylba air pumps and 
condensing plants..-The Combination Metallic Packing Company, 
Limited, of Gateshead-on-Tyne, has, amongst other orders, one 








reat proportions. In March Cardiff treated 41,789 tons, Newport 





the trade, from a statistical point of view, to have the Cumberland 


772, Swansea 41,377 tons. 


for fitting out a fleet of twelve vessels with its ‘‘C.M.P. Gateshead ’ 
steam whistle control and drain vaives, 
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THE INSTITUTION OF CIVIL ENGINEERS. 


IMPROVEMENT OF HIGHWAYS. 


e ordinary meeting on Tuesday, the 4th April, Mr. A. G. 
Lyster vice-president, in the chair, the papers read were ‘‘ The 
rs rovement of Highways to meet Modern Conditions of Traffic,” 
py J. Walker Smith, M. Inst. C.E., and ‘Recent Development in 
Road Trattic, Road Construction and Maintenance,” by H. P. 
Maybury, M. Inst. C.E. The following are abstracts of these 


Ar th 


do present-day methods of transport on roads are first con- 
and statistics are submitted in diagrammatic form, 


si d, . . 
ae the growth of motor vehicles and the decline of horse- 
drawn vehicles, but also indicating that the ratio of motor vehicles 


to horse-drawn vehicles is very small, both in number and in 

ileage. 
a0 next with road construction, the two general methods 
of preparing and laying bituminous-bound macadam are described 
_namely, the formation of tar macadam, or tar concrete, and the 
penetration of macadam with bituminous grout. The costs of 
these are considered in general terms. Passing to the materials 
comprising the r ad surface, the physical, mechanical and chemical 
agents of destruction of road stone are described ; and the author 
considers what has been attempted and what may profitably be 
attempted to predetermine, by laboratory means, their effect upon 
various stones under service conditions, The financial considera- 
tions affecting the reconstruction of existing macadam roads in 
the bituminous-bound form are submitted in the form of curves, 
whilst similarly are shown the fluctuations of the mileage and costs 
of the various classes of roads, 

In the concluding portions of the paper, the author makes 
recommendations for the standardisation of materials of construc- 
tion, and for the accumulation of data for the design of future 





ads. 

The author of the second paper first draws attention to the 
vast development of self-propelled traffic during the past few 
years, and states that on the 3lst December, 1910, there were 
518,680 self-propelled vehicles in the United Kingdom licensed 
and reg stered for use. He points out that this new form of traftic 
was legalised without any inquiry as to what effect it would bave 
upon the roads, and without any provision for strengthening 
them, thus creating a very difficult position for those responsible 
for their construction and maintenance. The first essential con- | 
dition for successful road construction isa good foundation, and 
the author states that to provide a proper foundation for the | 
27,000 miles of main roads in England and Wales would cost | 
£55,000,000. He then refers to the heavy motor car traffic and | 


the anomalous position of the heavy or commercial motor, which | 
is permitted to have an axle weight of 8401b. per inch width of tire | 
ona wheel 3ft. in diameter, while a traction engine is only allowed | 
a weight of 6161lb. per inch width. He gives examples of the | 
damage caused by these heavy motor vehicles, and suggests that 
steps should be taken to remedy this anomalous state of affairs 
He then deals briefly with various ways of using tar in the con- 
struction of roads, and suggests a standard specification for 
suitable tar, to be applied in accordance with the circumstances 
obtaining in particular districts; and tinally, he describes the 
treatment of the surface of roads with tar, the laying of tarred 
macadam, and pitch grouting of ordinary macadam, and defines 
the desirable qualities of the tar or tar compounds, 





IRON AND STEEL INSTITUTE. 


THE annual meeting of the Iron and Steel Institute will be held 
at the Institution of Civil Engineers, Great George-street, West- 
minster, on Thursday and Friday, the 11th and 12th of May, 
1911, commencing each day at 10.30 o’clock a.m. 

On the Thursday the Council will first of all present their 
report for the year 1910, and then the hon. treasurer will present 
the statement of accounts for 1910. The Conncil will then 
be elected, after which the Bessemer gold medal for 1911 will be 
presented to Professor Henry Le Chatelier, and the Andrew 
Carnegie gold medal for 1910 will be presented to Mr. Félix Robin 
Paris). The awards of the Andrew Carnegie Research Scholar- 
ships for 1911 will also be announced. A selection of papers will 
be then read and discussed, Nos. 6, 17, 12, 8, 13, 4, and 1 of the list 
below being taken. The meeting will be adjourned at 1 p.m , and 
at7 p.m. the annual dinner of the Institute will be held in the 
Connaught Rooms, Great Queen-street, W.C. 

On the Friday, May 12th, papers Nos. 3, 2, 14, 10, and 16 will 
be read and discussed. The remaining papers on the list will be 
taken as read and discussed by correspondence. 

The following is a list of the papers that are expected to be 
submitted :— 

(1) ‘On Temperature Influences on Carbon and Iron,” by E. 
Adamson (Sheffield). 

(2) ‘On the Chemical and Mechanical Relations of Iron, Chro- 
mium, and Carbon,” by J. O. Arnold, D.Met. (Sheffield), and 
A A. Read, M. Met. (Cardiff). 

(3) ‘On the Growth of Cast Irons after Repeated Heatings,” 
Parts ii , iii., and iv., by H. C. H. Carpenter, Ph.D. (Manchester). 

(4) ‘On the Relation of Impurities to the Corrosion of Iron,” 
hy John W. Cobb (Leeds). 

_(5) “On Magnetic Properties of some Nickel Steels, with some 
Notes on the Structures of Meteoric Iron,” by E. Colver Glauert, 
Ph.D. (Berlin-Charlottenburg), and S. Hilpert, D.Ing. (Berlin- 
Grunewald). 

(6) ‘Note on a Process for the Dessication of Air by Calcium 
Chloride,” by Félix A. Daubiné and Eugéne V. Roy (Auboué, 
Meurthe-et- Moselle). 

(7) ‘On the Volumetric Estimation of Sulphur in Iron and 
Steel,” by T. Gifford Elliot (Sheffield). 

(8) ‘‘On the Action of Aqueous Solutions of Single and Mixed 
Electrolytes on Iron,” by J. Newton Friend, D.Sc., and Joseph H. 
Brown (Darlington). 

(9) ‘‘On Iron-Silicon-Carbon Alloys,” by W. Gontermann, Ph.D. 
(Siegen, Westphalis). 

(10) ‘On the Influence of Vanadium upon Cast Iron,” by W. H. 
Hatfield (Sheffield). 

(11) ‘*On the Organic Origin of the Sedimentary Ores of Iron,” 
by W. H. Herdsman (Glasgow). 

(12) ‘*On Some Studies on Welds,” by E. F. Law, W. H. 
Merrett, and W. Pollard Digby (London), 

(13) ‘*On the Corrosion of Steel,” by Percy Longmuir, B. Met. 
(Sheftield). 

(14) “On the Influence of 2 per Cent. of Vanadium on Steels of 
Varying Carbon Content,” by A. McWilliam, M.Met., and E. J. 
Barnes (Sheffield). 

(15) ‘On Some Properties of Heat-treated 3 per Cent. Nickel 
Steels,” by A. McWilliam, M.Met., and E. J. Barnes (Sheffield) 

(16) ‘‘On Mechanicalising Analysis as an Aid to Accuracy and 
Speed for Commercial Purposes,” by C. H. Ridsdale, F.I.C, and 
N. D. Ridsdale (Middlesbrough). 

(17) ‘On Welding Up of Blowholes and Cavities in Steel 
Ingots,” by J. E. Stead, D,Met., F.R.S. (Middlesbrough). 

As already announced, the autumn meeting this year will, by 
the invitation of the Associazione fra gli Industriali Metallurgici 
Italiani, be held at Turin. The ting will co on October 
2nd, and, with the subsequent tour organised in connection there- 
with, will occupy about fifteen days from the time of leaving 

ndon until the return. The places visited will include Turin, 
Savona, Genoa, Pisa, Rome, Naples, Florence, and Milan. 





| is provided with recesses round its edges for the reception of two 
| diapbragm plates B, B. The adjacent ends of these plates rest on 


BRITISH PATENT SPECIFICATIONS. 


When an i: tion is con ted from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifi may be obtained at the Patent-office Sale Branch, 
25, Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application; the second date at tre 
end of the abridgment is the date of advertisement of the acceptance 
of the complete specification. 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-ofi ition to the grant of the Patent. 
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STEAM GENERATORS. 


9802. April 22nd, 1910.—IMPROVEMENTS IN APPARATUS FOR 
SUPERHEATING STEAM, Henry Cruse, 5, Blackfriars-street, 
Salford, Lincs. 

The improvements described in this specification have reference 
to the construction of the steam-boxes or headers commonly used 
in superbeaters in which Field tubes are employed. A slab of 
wrought steel is milled out to a trough, shaped as shown at A, and 
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a bridge piece C. Two other troughed slabs D, D are superim- 
posed on top as shown. Field tubes E, having open ends, are sup- 
ported in the diaphragm plates, and larger tubes F, having closed 
ends, are fixed coaxially in the floor of the troughed slab A. G is 
the steam inlet and H the outlet. Two modifications are also 
described.— March 22nd, 1911. 


TURBINE MACHINERY. 


7089. March $list, 1910.—IMPROVEMENTS IN AND RELATING TO 
PACKINGS AND THE LIKE FOR TURBO-BLADING, Sebastian 
Ziani de Ferranti, of Grindleford Bridge, Derby. 

Both the standing blades A and running blades B are shrouded 
in any suitable manner. The shrouding ring C of the running 
blades must be finished off as smoothly as possible, without leaving 
any sharp edges or irregularities, The shrouding ring D of the 
standing blades, however, is specially formed, for example, with a 
dovetailed groove as shown, into which segmental strips of carbon 
E of similar section are forced. The inner diameter of this ring is 








finished as accurately.as possible to a diameter only slightly in 
excess of that of the rotor body F between adjacent rings of 
running blades. A similar disposition of parts is provided to 
prevent leakage over the ends of the running blades, in this case a 
groove or recess, dovetailed or not as desired, being formed in the 
body H of the stator or in a special ring. Carbon strips I are, ir 
the same way as before, disposed in such recesses, and are finished 
to a diameter slightly greater than that of the finished surface of 
the shrouding rings C of the running blades. In some cases the 
carbon strips may, if desired, be attached to and rotate with the 
turbine rotor.— March 22nd, 1911. 


PUMPING AND BLOWING MACHINERY. 





9245. April 16th, 1910.—IMPROVEMENTS IN AIR EXHAUSTING 
Pumps, Robert Gray Morton, sen., and Thomas Morton Gray 
Morton, both of 1, Church-avenue, Errol, Perthshire. 

A single-acting vertical cylinder is fitted with a crank piston, in 
the bottom of which is a valve A, which can open when the piston 
is moving towards the foot of the cylinder. Near the upper limit 
of the piston stroke is a series of air inlet holes B, which communi- | 
cate with a belt C surrounding the cylinder. This belt is connected | 
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by a pipe to the vessel—say, a creosoting chamber—to be exhausted. 
When the piston moves , the valve A is closed by 
atmospheric pressure until the ports B are uncovered. Air from 
the creosoting chamber then passes into the cylinder, and on the 
descent of the piston this air is compressed until it has sufficient 











process continues until the pressure in the creosoting chamber is 
so reduced that on the down stroke of the piston the valve A 
cannot be lifted by the imprisoned pressure.—March 22nd, 1911. 


DYNAMOS AND MOTORS. 


13,123, May 30th, 1910.—ImpROVEMENTS RELATING TO THE CON- 
TROL AND PROTECTION OF EvecTric Motors, The British 
Thomson-Houston Company, Limited, 83, Cannon-street, E C. 

A single automatic circuit breaker is provided for all the motors 
of the system and an automatic protective device in the circuit of 
each motor, which is adapted to cause the circuit breaker to inter- 
rupt the supply to all the motors on the occurrence of abnormal 
conditions on the motor circuit For this purpose the automatic 
circuit breaker is fitted with a trip coil which may be a low voltage 
trip coil, the terminals of which are connec’ to a protective 
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circuit common to all the motors, Each motor circuit is provided 
with a suitable automatic overload relay of the instantaneous or 
time-limit type controlling a pair of contacts connected to the 
common protective circuit. By means of this arrangement, if an 
overload occurs on the circuit of any one of the motors, the relay 
connected to that circuit will operate to trip the automatic circuit 
breaker, thus interrupting the supply to all the motors, The 
circuit breaker is also fitted with an interlock coil in circuit with 
contacts on each of the controllers, so that when the motor circuit 
is opened all of the controllers must be returned to the off position 
before the supply can be resumed by closure of the automatic 

circuit breaker.— March 22nd, 1911. 

4871. February 27th, 1911.—IMPROVEMENTS RELATING TO INDUC- 
TION MOTORS OF THE SQUIRREL-CAGE TYPE, Howard Maxwell, 
of Schenectady, New York. 

{.This invention will readily be understood by reference to the 

accompanying engravings. A represents the laminated body of 

the rotor and B the rotor conductors carried in slots in the usual 
manner with their ends projecting beyond the laminated core. 

C represents an end ring for the rotor conductors which is cast with 
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projections D integral with the ring. Each of these projections is 
doubled back on itself, as is best shown in the upper engraving. 
It will be seen that with this construction the connecting members 
1D) may have a considerable length, and yet a very small self- 
induction. At their ends the members D are enlarged, as shown 
at S, to receive the ends of the rotor conductors, and suitable 
means, such as the bolts E, are provided for securing the connecting 
members to the ends of the rotor conductor.— March 22nd, 1911. 


TRANSMISSION OF POWER. 


13,124. May 30th, 1910.—IMPROVEMENTS IN SYSTEMS OF ELEC- 
TRICAL DistripuTion, The British Thomson-Houston Com- 
peny, 83, Cannon-street, E.C. 
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This invention relates to systems of electrical distribution 





force to lift the valve A, when it escapes to the atmosphere. This 


employing rotary converters, and has for its object more par- 
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ticularly to provide an improved method of obtaining a neutral 
point on the secondary of the transformer supplying the rotary 
converter for connecting the third wire of a three-wire direct- 
current system. Each secondary winding of tbe transformer is 
split up into two portions A and A!, B and B'. C and C!, which 
are connected in series through reactances X, Y, and Z, and the 
two ends of each winding are connected to the appropriate points 
on the rotary converter armature so as to give a six-phase alter- 
nating-current supply to the armature. The reactance may be a 
three-legged one, having three coils, as shown in the lower engrav- 
ing, each of the coils being tapped at its mid-point and connected 
to the others to form a common neutral N to which the third wire 
of the direct-current system may be connected.— March 22nd, 
1911. 


GAS PRODUCERS. 


10,357. April 27th, 1910.—IMPROVEMENTS IN GAS GENERATING 
PLANT, Matthew White and Henry James White, both of 74, 
Inkerman-street, Luton, Bedfordshire. 

The material to be treated—-which may be wood or other refuse 
—is introduced into the producer shaft A by way of the hopper B. 
The gas generated passes upwards into the space formed between 
the trunk C and the wall of the shaft A. Thence it passes through 
slots D inte the chamber E, where it meets sprays of water coming 
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from pipes F. The bottom of the chamber E is inclined as shown 
at G, so that the dust-laden water may be drawn off at H. The 
gas passes from the chamber E to the rotary scrubber L by way of 
the pipe K, in which is placed a spray-pipe K. The fire-bars are 
of the shape shown at M, so that the fuel may be deflected to the 
sides. N is a blow-off, for use when the plant is standing idle.-- 
March 22nd, 1911, 


MINES AND METALS 


6768. March 17th, 1910.—IMPROVEMENTS IN OR RELATING TO 
ELECTRIC FURNACES AND THE METHOD OF CHARGING THE 
SAME, Storr Kopparbergs Bergslags Aktienbolag, of Fulun, 
Sweden. 

Ore, carbon, fusible material, or the like are charged into the 
shaft A, located above the crucible-shaped furnace. The electric 
current, which may have any suitable number of phases, is supplied 
through the carbon electrodes B, one phase through each, the 
electrodes being inserted through the materia] located in the ring- 
shaped space C between the walls of the shaft and the crucible. 
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Between the electrodes a heat focus D is generated by the current. 
The furnace is charged, not only through the chamber A, but also 
through the ring-shaped space C, so that the ordinary heat insu- 
lating vault above the part of the furnace is replaced by material 
which is constantly renewed as it is melted. The metal and slag 
p oduced are discharged at the bottom of the furnace through the 
tap-hole E. The furnace shown on the right also has an electrode 
H at the bottom of the furnace. In a third illustration means are 
shown for controlling the quantity of air passing into the furnace 
through the space C.— March 22nd, 1911. 


SHIPS AND BOATS. 


27,126. November 22nd, 1910.—IMPROVEMENTS IN OR RELATING 
TO SHips’ WINDLASSES, G. and J. McOnie and Peter Maconie, 
of Ladyburn Foundry and Engine Works, Greenock. 

The cable holder, or each cable holder, is freely mounted on a 
driven shaft B, which is screw-threaded externally as at C, so as 
to engage with the internally screw-threaded eye of a rotatable 
disc D or the like, which is adapted to be operated manually and 
is provided with prongs E engaging an annular groove F in a 
clutch member G provided with a plurality of radial projections H 
extending laterally beyond the periphery of the clutch member 
G, which projections are adapted to engage with correspondingly 
shaped recesses I in the rim of the cable holder A. The clutch 
member G is slidably mounted on a central block J keyed to the 
shaft B, and the cable holder is formed with a rim K which serves 
as a brake drum, and is adapted to be engaged by the brake strap 
L. The arrangement of devices is such that, on manual rotation 
of the internally screw-threaded disc D, the clutch member G is 


moved relatively to the central block J, through the intermediary 
of the prongs E, and the projections H on the clutch member 


according to the direction of rotation of the dise D.— Murch 22nd, 
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enter the recess I in the cable holder, or are disengaged therefrom, 


1911. 


CRANES AND CONVEYORS. 


April 14th, 1910.—IMPROVEMENTS IN SUSPENDED RAIL AND 
Essendine Mansions, Essendine- 


9042. 
Ropeways, Mar Noelle, 82, 
road, London, W. 

In the ordinary systems of suspended ropeways each carrier is 
either driven separately or they are driven by an endless hauling 
rope worked from one point. With the first method difficulties 
arise from the sagging of the rope and any unevenness of the 
































N°9,042 
A. At A. A A, 
& e = ate koe 
B B A, B B 
« =—= +22 
A B B B A 
ground. With the second, the total length of the system cannot 


be made to exceed a few miles. In the present instance some of 
the carriers are driven separately, while others are hauled by these 
carriers, each and every carrier being connected to a common 
hauling rope. In the engraving A are the driven carriers, B the 
hauled carriers, and C the common hauling rope.—March 22nd, 
1911. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





987,340. ResiLieENT WHEEL, W. Besler, Coloma, Wis.—Filed 
January 28th, 1910. 
There are four claims to this invention. The first is as follows :- 
In a wheel, the combination of a hub formed with sockets, a 
series of spokes having the inner ends thereof received within the 


sockets, curved leaf springs fitted within the sockets and having a 


(387,340) 





terminal engagement with the spokes, to admit of the spokes 

yielding in the plane of the wheel, the body portion of the spokes 

also having a spring action in the plane of the wheel, and the 
outer ends of the spokes being bent to form arcuate rim portions 
which co-operate to form a continuous rim for the wheel. 

988,067. ELxzcrric Locomotive, A. F. Batchelder, Schenectady, 
N.Y., assignor to General Electric Company, a Corporation of 
New York.—Filed April 7th, 1909. 

The two motors drive jack shafts at each end of the frame, the 
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distance between the motor shafts and the jack shafts being 
invariable. The jack shafts drive the coupled drivers as shown, 
the action of the road springs being untrammeled. There are ten 
long claims. 





987,430, SPEED-CHANGING MECHANISM, W, 


resistance of a load and connected together to cause 
members to react upon the other. 
means of connecting one of the gear members with the fulcrum to 
exert against the latter the combined reaction of the gears, 


987,724. 


and a series of webs extending inwardly between t 
ings and connecting the inner portions of the flanges to reinforce 


C. Con t, Oal: 
Ill. —Filed March 7th, 1910. nant, Oak Park, 


In this invention there are gear members movable with relation 


to each other and operated from a common source against the 





one of gea 
There are also a fulcrum esd 


Wueet Hus, £. J. Keena and J. W. Kelly, Jackson 
Mich.—Filed July 26th, 1910. ; . 


This patent is for a wheel hub comprising a shell, a pair of 


spaced circumferential flanges provided on the shell, each flange 
projecting both internally and externally from the shell, the shell 


»eing formed between the flanges with a series of — openings, 
@ spoke open- 


[987724] 





the same, the webs and the inner portions of the flanges forming 
inward extensions of the walls of the spoke openings and co-acting 
therewith to provide separate spoke sockets open at both ends, the 
webs terminating at their outer edges at a considerable distance 
within the outer edges of the flanges to provide an entirely un- 
obstructed space between the external portions of the flanges, and 
the flanges sigg fmrerop in their external portions with series of 
bolt openings. ere is only one claim. 

987,976. TuRBINE Pump, W. L. Forward, West Berkeley, Cal., 
assignor to Byron Jarkson Ironworks, Berkeley, Cal , a Corpova- 
tion of California.—Filed August 3rd, 1910. 

This patent is for automatically balancing the end thrust of the 
impeller, the impeller and casing forming chambers within which 


[987,976] 

















liquid pressure may accumulate, the impeller having ports near its 
circumference and axis forming communication between the cham- 
bers, and means whereby the ports are automatically controlled by 
the endwise movement of the runner. There are seven rather 
long claims. 
988,223. FRED-wATER HEATER, J. S. Sweeny and W. W. Grindle, 
Decatur, Ill.—Filed January 31st, 1910. 

The patent is for a live steam feed-water heater. The construc- 

tion will be readily understood from the drawing. The upper 
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chamber contains steam. If the feed cock is shut, the back pres 
sure closes the steam valve and the water valve drops automat: 
cally. There are six claims. , 
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HE EROSION OF GUN TUBES AND HEAT 

PHENOMENA IN THE BORE OF A GUN. 

pt. H. J, JONES, A.O.D., Inspector of Ordnance Machinery. 
No. V.* 


Effect of erosion from the gunnery point of view.—The 

st important aspect of erosion is that of its effect on 
Taina! gunnery; and to realise how very important 
ae gunnery aspect of the matter is, one has only to note 
the nature ‘of the basis of all systems of fire control. A 
un of a particular mark will have issued with it a range 
le. or series of range tables, covering all the probable 
muzzle velocities. These range tables are derived, 
vrimarily, from calculations based on ordinary ballistic 
F formation, and afterwards correlated to the actual 
results obtained by firing one or two partly worn guns of 
the particular mark. The range table, as finally issued, 
thus represents the “ judicious mean ” between the result 
of purely theoretical calculation and actual results 
obtained from a very limited number of guns firing at a 
very limited number of ranges. These range tables are 
the bedrocks of all systems of fire control. _ ee 

Now guns nominally identical have unavoidable differ- 
ences. In the manufacture of guns and charges, and in 
their service, certain tolerances have to be admitted to 
cover unavoidable differences in workmanship, personal 
bias, kc. So that guns at the same period of their life 
will have varying muzzle velocities. The charges will 
differ in weight ; the loading will be irregular from round 
to round, and also the water left in the chamber by 
sponging out, the size of the bore and its condition will 
affect the frictional resistance, and so on. But it will be 
seen that when the magnitude of these variables become 
such that they lead to large irregular variations in 
velocity—variations which cannot be predicted— effective 
control of the power to hit a target is gone. 

An alteration of muzzle velocity is not of great im- 
portance providing the alteration admits of approximate 
prediction by rule. If charges vary in weight they may 
either be adjusted or a correction applied to correspond. 
If propellants become less effective with age or by storage 
under unsuitable conditions, then their deterioration can 
be experimentally determined and suitable rules govern- 
ing their employment formulated, and the conditions 
under which they are stored modified; also the manu- 
facturing limits of a gun can be kept as low as pos- 
sible, and the service of a gun made _ uniform 
as a matter of drill. But there is one feature 
which becomes increasingly difficult to control, and 
that is the all-important one of the combustion of 
the charge. The regularity of ballistic results from 
round to round and from gun to gun is entirely deter- 
mined by the regularity of the loading density and 
the regularity of the resistance offered by the projectile 
in its initial stage of motion ; that is to say, on the regu- 
larity of the engraving resistance. And with an eroded 
bore, these are just the factors which cannot be controlled, 
and hence which cannot be predicted and corrected for. 
When the commencement of the rifling is eroded, the 
ramming of the projectile, that is the loading density, is 
increased by an unknown amount, and the engraving 
resistance is reduced. The result is a fall in maximum 
pressure and in muzzle velocity. The trouble is not that 
the gun is unsafe when the life of the inner tube has been 
reached, and not that the muzzle velocity has fallen, but 
that the fall of velocity is quite indeterminate. Incident- 
ally, when erosion is pronounced, the driving band is 
destroyed, the projectile is not efficiently rotated, and the 
shooting becomes so inaccurate as to be merely a waste 
of ammunition. 

The control of fire to secure hits depends essentially on 
the shooting of any gun of a particular mark, conforming 
to a range table based on Jimited data, and also on the 
possibility of formulating rules to cover variations in 
shooting, due to departures from the standard conditions, 
on which the range tables are based; such rules to be 
applicable to all guns of the particular mark. Eroded 
guns cannot be controlled because, not only are they 
inaccurate, but they do not conform to rules; they show 
great differences, round from round and gun from gun. 

The causes of erosion—Guns of a modern type, 
namely, with a length of 50 calibres and a muzzle 
velocity from 2500ft. to 8000ft. per second, differ not only 
as regards the ratio of volume to surface, but also in the 
size of the propellant elements and the mean velocity of 
the projectile whilst in the bore. Thus, the nominal 
diameter of the cords for modern heavy guns is as follows, 
the numbers representing the diameter in hundredths of an 
inch of the die through which the cordite is pressed :— 


By Ca 


NSU ste gies ners ORG. sty ONE, OU TONES: 5. © GINS 
Diameter of cord 
(cordite M.D.) ... 0-45in. ... 0-37in, ... 0-26in. ... 0-26in, 


On the other hand, the length of the rifling in calibres 
is— 


Oe ee S| ee ee ee ir | 8 
l'ravel of projectile, 
calibres ... ... 40-6 ... 40-0 ... 42-6 ... 44-3 


And since the muzzle velocity is about the same for all 
four guns, it follows that the mean velocity of the pro- 
jectile in the bore is considerably higher in the 6in. than 
in the 12in.; in the 12in. the muzzle velocity of about 
3000ft per second is reached after a travel of 40.6ft., and 
in the 6in. after 22.15ft. 

From the above, two important results follow. We 
see that increasing the calibre means increasing the size 
of the propellant elements, and thus reducing the surface 
of combustion per pound of the charge. The travel of the 
projectile, up to the occurrence of maximum pressure, is 
as follows :— 


Gil eee accs Nels 9-2in, 2... 7-5in. ... Gin. 
Travel of projectile to 
max. pressure (in 
COM oc (BR bee BE, 87 
Travel (in feet)... ... 6-5 ... 4-2 seek oe .. 2918 


On the other hand, at maximum pressure, owing to the 
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greater acceleration of the smaller projectile, the velocity | to ensure a longer effective life of an inner tube, do not 


of the projectile would be of the order of 500ft. per second 
for the 12in. and 800ft. per second with the 6in., these 
figures being understood to be average figures. 

Now the charge is completely burnt at about 2 calibres 
after maximum pressure ; so that from the above we note 
that an increase in the calibre not only means an 


increase in - , but also in the total time to which the 


bore is exposed to the hot gases, and in the time of ex- 
posure when the temperature is highest. A modern 12in. 
gun not only has 3 cubic inches of gas per square inch of 
exposed surface at maximum pressure, as compared with 
1.43 cubic inches for the 6in., but the time of exposure to 
the maximum temperature is about 4.5 times as long. 

Erosion, then, is fundamentally a question of heat 
transmission, and the pounds, shillings, and pence of the 
action is determined by the proportionate effect that the 
various factors— temperature, quantity of heat, pressure, 
and time of exposure—have on the total heat units 
transmitted. 

The maximum temperature is determined by the 
density at maximum pressure, and is, for the same pro- 
pellant and within narrow limits, the same for all guns of 
the type discussed. The quantity of heat from combus- 
tion in relation to the surface exposed varies according 


to the linear law ” = 0.26 d — 0.12, and is thus, for large 
s 


calibres, practically proportional to the calibre. The 
maximum pressure within narrow limits is also the same 
for all guns. On the other hand, the time of exposure to 
the gases, when they are at the highest temperature, 
varies almost as the square of the calibre. 

For British guns the quantity of heat transmitted at 
or about the position of maximum pressure has been 
1 1.7 
vdid — 2) re, and 

the calculated life based on this rule is as follows:— 


reduced to a quantity proportional to 


Table Showing Estimated Probable Life of Modern Guns, using 
Cordite M.D. Charges. 





Muzz'e velocity and maximum pressure. 








Calibre. 3000 f.s. 2750f.s. | 2500fs. 
19 tons. 18 tons. | 17 tons. 
in. | 
13-5 120 155 | 210 
12-0 155 200 270 
9.2 280 365 490 
7:5 450 590 785 
6-0 775 1010 1350 
Calculated by rule, L = == x 1¢ pu, 
x v?d(d — 2) 


Where L = Life in equivalent full charge rounds. 
v = Muzzle velocity in thousands of feet per second. 
d = Calibre in inches. 
P = Maximum pressure in tons per square inch. 

The above estimate, which indicates the probable life 
before the various guns would be sentenced for repair 
during peace, must not be taken as an indication of the 
limit of useful life of these guns on service. Obviously, 
if guns were allowed to remain mounted in commissioned 
ships until the limit of the useful life of their inner A 
tubes had .been reached, it might happen that, on 
mobilisation, a considerable proportion of the guns would 
be within a few rounds of their limit of serviceability, 
from the point of view of consistent shooting. It is 
probable that the above estimate, for purposes of repair, 
can be increased from 30 to 40 per cent. to give the 
actual life of serviceability. 

It follows from the above general considerations that 
erosion can hardly be due to escape of gas over the 
driving band. In the first place, the velocity of the gas 
over the band would be very high, but the time of expo- 
sure at any place will be exceedingly small. In the 
second place, a thin stream of gas rushing over the 
driving band would be rapidly cooled, and in any case, if 
erosion of the steel be due to gas escape over the band, 
we should naturally expect the band itself to suffer great 
erosion; but, as a matter of fact, band erosion is most 
uncommon. Itis also apparent, that since gas escape is 
greatest over the bottom of the grooves, where the radial 
thrust on the band is at a minimum, erosion should occur 
at first on the bottom of the grooves if it be due to 
leakage; but, as a matter of fact, erosion occurs first on 
the driving edge, where the pressure is greatest and wher2 
there is probably no gas escape at all. 

Remedy for erosion.—The question now arises as to 
the remedy for erosion. From the preceding remarks it 
will have been gathered that although quantity of heat, 
velocity at or about the position of maximum pressure, 
and the density of the products of combustion at maximum 
pressure are important, in so far that they concern the 
rate of heat transfer, yet the predominating factor is 
mere temperature. The quantity of heat absorbed by 
the walls is proportional to the temperature difference 
when by conduction and convection; but to the fourth 
power of the temperature when the transfer is by radia- 
tion. And from cooling curves, taken with fired charges 
giving pressures and temperatures corresponding to those 
found in a gun, we infer that in the early stages of cooling 
radiation plays the most prominent part. 

It has also been seen that the remedy for erosion is not 
to be sought for in the discovery of a steel having a high 
melting point, or conductivity, or degree of hardness. 
The heat trausfer is mainly a question of the condition 
of the surface ; and erosion, of the modification of surface 
structure under violent temperature and purely superficial 
strains. 

And, further, we are not, even in a remote sense, con- 
cerned with mere economy, namely, in getting as many 
foot-pounds of energy per pound of charge as possible 
out of ourammunition. Provided changes in ammunition, 





involve a disproportionate increase in weight of the 
charge, we are not at all concerned with a lower heat 
efficiency from our gun considered as an engine. 

Modern heavy guns have already reached the limit of 
permissible length. Whether “solid” or wire-wound 
they have considerable muzzle droop, and generally 
excessive ‘ whip”; and, in addition, a large proportion of 
their length is exposed and unprotected. Consequently, 
for heavy guns of the present type, that is, 50-calibre 
gunsi with a muzzle velocity of from 2500ft. to 3000ft. per 
second, and having chamber volumes such that at maxi- 
mum pressure there are from 2.5 to 3.5 cubie inches of 
gas per square inch of exposed surface, the only remedy 
for erosion consists in reducing the maximum tempera- 
ture and increasing the mean pressure. In other words, 
the indicator diagram of a gun has to be modified from 
the typical internal combustion engine type to that of a 
steam engine with a late cut-off. The length of the gun 
and the number of expansions, as well as the maximum 
pressure, being limited, the proposal to increase the mean 
pressure involves an increase in muzzle pressure. And 
an increase in muzzle pressure means a less efficient 
heat engine, and objectionable blast features for guns 
mounted in ships. 

To reduce maximum temperatures and increase mean 
pressures, we have to make use of composite charges. 
At the present time in the British Service composite 
charges consist of a main charge of cordite M.D., made. 
up of propellant elements of a uniform shape, and a small 
percentage of the same propellant made up into elements 
of small size. The small size, exposing a large sur- 
face, is easily ignited, and burns quickly, and thus facili- 
tates the uniform inflammation of the larger elements. 
The charge is thus only composite as regards the mere 
dimensions of the elements; chemically, the charge is 
uniform. 

But it is proposed to make the charges composite, not 
only as regards size, but as regards chemical composition. 
This may be done in several ways. The actual explosive 
may have incorporated with it a considerable proportion 
of a salt having a large weight of water of crystallisation, 
or such substances as graphite, and certain fats and soap, 
&e. Buta preferable method is to mix with the main 
propellant a proportion of explosive having a very low 
potential, or even a non-explosive substance, the mixture 
being a mechanical one, elements of the low potential 
explosive being mixed with those of the main charge. 

The action is obvious, and is well illustrated by the 
effect of incorporating mineral jelly in cordite Mark I. 
and cordite M.D. Robertson gives the following results 
obtained from these propellants, with and without mineral 
jelly :— 

Cordite Mark I. Ditferences due to the Admixrture of 5 pei cent. 


Mineral Jelly. 
Le, OS a, 3) eee ee oF 
Heat of explosion in calories per 
gramme water gaseous... ... —217 ... ... ~—206 


Total gases (water gaseous) cubic 
cents. per gramme at 0 deg. 

Cent. 760mm. ... ... ... +106 ... ... +115 
Theoretical temperature of explo- 

sion deg Cent. we ves O18. 4 6S 

Cordite M.D. 


Differences due to the Admixtuve of 5 per cent. 


Mineral Jelly. 


PABA OEAER uk. soe ate cae: ee 2 ees SA 
TINUE Pcs onc. ise) inctas, ee ee 
Temperature sim, cacahe Raa wae Wc Sl aaah. aoa SE 


Progress along these lines has already given signal 
results with internal combustion engines. Thus, to 
reduce the maximum temperature in an internal com- 
bustion engine, without a reduction in power, Clerk 
admitted air or exhaust products, with the gaseous charge, 
at a pressure of about 25 lb. per square inch. Keeping 
the amount of gas constant the additional pressure due 
to the presence of the diluent air or inert gas gives the 
same power output, but a lower maximum temperature, 
owing to the heat absorbed in raising the temperature of 
the inert gas. By this means Clerk with an engine 10in. 
by 18in. was able to increase the efficiency from 27.7 per 
cent. to 33.4 per cent., and yet lower the maximum tem- 
perature from 1700 deg. Cent. to 1200 deg. Cent. A 
similar result has been achieved by Crossley. When a 
suitable quantity of water was injected into the cylinder 
the efficiency was raised to 37.4 per cent., and the heat 
loss to the walls lowered by 29 per cent. 

Composite charges of the present type act in a similar 
way. Being made up, as a rule, of about 95 per cent. of 
a large size and 5 per cent. of a small size, they burn in 
the following way :—The small size is ignited and burns 
at a comparatively low density, and hence with low 
maximum temperature. The large size then burns under 
an initial pressure of about 500 1b. per square inch, and 
this ensures regular and definite inflammation of the 
large size. The products of combustion of the small size 
now act as the diluent gas in Clerk’s engine, absorbing 
heat from the products of combustion of the large size, 
and thus lowering the maximum temperature. 

It is obvious that this method admits of considerable 
development by using charges made up of elements differ- 
ing not only in size, but in chemical composition. It 
would not be appropriate to give here the actual results of 
calculations made to suit British ordnance; but it is 
practically certain that by adopting the above ‘“compo- 
site’ principle, the maximum temperatures in heavy 
guns may be decreased 500 deg. Cent. to 800 deg. Cent., 
with a very large increase in the effective life of an inner 
tube. 

It is interesting to note that the above furnishes an 
explanation of the “‘ mystery ” of the first round. It has 
long been known that the first round from a cold gun 
shoots considerably over the mean point of impact of 
subsequent rounds fired at the same elevation. This is 
often explained by saying that a cold gun is usually well 
lubricated with preservative materials, mineral jelly, «c., 
so that a smaller proportion of energy is lost in friction. 
But is not the real explanation, that the first round is 
fired with the chamber dry, whilst subsequent rounds are 
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fired with the chamber wet, after sponging out; and that 
the loss of ranging power is due to the heat energy 
absorbed in converting the chamber water into steam ? 
A good example of the effect of adding water to the 
eharge is given by Yarnell, in his account of erosion 
experiments on plugs made of gas-check pad metal. By 
adding 6 oz. of water to the charge, the weight of metal 
eroded from a plug Sin. in length, and with a vent 
0.152in. diameter, was reduced from 19.1 grammes per 
pound of powder to 5.5 grammes; and the maximum 
pressure only increased from 14.3 tons to 15.2 tons. 
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THE PROGRESS OF ENGINEERING IN SOUTH 
AND CENTRAL AMERICA. 
(By our Special Commissioner in South America.) 
No, XXXL* 
THE TRADE OF BRAZIL.—Parrt II. 
Rio DE JANEIRO, February 16th, 1911. 

Of the two questions citedin my last article, the prime 
cost of production and that of shipment, we will take the 
first. As we know, pig iron is the foundation of the steel 
trade ; thus the cost of the raw material forms the cardinal 
point in the issues involved, and upon this point I quote 
the figures given by Mr. T. Good, a writer who has 
evidently made a close study of the prevailing conditions. 
According to him, in the five years between 1890 1894, 
a average cost of producing pig iron in America was as 
follows :— 


8s. 
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These are the figures afforded also by the United 
States Industrial Commission, while the two well- 
known authorities, Messrs. Jeremiah and A. P. Head, 
gave, as the result of their long and exhaustive inquiries 
into the existing conditions, the prime cost of a ton of 
steel-making pig iron—Bessemer or hematite—at Pitts- 
burg and Middlesbrough, as follows :— 


Cost of Pig Iron per Toa at Pittsburg. 








£s. a. 
1.66 tons of ore at 12s. 8d. per ton Loe 
16 ewt. of coke at7s. perton... 05 7 
12 ewt. of limestone at 3s. per to 01 9 
eS Sea ey eas 020 
Repairs ... ... 010 
Sundry items oe an 

112 55 

Cost of Pig Iron at Middlesbrough. 

£ a. ad. 
1.95 tons of ore at. 15s. 2d. per ton 1 9 7 
20.5 ewt. of coke at 15s. 6d. per ton ... 0 15 104 
9 ewt. of limestone at 3s 9d. per ton 01 8} 
Labour ORES at SP ee 030 
Repairs .. ... 01.6 
Sundry items ... 010 
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With these comparative and most encouraging figures 
before them, United States manufacturers ventured to 
declare that it would be quite easy to produce manufac- 
tured iron at 30s. per ton, and all higher products at corre- 
spondingly low figures. It was in the year 1899 that the 
statement was freely issued that steel rails could and 
would be turned out in United States mills at 29s. per ton 
cheaper than any similar product from British mills. 
The fact remains that the offer has never been redeemed, 
and in all probability it never can be. The reason is that 
all the estimates indulged in by the enthusiasts as to prime 
cost of material, wages, and other matters of equal 
importance have been falsified by actual experience, as 
we shall see. The charges for transportation, in spite of 
all the efforts made by combination and improved organisa- 
tion, remain exceedingly high, much higher than ever 
expected or bargained for. The long hauls over the face 
of the country, and the immense distances between the 
site of the manufacturing plant, the port of shipment, and 
the ultimate port of destination, have eaten up a great 
amount of the original profit, while, in the meantime, 
the rate of wages has been augmenting, and, above all, 
the cost of mining has increased rapidly. How serious 
is this last item alone is abundantly clear from 
a glance at the subjoined statistics:—In 1889 Lake 
Superior ore was mined for 1s. 8d. per ton, being 734d. 
royalty, or purchase in the ground, and 1s. 03d. for labour ; 
to-day it costs 2s. 1d. for the labour, and the royalty has 
augmented to 3s. 64d., or 4s. 2d. per ton. The cost of 
are. from the mines to the smelters has risen from 
8s. 4d. per ton in 1889 to 10s. 6d. in 1909. 

In addition to these increases must be considered the 
dwindling of the material itself, the iron yield per ton of 
ore having fallen away by about 20 per cent. In other 
words, this means not only more ore, but more fuel and 
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lime per ton of pig. Limestone has also doubled, and 
coke has almost doubled in cost, so that the net result 
to the manufacturer in the United States is that in about 
ten years the cost of producing a ton of steel-making iron 
in Pennsylvania, comparing the best furnaces of a decade 
ago with the best of to-day, has increased from 32s. 54d. 
per ton to 56s. 63d. per ton. These figures are arrived 
at after eliminating all questions of profit of any kind, 
from mining the minerals to stacking the pig. The net 
cost of producing steel rails has proportionately increased 
by from 26s. to 27s. per ton. Nor is this all. To the 
augmented cost of net production must in all fairness be 
added the proportion of the increased capital charges 
borne of the immense amount of new capital “ thrown 
into the crucible.” This, according to the estimate of 
Mr. Good, already mentioned, is, in the case of the Gary 
steel plant, of which so much is heard, equivalent to 
£12 10s. per ton of output deadweight of capital charges. 

We have now to consider the question of transporta- 
tion or freight charges, and these are certainly of con- 
siderable moment to manufacturers in the United States 
of America, not alone of iron and steel, but of all descrip- 
tions of goods intended for foreign consumption. There 
was a time in the history of the United States when they 
were debtors to no country for shipping services ; when, 
on the contrary, their mercantile marine was actually 
earning a substantial surplus every year. To-day the 
condition of American shipping is deplorably inefficient. 
If one excepts the considerable coasting trade of the United 
States, the shipping amounts to practically a negligible 
quantity. What are the reasons of the decay? They 
are many—not the least important of which is the 
jealousy and envy with which one class of citizens looks 
upon another, that is to say, the shortsightedness which 
prevents them from regarding the establishment of a 
national mercantile marine as a necessity, even though a 
certain class—the shipping fraternity—should derive the 
most advantage. Another reason is considered to be the 
substitution of iron for wooden sea-going vessels. In the 
days of “ wooden walls ” her forests gave to America an 
undoubted advantage which raised her for a time to the 
rank of international shipbuilder; additionally, she 
became international carrier, and in this capacity she did 
uncommonly well, since the American nature is by no 
means averse to the sea. The great economy which 
resulted from the durability and carrying capacity of iron 
vessels, combined with the tariff charges upon iron and 
steel, effectually put an end to shipbuilding in the 
United States. The absurd navigation laws greatly 
assisted in killing all that was left of it. As far 
back as 1857 an American—one John Codman, a mercan- 
tile captain and shipowner—suggested “so changing the 
laws as to enable the States to buy English steamers as 
she then bought English sailing vessels, because she found 
it to her interest todoso.” But his compatriots—without 
the “ patriotism ”—objected, and, as a consequence, the 
trans-oceanic trade of the Republic began to rot. 
Incidentally it may be observed that the archaic Navi- 
gation Laws of the United States originated in a tacit 
agreement between the slave States and the New 
Englanders at the framing of the Constitution. Their 
utter folly has been again and again exposed, and by 
none more conclusively than Mr. D. A. Wells in his book 
entitled “ Our Mercantile Marine.” 

The bearing of all this upon the iron and steel export 
trade of the United States is clear. Even within the 
borders of the country itself the great distances dividing 
the manufacturing plants from the mines, and the plants 
from the seaboard, as often as not amounting to 1000 
miles and more, provide a serious handicap in competi- 
tion. Great Britain, as well as Belgium and France, in 
the majority of cases have their coalfields, their manu- 
facturing plants and their shipping wharves all side by side, 
or, at least, within a short distance of one another. 
Moreover, labour in all of these countries is cheaper than 
in the United States, so that from all points of considera- 
tion it seems an impossibility for the iron and steel trade 
of America to fulfil the threat above referred to, namely, 
to “annex the world’s trade.” The dumping of cheap 
steel into Great Britain, while serious enough to British 
manufacturers for the time being, cannot last indefinitely. 
It has also been shown by figures that so far the 
magnificence of the plants and the provision of practically 
unlimited capital provided to kill the iron rail trade of all 
competitors in Latin-America have not succeeded, and 
that there is a considerable headway to make before the 
United States can even approach to within measurable 
distance of such producers as Belgium, France, and 
Great Britain. To those who carefully review these facts 
the fear of the future so far as the iron and steel trade of 
Great Britain is concerned is more apparent than real. 

According to the famous Henry Clay, statesman and 
orator, who flourished in the United States between 1777 
and 1852, “a Government is a trust, and the officers of 
the Government are trustees ; while both the trust and 
the trustees are created for the benefit of the people.” It 
is to be regretted that so few of those who, by reason of 
their own individual merit or through influence alone, 
become officials of a Government, remember this excel- 
lent definition of duty. It is equally regrettable that in 
the great majority of instances where national govern- 
ment of trade and commerce is introduced the efforts of 
the officials should, as is the case in Great Britain par- 
ticularly, be employed in restraint rather than in favour 
of enterprise. Through a long vista of years, and under 
different kinds of governments, I remember scarcely any 
instance in which any contribution from the ample 
resources of the nation, or the active assistance of any 
of its paid officials, have been employed in support of a 
private enterprise having personal profit in view. The 
official element is mainly of opinion that “ personal gain 
or advantage” upon the part of anyone desiring Govern- 
ment assistance is not to be tolerated; even purely 
philanthropic undertakings are sometimes looked upon 
with suspicion and doubt, because mistrust is in the 
official mind practically all the time, with the belief that 
no one has any right to expect to dip into the national 
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purse but the officials themselves. In a word, as soo 

a man becomes an official he ceases to be human. Fe 
indeed, are like Abraham Lincoln, who declared : « I take 
the oath official with no mental reservations, and with . 
purpose to construe the Constitution by any hypercriti a 
rules.” The incubus of officialism in England has hea 
and is, the cause of numerous excellent opportunitie 
being missed, of many most promising undertakines bein, 4 
crowned with failure, and of others being carried onan 
to our commercial rivals abroad. It will be difficult ¢, 
convince the official mind that it can ever make mig 
takes, but if I had the opportunity I would undertake ra 
prove it. 








THE PORT OF MONTREAL. 


No. IL. 
“THE fact that during the last 20 years the great 
world ports have been concentrating their attention on 
terminal development; that during the same period 


main lines of railway have been multiplied; tentacle 
feeders thereto have been pushed into every trade 
centre giving promise of increased traffic; waterways 


diverted; new canal systems constructed, all leadino 
from innumerable trade centres to some inland pod 
ocean terminal; makes the problem of increased ter- 
minal facilities, perhaps, the most complex as well as 


the most vital of transportation questions.” With these 
words the President of the Board of Harbour Com- 
missioners of Montreal, on his return from a study 
of European ports and harbours, prefaced the report 


of his investigations to the Minister of Marine and 
Fisheries of Canada. Situated as Montreal is at the 
head of ocean navigation, 1,000 miles from the sea, 
and the gateway to two transcontinental railways as 
well as to one of the finest systems of inland navi- 
gation in the world, the demands for adequat port 
accommodation are very great. Immense improve- 
ments have been carried on during recent years, and 
studies are now being made to formulate a definite 


plan for future extensions to the Port of Montreal. 

The Port of Montreal lies all along the bank of the 
St. Lawrence River immediately in front of the city. 
To the west are the Lachine Rapids, forming the 
natural barrier to ocean vessels. Up to this point of 
the river there are no currents of any consequence. 
The tide variations reach only a short distance above 
Quebec, 160 miles from Montreal. Between these two 
cities lies Lake St. Peter, an extensive expansion of 
the river, through which there was in 1850 a depth of 
only 10ft. On page410are given three views of the 
port as it is at present. In 1830 the first attempt 
was made to construct a harbour for ocean vessels. 
Twenty years later dredging was actively undertaken 
in the St. Lawrence, and by 1888 a depth of 27}ft. at 
ordinary low water had been made for 50 miles 
throughout the shallowest part of the river. Having 
been carried on by the Harbour Board, the Canadian 
Government took over the work, assumed the debt 
that had been incurred in deepening the channel, and 
opened the waterway free to the shipping of the world. 
In 1899 the Government decided on making a navi- 
gation depth of 30ft. at lowest water known, and to 
widen and straighten the channel. Eight years later 
this new work was advanced sufficiently to give 30ft. 
draught by taking advantage of the tide, and the chan- 
nel is now equipped with a complete system of buoys, 
lights and signal service. The lowest recorded depth 
of water in the channel last year was 31ft. 10in. The 
accompanying plan—Fig. 1—shows the width of the 
new channel through Lake St. Peter, which is now 
complete, and for general comparison a section of the 
Suez Canal, the Kiel Canal, and the River Thames. 
The curves are easy, and at the present time the vessels 
of the Allan, Dominion, White Star and other lines 
sail regularly day and night throughout the season. 

In the harbour, where the river is over half a mile 
wide, a channel 1,000ft. wide along the piers furnish- 
ing 30-ft. navigation. The water is free from sedi- 
ment, and an artificial channel once formed, does not 
require further attention from the dredgers. The 
weather conditions during navigation season are most 
favourable. Fogs are very rare throughout the con- 
tracted part of the river. Owing to the winter season, 
the port is open to navigation only from April 20th to 
December Ist, in each year. The closing, however, 
applies only to the traffic by water, for the railways 
gladly avail themselves of the opportunity to use the 
harbour sheds for terminal work during the winter 
months. From the port westward the inland navi- 
gation extends over 1,400 miles up the river and 
through the Great Lakes. The Canadian canal system, 
built to overcome the rapids and falls in the water- 
way from Lake Superior to Montreal, furnishes a mini- 
mum draught of 14ft. Situated on this route are 
many large and important centres, both in Canada and 
in the United States. The canals are equipped for 
night operation. : 

wo transcontinental railways enter Montreal, and 
have their headquarters in the city. These facts are 
mentioned to enable the reader to appreciate the 
favourable situation of the port as a terminus, and to 
show how it came about that, in ten years, the value 
of merchandise handled doubled itself; and that three 
years ago the monthly handling capacity of the port, 
for its seven months of navigation, as shown by the 
official returns, was third in rate to that of all British 
ports, being excelled only by London and Liverpool. 
During the season of 1907 the value of merchandise 
handled per month averaged $27,500,000—say roughly 
£5,500,000—for the seven months. 

The western portion of the port is given over 
almost exclusively to grain, and coal handling and the 
cattle trade. The central portion is devoted to pas- 
senger traffic, both ocean and river, as well as to the 
handling of grain and general merchandise carried by 
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Fig. 1—-COMPARISON OF WATERWAYS 


new piers, permanent sheds, a grain elevator and { don. The Harbour Master controls all vessels using 
eqaipment. These are now practically completed, and | the port. The Traffic Department cares for all trans- 
up to the present over $10,000,000 has been expended | portation in the port, and is provided with three 
on the port. The map of the harbour—Fig. 2—shows | specially-built locomotives for the railway work with 
the general arrangement of the piers. In the central | which they take charge of all cars within its limits. 


The eastern district is used by the | and maintenance. Mr. F. W. Cowie, M. Can. Soc. | 


Access to the port by water has already been de- 
scribed. The facilities for access by land seem to be all 
that can be desired. For vehicular traffic the main up 
and down streets of the city all enter the waterfront. 
Street-car lines traverse the whole length of the west- 
ern part of the harbour. The railway connection con- 
sists of double tracks leading to the main lines at 
either end, widening to four tracks opposite the main 
piers. From these spurs run down the wharves, ar- 
ranged so that each shed has two tracks on the inner 
side, and, where practicable, one track between the 
shed and the ship. This latter arrangement enables 
freight to be handled in many instances directly from 
the car to the ship, obviating the double handling re- 
quired in shed storage. Fig. 3 illustrates the siding 
arrangement in the central district. The railways 
owning the various sidings pay rental for the space 
occupied, and also for their upkeep. The track spaces 
are paved with granite setts on concrete to conform 
with the whole of the harbour area. The transfer of 
cars costs $2.50 per car. Two sidings run through the 
Harbour Commissioner’s elevator. The sidings in the 
central district are laid with 80lb. rails, and with 72Ib. 
rails in the eastern district. 

Fourteen permanent steel sheds were contracted for, 
the total space under cover being over 30 acres. The 
new sheds are all of two storeys, and are described and 
illustrated later in this article. Each of the permanent” 
sheds is capable of handling an inward and outward 
cargo of 10,000 tons each way per week with facility. 
In addition to these, many of the old wooden sheds are 
still in use below the central district. These are one- 
storey structures with wooden frames and corrugated 
iron sheeting, generally arranged when erected on the 
lower levels so as to be removable in high water period. 
This means their being taken down in the fall and re- 
erected before the opening of navigation, a tedious 
and expensive operation. The raising of the new piers 
to the higher elevation gets away from all this diffi- 
culty. is 
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nerally spaced far enough apart to | The revenues are derived chiefly from wharfage rates | 
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The permanent sheds situated on the Alexandra, 


district these are 
enable vessels to lie on the three sides of the dock. | on the goods, and the rental of space. Although ves- | King Edward and Jacques Cartier piers and the adja- 


The Alexander Pier, the King Edward Pier, and the | sels do not use the sheds in winter, the rents derived 
Jacques Cartier Pier, are those most used by the ocean | from the railways for the use of them are very con- 
passenger steamships, the piers lower down being | siderable. 
utilised by river steamers and ocean freighters. This | 
district, known as the central part of the harbour, is | 


There are no tonnage dues on vessels. The 


| cent bulkhead piers, serve also for the installation of 
| the grain conveyor system of galleries working in con- 
nection with the Commissioner’s elevator, which is de- 





protected from the current of the river by the Mackay | 
guard pier. Between the guard pier and the entrance | 
to the Lachine Canal lie the Bickerdike and Windmill | 
Point Piers. The Laurier, Tarte and Sutherland Piers, | 
in the eastern district, are over two miles below this. | 






Between the central and eastern part of the harbour zZ ~ 
the shore line is being formed into wharves. At pre- “ton, iS, 
sent the cribs for these extend long distances at a “ 1 SRS 
lower level than the works under construction. It will / RN 

be observed that the Alexandra, King Edward and < 3 
Jacques Cartier Piers are immediately in front of the sf 3 
centre of the wholesale and retail districts of the city, | y) - 


and, incidentally, as near as it is possible to get them | 
to the three main passenger stations, the Grand Trunk | 
“ Bonaventure,” the Canadian Pacific “ Windsor,” and 
the Canadian Pacific “Place Viger,” none of these | 
distances exceeding a mile. The new million-bushel | 
elevator included in the improvements, is situated at | 
the end of the basin between the Alexandra and King | 
Edward Piers. 

In addition to the Harbour elevator the Grand | 
Trunk Railway owns its million-bushel elevator at the | 
west end of the harbour on Windmill Point Pier, built | 
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a year later than that belonging to the Commission. | 

The port authority is a Commission of three, | 
appointed by the Government of Canada, and subject | 
to approval, in matters of expenditure, to the Minister | 
ot Marine and Fisheries. The Commission has divided | 


“Tue Excivren” 


the port operation between several departments—the | port revenue for 1907 was about $500,000. The whole 


Secretary’s, Engineering, Harbour Master’s, Purchas- of the waterfront and river bed is owned and con- 


ing, and Traffic. The Secretary’s department cares for | 


the executive and financial matters. The Engineering | compulsory and controlled by the Canadian Govern- 


department has charge of all matters of improvement | ment. 





trolled by the port authority. Pilotage to the port is 


Swan Sc 


Fig. 3—-RAILWAY CONNECTION WITH PIERS 


scribed in some detail in connection with the elevator. 
By means of conveyors working in the galleries built 
on the sheds, any four of ten regular ocean liners, 
without moving, can be loaded with wheat from the 
‘elevator at whatever berth they may be lying. All 
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Fig. 4—HARBOUR COMMISSIONERS DREDGER 


parts of the interior of the shed are accessible to wag- 
gons at the wharf level. 

For carrying on the improvements in navigation and 
operating and maintaining the harbour, the Commis- 
sioners own a very extensive plant. The plant con- 
sists of two dipper dredgers, five floating steam der- 
ricks, a ‘drill boat, a floating concrete plant, a floating 
pile driver, five. tugs, and a large number of scows, 
floats and accessories. 
dredgers—Fig. 4—and of the drill boat—Fig. 5—will 














Fig. 6—DIPPER EXCAVATING ROCK 


serve to illustrate these machines, there being nothing | 


of special interest in regard to the remainder of the 
plant. Fig. 6 shows the dipper of the dredge at work 
on rock excavation. The shops for repairs to the 
dredging fleet and for new construction are situated on 
the Mackay Pier. A saw mill, owned and operated 
by the Commissioners, is situated on the Bickerdike 
Pier. One of the three special locomotives used by 
the traffic department is illustrated in Fig. 7. Each 


An illustration of one of the | 





THE BOMBAY HYDRO-ELECTRIC SCHEME. 


A noTaBLE scheme for the supply of electrical power to 
the City of Bombay was commenced on the 8th ultimo, 
when his Excellency Sir George Sydenham Clark, 


Fig. 5-HARBOUR 





%¢ Logger 
COMMISSIONERS’ DRILL BOAT 


Joyner, C.1.E., M. Inst. C.E., formerly a distinguished 
member of the Irrigation Branch of the Public Works 


Department of Bombay. It consists of the damming of 
three large lakes, capable of storing nearly ten thousand 
million of cubic feet of water, to be used in tur 
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BOMBAY HYDRO ELECTRIC SUPPLY—ROUTE OF TRANSMISSION LINE 


G.C.M.G., the Governor of the Presidency, laid the 
foundation stone of the first of a series of storage reser- 
voirs among the Western Ghauts, near Lanovla, a few 


miles on the Poona side of Khandala, the one time 

















Fig.77—LOCOMOTIVE USED BY 


is capable of handling about 30 loaded cars, or about | 
800 tons, in any part of the harbour. A floating | 
crane of 75-tons capacity has also been provided. 











THE TRAFFIC DEPARTMENT 


summit station of the Bhore Ghaut incline of the Great 
Indian Peninsula Railway. The accompanying map 


roughly illustrates the reservoirs on the Ghauts in the 
Deccan, and the route taken by the electrical transmission 
line across the Konkun to Bombay. ~ 


The whole scheme has been designed by Mr. R. B. 





bines to produce electrical power to be transmitted to 





Bombay. The extent of the three reservoirs may be 
gathered from the following table :— 
Maximum 
Height heightof Length Acreage Quantity 
above sea dams above of of of 
level. lowest point Dams, Reservoirs. Water. 
in valleys. 
ft. ft. ft. Cubic feet. 
Shirawta 2158 93 8000 2847... 6,064,000,000 
Walwhan 2084 68 4500 1697... 2,506,000,000 
Lanovla... 2050 26 2700 720 378,000,000 
Total 9,902,000, 000 


Of the above the Lanovla reservoir is the subject of the 
ceremony mentioned. It will hold a depth of water of 
21ft., sufficient to give a first instalment of electric power 
in Bombay. It appears that the Lanovla reservoir is 
to be formed by a species of glorified weir, serving to 
“turn the rain direct from the clouds to the turbines,” 
with just enough storage behind it to tide over the breaks 
in the monsoon rains. The dam will be of stone masonry, 
with a road on arches over it, and a scouring sluice in the 
river bed. The road will lead to a long ago proposed 
sanatorium on the hills at Sukhar Pathar. The work on 
the other reservoirs will follow in rotation ; in fact, the ex- 
cavation of the foundations of Walwhan dam and of the 
tunnel from the Shirawta Lake have been begun already. 

Mr. Joyner writes :—“ The effect of the sun on the vast 
plains of India and Central Asia, causing an upward 
current of air, and its effect also in evaporation over the 
enormous area of the Indian Ocean, results in the south- 
western monsoon, the saturated winds of which impinging 
on the mighty scarp of the Western Ghauts are forced to 
deposit their superfluity of moisture in floods of rain, 
varying in amount, but never failing—the heaviest rain- 
fall in the world. This natural and regular phenomena. 
with the 2000ft. height of the Ghaut Valleys above, and 
not far off Bombay, is the origin of this large and 
important project.” It has hitherto been thought that 
Cherrapungi, in the Kasia Hills, had the greatest rainfall 
in the world—472in. in the year—but in the catchment 
area of the lakes for this scheme over 546 in. have been 
measured in one monsoon, of which 440in., nearly 37ft. 
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depth, fell in the short space of thirty-one consecutive 


“. first real storage work will be that near Walwhan, 
a village on the Poona road about 14 miles from Lanovla, 
where a handsome solid stone dam 4600ft. long will 
stretch across the narrow neck of a large, flat valley hold- 
ack 66ft. depth of water, thus forming a lake of 


ing b 
owls 21 square miles surrounded by lofty hills. The 
total height of the dam itself from the bottom of the 


foundations will be 76ft. The available capacity of this 
lake will be 2600 million cubic feet. The details of the 
Shirawta reservoir are not available, but the schemes 
present no very great engineering difficulties, and though 
most interesting involve no uncertainty. 

The water from the Walwhan Lake will pass threugh 
five sluices into a masonry aqueduct provided with silt 
traps and scouring sluices. The aqueduct follows the 
contours of the rugged country at a high level for four 
miles, crossing the gorges and watercourses from the 
hills by stone structures and passing through the ridges 
by tunnels. It crosses under the Bombay and Poona 
road, and over the G.I.P. Railway, terminating in a fore- 
bay at the edge of the Ghauts, close to the celebrated 
peak, the Duke’s Nose, so called because the outline of 
the scarps seen from below resembles the well-known 
Wellington profile. A series of large steel pipes of 6ft. 
diameter carries the water from the forebay sluices 
straight down the scarp till it reaches the forested slope 
at a lower level, whence the pipes pass by a tunnel 
through the ridge under the reversing station of the rail- 
way, and then down the precipices and wooded slopes to the 
Konkun plains at _Kampooli, 1740ft. below the forebay. 
Here the pipes will deliver the huge volume of water into 
large turbines at the power station, each developing 
10,000 horse-power under a pressure of 760 lb. per 
square inch. 

The turbines will work dynamos, while transformers 
will produce the high tension necessary to enable the 
current to pass by light copper wires on lofty steel towers 
the forty odd miles to Bombay, to supply power to the 
mills and other industries of that city. The water, 
having done its work, may be used for drinking purposes, 
and for the irrigation of as many as 30,000 acres in the 
low-lying Konkun, while above the hauts the Glakes will 
benefit the country by limiting the malarious rice culti- 
vation, and forming attractive resorts for the well-to-do 
population. 

The power station has been designed with a view to 
future extensions, and a few details of the arrangement 
are as follows:—It is to be built for an initial plant of 
40,000 horse-power, made up of four units of 10,000 horse- 
power each. There are to be six overhead transmission 
lines arranged in two circuits of three wires each sup- 
ported by steel towers. Several tidal creeks are to be 
crossed, of which the Thana Creek is 10,000ft. wide. The 
Island of Bombay is to be entered north of Sewri, and 
the receiving station is about 1} miles north of the 
P. and O. dockyard. The insulation is in the first 
instance to be for a working pressure of 80,000 volts. 
The steel towers are approximately 450ft. apart. On the 
transmission line two change-over houses will be con- 
structed, cutting the line into three sections. The 
pressure in the Island of Bombay will be reduced to 
20,000 and 2500 volts, as may be necessary; the energy 
conveyed by underground cables to two sub- and ten 
distributing stations respectively. 

The works and installation will form three main 
divisions. The first comprises the whole of the engineer- 
ing and hydraulic work up to the forebay, the pipe line way, 
and works dealing with the disposal of the tail water—all 
the buildings, offices, workshops, residential quarters, and 
a lake telephone service. The second embraces the 
whole of the hydraulic and electric plant for generation 
and transmission, together with the mains for distribution 
and telephone service along the transmission route. The 
third division covers the supply of complete electric 
equipments from the terminals of the transmission line up 
to gear requisite for the electric operation of the mills. 

The execution of the contract will be in two stages; in 
the first, the whole of the works, plant, and accessories 
for the public supply of not less than 20,000 horse-power 
is to be available for the monsoon of 1913, a sufficient 
supply from lakes Walwhan and Lanovla, one trans- 
mission line, and the distribution mains for and with mill 
equipments up to 15,000 horse-power to be available and 
complete within that period. The scheme is being 
carried out under the direction of Mr. Alfred Dickinson, 
the head of the engineering firm of that name. Mr. 
Joyner is himself now in Bombay supervising the im- 
portant operations of founding the reservoir dams. 








INSTITUTION OF NAVAL ARCHITECTS. 
No, III.* 

At the afternoon meeting on Friday, April 7th, Dr. 
Hele-Shaw’s paper was discussed. This paper will be 
found on page 417. : 

_In the discussion, Mr. Sydney Barnaby said thatthe small 
distributing pump was the most important and valuable 
part of the invention. The Albion results showed great ad- 
vantages in every respect. There had been a great deal less 
movement of the rudder, and to this was to be attributed a 
considerable saving on the coal bill compared with steam 
steering. Another important advantage of this gear 
would be found in the case of ships propelled by internal 
combustion engines. 

Mr. W. H. Whiting thought one of the great advan- 
tages of the gearing was the high mechanical efliciency, 
whilst another was the exactness with which it followed 
the movement of the steering wheel. He imagined that 
the Admiralty had communicated to Dr. Hele-Shaw 
the special arrangement of the cylinders in connection 
with the designs for naval purposes, as he himself had 
Proposed it, and it seemed the only way in which the 





gear could be used in small cruisers such as those in | 
which the Admiralty thought it possible to try it. There | 
was a difficulty in making experiments with this steerin 
gear on merchant vessels, as most such ships worke 
with a screw steering gear which was not reversible. 
For small cruisers the most obvious way of working was 
to use a Rapson slide. In the Orient liners and the 
Austrian-Lloyd vessels the Rapson slide would have to 
be employed, and he looked forward to the time when 
the results of the trial of the gear on these vessels would 
be available. 
Captain Acland gave a comparative estimate of the 
cost of running and upkeep of the new gear compared | 
with the steam plant which had recently been taken out 
of the Albion, and how long the new gear had been 
running on that boat. 
Mr. Basil Joy hoped that further experiments would 
be made on a boat with a higher astern speed than the 
Albion, which was only four or five knots. He was of 
the opinion that there was less liability to breakdown in 
a gear of this nature than in a steam gear. Insufficient 
importance had been attached to the possibilities of the 
gear on boats fitted with internal combustion engines ; 
indeed, he regarded it as the solution of the present 
difficulties in connection with such boats. 
Mr. I’. Leigh Martineau, replying to some of the points 
raised in the discussion, said that the gear was being 
titted on three Diesel engine boats at the present 
time. The original gear on the Albion was of the 
direct-acting type. The new electrical gear only took a 
maximum of 30 ampéres, whilst a test over six days— 
three with the Hele-Shaw- Martineau gear and three with | 
the steam gear—-showed a saving of 8 per cent. in the | 
coal consumption in favour of the former, due to the , 
smaller movement of the rudder. The effect of this on | 
the course of the boat was that it was very nearly a 
straight line. 

The “ Description of a Stability and Trim Indicator,” 
which follows, was next given by Mr. S. B. Ralston. 

At some time or another most shipbuilders have experienced a 
difficulty in imparting to those in charge of a ship information 


J PLACE IN POSITION, WEIGHTS FOR PASSENGERS, CREW AND STORES. ——— 
PLACE WEIGHTS ON CENTRES O OF SPACES fF FULL TOUS 


the draught obtained from the D.W. scale, gives the draughts 
forward and aft. 

The table, or capacity plan, is made to scale, and contains the 
usual data of hold — &c., as ona — ordinary ow A 
plan—Fig. 1. The slide is made of suitable known weight, and 
engraved with draught and deadweight scales similar to those ona 
ship’s deadweight plan, with, in addition, the G.M. and trim lines 
to be described—Fig. 2. The weighted scale is also of a suitable 
known weight, and is engraved with feet and inches for measuring 


| the G.M. from the lines of the slide. The weight of the table with 


all its fittings, slide, scale, &c., represents the weight of the ship 
in light condition, and it is supported and balanced on two sets of 

ivots ; one set—which may be called the stability pivots—coming 
into use when the G.M. is ascertained, the other set—or trim 
pivots—when the trim is found. The machine is based on the 
principle, for ascertaining both G.M. and trim, that, if any par- 
ticular deadweight is placed anywhere on board ship, and a known 
weight already on board is moved to bring the new centre of 
gravity back to its original position, the distance this weight is 
moved is a measure of the distance between the original C.G. of 
the ship and the new C.G. of the combined ship and deadweight. 

The stability pivots are fitted to the table at a position corre- 
sponding to the vertical —_ of the centre of gravity of the ship 
when light, and for the light condition the weighted scale is so 
placed that the table balances on these pivots, or, in other words, 
the centre of gravity, as well as the weight of the table, corresponds 
to that of the ship. It will be observed thatthe ship must have 


| been inclined to ascertain this C.G. ‘When weights representing 


cargo, coal, or other deadweight are placed in their proposed posi- 
tions on the plan the table overbalances, and is rebalanced by 
moving the weighted ‘scale. This scale being a known constant 
weight, the distance moved is a measure of the distance between 
the new C.G. and the original or lightC.G. When the deadweight 
is a constant quantity, the displacement, draught, and height of 
transverse metacentre (M.) are aiso constant, the only variable 
being the position of the deadweight, with corresponding variation 
in the position of the total centre of gravity (G.). Each position 
of this centre of gravity has a corresponding G. M , and one position 
of the weighted scale, and it is therefore a simple matter to plot a 
curve giving the G.M. for each position of C.G. with a constant 
deadweight. Similar curves are plotted for suitable proportions 
of D.W. to obtain the G.M. lines on the engraved scale. 

The diagrams illustrate an indicator for a vessel of :— 


395ft. by 52ft. by 35ft. 6in. 
4300 tons. 


Dimensions Pais Gh rac 
Light weight (steam up) 
Light V.C.G. above base .. .. 22.1ft. 

Weight of weighted G.M. scale (W.), equivalent to 1000 tons. 


The following table is used to calculate the positions of weighted 
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sometimes necessary as to a vessel’s stability and trim in a form 
sufficiently non-technical and intelligible. The information 
supplied usually takes the form of curves of righting arms and 
moments, or the metacentric height, or G.M., for isolated condi- 
tions which may be expected to occur during a ship’s career, such 
as:—(a) Light condition steam up; (4) loaded or departure con- 
dition ; (c) arrival condition with coals, stores, water, &Xc., 
consumed, It is doubtful, however, if in the majority of cases 
this information is of much practical value beyond giving a general 
impression—sometimes erroneous—that the vessel has a sufficient 
margin of stability or the reverse. Probably owing to this limited 
value even the above information is not always supplied or asked 


for, and consequently the loading of ships is conducted in a more | 


or less haphazard way, in the absence—up to very recent times— 
of any simple method of predicting the effect on a ship of every 
possible condition of loading. It is unnecessary to enlarge on the 
dangers of insufficient stability, or on the reduced earning capacity 
of some ships which carry more water ballast than is necessary for 
safety ; and, on the other hand, too much stability or stiffness is 
also undesirable, as it is bs to result in minor damage in a seaway, 
with consequent delay and expense to the owner. 

With regard to trim, it is important to know while loading a 
vessel the exact effect of —— in any hold, so that the final loaded 
trim may be satisfactory, although the vessel may be several feet 
by the head at some stage of the work, and where the draught at 
an arrival port is limited, it is often of value to be able to predict 
a vessel’s trim, and consequently her greatest draught, on arrival, 
after the coal, stores, &c., have been consumed. In any case it is 
highly desirable to have some simple means of ensuring a proper 
stability and trim for each voyage—a record of which may be filed 
if desired—and it is common knowledge that the general public 
ascribes every disaster to a lack of stability, an accusation easily 
made but difficult to disprove, 

With the above requirements in view, the instrument about to 
be described has been designed to make the shipbuilder’s stability 
and trim calculations available for the shipmaster and shipping 
clerk, who, with the instrument and without the calculations, can 
arrange a ship’s cargo either previous to, or during loading, so as 
to ensure the necessary stability and any desired trim. In general 
appearance the instrument consists of a swinging table containing 
an ordinary capacity plan, with above it a movable engraved slide, 
on which is fitted a sliding weighted scale. A series of weights 
are supplied representing to a convenient scale tons of deadweight, 
which are intended to be placed on the capacity plan in positions 
desired by the operator. When the loading, as represented by 
these weights, is completed, the sliding scale is moved to balance 
the table, and indicates the G.M.—a measure of the initial stability 
—corresponding to the weight and position of cargo, &c. The 
engraved slide is also moved to balance the table fore and aft, and 





* No. I. appeared April 14th. 


a pointer indicates the corresponding trim, which, combined with 
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Fig. i—CAPACITY PLAN 


scale corresponding to Oft., 2ft. and 4ft., G.M. when vessel is 
loaded with a deadweight of, say, 1000 tons, and a line A B—Fig. 2 
—of heights of G.M.—to any convenient scale—for every position 
of this 1000 tons is plotted from the last column of the table :— 
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It may be noted that, as A B is astraight line, two positions only 
need be calculated, but three ensureaccuracy. The whole diagram 
is obtained by repeating the calculation for, say, every 500 tons 
deadweight. At the higher values of deadweight it will be found 
that the lines A B tend to cross each other, owing to the recurved 
form of the metacentric curve, ; : 

As already stated, similar principles are employed to find the 
trim, but the known moving weight includes the weight of the 
slide as well as of the weighted scale. The trim pivots are fitted 
to correspond with the longitudinal position of the light centre of 
buoyancy, and in the light condition of the ship the slide is 
first placed so that the C.G. of the whole corresponds‘ with the 
light C.G. of the ship, and the slide is then moved to balance the 
table. The distance moved, multiplied by the weight moved, gives 
the moment tending to alter trim, and this moment can be con- 
verted into inches trim by dividing by the moment to alter trim 
lin. The weight being constant the distance is therefore a 
measure of the trim of the ship, and is divided into a scale of feet 
representing the light trim. As with stability, when deadweight 
is placed on the table, it over-balances, and is rebalanced by moving 
the slide, the distance moved being a measure of the alteration in 
trim. 

For the same vessel :— 





Light weight = 4300 tons. 

Distance of light C.G. from aft perpendicular, 188.8ft. 
» 9 ” Cc. . ” ” ” 200. 58ft. 

} Light trim by stern, 5ft. 9in. 

| Total weight of slide and weighted scale equivalent to 1600 tons. 
The following table is used to find the distance moved by the 











404 


THE ENGINEER 





Aprit 21, 191) 








Weights :— 
Moment to change ea 
Dead- | trim. Foot-tons. sane i| Distance slide moves to balanve 
weight. |__|‘ ae | table per lft. trim. 
lin. 12in. oF 
Tons. 

0 685 Sz20 + 1600 5.138 as on line (d) trim scale 
1000 720 8640 + 1600 5.400 as on line (e) trim scale 
2000 752 9024 + 1600 = 5.640 as on line (/) trim scale 
Xe, Feet to same scale as plan 





The distance moved by the slide per foot trim, as obtained in the 
last column of the table, can be extended to any number of feet 
trim as on trim scale—Fig. 2—but it should be noted that the 
moment to change trim only applies exactly to small variations 
from even keel, and as the moment tending to alter the vessel’s 
trim increases, the actual trim is usually less than found by calcu- 
lation, or, in other words, the distance the slide moves for, say, 
5ft. of trim is usually greater than five times the distance required 
for lft. trim. The exact amount of increase can easily be obtained 
by a few simple calculations from the ship’s lines, The curved form 
of the trim lines is due to the variation in position of the L.C.B. of 
the vessel as the draught increases, and is obtained by a calcula- 
tion similar to the table already given. 


In conclusion, it should be said that no attempt has been mado 


to describe the mechanical details of the indicator, or to give 
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slide equivalent to lft, alteration in trim, with varying dead- 





resultant will tend to lift the frame bodily up and down. 
effect is termed ‘‘ hammering.” 


plane. This effect is termed “ tilting.” 
the engine must be free from both ‘‘ hammering and tilting.” 


| The cranks and lines of stroke are distinguished by the numbers 
| 0,1,2,3. The reciprocating masses are denoted by Mo, Mj, Mo, M;. 
The crank throw and connecting-rod lengths are assumed to be 
The angles of 


+ Gy, 


the same for each of the four sets of moving parts. 
| the cranks in advance of the top dead-centre are 0, @ + a), @ 
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SECONDARY MASS QUADRILATERAL. 
Fig. 1 


and @ + a,. ‘The conditions for no primary or secondary hammer- 
ing for all values of @ are shown in the following four equations : 
My + M, cos a, + My cos a, + M; cos a, = 0 (1) 
M, sin a, + Mg sin a, + M; sina, = 0 (2) 
My + M, cos 2a, + My. cos2a, + M,cos2a,=09 (3) 
M, sin 2a, + Mysin 2a, + M; sin 2a, = 0 1 


Equations 1 and 2 are equivalent to the statement that four lines 
of lengths proportional to My, M,, Ms, Ms, drawn in the direction 
of the cranks 0, 1, 2, 3, form a closed quadrilateral. Such a figure 
will hereafter be termed a ‘‘mass quadrilateral.’ Equations 5 
and 4 state that a corresponding quadrilateral relation exists 


stroke do not form an equilibrium system, their unbalanced 
This 
If the unbalanced vertical 
resultant does not act through the C.G. of the engine frame, the 
engine develops a tendency to rotate in the ‘‘fore-and-aft” vertical 
To be properly balanced 





the diagram, this engine cannot be free from bo 
secondary hammering. 

Between the equations 1, 2, 3, 4, it is possible to 
three angles a), a, a5, — so obtain a relation be 
ciprocating masses. e@ analytical process of elimination ; 
laborious, and yields a most ones + ee | result, which appane dy 
admits of no simphfication. To render the mass relation avail ‘bh 
for numerical calculations, it is necessary to express it graphi ro 
This has been done in Fig. 4. In this construction the | 
reciprocating mass is taken as unity. The greatest mass ic 
by the curve passing through a point on the diagram 
corresponding intermediate masses are given 
and vertical lines passing through this same point. 
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Fig. 4 


range explored is limited to engines in which the greatest revipro 
cati mass is not more than three times the least, and for all 
practical purposes this range is sufficient. If the reciprocating 
masses of a given engine coming within this range cannot he made 
to fit this diagram, the engine cannot be free from both primary 
and secondary hammering. ; 


Consider the mass quadrilateral shown in Fig. 5. By projecting 
the sides on a line at right-angles to the side M,, it is evident that 
My sina = M.sin B + M, sin (B + ¥). 
Similarly M, sin 2a = M,sin2B + M,sin2(B + ¥). 
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Fig. 2—SLIDE FOR TRIM INDICATOR 
various small hints which materially assist its construction, as this 
paper is merely designed to illustrate the principles involved. 

Mr. Archibald Denny referred to his own early work in 
conneciion with M.G. meters, and expressed the opinion 
that it was highly desirable for captains to have some 
means of finding out the stability of their vessels. It 
seemed to be impossible, however, for ship captains to 
arrange to have their ships inclined just before leaving, 
because the cargo was going down until the last moment, 
and shipowners were not sympathetic with these scien- 
tific methods. At the same time, he thought Mr. 
Ralston’s method was a great advance. He himself was 
not prepared to lay down a general rule as to what should 
be the stability of any particular ship. 

Mr. W. Gray said that the cargo of the Waratah was 
9000 tons, made up of many items, and for practical pur- 
poses it was impossible to fix the height and the centre 
of gravity. The information was so meagre and the 
items were so numerous that the evidence was very 
approximate. The amount of ignorance displayed in 
connection with the Waratah inquiry was astonishing. 
Too much could not be done to make this subject popular, 
for it was not a really difficult one. It only required the 
application of a little common sense for the necessary 
information regarding the stability of a ship to be obtained. 

Mr. Ralston said that if the Waratah had had an 
indicator of some sort which gave the weights approxi- 
mately, it would have given an idea of the stability or 
G.M., and if the G.M. had not been considered sufficient, 
some means could have been taken to meet it. But the 
ship went away without any idea of the G.M. or anything 
else. 

The last paper taken during the afternoon session 
was entitled “General Propositions and Diagrams relating 
to the Balancing of the Four-cylinder Marine Engine,” 
and was presented by Mr. Charles E. Inglis, Fellow of 
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NOTATION FOR CRANK ANGLES. 


Fig. 2 


between the four reciprocating masses and the directions 2a,, 
2a, 2a, Fig. 1 shows a possible pair of primary and secondary 
mass quadrilaterals. 

By manipulating equations 1, 2, 3, 4 it is possible to eliminate 
the three ratios My : M, : M.: M;: and obtain a crank-angle 


relation. Let a, B, y, 5 be the angles between the cranks—see 
Fig. 2—then, unless the crank-angle relation 2 cos 2 cos ? 
cos fs is satistied, it is impossible to obtain freedom from 
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King’s College, Cambridge. An abstract follows :— 


PRELIMINARY STATEMENTS. 


Throughout the paper masses are expressed in pounds and dis- 
tances in feet. In a single-cylinder vertical steam engine— 
Let Mp denote the mass of the reciprocating parts. 
Let Me denote the mass of the connecting-rod. 
Let 5 Me denote the moment of the connecting-rod about its 
big end. 
Let / denote the length of the connecting-rod. 
Let + denote the throw of the crank. 


Let R denote the ratio : 


In a four-cylinder marine engine, if the four vertical inertia 
forces acting on the frame of the engine alony the four lines of 








primary and secondary hammering for an engine which has its 
i four lines of stroke separate. 


ticular cases, Fig. 3 
corresponding values of a, y and 8 are given by the horizontal line, 
the vertical line, and the curve 
diagram. 
angles which lead to positive values of the reciprocating masses, 
and if the crank angles of a given engine cannot be made to fit 





Fig. 3 


To facilitate the application of the crank-angle relation to par- 
has been prepared. In this construction 


soap J through any point on the 
es 


This diagram inclu all the combinations of crank 
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sin @ sin : sin (« 5) 
Hence M, My = cc 
sin B sin? sin (8 %) 
. - @ + . @ 8B 
sin asin ain —. 
and M, = My = ¥ 
sin (B } ) sin (8 >) sin te 


Interchanging a with 3 and B with y, 
‘ : i = 6 he 
sin 3 sin sd ; Y sin 


a= M 


Mo 


sin (B + y) sin (7 





By means of these expressions the mass quadrilateral corre 
sponding to any possible set of crank angles can be deduced. A 
graphical method of constructing the series of mass quadrilateria!: 
corresponding to a balance for both primary and secondary ham 
mering is as follows :—For a range of positions B taken along the 
forced direction A B,—see Fig. 6—the locus of C is a definite curve 
OC,. Similarly, for positions of C along the forced direction 
DC, the locus of Bisa curve OB,. The points C and B in Fig. ° 
give a possible mass quadrilateral. In Fig. 7 this method has 





been extended to give a range of mass quadrilaterals sufficiently 
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ive for all practical purposes, — 
T B have been Elected, and the eighteen corresponding curved | 


F ( 

+ loci for Bare also drawn. 

ection { and curve 7 on the left meshwork. If this point is | 
7 (, the corresponding position of B on the right mesh- | 


ined by A : : : 
mins a bs the intersection of curve 4 with the direction of 7. 





m,=3 Mo 








Kighteen radiating directions | data from which a designer has usually to work, the diagram | 
i shown in Fig. 9 has been Th 
‘ deduced. Eleven directions for © with eleven corre- | solution to the following problem - 
Consider the intersection of | for a four-cylinder marine engine, to find the mass ratios and crank | 


repared. This gives an immediate | 
— Given the cylinder spacings | 


angles which give freedom from primary and secondary hammering 


and primary tilting.” 
By | to Fig, 10, In this, if the length F B is fixed, and one of the inside | 


In explanation of Fig. 9 the author referred | 
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Fig. 7 


this process pairs of points C and D can be determined in infinite 
variety, and if the position of three angular points CDA of the 
mass quadrilateral are selected, the remaining point B can at 
once be located. 

To ascertain the cylinder spacings to give freedom from primary 
tilting, let ABCD be a primary mass quadrilateral—see Fig. 8. 
From the point C draw lines CF, (E parallel to the sides B A, 
PD A, and determine thus, a range of points along the diagonal B D. 
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CONSTRUCTION FOR CYLINDER 
SPACINGS, 


ABC Disa Primary Mass Quadrilateral 

© KE is drawn parallel to the side D A. 

CF * * e jn eae 

The points F, E, D, B give the relative distances 
between the lines of stroke 0, 1, 2, 3 


Fig. 8 


This range gives a representation of the cylinder spacings which 
render the engine free from primary tilting. In this range the 
oy! F, E, D, B correspond with the lines of stroke 0, 1, 2, 3. 

he fact that the lines of stroke designated by consecutive num- 
bers are not adjacent should cause no surprise. Throughout the 
foregoing work it is nowhere assumed that the sequence of cylinders 
follows the sequence of their numbers. The author gives a mathe 
matical proof of this which we omit. 
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Fig. 9 


To deduce cylinder spacings from a given mass quadrilateral is 
thus, he continues, a simple operation, The reverse process of 
determining the primary mass quadrilateral corresponding to a 
8iven set of cylinder spacings, secondary hammering also being 
balanced, cannot apparently be achieved by a direct process, 
xcept in certain symmetrical cases, However, as these are the 








lines of stroke is at a definite point D, the locus of C is a 
definite curve. By taking various positions of D along F B a series 
of curves is obtained. In Fig. 9 21 such curves are drawn corre- 
sponding to 21 positions of D, ranging from 0 to 20. If the 
positions of the two inside lines of stroke are given—say, for 
instance, by the points 6, 15—then C is situated at the intersection 
of the curves 6, 15, and the mass quadrilateral corresponding to 
this particular set of cylinder spacings can at once be completed. 
If the two outside cylinder spacings are equal, the primary mass 
quadrilateral takes the kite form shown in Fig. 12. This is the 
arrangement followed in the TVarsow Schick “Tweedy system of 
balancing. For non-symmetrical cylinder spacings a direct 








FD, FE, B give the lines of stroke. 

The Mass Quadrilateral is obtained by drawing 
D A parallel to C F. 
BA » wh. 


Fig. 10 


analytical attack seems to end in failure, and the solution must be 
obtained from Fig. 9, or some other indirect process, Fig. 9 supplies 
an infinite variety of engines balanced for primary and secondary 
hammering and primary tilting. It is natural to inquire whether 
any of these are also balanced for secondary tilting. The author 
then shows that for a four-cylinder engine with separate lines of 
stroke a balance for both primary and secondary tilting is an 
impossibility. The two relations connecting crank angles and 
cylinder spacings are not dependent upon the assumption that the 
four connecting-rods and cranks are identical. Consequently, no 
absolute perfection in tilting balance can be achieved, even if this 
restriction be removed. The limits of balance in tilting having 
been established, the author investigated the limits of balance in 
hammering, and showed that a 
balance in hammering could be 
adjusted to include the fourth 
harmonic component only at the 


in primary tilting. 

A geometrical construction for 
the residuary secondary tilting 
couple was then considered. It 
was shown that engines comprised 


tilting couple of greater or less 
extent, and the author pointed 
out that the full value of the 
secondary tilting coupleamounted 
to 


fa M (R + 7) < Ib. feet, 


see Fig. 12, where M is the mass 


Xe represented by PQ on the same | 


; scale that the sides of the mass 

ve quadrilateral obtained from Fig. 9 

aes “4 represent the reciprocating 

masses ; /); is the distance of the 

line of stroke 0 from the line of 

stroke 3, and @ is the angular 
velocity. 

The results of an extended ap- 
plication of this construction are 
shown in Fig. 11. Vertical ordinates in this diagram give values 
of 2% Thus corresponding to the cylinder positions 0, 8, 15, 20, 


the value of x is obtained by scaling off the height of the curve 





expense of sacrificing the balance | 


in Fig. 9 all possess a secondary | 


+c dof 





8 above the point 15. Many of the arrang d in Fig. 
would be unsuitable in practice owing to the bad setting of the 
crank angles. From the point of view of crank effort the ideal 


arrangement is to have the cranks set at right angles, and if the 
condition is laid down that only a limited departure from thi 
ideal is permissible, the region to be explored in Fig. 9 can be 
definitely marked out. 


Within this region an application of Fig. 11 














Fig. 1 


will enable a designer to estimate readily the magnitude of the 
residuary secondary tilting couple, and so deduce the arrange- 
ment which, other circumstances being equal, gives greatest 
freedom from this unbalanced effect. 

Unless the interchangeability of parts associated with symmetry 
is all important, there seems no reason why the choice should be 
restricted to the Yarrow-Schlick-Tweedy arrangement. If this 
restriction is removed and low-pressure cylinders of unequal 
diameters are permitted, the designer is able to adhere more 
closely to the natural cylinder spacings and natural reciprocating 
masses, and, taking advantage of this fact, he may effect sub- 
stantial economies in the length and weight of the engine, accom- 
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CONSTRUCTION FOR THE RESIDUARY 
SECONDARY TILTING COUPLE— 
GIVEN BY PQ x FB. 
HP=HB and LQ= LB. 


1’ H makes an angle 28 with L. H. 
LQ os ” fa , BE, 


Fig. 12 


| panied by a beneficial reduction in the residuary tilting couple. 
| The author explained that his figures took no account of valve 
| gear. 
- Sir William White presided at the evening meeting on 
Friday, the first paper being by Professor E. G. Coker, 
on “ The Determination, by Photo-elastic Methods, of the 
| Distribution of Stress in Plates of Variable Section, with 
| some Application to Ships’ Plating.” At the conclusion 
| of the paper Professor Coker showed a number of interest- 
ing slides illustrating the actual changes taking place 
| under stress. 
| Dr. H. S. Hele-Shaw asked if Professor Coker’s method 
| gave an experimental form of stress lines, which were of 
| more value than any mathematical argument. Did it, 
in other words, give a correct representation of lines of 
| stress? If so, everyone would admit, without the slightest 
| doubt, that a great deal would be owing to Professor 
Coker, who had worked this method out with the greatest 
care and patience, and he would be deserving of the 
| heartiest congratulation if the accuracy of the lines. of 
stress as determined from the photographs could be 
| relied upon. He personally had a great interest in the 
| matter, because it would enable comparisons to be made 
| with his own stream line method. He thought Professor 
Coker’s arguments as to the principal lines of stress, with 
which they were all familiar, were sound and Incid 
reasoning. : 
Mr. C. E. Strohmeyer said that the illustrations in the 
paper showed stresses, and, as far as he could understand 
the paper, if there was tension stress in one direction and 
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compression stress in the opposite direction, at the part 
where the stresses crossed would be no stress at all, yet 
that point had the most severe stress that the structure 
had to withstand. Perhaps a combination of the black 
and white and coloured illustrations would throw some 
light on the subject. There were indications in some of 
the illustrations as to the direction of the principal 
stresses, and if this could be combined with the coloured 
illustrations for which the intensity of the stresses could 
be obtained, that might help towards a differentiation 
not only between the compression and tension stresses, 
but alsoindicate what were the shearing stresses. He 
regarded the shearing stresses as the important ones, 
because mild steel seemed to give way more readily under 
shear than under tension or compression. According to 
Professor Coker, the colour effect was said to depend on 
the stress per square inch, but if the test piece were thick, 
did not the colour effect increase with the stress per inch 
of width? If the plate were quite thin, a certain stress 
was obtained with a load of 1 lb. per inch length; if the 
plate were thicker, there would be half that stress per 
square inch, but the same stress per inch length, and it 
would seem that if very minute details were to be gone 
into, it would be necessary to have a very thick test-piece. 
The method might throw some light on a number of 
interesting subjects, and perhaps Professor Coker could 
deal with the problem, which had been worked out 
mathematically, as to the relative value of double, treble, 
and multiple riveted seams. His own view was that a 
well-designed double-riveted seam could not be improved 
upon. Whilst regarding a double seam as best, yet he 
saw a difficulty when butt straps and shell plate were 
superimposed. Probably Professor Coker could solve 
this problem. 

Professor C. A. Carus-Wilson asked what ground there 
was for believing that the shear to which a material was 
subjected was the real criterion of the limit of power of 
that material to withstand rupture. He had made ex- 
periments which showed conclusively that the real thing 
that mattered was the limit of resistance to shear, and 
that that was the real criterion of failure in a metal. | 
There was no doubt that Professor Coker’s work was to 
ascertain the shearing effect produced in a bar, and he 
was quite satisfied that he (Professor Coker) was on the 
right track. He would like to ask the question whether 
the lines of principal stress were really flow lines. | 

Mr. J. G. Wilson briefly outlined some experiments | 
which he has carried out, but not optically, using india- 
rubber as the test piece. The method adopted was to | 
rule various lines with black ink and photograph them | 
under strain. The resulting photograph gave white lines | 
on an opaque ground. Then the distortion of the lines was | 
measured, and from this the stresses were determined. | 
He had been most anxious to get figures of cases in | 
which a hole had had the plug replaced, his interest | 
being in connection with the design of tension members | 
in bridgework, the whole position of which at present | 
was very unsatisfactory. 

Mr. Maxwell Ballard briefly introduced his paper—* A 
os Design of Merchant Vessel,” of which an abstract 
‘ollows :— 





The steamsbip Edenor is a new departure in merchant ship con- 
struction. The vessel] has been built on the Ayre-Ballard principle 
for the Edenor Steam Shipping Company, Limited, Newcastle- 
upon-Tyne, by Messrs. Osbourne, Graham and Co., Sunderland, 
and will be employed chiefly in the Baltic trade. 

The following are her dimensions and leading particulars :— 
Length between perpendiculars, 240ft.; length overall, 249ft. 9in.; 
breadth, moulded, 34ft.; breadth, extreme, 34ft. Yin.; depth, 
moulded, 16ft. 5in. + 5ft. Yin. arch erection; poop, 17ft. Yin. by 
/ft.; forecastle, 23ft. by 7ft. She carries 2141 tons deadweight on 
ldft. OZin. draught, with a block coefficient of -785, and has been 
classed at Lloyd’s 100 Al under special survey. The vessel is self- 
trimming, and has four hatchways of the following dimensions :— 
Nos. 1 and 4, 24ft. llin. by 21ft. 6in.; No. 2, 29ft. Yin. by 21 ft. 6in.; 
and No, 3, 28ft. 9in. by 2lft. 6in. A smaller hatch is, in addition, 
fitted on the poop deck. The propelling machinery titted consists 
of triple-expansion engines with cylinders of 18in., 29in and 48in., 
with a stroke of 33in., steam being supplied by two single-ended 
boilers, 1lft. by 10ft., working at a pressure of 180 ib. This 
machinery will give the vessel a speed of 94 knots at sea. 

So far as the longitudinal disposition of cargo holds, hatchways, 
general deck arrangements and engine space are concerned, there 
is no departure from the ordinary design. The crew are berthed 
in a topgallant forecastle of usual form, the poop erection providing 
additional cargo capacity. In the midship house immediately for- 
ward of the boiler casings is the saloon and sundry accommodation, 
while over this house is the captain’s room, charthouse and flying 
bridge. Accommodation for the engineers and officers is provided 
at the casing sides, with galley and steering engine platform at the 
after end. 

A midship scantling section isshown inthe figure. Considered upto | 
the level of the norma! moulded depth the hull isof usualform. From | 
this position, and in lieu of the ordinary upper deck with bridge or | 
continuous erection thereon, the upper structure takes the form of 
a composite transverse arch. The lower ‘‘corners” of this arch 
form the sbutments and the termination of, and support to, the 
vertizal span of the fiat side. The frames are continued up from 
the moulded depth line forming the arch ribs, and are cut at the 
beams, the latter forming elements of the horizontal component 
of the composite arch. ‘he deck has been carried out beyond the 
limits of the upper corner, as shown by the cross section, and the 
opportunity afforded by this projection of fitting an ordinary 
beam knee connection to the arch side member is taken. It will 
be observed that the beams have been extended for this purpose. 
The outside shell plating has been carried round the arch, the top 
strake being flanged back in the manner indicated, and connected 
to the stringer plate by a bar. Thijs method is not essential, and, 
if dispensed with, no detriment to either the structure or the 
principle involved would result. In this bar connection special 
care has been taken. The rivets are spaced 3fin. apart, zigzag, 
and are gin. in diameter fore and aft. ‘The beams and half beams 
have been fitted as usual. 

Many equally efficient modifications of the methods of construct- 
ing the arch present themselves, For example, the frames could 
be cut and scarphed or bracketed at the lower abutment, while 
bracket plates could be substituted for the half beams, The 
course adopted in the Edenor commended itself in that it reduced 
toa minimum the number of structural members. Webs of the 
form shown on the cross section are introduced, Additional stiffen- 
ing of the arch sides and extra support to the deck platform have 
in this way been provided, and the vomposite arch torm has been 
reinforced at regular intervals. The spacing of these webs in the 
Edenor is shown on the profile. At the hatch ends the arched 
webs are combined with the hatch-end coaming plates, the whole 
constituting 4 complete arched web, extending from abutment to 
abutment, A reverse bar, extending from the tank side to the 








two steam railway tracks and a footwalk 7ft. wide. 
tracks are proposed to be placed at 22{t. centres. 
striking feature of the adopted design is the arrangement of 
the diagonal members, whereby the diagonal reaching out- 
ward and downward as a tension member from the top of a 
post intersects the middle point of the post of the adjacent 
panel, and then returns as a compression member to the foot 
of the post from the top of which it started. 
ment gives the main cantilevers the appearance of a series of 
capital K’s adjacent to one another, and has given rise to the 
name ‘‘ the K design.’’ It is also referred to by its originator, 
Mr. Johnson, as ‘‘ the half-shear design.’’ 
the cantilevers is run in one straight line from the top chord 
to the bottom chord. 


included in the four tenders received at Ottawa by the Com- 
mission, the Government decided to refer the matter to other 
bridge experts, with the result that ‘‘the K design’’ was 
approved of, 
ment through the Quebec Bridge Commission was conse- 
quently not adopted. The Commission is at present com- 
posed of Mr. Charles Macdonald, of Brockville, Canada, and 
Mr. Ralph Modjeska, of Chicago. 


the details of the designs, which will be made in Montreal. 
The steel, both carbon and nickel steel, has already been con- 
tracted for with the United States Steel Company. 
posed to erect special shops in Montreal at a cost of upwards 
of £300,000 for the fabrication of the material. 
shops the transportation of the finished members to the 
bridge site will be by special barges down the St. Lawrence 
River. 


deck, is fitted to each of the webbed frames, and, in the case of 
the hatch ends, this reverse bar is carried from the tank side round 
the arch continuously to the opposite tank side. With the addi- 
tion of a stringer fitted at the base of the arch—tying the frames 
and connecting the webs and bulkheads—the construction of the 
composite transverse arch is complete. The structure and form 
described, in conjunction with girders and brackets under the 
beams on the centre line obviate the necessity of pillaring. A very 
clear hold is thus afforded. 

The primary object of the Ayre-Ballard design is economy of 
structure. The obvious necessity of taking advantage to a greater 
extent of the strength due to form, if further economy in struc- 
ture was to be obtained, gave impulse to the development of the 
arch form. Ship design is of necessity a compromise, the conflict- 
ing elements of which render it most difficult to arrive at a satis- 
factory solution of the problem. Broadly speaking, in the success- 
ful cargo carrier this compromise must be represented by a 
combination of minimum initial cost and minimum cost of running 
and maintenance with maximum carrying power and the requisite 
strength and stability. In the Ayre-Ballard design economy is 
obtained by the redistribution of material. With less surface of 
material, on the same dimensions, an increase in reserve buoyancy 
is obtained, and thereby of draught. Maintaining a given draught, 
the depth of vessel may be reduced. On the more correct basis of 
the same deadweight on the same draught and speed, very con- 
siderable saving is obtained. Economy of construction must be 
qualified by a satisfactory compromise with what may be termed 
the commercial elements, these latter being outpelial mainly by 
dimensions. Large capacity and low net tonnage are opposing 
elements, but a good deal may be accomplished in the direction of 
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combining the two. In the arch design the erection, while pro- 
viding increased hold capacity, so increases the volume in the 
propelling space as to enable the 1} allowance to be readily 
obtained for moderate sized steamers. The saving of material and 
an increase in surplus buoyancy are claimed. 

Votes of thanks to the Royal Society of Arts for the 
use of their hall and to Sir William White for presiding 
at the meetings brought the proceedings to a close. 








QUEBEC BRIDGE. 


ON the 4th instant the Canadian Government, represented 





by the Minister of Railways and Canals, signed a contract 
with the 8t, Lawrence Bridge Company for the manufacture 
and erection of the superstructure of the Quebec Bridge. 
The contracting company is an amalgamation of the Dominion 
Bridge Company of Montreal and the Canadian Bridge Com- 
pany of Walkerville, Canada, specially organised for this 
particular work. Mr. 
Dominion Bridge Company, is president of the St. Lawrence 
Bridge Company. 
with provisions for slight modifications. 
to be completed by December 31st, 1915. 


Phelps Johnson, manager of the 


The contract price is nearly £1,750,000, | 
The whole work is | 


The design on which the contract has been awarded is for 


The | 
The most | 


This arrange- 


No diagonal of 


After many months of study and consideration of the bids 


The design prepared and issued by the Govern- 


A large staff of draughtsmen is already engaged on 


It is pro- 
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H.M.8. MONARCH. 


AS we have already announced, complete success 
the launch of His Majesty’s battleship Monarch 
Elswick shipyard of Sir W. G. Armstrong, 
Co., Limited, on the afternoon of Thursday, March 30th 
This vessel is the second of the four ‘‘ contingent ”' ships of 
the 1909-10 programme to take the water, the others bein 
the Thunderer, which was laid down on April 13th, 1910 
and launched on February Ist last ; the Conqueror, laid 
down on April 5th, 1910, and to be launched early next 
month; and the Princess Royal, laid down on May ong 
1910, the launch of which is expected to take place in a very 
few weeks. The keel of the Monarch was laid on April 1st iA 
last year, and good progress was made in her construction 
until the trouble arose with the workmen, resulting in the 
lock-out. This was on the 3rd September, or five months 
after the laying of the keel. At this time the weight on the 
blocks was considerably over 5000 tons, the weight worked in 
during this period averaging over 1000 tons per month. he 
lock-out extended over a period of fifteen weeks, during which 
time the work on the Monarch was entirely at a standstil] - 
but upon the men returning to work on December 15th’ 
rapid progress in her construction was again resumed. : 

The Monarch has been built under the usual veil of secrecy 
and altogether authentic details cannot be published: jit 
may, however, be taken that she has a length overall of 
581ft. and a breadth of 88ft. 6in. The main armament wil] 
consist of ten 13.5in. guns, capable of throwing a projectile 
of about 1250 1b. weight. The secondary armament consists 
of twenty-four 4in. guns, and there are also three 2lJin, 
torpedo tubes. The designed speed of the Monarch is 21 knots, 
with a horse-power of 27,000. The turbines are of the usual 
Parsons’ type, with the cruising system incorporated with the 
high-pressure turbine, as has been adopted in all the later 
battleships of the Dreadnought type. Steam will be supplied 
by Babcock and Wilcox water-tube boilers, which, like the 
turbines, have been manufactured by R. and W. Hawthorn, 
Leslie and Co., Limited, of Newcastle-upon-Tyne. The 
maximum coal-carrying capacity will be 2700 tons, and in 
addition there will be accommodation for 1000 tons of oil 
fuel. A belt of 12in. thickness extends fore and aft about 
400ft., and is continued to the extremities by thinner plating, 
Above this is a belt of 9in., and there are armoured bulkheads 
where the thinner plating ends and a protective deck above the 
belts. It is understood that the Monarch will, like the other 
battleships of her class, have armoured control positions as 
an alternative to the control position on her tripod mast, and 
that the turret armour will be 10in. in thickness. 

The Monarch was built upon a ferro-concrete piled berth, 
the keel being laidat a declivity of 4in. per foot. The launching 
ways, 5ft. 6in. wide, are laid at a declivity of jin. per foot 
with a camber of 12in., the length of the ground ways being 
569ft., and the sliding ways 4494ft., giving a bearing surface of 
4946 square feet, and an average pressure of nearly 24 tons 
per square foot. Special arrangements and strengthening 
were introduced at the fore end in way of the poppets to 
carry the weight of about 2110 tons thrown upon that 
part when the stern first floated. For releasing the vessel 
four hydraulic rams, each actuating a trigger, were titted 
in the standing ways, all being connected to one centre on 
the launching platform, where Mrs. Lewis Harcourt (the wife 
of the Colonial Secretary) pulled a lever which released the 
pressure from the rams and set the vessel free. Owing to 
the narrowness of the river Tyne the Monarch, after clearing 
the ways, had to be quickly brought up, and for this purpose 
about 700 tons of drags were arranged in five groups each 
side, each group coming into play 40ft. after the previous one, 
The launching weight of the vessel was about 11,500 tons, 
this weight including, besides the main structure, all the 
boilers, funnels, funnel uptakes, casings, &c., together with 
a large amount of auxiliary machinery and about 2000 tons 
ofarmour. This last-mentioned weight was made up of the 
armour bulkheads and the barbette armour of the ship. The 
installation of the latter before the launch of the vessel has 
allowed the plating of the various decks in the vicinity of the 
different barbettes to be finally put in place and riveted up, 
and in this way a great advantage has been gained, inasmuch 
as the course usually adopted in vessels of this class, namely, 
temporarily to secure the deck plating and remove it after 
the launch to permit of the armour being got into position, 
has been avoided. The remaining weight of the armour on 
board the Monarch is made up of a large quantity of side 
armour from the Openshaw Works, which has been put in 
place. The quantity of armour already fitted in place will 
greatly facilitate the work on the battleship. 

The fact of a first-class battleship being built on a slip, and 
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having all these weights incorporated before being launched, is 
a performance which has never yet been attempted in this or 
any other country.. To some extent the same course was 
adopted at Elswick in respect of the cruisers Newcastle and 
Weymouth; but the work which was undertaken in the 
Monarch is of much greater importance. Each of the 
eighteen boilers weighs 23 tons; the funnels are 53ft. high 
above the upper deck and weigh 18 tons each. It will be 
apparent that these large boilers could not be got into place 
excepting through large openings in the five decks above the 
boiler-rooms. The usual practice hitherto adopted in such 
battleships has been to put the deck plating in place, and in 
order to give the necessary strength for launching the vessel, 
to rivet or bolt down temporarily a large quantity of plating 
which has to be removed after the launch to permit of the 
boilers being shipped. This plating weighs some hundreds 
of tons, and is secured by many thousands of bolts and rivets. 
Therefore, by installing the boilers, funnel uptakes, &c., In 
the early stages of construction, not only have the decks 
and other structures been finally completed, but the engine 
contractors have been able to proceed with the other work 
in the boiler-rooms, which are consequently now in a very 
advanced state. 

In making a tour of the Monarch just prior to the launch, 
one was impressed with the forward state of a large part of 
the internal work, such as the pumping; drainage, and ven- 
tilation, the fitting up of the magazines, shell-rooms, and 
store-rooms, and the electrical installation, the ring main 1n 
connection with which is already in place. Regarding the 
upper structures, the funnels are erected, the upper deck 
casings, &c., as well as the deck-house and bridges, are all 
completed. A large part of the wood is laid on the upper 
deck, the ‘handrail stanchions, awning stanchions, bollards, 
fairleads, and other deck fittings, are all in place. It is 
quite certain that no first-class battleship has ever been 
launched in such a forward condition, and when it }s 
remembered that the whole of the work has been done in 219 
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working days, it speaks volumes for what can be done in the 
private yards of this country when desired. 

In the dockyards vessels are launched at a much earlier 
date of construction, and it is the custom to place them in 
dry dock after launching, in some cases for several months, 
where such work as water testing can be completed, which 
otherwise would be done on the slip. As private yards have 
not such docks at their disposal, it is necessary for them to 
complete more work before launching, and then in such 
battleships as the Monarch they do not go into dry dock 
until a few days before the official trials and then simply for 
the painting of the bottom, examination of the under-water 
fittings, testing of gun sights, &c. 


mission is not that of full ebullition, but an average between the 
mean rate of heating and the rate of ebullition.” This is only so 
if cold water is allowed to reach the heating surfaces. If the feed 
is heated by live steam the water in the boiler is all at the boiling 
point, and any heat transmitted from the heating surfaces will be 
at the full rate of ebullition. It is important to note that Mr. 


| Hall admits here that rate for heating is lower than the rate for 


ebullition. 
Mr. Hall admits ‘‘the slightly higher transmission” of heat 


| when the water is heated to the point of ebullition, but says: ‘‘ What 


It is interesting to note | 


that the Monarch is the forty-third warship built for the | 


British Government out of a total of 135 warships built by | 


the Armstrong firm, or, in other words, Sir W. G. Armstrong, 
Whitworth and Co., Limited, have built for the British 
Navy nearly 200,000 tons displacement, and for other 
Governments 300,000 tons, making a total of 135 ships, and 
nearly 500,000 tons displacement. It is confidently expected 
that the Monarch will leave Elswick shipyard in October, and 
be ready for official trials in November next, but it will not 
bea matter for much surprise if these dates are anticipated 
by a few weeks. 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 





correspondents. ) 
LIVE STEAM FEED WATER HEATING. 
Sir,—I read Mr. Hall’s letter in your issue of 31st ult. with much 
pleasure. 


He now seems to be ready to enter into the theory of the subject, 
and there seems to be a slight indication that he is not the absolute 
sceptic he hoasts of being, for does he not say—‘‘I am of course 
referring solely to Lancashire and other shell type boilers, and not 
to water-tube boilers, for it has been proved over and over again 


| over it. 


is gained by a slightly higher transmission is lost in maintaining at 
high temperature a large body of useless water lying below the fire 
tubes.” He therefore does admit that there is an inherent gain 
in live steam heating if we can prevent this loss. There can be no 
loss from the maintenance of the high temperature in the bottom 
portion of the boiler, unless the bottom portion of the boiler shell 
1s allowed to cool by radiation, or by currents of cool air passing 
Ina Lancashire boiler there can be no possible loss, as 


| the bottom flues are imparting heat to this portion of the water, 


| reserve, and steadies the steam pressure in a most useful manner, 





that the system has not the slightest effect on this latter class of | 


boiler.” This, I take it, indicates that Mr. Hall is still open to 
conviction about boilers not of the water-tube type, and I am 
eg encouraged to answer his remarks upon my paper on the 
subject, 

As to the experiments made by Anderson and Bramwell, which 


and could not possibly be extracting heat. In a marine boiler a 
small portion of the bottom is sometimes ‘eft bare. but I think 
that the engineer who would advise putting a cold feed into this 
part of the boiler in order to prevent radiation losses would be 
brave indeed. I have always maintained that it is more important 
to cover the bottom, or water part, of the boiler than the top, and 
the best marine practice now is to fit asbestos detachable blankets 
to the boiler bottom. Nor can I agree that this mass of water is 
useless, When heated to the full temperature, it acts asa great 


for, if the pressure in the boiler drops, all this water spontaneously 
generates steam at the lower pressure without receiving any heat 
from without. 

Again, Mr. Hall says: ‘‘ The only apparent effect by live steam 
heating is to heat this bottom water and maintain it at a high 
temperature, an effect which cannot be produced by the gases 
solely of the boiler. The small heating effect of gases at a tem- 
perature between 600 deg., 1000 deg. Fah. &c.” I cannot agree 
with this statement. Gases of 600 to 1000 deg., in contact with 
the shell of a boiler, must transmit some heat to water at 350 deg. 
in contact with the other side of the same plate. There isa differ- 
ence of temperature upon the two sides of the plate, and the heat 
must pass from the higher to the lower just as surely as water 
will flow from a higher to a lower level. ‘‘ Mr. Hamilton wants us 
to believe that the whole heating surface is in active ebullition.” 


| What I want Mr. Hall to believe is that if any heat passes from a 
| heating surface to water which is already at steam temperature, it 


| will cause ebullition, and that no heat can pass to water in this 
| condition without causing ebullition, and that the activity of ebul- 


I quoted, I merely used them to prove that evaporating water takes | 


up heat more quickly than water which is being heated, and their 
experiments have served my purpose if Mr. Hall admits, as I think 
he does, the truth of this statement. 

To me there is a slight confusion as to what Mr. Hall means by 
heating and ebullition taking place simultaneously. They cannot 
take place simultaneously upon the same spot, and if they take 
place on different spots, or at different periods, each will have its 
own rate of heat transmission. Also if the number of thermal 
units required to heat the feed to the evaporating point is com- 
pared to the number of thermal units required to evaporate the 
water then I take it, we have the proportion of the heat trans- 
mitted to water heating and to water evaporating, and I think that 
my estimate of this ratio being 1 to 3 is not inaccurate. 

Mr. Hall misunderstands me when he says that I claim that the 
whole heating surface of a boiler when live steam heating is used 
is in the act of evaporating. What 1 claim is that the whole 
heating surface which is transmitting heat to water is transmitting 
it to water in a state of ebullition. How can it be otherwise? We 
may take it for granted that a perfect live steam heater can, and 
does, heat the feed to the steam temperature, and therefore the 
whole of the water in the boiler must be at the steam temperature. 
There can be no doubt that if heat is added to this water it 
evaporates, and evaporates exactly in proportion to the amount 
of heat added to it. I have not overlooked the fact that the boiler 
has two functions to perform—namely, that of heating and that of 
evaporating. In my paper I said: ‘In the case of a boiler working 
with feed below the temperature of evaporation, the heating sur- 
face has two functions to perform. First, it has to raise the tem- 
perature of the feed to the temperature of evaporation ; then it 
has to add the latent heat necessary for evaporation.” But I do 
not agree with Mr, Hall when he goes on to say ‘‘and it does not 
matter whether the water is heated in the water space of the 

iler, or externally or internally by its own live steam.” 

Once it is admitted that the rate of transmission of heat through 
plates is less when water is being heated than when it is in 
ebullition, and I think Mr. Hall admits this, then the condition in 
= ich the water is presented to the plates in the boiler becomes of 

e greatest importance, for, although a given number of heat units 
will only make a given quantity of steam, still it is possible by 
presenting the water to the heating surfaces ina state of ebullition 
to extract more heat units than would have been extracted if 
colder water had been used. Mr. Hall says: ‘‘The rate of trans- 


| 
} 


lition will depend upon the amount of heat which passes, and this 
amount depends upon the difference of the temperature upon the | 
two sides of the plate. Now, although all the heat which passes | 
from the plate to the water passes to water in a state of ebullition, 
and must cause ebullition in water which is already at the boiling 
point, still, I do not say, and have never intended to convey the 
idea, that the whole of the water covering a plate through which 
only a small portion of heat is passing is in a state of active ebul- 
lition. When the quantity of heat passing into a plate is small, 


| that is, when the difference of the temperatures upon the two 





sides of it is small, then the evaporation of water on a 

very small part of its surface is quite sufficient to carry 

off all the heat transmitted, but I would point out that all the 

heat transmitted is transmitted at these points of ebullition. 

No heat is passing to the other portions of the water where there 

is no ebullition, for any heat passing into water at the boiling point 

must cause ebullition. This forces us to the conclusion that the 

heat which is passing into the plate through the entire surface 

which is exposed to the hot gases does not pass directly through 

the plate into the water, but flows along through the metal to 

those points upon which ebullition is taking place—that is, the plate | 
is heated uniformly upon one side, but, owing to its conduc- 

tivity, it is able to transmit all the heat to the water at one or 

more points upon the other side. If the heat flows in this way 

through the plate to certain points, those points must be at a lower 

temperature than the rest of the plate. This is a further proof of 

my original theory that evaporating water cools the plate below | 
the temperature of the surrounding non-evaporating water. 

Mr. Hall says: ‘‘ Mr. Hamilton is certainly wrong in the state- 
ment he makes regarding the proportion of heating surfaces | 
devoted to active evaporation.” This is not exactly what I said. 
Mr. Hall quotes verbatim what I did say in the next line, which is | 
as follows :——‘‘ Take a boiler with feed at such a temperature that 
a quarter of the heating surface of the boiler is required to raise | 
the temperature of the feed to that of evaporation, the remaining | 
three-quarters being used for evaporation.” ‘‘ Devoted to active 
evaporation ” and “‘ being used for evaporation ” do not quite con- 
vey the same idea. Mr. Hall’s expression ‘‘ devoted to active 
evaporation ” conveys the idea of rapid ebullition over the entire 
surface, but my words, ‘‘being used for evaporation,” only mean 
that any heat passing from that portion of the heating surface 
passed to evaporating water. Snppose a boiler is making steam | 
at 100 lb. working pressure and the feed-water to be put into it at 
42 deg. Fah., the total heat of the steam will be 1184.5 and the 
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| fectly obvious to anyone. 


| upon the conductivity of the metal and its thickness. 
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temperature of the steam will be 338 deg. Fah., and the quantity 
of heat required to raise the temperature of the feed-water from 
42 deg. to 338 deg. will be approximately 296 heat units, which is 
a quarter of the total heat of the steam 1184.5. Therefore, in a 
boiler working at 100 lb. pressure, fed with water at 42 deg. Fah., 
the quantity of heat required to heat the feed to the boiling 
point is a quarter of the total quantity of heat passing into the 
water to convert it into steam. 

I did not assume that the heating surface required to heat the 
feed and the heating surface required to evaporate it were in the 
same ratio as the quantity of heat required to heat the feed and 
the quantity of heat required to evaporate it. My whole paper 
was written to prove that they were not in the same ratio, but 
that the heating surface required to heat the feed would be in 
proportion; to the amount of heat transmitted, relatively larger 
than the heating surface required to evaporate it. But I never 
dared to go so far as Mr. Hall would have me do and assume that 
it would require three-quarters of the heating surface to heat the 
feed, and only one-quarter of the heating surface to evaporate it. 

In the example I have taken with the feed at the very low tem- 
perature of 42 deg., only one-quarter of the total heat required 
to convert the water into steam is used in heating the feed to the 
boiling point, the other three-quarters pass into it as latent heat 
during evaporation. Let us assume that Mr. Hall is right in his 
estimate that three-quarters of the heating surface are used to 
heat the feed, while one-quarter only is devoted to evaporation. 


| Then the efficiency of the heating surface devoted to evaporation 


must be nine times as great as that of the portion devoted to 
heating the water, for, according to Mr. Hall, the one-quarter 


| devoted to evaporation must transmit three times as much heat as 


the three-quarters devoted to heating the incoming feed. I think 
Mr. Hall will withdraw his estimate rather than endorse this con- 
clusion, 

I have great hopes of winning Mr. Hall over to my side yet, 
and I can assure him that there will be more joy over his con- 
version than over the ‘‘ninety and nine” he so generously gives 
me the credit of having led astray in the opening lines of his letter. 

My paper has been before the engineering world now since 1902, 
and Mr. Hall is the first person, after the lapse of nine years, to 
criticise it in detail, and I wish to thank him for the honesty and 
fairness with which he has done it. I do not think the differences 
between us are very great. Mr. Hall admits, I think, that the 
rate of heat transmission is greater on heating surfaces devoted to 
evaporating water than on heating surfaces devoted to heating 
water, and if he admits that, I am satisfied, for that is the one 
thing which I set out to prove in my paper. 

Once this point is admitted, the next argument must be per- 
Why not use all the heating surface at 
the higher efficiency ? Professor Gibson has corroborated my 
theory, that the evaporation cools the plate, by a direct experi- 
ment, and if Iam right in saying that the heat collected over the 
entire surface of the plate exposed to the hot gases passes out of 
the plate at some few points of ebullition upon the side exposed to 
the water, this is a further positive proof that those points at 
which ebullition takes place are the coolest points on the plate. 

As I believe this to be the first time this theory has been 
published, I would like to state again exactly what I mean. 

Suppose a plate covered with water at a boiling temperature on 
one side, and heated evenly all over the other side, then any heat 
passing through the plate will cause ebullition, and where there is 
no ebullition there is no heat passing. 

I think this statement may be taken as true, if we imagine that 
there is no loss of heat from the water by radiation or surface 
evaporation—a state of affairs which practically exists in a boiler. 
Now, if the quantity of heat applied to the plate is not too great, 
ebullition will only take place at some few spots upon the plate, 
and if we still further reduce the heat, it may be confined to one 
spot. For the sake of simplicity, let us suppose that it has been. 
If our statement is true, then all the heat collected on one side of 
the plate is being given off upon one spot on the other side, and 
therefore the heat which bas entered the plate at distant points 
must be flowing through the metal of the plate to the spot where 
ebullition is taking place. As heat will only flow from a hotter 
to a colder place, this is good evidence that the spot upon which 
ebullition is taking place is the coldest spot in the plate. The 
quantity of heat which can be conducted in this way will depend 
upon the conductivity of the plate, which will, of course, depend 
In this way 
the theory can easily be verified, for when passing the same 


| quantity of heat, an exceedingly thin plate should have far more 


spots of ebullition than a thicker one of the same material, and for 


| plates of equal thickness, a bad conductor such as china should 


have far more spots of ebullition than a good conductor such as 
copper. But I would say again, that no matter how many or how 
few spots of ebullition there may be, under the circumstances no 
heat can pass from the plate to the water except at these spots, 
and all the heat passing 1s passing to water in a state of ebullition’ 
although the entire surface may not be in a state of ebullition. 
The first live steam heaters made under Hamilton and 
McMaster’s patents were fitted in three boilers in a chemical works 
where they were so short of steam that their output was seriously 
curtailed, and they were about to install a fourth boiler. After 
fitting the three heaters, the three boilers gave all the steam 
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required for a considerably increased output, and the fourth boiler 
has never been installed. 

It was after long consideration of this fact, and some others of a 
similar nature, that I read my paper in 1902. I was only trying 
to make a theory to suit observed facts, and if Mr. Hall will admit 
that the theory is true, and that there may be an inherent saving 
in live steam heating, I think | can reconcile this with his own 
personal experience where he has made no saving. 

Belfast, April 10th. Aveustus W. HAMILTON, 


Sir,—The question as to whether live steam feed-water heating 
is economical seems to get no nearer to a definite con- 
clusion. If there is a higher efficiency derived by feeding with 
steam temperature water, surely the temperature of the gases 
leaving the boiler must decrease, due to more heat being trans- 
mitted from the gases to the water. I have not yet seen any satis- 
factory explanation to justify our not paying the chief attention 
to this one main point. 

i am glad to see Mr. Field's tigures referring to the temperatures 
of the superheated steam during his tests, but he has not yet 
proved to us why he should say that the waterfall type of heater is 
a splendidly etticient priming device. Mr. Field had better read 
his remarks in the last paragraph of his letter dated March 28th, 
and practise what he preaches. Furthermore, although I do not 
agree with Mr. Wilkinson’s remarks re the slightly hotter plates of 
a boiler causing better combustion, I can say this with certainty, 
that combustion does continue along the bottom and side flues of 
some Lancashire boilers, where a coal having a high percentage of 
volatile matter is being burned. I know of a Lancashire boiler 
24ft. long working at times very heavily where the temperature of 
the gases leaving the boiler is 950 deg. Fah. and flame can be seen 
passing the point where this temperature was registered. Have 
been inside the flues of this boiler and no short circuiting of the 
gases has been taking place. Coming back to the question of the 
humidity of the steam, Professor Gibson proved to Mr. Field that 
the heater on the locomotive type boiler did not materially increase 
the humidity of the steam. Although Mr. Field insinuated the 
boiler had a comparatively microscopic steam space, it also had 
proportionately a smaller heater and a smaller quantity of water 
delivered per-hour, 

With respect to Mr. Field's remarks in his letter of the 7th ult., 
on looking over them again I find the remarks may be taken to 
mean either of two things owing to little detail. One might read 
it as 1 did, namely, lowering the consumption of fuel in a boiler 
increases the furnace efficiency, which i 
boiler was very heavily loaded previously. The remarks in my 
letter of the 15th explain a little better, and I am glad to see Mr. 
Field agrees. 

In Mr. Hall’s letter of the 23rd he quotes from Hutton's 
‘* Practical Engineer’s Handbook” figures relating to temperatures 
at several points in the flues of a Lancashire boiler. [| do not infer 
that these tigures were not actually taken, but they are very mis- 
leading. If the temperatures were doubled in each case they 
would indicate very good furnace results. 

In closing, | must say those who have not found an increase in 
efficiency with heater against without heater are in my opinion 
the persons to whose figures we must look. Had there been any- 
thing like a 10 per cent. increase in efficiency I am certain on my 
eight-hour tests done continuously I should have detected some 
change in the flue temperature due to the heater ; but no change 
due to it was detected. 

I should like a few of the persons who have got a higher efficiency 
to publish all theirdata. I think then we m ght beable to explain 
the reasons for such. 

I should not attempt to compare any trials unless continuous 
records of the analysis of the gases were taken during each trial. 
as this is the first point to be settled. Better furnace results have 
been the true cause of many higher efficiencies put down to so- 
called improvements in other directions. 


Sheftield, April 5th, CLARENCE A. FELL. 





Sir,—I have taken a great interest in this controversy, and tried 
to draw attention to the fact that reasons should be given for the 
ditferent experiments made, but without effect. Perhaps you will 
allow me to make another attempt. I have no fault to find with 
Professor Gibson’s experiments, nor with the conclusions he arrives 
ut: but when he speaks of heating water and the temperature of 
+bullition he does not explain how water could be heated or what 
the temperature of ebullition is. Taking a boiler in operation 
with steam at 1501b. pressure: If water be drawn from a test cock 
into a test can its temperature does not exceed 212deg., and a 
thermometer with its bulb in the boiler water near the test cock 
shows 366 deg.; there is therefore a fall of 154 deg. in no apparent 
time. 

Water has no capability of losing temperature in this way, but 
steam has ; and from the rush of steam from the test cock, as well 
as the water being ejected at a much higher velocity than that 
due to boiler pressure, it is evident that an atmosphere of steam 
exists in the water, and, having the same temperature as the 
steam space, is identical with it. The 154deg. has therefore dis- 
appeared in the instantaneous conversion of a certain weight of 
steam from heat energy into kinetic energy. 

Professor Goodman appears to be ignorant of this simple fact. 
He measures the leakage of a cock in the water space of the boiler 
and takes it as a fraction of the feed-water. It has nothing to do 
with the feed-water, which measures the water evaporated by the 
boiler, and may be expressed in heat units. To express the 
leakage in the same way the heat lost in imparting energy to the 
steam and water would have to be taken into account, as well as 
the weight of steam lost. The temperature of ebullition is the 
temperature shown by the thermometer whenever steam is 
passing into or out of the water. 

In Professor Gibson’s experiment heating water in a vessel open 
to theatmosphere, steam is only generated when the water and 
heating surfaces are in contact and passes up through the water 
which absorbs it, as it does all other gases more or less, until a 
temperature of 212 deg. is reached, when the water is saturated 
and the steam generated passes freely through the water. 

In this experiment the first temperature of the steam is 120deg., 
and the water being a perfect insulator and absorbing the steam 
at the same time, it is evident that great resistance is offered to 
the transmission of heat from the hot gases to the boiler. Tis is 
further shown by the high temperature of the plate, 70 deg. The 
resistance decreases up to 212 deg., when it is practically at an 
end. I think the use and meaning of the live steam feed-heater 
is so obvious from this experiment that it is no use saying any 
more about it. 

1 have no interest in feed-water heaters of any kind apart from 
the importance and scientific interest of the subject. 

April 17th. A. R. 





Sin,—I have read the discussion which has been proceeding in 
your correspondence pages with not a little amusement. None of 
your correspondents seem to know anything about the past 
history of the subject, 

As far back as 1865 a Monsieur Emile Martin published a small 
book entitled ‘‘ A Substitute for the Surface Condenser.” He put 
into the steam space a set of long trays of thin sheet iron. The 
feed was delivered on to the first of them at the highest end, ran 
down to the lowest end, thence it returned on the second tray, and 
soon, A large percentage was evaporated on the trays, and most 
of the lime, &c., was deposited on them. When done with the 
trays were thrown away and new ones substituted. The scheme 
worked very well, but what became of it and its inventor I never 
heard. 

About twenty years ago Mr. J. Kirkaldy pit on the market his 
live steam feed-water heater. The steam is not mixed with the 


water, 


Up to the present I think I am right in saying that 


is not correct, except the | 





heaters representing over 600,000 indicated horse-power have been 
fitted in steamships flying the flags of various nations. 

Is it possible to believe that all the shipowners who have put in 
this ae are quite blind to their own interest, and that live 
steam feed-water heating is a delusion? I have reports before me 
from superintending engineers of various dates showing indis- 
putable reductions in coal bills. 

| have no personal interest in the system of any kind, and | 
only write because I think all the circumstances should be made 
public. SUPERINTENDING ENGINEER, 

Birkenhead, April Sth. 





’ TWO-CYCLE MARINE DIESEL ENGINES. 

Sir,—The evident importance which you attach to the advent of 
the marine Diesel engine emboldens me as the first person to 
patent and develop a two-cycle double-acting Diesel for marine 
propulsion to point out a few of the difficulties to be avoided in 
connection, more especially, with the two-cycle engine. | have seen 
no published reference to a very important precaution which 
should always be taken, /.., small relief valves should be fitted to 
indicate whether the pressure developed in the cylinder is exceed 
ing the proper amount. 

It sometimes happens, especially after cleaning, that a careless 
attendant will anaes the fuel valve incorrectly, or through a 
leaky injection valve, or several other causes due to carelessness, 
that the fuel spray enters the cylinder and ignites before the 
crank has reached or turned the dead centre. The fuel then 
burns explosively, as it would in a gas engine, and a maximum 
pressure of some 1700lb. per square inch is recorded. If relief 
valves opening to the atmosphere are fitted, attention is at once 
drawn to the defect, and in a multi-cylinder engine a fresh fuel 
valve can be inserted without stopping. If, however, the heavy 
firing is allowed to continue, as it sometimes does, it is very bad 
for the crank, and a breakdown must be expected. This precau- 
tion is one that the insurance companies should insist on. 

The question of scavenging the cylinders deserves more attention 
than it usually gets, and it is quite surprising what a quantity of 
air is needed. You refer in your leader to a 20,000 indicated 
horse-power engine ; a few tigures will be interesting. 

To develop this power at 120 revolutions, eight double-acting 
cylinders, working on the two-cycle system, will be required of 
32in. bore and 48in, stroke. Providing a volume of air equa! to 
1.5 times the volume of the working cylinder, we require 

32 x 32 « .7854 x 48 =< 1.5 

1728 

Four strokes per second for each crank = 132 cu. ft. per sec. 

Total for eight cranks = 1056 cu. ft. per sec., 

or over 60,000 cu. ft. per minute. 
The average pressure required will be about 3 1b. per square inch, 
and it will at once be seen that pumps of enormous dimensions 
and fitted with mechanically worked valves will be necessary. 

In the system which | have developed, a double-ended turbine 
compressor takes the place of the reciprocating pumps and delivers 
air at a constant pressure of 241b. per square inch, and a perfect 
purity of cylinder air charge is obtained, as it is quite easy to 
supply twice the cylinder volume of air. 


33 cu, ft. approx. per stroke 


On this basis of two-cylinder volumes of air per stroke a 1000 | 


indicated horse-power engine will require 70 cubic feet per second, 
or 4200 cubic feet per minute, so that a 3000 indicated horse- 
power engine for a large cargo tramp will require pumps or other 
means of supplying 200 cubic feet of air per second. 

The stresses in the crank shaft of a Diesel engine are mainly 
due to the bending moment, and to keep this stress down the 
bearings must be as close as is practicable ; consequently the 
crank pin cannot be made more than one diameter in length, or 
even so much as this, and the maximum pressure per square inch 
on the bearing is just about 2100 1b.; on the crosshead pin it is 
about 3000 lb. per square inch. 

Further, a two-cycle single-acting engine is at a disadvantage, 
as not only are the impulses doubled as compared with a four- 
cycle machine, but there is no reversal of stress to ease the 
brasses away from their bearings and allow the oil to get to the 
right place. 

With forced lubrication there is no trouble whatever ; but this 
will entail a closed crank case, and, as both features are against 
‘* tradition,” the old school will prefer the old ways, and they 
must look for constant trouble with the bearings. 

The stresses in a multi-crank Diesel shaft are of such severe and 
fluctuating nature and amount, that caution would suggest the 
use of mild nickel steel, which can now be obtained with a guaran- 
teed elasticity and tensile strength of about double that of mild 


steel, at a cost on the finished shaft of about 25 per cent. more. | 
Such a shaft will cost less than a corresponding steam shaft, as it | 


is much smaller, 


One of the real ditticulties of applying the Diesel engine for ship | 


propulsion lies in the fact that at half speed and less the resistance 
falls to 4 or less than at full load, and the fuel must be cut down 
proportionately. With these small charges of oil there is a 
tendency to incomplete combustion, and carbon may be deposited 
on the piston rings. This is the real cause of the piston trouble 
complained of, and it has no connection whatever with crossheads ; 
this difficulty only occurs when the speed is greatly reduced, and 
no doubt will soon be overcome. 

In conclusion, I should like to say that the engineering world 
has neglected the Diesel marine engine, and now finds itself hope- 
lessly behind. There is great danger that it will rush blindly 
ahead, unaware of the real nature of the difficulties to be over- 


come, and if it takes the course of grafting Diesel cylinders to a | 
marine engine frame without carefully allowing for essential differ- | 
ences there will be much disappvintment, for which engineers must | 


blame themselves and not the ‘‘ Diesel cycle.” 
April 17th. FREDERICK H. TANNER. 





THE LUBRICATION OF GEARED TURBINES. 


Str,—In connection with the subject of geared-down turbines, 
it is noticeable that what was considered a few years ayo to be im 
practicable has been now generally accepted, and in an intensified 


form, 
speed steam engines from about 300 to 90 revolutions per minute. 


and, in the second place, toa reduction of 29 to 1, ¢.¢., from 1500 | 


to 75, as in the case of the s.s, Vespasian. The first has never yet 


been accepted by marine engineers, yet the second is now in | 


vogue ; in fact, Mr. Parsons, replying to the discussion on his 
paper, emphasised the advantages of gearing on the score of 
efficiency. 

So much for change of opinion, and, apparently, irrational evolu- 
tion in mechanical engineering. It is my opinion that Mr. Parsons 
is right, and also that turbines may be efficiently geared down, 
even to the extent of far greater ratios of reduction. I believe, in 
the present day, the resources of the machine shops and of the 
machine-too] makers are quite equal to the cutting of any reason- 
able gearing which the designers may devise, though there is a 
very prevailing opinion that—with Professor H. Fittinger— 
bydraulic gearing will soon come to the front. But the point I 
would like to call attention to is embodied in the question of Mr. 
A. F. Yarrow, ‘Is there likely to be any difficulty with the lubri- 
cation?” I also ask what provision is suggested for the keeping of 
the spirally cut pinions and wheels at their correct working 
centres ¢ 

Inefficient lubrication will cause primary wear of teeth and 
journals, and then it will be a case of ‘‘the devil among the tailors.” 
Destruction ensues in a progression which is somewhat geometrical ; 
though ample lubricant is supplied very little, if any, may reach 
the precise spot of impingement. These parts, therefore, become 
rough, and really require a greater amount of oil than before. 
This requirement is not satisfied, therefore the journals wear, and 


I refer, in the first place, to the gearing down of high- | 


ae gaa also, and then the chain of ultimate destruction ig com- 

The truism obtains with all classes of gearing, that overy 
must be kept in perfect condition, and tt capeclally pte A nc 
gearing with high rates of reduction and comparatively fine itch 

Having clearly, if roughly, diagnosed the case, may | A ‘ 
what I think would be partly preventive and partly remedial _ 

| would run the pinion shaft—which is, of course, a continuati 
of the turbine shaft—through a good flexible coupling ; and ie 
journal the pinion shaft in excentric bushes, having stutling-ho “a 
at each end of each excentric bush. The excentric bush would be 
provided for the purpose of finely graduating the wheel and pinion 
centres, in case of slight wear of teeth and journals. ‘lhe stufti q 
boxes would prevent the oil escaping, excepting by the joes 
outlet provided in the design. The excentric bush is not new but 
it lends its value to such details as the one referred to in more tha 
an ordinary degree. Its use has been subserved for the sheittee 
gear of motor cars—it is one of the primary factors of the snccens 
of the Heald cylinder grinding machine, and also of the Brown and 
Sharpe dividing head, and is generally chosen as a most useful 
means of firmly and precisely locating and adjusting the centreg of 
the gearing of instruments for measuring purposes. 

Finally, I would enclose both wheel and pinion, and bearings of 
both, in a pressure tight oil-box, and maintain a pressure in the 
box of, say, 50 1b. per square inch, oil escaping from the topand re. 
delivered—after cooling—at the underside of the pinion journals 
I think, Sir, this would be a sure preventive of primary wear of 
teeth and journals; and that is just what is required ; for, in my 
opinion, it is not an atom of use to begin to seek for a full remedy 
when nothing but a partial remedy can be effected. ‘ Prevention 
of wear” is the only sound and sensible plan, for engineers know 
that nine-tenths of the breakdowns of gearing details come about 
through neglecting to provide common-sense methods of prevention 
Such neglect will bring early ruin to the otherwise well-designed 
| plant. JOsePH T, Tow soy, 
| London, April 10th. 





TRAIN RESISTANCE, 


| Sik,—My attention has just been called to your editorial in the 
| issue of February 10th, in which you comment on the Bulletin on 
| Train Resistance recently issued by the Engineering Experiment 
| Station of the University of Illinois, It seems to me that the 
| information available on this subject at the present time is not in 
as hopeless a state of confusion as one might infer from the 
editorial. The recognition of the influence of car weight upon 
resistance, and the information on this point which has bee, 
developed in recent years, seem to me to account for much of the 
apparent difference between train resistance formul.. 

The experiments made here show that for cars weighing 20 tons 
the resistance at 20 miles per hour is 84 lb. per ton, whereas for 
cars weighing 70 tons the resistance at 20 miles per hour is 3.8}b, 
per ton. This you refer to as an “anomalous fact presenting 
manifold difficulties of explanation.” The explanation, | think, is 
a simple one. In the heavier car the unit pressure in the journals 
is very much greater than in the lighter car. All experiments on 
| journal friction have shown a decrease in the coefficient of friction 
| as the unit pressure is increased. It is probably true that at the 
speeds which prevail in freight service, the journal resistance con- 
| stitutes a large proportion of the total resistance. These facts 
| taken together seem to me to offer a satisfactory explanation of 
| the facts which seem so discouraging to you. 
| Epwarp C. ScuMIpt, 

Professor of Railway Engineering. 
Urbana, Illinois. March 31st. 


| [Before accepting Professor Schmidt's explanation, we must ask 
| him to give his authority for the statement that the coefficient of 
friction varies with the pressure per unit of surface. The 
| generally received view is that the coefficient is independent of 
speed, surface, and pressure, so long as the pressure is not Leavy 
enough to squeeze out the lubricant.--Ep. THE E. | 











Sir,—In view of the great interest taken in Mr. Morison’s paper, 
may I call attention to the attached diagram showing the compara 


| TURBINES AND VACUUM, 
| 
| A similar curve showing the 


tive results of the tests «noted. 
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average results of steam turbines emphasises the great advantaye 
possessed by the turbine in this respect. 
London, April 5th, W. H, WALLIs. 





BROKEN PISTON RINGS. 


S1r,—In reply to Mr. Lawrence’s letter in THE ENGINEER of 
April 7th, as a locomotive man | should like to say I do not think 
there is any doubt that in a broken piston ring the pieces on the 
top side of the piston fall down into the groove of the piston head 
when the throttle is open, thus allowing the steam a free passage 
between the fing and cylinder wall. If they did not do so, why 
should a broken piston ring be renewed if one in pieces will serve 
the purpose equally well? I should, however, like to know what 
is the general opinion on the subject. 


Sheffield, April 11th. W. STaNnLey LLOYD. 
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RAILWAY MATTERS. 


Tue Prussian State Railway authorities are at present 
in negotiation with German locomotive builders for the supply of 
429 new engines within the next twelve months, 

Transit accidents in New York during January 

umbered 4799 as against 4413 in January, 1910. The number of 
passengers, however, showed an increase of 6 per cent. 





Ivy is announced that, owing to the large increase in 
the loads of goods trains on Indian railways, the wagon springs 
and couplings on many lines are proving too weak, Automatic 
couplers are being experimented with. 


ne work on the Central London Railway extension 
from the Bank to Liverpool-street is now in full swing. The 
operations are being carried out from a shaft in Bishopsgate- 
street, and work is now in progress with the 22ft. shield under 
Liverpool-street Station, where the future tube station will be 
situated. ‘I'he distance from the latter to the Bank is — half a 
mile. It is estimated to cost £250,000, and to be completed in 
about 18 months’ time. 


Tue British Commercial Attaché for Russia reports 
that the Russian Council of Ministers has expressed itself in favour 
of the construction by the State of a second (Southern) Siberian 
Main Railway in the direction of Uralsk, Orenburg, Akmolinsk, 
and Semipalatinsk, the cost of which is _ estimated at about 
£16,360, It is stated that the construction of this line will be 
of great value for agricultural, strategical, and colonising purposes, 
It was also decided in favour of the construction by the State of 
the Altai line in the direction of Semipalatinsk, Barnaul, Biisk and 
Novo Nikolaievsk on the main Siberian line. 


A new hydraulic buffer-stop has recently been placed 
at the end of the middle bay at the Mansion House Station of the 
District Railway. 1[t consists of a cylinder filled with oil, through 
which runs a plunger, with a stroke of Sft. It ends in a single 
buffer, to suit the construction of the District trains, and it is cal 
culated to stop a train weighing 200 tons, and travelling at 10 miles 
an hour, without injury to the passengers or damage to the train. 
A similar buffer stop has been constructed at Putney Bridge 
Station, and when tested with an empty train was found to be 
yuite satisfactory. The etfect of an impact between a train and 
tne new buffer is to force the oil gradually from the tank into a 
receptacle above, 

‘Tur Belgian State Railways Administration has decided 
to effect an important improvement in the Franco-Dutch services, 
4 Brussels, by constructing a direct line, linking up the Nord 
and Midi Stations at Brussels. This, states the Raz/way Gazette, 
will do away with the present circuitous route through the out- 
skirts of the city over which the international expresses travel. 
The most important part of the scheme is the construction of a 
new central passenger station, a project that bas been under dis- 
cussion for some years, and in which the late King Leopold was 
much interested. This central station will be situated between 
the Nord and Midi Stations, and will be the most important 
passenger station in Brussels. Most of the new line will be in 
tunnel, and electric traction is to be employed. The central 
station and connecting line are to be opened by 1915, and the 
entire cost, including subsidiary works and electric locomotives, is 
estimated at £3,200,000. 


We hear that the Central Railway of New Jersey 
has been experimenting with rails. In certain sections of its 
road it has laid down rails weighing 135 lb. per yard, and having 
a carbon content lying between 0.90 and 1.10 per cent., in order 
largely to increase the hardness of the rail. The rails are 64in. 
high, 6in. wide at foot, and 3,,in. wide at the head, The head is 
Yin. deep, the foot 1,°in. thick, and the flange #in. thick. These 
dimensions give the distribution of metal as 40.28 per cent. in 
head, 21.9 per cent. in web, and 37.82 per cent. in foot. The fish- 
plate angle is 14 degrees. Owing to the high carbon content the 
rails are wearing well, and there have been no breakages across ; 
but there have been some longitudinal fractures, all of which have 
occurred on the outside of the inner rail of the curve and parallel 
with the web, A feature of breakages was that in every case it 
was found that where they have occurred the percentage of carbon 
in the rail’composition was exceptionally high. Further experi- 
ments are therefore being made with ordinary 100 |b. rails in which 
the carbon content varies from 0.65 per cent. to 0.75 per cent. 


An electric goods train for use on ordinary roads is 
referred to in the Hiectrical Review. The train consists of a 
generating wagon and six trailing motor wagons, each of which is 
capable of transporting from 5 to 5} tons, or a total of from 30 to 
34 tons, at a speed of from 74 to 9} miles an hour. The generating 
or driver's wagon is eyuipped with two dynamos, which are driven 
hy two internal combustion engines, and one electric motor is pro- 
vided for driving each of the two axles. Each of the six trailing 
wagons is fitted with two similar motors for driving the two axles, 
so that all the axles throughout the train are electrically operated. 
Steering is effected from the driver’s wagon, and the provision of 
suitable shafting between the trailers causes them to follow the 
bends or curves in the road taken by the generating wagon. It is 
claimed that the train, which is associated with the W. A. Muller 
Strassenzug Gesellschaft, is superior to any system of single-motor 
lorries, as the wagons can travel over rough ground, and even over 
sandy soil, without any sinking in of the wheels, which are fitted 
with broad tires, The cost of working the train is said to be low. 


AccorpING to the Electrician, the electrification of the 
Hoosac Tunnel, in Western Massachusetts, on the Fitchburg 
Division of the Boston and Maine Railway, is rapidly approaching 
completion, and it is expected that an electric locomotive will be 
run through the tube very shortly. ‘The electrified section will 
extend from Williamstown to a point a few miles east of the tunnel 
portal, the length of the tunnel proper being about five miles. 
Both tracks will be electrified, and the single-phase system will be 
employed, with overhead distribution. Electrical energy will be 
generated by a steam turbo-alternator plant situated at Zylonite. 
The construction work in the tunnel is handled by two gangs of 
seventy-five men each. Clusters of electric lamps are employed 
extensively on the skeleton cars which serve as construction trains. 
A small generating plant is erected on each train for supplying 
the lighting. The train movements are controlled by electric 
signals, and continuous telephone connection is maintained between 
the trains and the tunnel dispatcher’s office. The overhead trolley 
wire will be arranged 154ft. above the track, and will be supported 
at points 100ft. apart. 


From a note in the Railway Gazette it appears that the 
Great Eastern Railway is about to increase the platform accom- 
modation at Ipswich Station, in addition to constructing four new 
roads as far as the Kast Suffolk Junction. The existing length of 
the platforms is inadequate for the splitting up of the long 
restaurant car trains, and the effect of the new works will be to 
enable trains to Norwich and East Suffolk to be started simul- 
taneously, Extensive arrangements are also being made by the 
company in order to deal with the heavy passenger and goods traffic 
toand from the Royal Agricultural Show to be held in June at 
C rown Point, Norwich. The show ground is situated near Trowse 
Station, and will also be reached from a new temporary station, 
called Crown Point, between Trowse and Whittlingham Junction, 
which will consist of two platforms, each 700ft. long by 18ft. wide. 
About 2} miles of sidings have been laid close to-this new station, 
including two cattle-loading docks with roads on either side, one 
700ft. long by 45ft. wide, and the other 725ft. long by 36ft. wide. 
These may also be used for passenger traffic if necessary. A 
temporary footbridge is to be erected at the station, 


NOTES AND MEMORANDA. 


Art the experiment station of the United States Bureau 
of Mines, Pittsburgh, Pa., several trial runs have been made with 
an experimental gas producer, using coke as fuel, with which lime- 
stone has been mixed in varying proportions, the purpose being to 
flux the ash and form a liquid slag, thus avoiding clinker and ash 
troubles and consequent shutdowns. Liquid slag has been readily 
made which runs freely from the producer, The high tempera- 
tures necyssary are very efficient in the generation of gas. 


In a patent recently issued in the United States to 
Mr, Burton McCollum a description is given of a squirrel-cage 
secondary for an induction motor so built that it possesses high 
effective resistance at starting and low resistance under running 
conditions, the change in resistance taking place automatically 
as the speed increases. ‘I'he end rings are constructed of an alloy 
of steel containing more than 2.5 per cent. of tungsten. The 
inventor states that this material has a low resistance for low- 
frequency currents and a high resistance for high-frequency 
currents by reason of the magnetic hysteresis loss and skin 
effect. 


At a meeting of the Physical Society held on March 24th 
an exhibition was given of a sensitive thermo-regulator, and some 
experiments on the measurement of the electrolytic resistance 
using alternating currents were shown by Dr. H. F. Haworth. 
The regulator consisted of a toluene thermometer with mercury 
platinum contacts in a capillary tube; these contacts operate 
through a Siemens telegraph relay, an electro-magnetic switch, 
which cuts in or out the heating circuit. Experiments were also 
shown illustrating the ease with which a bridge containing an 
electrolytic cell could be balanced by placing a variable self- 
induction in series with the cell, and adjusting it and the resistance 
of the bridge simultaneously. The author’s deduction from his 
experiments was that the resistance of an electrolyte varies with 
the frequency of the alternating E.M.F. applied. 


In the March number of Terrestrial Magnetism and 
Atmospheric Electricity two new magnetometers, which have been 
constructed for land observations in districts more or less difficult 
of access, are described. ‘he first is a theodolite magneto 
meter for astronomical work and the determination of declination 
and horizontal force ; the second is a universal instrument for 
astronomical work, declination, horizontal force, dip, and, by 
Lloyd's method, total intensity. In both cases the magnet system 
consists of a long and a short magnet, each embedded in a brass 
cylinder of a standard size. The suspension is of phosphor bronze 
strip. The first instrument is built on the usual lines, but the 
reduction of size has necessitated changes of details. The second 
departs considerably from the traditional form, owing to the com- 
bination of a dip circle with the deflection magnetometer. The 
two instruments, -ked in their cases, weigh 11 kilos. and 
13 kilos, respectively, and the degree of accuracy obtained by 
means of them is about the same as that secured with the older 
and much heavier instruments. 


Arr currents in shafts have a disturbing influence upon 
long plumb lines, and a number of years ago it was found that 
two 4000ft. lines in one of the Calumet shafts were 0.1ft. farther 
apart at the bottom than at the top of the shaft. To determine 
the effect of air currents Mr. George (. McFarlane made observa- 
tions upon a line of No, 28 steel wire supporting a 10 Ib. brass bob 
in a 700ft. upcast shaft, and reported his conclusions in the Engi- 
neering and Mining Journal. By means of ventilating fans air 
velocities up to 830ft. per minute were secured. The results of 
| these experiments, it is stated, show that plumb lines are in- 

accurate when the velocity of the air current in the shaft is over 
| 100ft. per minute, the deflection being practically proportional 
| to the velocity of the air current. When bung in a corner 
| of the shaft the greatest deflection is toward the long side. When 
| two lines are placed on opposite sides or in opposite corners the 
| direction of a line joining them is not materially affected by the 
| detlection, but if placed in diagonally opposite corners the direc- 
tion of the line will be materially affected. 


Tuer University of Wisconsin, Madison, Wis., has 
issued Bulletin No, 347, entitled ‘‘Long Distance Transmission of 
Steam and its Effect on Power Plant Economies.” This bulletin 
was prepared by H. J. Thorkelson, associate professor of steam 
engineering, for the pu of calling the attention of steam 
engineers to the high efficiencies attainable in transmitting steam 
over considerable distances. After the discussion of the amount 
of energy that is unavoidably Jost in changing a given quantity of 
energy in one form to the same amount in some other, the efficiency 
of the various parts of a steam plant are taken up. Following this, 
the effect of varying their loads upon the efficiencies of different 
portions of the plant is discussed. Efficiency curves for the 
various parts of a plant are included in the bulletin, as well as a 
curve showing the change in the total efficiency of the plant due 
to varying the load on the various parts. Curves showing the com- 
parative total efficiencies of steam and electric systems of trans- 
mitting energy for various conditions are also included. The data 
upon which these curves are based were obtained from a test of 
a superheated steam pipe line 1200ft. long. 


Ir is now generally recognised that a good general 
lighting is necessary in all textile mills. This may be obtained as 
explained below :—(a) In lofty rooms by using a few high-power 
units—say, 500-1000 carege't assed placed well above all machinery, 
and composed of groups of burners either of the upright—with a 
reflector—or the inverted type. (/) In rooms with low ceilings a 
larger number of normal power lights—50-10C candle-power— 
should be suspended between the machines, single burners, either 
upright with reflectors or inverted, as before. Single lights, 
rae oed inverted, should be placed near to work on which a 

igh illumination is desired ; these lights being so shaded as to not 
throw much glare in the eyes of the operator. All burners, glass- 
ware, and reflectors should be regularly cleaned, as dirt uces 
the available light to a great extent. The construction of the 
burner and fittings should be such as to facilitate cleaning. To 
reduce breakage of mantles, anti-vibrating pendants ought to be 
used in rooms where vibration from the hinery is tr itted 
to the gas fittings. In this connection it may be mentioned that 
generally the inverted mantle is better able to resist shocks than 
the upright mautle. 


A note in Electrical Engineering refers to a paper on 
“The Oscillatory Currents in Coupled Circuits,” which was read at 
a recent meeting of the Physical Society by Professor G. W. 0. 
Howe, when a demonstration was given by means of a double pro- 
jection oscillograph of the currents in coupled oscillatory circuits. 
Each circuit consisted of a condenser, an air core choking coil, and 
a strip of the oscillograph. The condenser in the primary circuit 
was charged and discharged by means of a commutator on the 
spindle of the oscillograph motor, and every change in the currents 
in the two circuits due toa variation in the damping of either 
circuit or in the coupling between the two circuits could be 
followed. A third oscillatory circuit represented a wave meter, 
and could be used to plot resonance curves, from which the damp- 
ing could be calculated. By altering the connections the condi- 
tions of the quenched spark-sending- apparatus was represented. 
Some radio-telegraphic apparatus in use at the City and Guilds 
College was also exhibited by Professor G. W. O. Howe. The 
receiving apparatus was shown connected up to the aerial, which 
is 260ft. high, and a transformer specially designed for experi- 
mental work at long wave lengths was shown. By means of a 
Brown telephone relay and special trumpets fitted to the telephone 
receiver, the time signals and messages sent out from Norddeich 
and from the Eiffe! Tower could be plainly heard anywhere in the 
lecture theatre. 

















MISCELLANEA. 


A NEw motor street cleaning machine has proved very 
successful in New York, It gathers up dirt and dust by process 
of suction, and stores it in the body of the machine. 


Tue report of the Departmental Committee appointed 
by the Home-office last October to consider rescue work in mines 
contains draft rules, including one to the effect that two electric 
hand lamps ready for immediate use and capable of giving light 
for at least four hours must be provided at every mine. [t is alsu 
recommended that twenty such lamps should be kept in every 
central rescue station. 


TUNNELLING at the Wood Park Colliery of the Cnamber 
Colliery Company at Bardsley, near Ashton-under-Lyne, has 
resulted in the striking of a seam of coal, which, it is said, extends 
for a considerable distance under Ashton Moss, and is 5ft. 2in. 
thick. The seam, which has been found by tunnelling through a 
large ‘‘ fault,” is to be worked immediately, and employment will 
be found for a large number of men. 


From a note in a contemporary it would appear that a 
great nuisance arises at night in Calcutta from the open flames of 
oil lamps. It is estimated that 20,000 to 30,000 of these are used 
in various shops and small factories in the town and suburbs. The 
Health Committee of Calcutta is considering an amendment to 
the Bengal Smoke Nuisance Act to prohibit the use of such lamps, 
as their smoke is a source of throat and lung complaints, 


A contract for the erection of a hydro-electric plant at 
Kabul has been placed with a Bombay firm. According to the 
Contract Journal, power is to be taken from the Salang River, 
electric energy being generated at 44,000 volts, and transmitted tu 
Kabul, a distance of 40 miles. it will be used for electric driviny 
of the Amir’s gun shops, leather factory, and woollen mills. Later 
electric lighting will be used in the streets and principal residence- 
in Kabul. 


A racrory erected at Khartoum for the manufacture 
of fuel from sudd was otticially opened on Monday, April 17th, by 
Captain Bennett Dampier in the presence of all the principal! 
Government officials and leading residents. A complete demon 
stration of the entire process of manufacture was given with 
unqualified success. The solution of the problem of providing the 
Sudan with cheap fuel is generally regarded as marking an 
immense step forward in the economic development of the country. 
The new fuel is to be known as “ suddite.” 


In the House of Commons Mr. Charles Bathurst, 
recently asked the Parliamentary Secretary to the Board oi 
Agriculture whether, in view of the value of the experiments of 
Professor Priestley, of Bristel University, as to the effect of the 
discharge of positive electricity on the acceleration of ‘plant growth, 
the Board could increase their present grant of £50. In reply, 
Sir E. Strachey stated that a general scheme for the promotion of 
agriculture research was now under consideration, and that funds 
would no doubt be available for the purpose referred to. 


Ir is reported that Mr. Meyer, Secretary for the 
American Navy, has issued a statement, according to which the 
experiments made by the fleet in firing at aeroplanes and kites 
give reasonable ground for the belief that a hostile aeroplane 
would stand no chance within a thousand yards of a warship. Ten 
men of the battleship Mississippi, he says, firing 160 rounds with 
service rifles at a plunging kite, 4ft. by 2ft., scored forty hits. He 
adds that the Navy Department is now studying the employment 
of 3in. guns on a modified mount for the destruction of aero- 
planes. 


Ir appears from a note in Nature that all the necessary 
arrangements have now been made by the General Post-office and 
the postal authorities abroad for a prolonged series of long-distance 
tests over the new submarine’ telephone, cable which has been laid 
between Dover and Cap Grisnez. The tests will take place between 
various provincial towns in England and towns in Holland, 
Germany, and Switzerland, and it is expected that our foreign 
telephone service will be very greatly extended in consequence. 
No public service, however, will be offered until 90 per cent. of 
the test calls have proved sucessful. When this fact has been 
ascertained, there is no reason why, under ordinary conditions, 
speech over the line should not be quite distinct. There must, 
however, always be the chance that gales and blizzards may cause 
interruptions on the land lines, as these in most cases are still 
carried overhead. | 


Tur Ameer of Afghanistan has been forced, apparently, 
to give up an ambitious canal project which he had in mind for the 
irrigation of the Jelalabad district. It was to be made by local 
labour, says the Pioneer, and, as the Afghans are experts in earth- 
work, the project, it was thought, would be easily completed. 
Irrigation by underground channels is mostly in vogue in the 
plains of Eastern Afghanistan, so that a surface canal would be 
somewhat of a novelty. The headworks were badly damaged some 
time ago by heavy floods which came down the river, and the 
repairs seem to have been more than the Afghans could effectively 
manage. ‘‘This is a case,” adds the journal, ‘“‘in which the 
services of a skilled irrigation engineer from India would have been 
invaluable. If the Ameer had applied for them in the first instance 
in all probability the headworks would have been so designed to 
secure their safety against floods.” 


A RECENT explosion of a suction gas producer, states a 
contemporary, draws attention to a danger which is not always 
realised. A steam boiler works under pressure, and the risks of 
explosion are obvious enough, even if long experience had not 
enforced them by many painful lessons. On the other hand, the 
pressure in a gas producer is insignificant, and as air is normally 
absent from the interior of the producer and scrubbers, the risk of 
explosion is slight. In the case of suction producers leaky joints 
may occasionally admit sufficient air to form an explosive mixture. 
In this instance the producer itself exploded when the engine was 
being started. Apparently the waste cock had not been open 
when blowing with the fan previous to starting up, with the result 
that the partially consumed air blown in before the fire was in 
proper condition made an explosive mixture with the gas formed 
as the fire got into working condition. The cast iron producer 
shell was in this instance ruptured, but fortunately no one seems 
to have been hurt. No doubt the brickwork in the producer would 
help to protect the shell, although in the case of a violent explo- 
sion the brieks might prove dangerous missiles. 


THE British Consul at Christiania reports that the 
Secretary of the Norwegian Peat Moor Society in a recent lecture 
discussed the prospects of erecting large industrial establishments 
in the near future on Norwegian peat moors. He stated that the 
largest suitable peat areas in Norway were in the north, and cited 
instances of peat moors in Romsdalen (some 200,900 acres), mostly 
near the sea and suitable for the industry ; and also large tracts in 
the Trondhjem district and in Nordland an Tromsé prefectures, 
including some 25,000 acres on Andien Island, close to ice-free 
harbours and generally free from frost in the ground, so that they 
could be worked winter and summer. The lecturer considered 
that the solution of the peat problem for greater industries, 
claimed by the Swedish authorities, would prove of great import- 
ance to the present development of the Norwegian iron and steel 
industry. He accordingly advised that no obstacles should be 
placed in the way of foreign capitalists desirous of erecting large 
industrial works on Norwegian peat moors ; the surface peat only 
might be sold to them, and regulations framed to ensure the land 
being left sufticiently drained to permit of subsequent cultiva- 
tion. 
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Educational Tools. 


WHEN, if ever, the history of modern education 
comes to be written, it will be a record of episodes 
coupled by periods of provisional content; that is 
to say, educational theorists have introduced 
various methods of imparting information which 
have been regarded as satisfactory for a time, and 
have then been superseded more or less violently. 
Periods of calm have been followed by periods of 
storm; and the influence of the few has always 
been more active than the demands of the many. 
Furthermore, if we examine the position with care, 
it will be found that those who are most in favour 
of what has come to be termed the higher education 
are just those who are least competent to pronounce 
an opinion concerning its working value. Now and 
then, fortunately, common sense acts as the saviour 
of society, and educational disaster is avoided. 
The thing necessary is, of course, a standard 
of utility. There are two certainly—possibly many. 
According to the first, knowledge should be imparted 
to the rising generation without any consideration 
as to its pecuniary value, present or future. It 
is such a goqgd thing in itself that its mere posses- 
sion is sufficient recompense for sacrifices. Accord- 
ing to the second standard, knowledge is desirable 
just in so far as it can make its possessor a valuable 
social unit. Put into other words, this means that 
knowledge is a tool, a something to be used ; not an 
accumulation of information with which the owner 
can do nothing of consequence. 

One of our periods of educational unrest is 
apparently impending. On the one hand, we are 
told that the Board and secondary schools are short 
of competent teachers; and, on the other, that 
teachers are on the verge of revolt against the con- 
ditions under which they are working. Further- 
more, an inquiry is in progress dealing, mirabile 
dictu, with the utility of the present methods of 
education. Curiously enough, what has been termed 
“Nature Study ” is being denounced as a failure—a 
mere waste of time. It is being said that it is far 
better to teach a girl how to make bread than it is 
to familiarise her with the names and pecu- 
liarities of the various ferments, including yeast. 
Even a fair elementary knowledge of carpentry 
may be better for a boy than the ability to give a 
succinct account of the rise and progress of the 
Roman republic. It is not to be supposed, more- 
over, that the demand for reform is confined to this 
country or to our Board Schools; an Imperial 
Education Conference is to be held at the Foreign- 
office next week. Change is being advocated in 
many countries, and always in the same direction. 
The schoolmaster is no longer regarded as the 
proper person to decide what shall and shall not be 
taught. The employer of labour, whether mental 
or bodily, has been making himself heard for a 
long time; and it is more than probable that 
considerable changes are impending which will be 
for the better. 

It has long been known, although the facts have 
been kept in the background, that there is much 
dissatisfaction concerning the training of officers in 
our own Navy and Army. It does not appear to 
exist officially for well understood reasons. In the 
United States there is less reticence. A few weeks’ 
since a most suggestive paper appeared in the pages 
of the “Professional Memoirs” of the Engineer 
Bureau, U.S.A. This paper was read by Major 
R. R. Raymond, Corps of Engineers, United States 
Army, Instructor in Civil Engineering at the Engi- 
neer School, Washington Barracks, D.C., established 
for the instruction of engineer officers after they 
graduate from West Point. The object of the 





author is to inquire whether this school is or is not 
necessary, and to settle the point he uses the 
second standard which we have named above. Is 
the present system of teaching young men that 
most likely to give them knowledge which they 
can utilise? He arrives unhesitatingly at the 
conclusion that it is not. He makes his meaning 
clear by the aid of a very diverting apologue. You 
want a set of book shelves put up in your office, 
and you call in a carpenter, “who comes and 
examines the contemplated job, gives you an 
estimate on it, goes and gets the necessary tools 
and material, and in a reasonable time completes 
the work. You find that your shelves present a 
neat appearance and show good workmanship. You 
are satisfied and pleased, and pleased with the work- 
men. You care nothing whatever about his ability 
as a mathematician, a writer, a theologian, or even an 
engineer. So far as your wants are concerned he 
is a trained, that is, an educated, man.” Next, a 
friend wants a cupboard made, and you recommend 
the same man. Your friend proceeds on quite 
different lines. He asks the carpenter if he has a 
morticing machine, special moulding planes, an 
enormous kit of tools and appliances, and 
as the carpenter says that these things are 
not necessary to the making of cupboards, and 
that if he had to carry them about with him 
they would only break his back, he has not got 
them with him. Thereupon, your friend refuses to 
employ him as he is not educated. The American 
educational authorities, says Major Raymond, insist 
on loading down the aspiring officer with useless 
knowledge, which he acquires, while leaving un- 
learned that which he ought to know. Pursuing 
his metaphor, Major Raymond compares. the 
subjects a student has to take up with the tools 
the carpenter has to carry. “Not two years ago,” 
he says, I was ordered to report to a board for 
examination to determine my fitness for promotion. 
I began at once to prepare for the ordeal. How 
did I go to work? By inviting attention to the 
shelves I had built ? Not at all. I made lists of 
all the tools which the board in similar cases had 
insisted should be carried upon the persons of all 
carpenters who aspired to the construction of cup- 
boards, and I proceeded to attach them to myself 
for the inspection of the board. (Observe, please, 
that facts and knowledge are the tools of the engi- 
neer, just as woodworking implements are the tools 
of the carpenter.) Many tools fell off daily, but I 
hastily hung them on again, until on the appointed 
day I presented myself for inspection with the 
most absurd, ridiculous, and preposterous assort- 
ment of tools imaginable heaped upon me and 
dangling from all my parts.”” The lesson which 
Major Raymond wants to teach is that en- 
gineers should have much more practical instruc- 
tion than they have now. There is no time 
for both theory and practice without limit. 
Knowledge is worthless unless you understand 
how to use it, and that requires practice. The 
system of instruction requires careful revision in 
order that the United States army and navy shall 
have an ample supply of officers who are practical 
men. The great danger is the tendency to believe 
that the education of the army is in itself an 
important thing, “ whereas it is of no importance 
whatever, except in so far as it enables the army 
to do its work better.’ A man could spend his 
whole life in the endeavour to learn everything 
bearing on his profession; and at the end of 
that life find that his career was a failure, and 
that he had accomplished nothing useful. Into 
details we shall not attempt to follow Major 
Raymond. His country is told that there is 
nothing wrong with the Army. Major Raymond 
knows better. It is not true. There is something 
wrong. Everyone feels it, this spirit of unrest. 
“The trouble is that we are staggering under our 
kit of tools and are not doing our work. What is 
worse, we are losing the power to do it. Would it 
not be wiser to take the Army out of perpetual 
school, put it on its own job without distraction, 
let it learn to use its tools through use and not by 
holding them up for inspection? Only then will it 
be a happy and contented Army, and a truly edu- 
cated and efficient one.”’ 

What is true of that branch of the service akin 
to our own Royal Engineers is largely true of much 
of the teaching in vogue in this country for civilian 
engineers. In season and out of season we have 
insisted that the number of men who can give up 
their lives to the acquisition of knowledge for its 
own sake must be very small. It was but natural 
that reformers should quite overlook the utilitarian 
side of educational life. But we have long since 
got past that stage. The number of teachers who 
see that education is only a means to an end, not the 
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end itself is increasing. Wecan even begin to draw 
mental pictures of popular methods of instruction 
based on common sense, and directed by a keen 
sense of proportion, which would qualify men in 
the fullest possible way to go and do the world’s 
work. There is no end to the making of discoveries. 
There may be no limit to the powers of the human 
brain, save one—time; and the erying need of the 
day is the rejection of all that is not likely to be 
useful from a course of training, which, at the best, 
cannot fail to be too short, and may easily be 
ruined by overcrowding subjects into it. Education 
is too often like an auction at which we buy what 
we do not want, © because it may come in useful 
some day.” 


Locomotives and Trains. 


RAILWAY practice is full of anomalies, some of 
which can be explained, while others are seemingly 
inexplicable. One of these last, at first sight, is the 
relation, or perhaps we should say want of relation, 
between the weights of trains and that of the loco- 
motive engines which haul them. Taking engine 
weight as a standard, the modern locomotive is far 
more efficient than those of ten, twenty, or thirty 
years ago. A notable example is supplied by the 
work done on the London, Tilbury, and Southend 
Railway, as set forth in a recent impression. 


ubout 50 per cent. 


taken place on other lines. In round numbers, a 


40-ton engine was considered to be fully loaded | 
| petition offered by English coal in that country. A 
to keep time with 300 tons behind the tender. | 


with 160 tons. But a 60-ton engine is expected 
Nor is this all. Practice varies for the same loads; 
and we find anything from about 58 tons to 70 tons 
keeping good time with 300-ton express trains. It 
cannot be urged that the speeds were greater in the 
olden days, for they were not. It is quite safe to 
say that, ton for ton, the modern locomotive does 
twice as much work as its predecessor. 

The explanation lies principally in the fact that 
the elements of power in a locomotive increase 
much faster than their weight. Thus, for 160 lb. 
pressure the weight of a boiler complete with fire- 
bars, but without mountings, is 10 tons 10 ewt. 
with 976 square feet of heating surface. But a 
boiler with 1956 square feet weighs only 15 tons 
5 ewt., or not quite 50 per cent. more, although 
the heating surface has been doubled. For pres- 
sures of 170 1b. to 180 lb. the boilers are often 
heavier, particularly when large. We have 1077ft.for 
10 tons 10 cwt., and 17 tons for 1931 square feet. 
These figures are taken from actual recent practice. 
Thus, we see that if 1000 square feet, in round 
numbers, was held to be sufficiently loaded by 
160 tons behind the tender, it may be granted 
that 2000 square feet will haul 320 tons; the 
addition to the weight of the boiler being only five 
or six tons. The weight of wheels and axles will 
not be increased by more than about one-third. 
Cylinder frames, c., can all be made strong enough 
without a large increase in dead weight. So far it 
will be seen that there is nothing unreasonable in 
the circumstance that our big “ Atlantics’’ and 
“ Pacifies’ are much lighter in proportion to the 
trains they haul than the locomotives which they 
have superseded. 

But there are other aspects of the haulage ques- 
tion to be considered. The great increase in the 
dimensions of locomotives is almost entirely confined 
to the boilers. A shell 5ft. in diameter and 14ft. 
long looks enormous as compared with one 4ft. in 
diameter and 10ft. long. Augmented heating sur- 
face gives a larger boiler. But the relation between 
heating surface and loads hauled is extremely vague. 
We find engines with nearly similar cylinders, and 
driving wheels differing by only a few inches in 
diameter, with heating surfaces varying between 
1500 and 2000 square feet. The work done is 
much about the same by all. If we go back to 
history we find Mr. Gooch’s big Great Western 
engines, with more than 2000 square feet of heating 
surface, staggering under loads of only 150 tons on 
a line nearly dead level. The facts are quite 
instructive. The engine weighed only about 
40 tons, and about 16 of these were available for 
adhesion. The wheels were about Sft. in diameter, 
the cylinders 18in. by 24in., and the boiler pressure 
only 120lb. Even with these limitations the 
wheels slipped, and it is probable that this was 
the principal reason why the trains were so light. 
With 6ft. 6in. coupled wheels, a few tons more 
boiler weight, and 150 Ib. pressure, these locomotives 
would have had no difficulty in keeping time with 
250-ton trains. 

After every allowance has been made along the 








lines we have indicated, the fact remains that the 
loads formerly hauled were much less than they are 
now in proportion to the size of the locomotive. 
From the earliest periods we find “ double heading ”’ 
or “ piloting” practised. During “the Battle of 
the Gauges’”’ the broad gauge men considered the 
absence of piloting on the Great Western one of 
their strongest points. On the narrow gauge two 
engines per train were rather the rule than the 
exception, at all events in high winds. It is not 
more than should be expected that the modern 
locomotive is more eflicient than its ancestors. 
This efficiency is no doubt due in large part, though 
not all, to augmented weight. It is indisputable 
that a few tons have an effect apparently out of 
proportion to the cause. The first essential to 
time-keeping is good foothold for the locomotive; 
and the modern engine, with 36 to 40 tons on four- 
coupled drivers, is far and away better than an 
engine with 14 tons on one pair of drivers; and 
yet the former engine need not be much more than 
50 per cent. heavier than the latter. Regarded in 
this way, the apparent anomaly presented by the 
ratio of engine to train weight disappears; that 
concerning heating surface, to which we have 
referred, is, at all events partially, explained by the 
nature of the coal used and the idiosyncrasies of the 


| designer. 
While | 
the weights of trains hauled has increased nearly | 
four fold, that of the engine has only increased by | 
Very similar alterations have | 


English and German Coal Competition. 


THE situation in the export coal trade is of 
some interest at the present time in consequence 
of the complaints made in Germany of the com- 


few years ago various British Consuls in certain 
European countries pointed out the growth of 
Teutonic rivalry in coal, and stated that the German 
product was supplanting English fuel in different 
markets, whilst similar complaints were made on 
behalf of coal-mining circles in Great Britain. 
Although lamentations of this kind have not been 
so loud recently, there has been no cessation 
of the pressure of foreign competition from the 
country in question. At the same time it is 
necessary to suggest what has probably not 
received consideration on any previous occa- 
sion, pamely, that the withdrawal of the 
competition of Rhenish - Westphalian colliery 
owners from external markets would be of ques- 
tionable advantage to British coal producers and 
exporters. For many years past the latter have 
shipped a considerable tonnage of coal to the North 
Sea and Baltic districts, as well as Berlin and the 
southern markets, and by way of the Rhine to the 
neighbourhood of Mannheim. In 1904 the British 
exports of coal to Germany only amounted to 
6,410,000 tons, but since then various increases, 
with certain variations, have taken place, and in 
1909 the quantity was 9,671,000 tons, the figures 
for 1910 being slightly in excess of 9,000,000 tons. 
Notwithstanding the reduction indicated for last 
year, and apart from the variations in the deliveries 
at different ports or other localities, it is found that 
British coal is pressing the native article particu- 
larly hard in the Berlin city and suburban market, 
and in the south of Germany, and as a consequence 
a revival has occurred of the agitation among the 
native producers in favour of obtaining Government 
assistance in order to check, if not oust, the foreign 
fuel. The objections entertained by producers in 
that country to the foreign invasion are equally as 
strong as those which prevail among British coal 
exporters against Rhenish-Westphalian coal trade 
rivalry in external markets which were formerly 
considered to be the special preserves of English 
and Welsh coal. 

The operation of foreign competition in Germany, 
at all events in the inland markets, is apparently 
capable of being controlled by the native coal pro- 
ducers themselves if they are prepared to adopt 
proper precautions for the purpose. Pit coal is 
being exported from the country to an increasing 
extent year by year, the quantity having been 
24,257,000 tons in 1910 as contrasted with 
23,350,000- tons in the preceding year. On the 
other hand, the imports of pit coal reached 
11,195,000 tons in 1910 as compared with 
12,198,000 tons in 1909, so that the country gained 
both by exporting a larger quantity and by importing a 
lesser tonnage than in 1909. It therefore follows 
that if the Teutonic producers were to reduce their 
exports by the amount of the imports, it would be 
possible for that country entirely to dispense with 
foreign supplies, and English coal exporters would 
have the prospect of losing a trade which amounts 
to several millions of tons per annum. But the 
idea of restricting the exports would not be enter- 
tained for one moment by the producers in general, 





who wish to promote and extend the export busi. 
ness, as well as to control the home market. Th 
key of the situation lies really in the hands of the 
Silesian and Rhenish-Westphalian colliery owners 
in so far as concerns a large portion of the trade 
which is now in the hands of foreign exporters - 
they have only to reduce prices to the level 
of or below those quoted for foreign coal, par. 
ticularly in the Berlin and southern markets, 
But rather than do that they prefer to make 
periodical appeals to the Government for aid to 
drive out foreign coal which, in their opinion, 
would be accomplished by the introduction of lowe, 
railway rates for the transport of native fuel. The 
Government has hitherto refused to grant the 
applications on the ground that German shipping 
interests engaged in the transport of British eoa] 
would be prejudiced to a greater extent than the 
benefit which would accrue to the collieries by the 
concession of reduced railway rates, although there 
is no doubt that the leavening influence exercised 
by the prices of English coal on those of the native 
article plays some part in the matter, as the absence 
of English competition would result in an advance 
in the cost of coal to German consumers. 

Thus, although foreign competition in Germany 
is very keen in certain districts, no disposition js 
manifested on the part of the native coal- 
owners to deal with it at present in the only 
way which would be likely to be successful, 
The German coalowners in the Ruhr are prepared 
to await further developments. The production of 
pit coal is increasing year by year, and new coal 
tields are being opened up both by constituents of 
the Coal Syndicate and by outside colliery owners. 
In the meantime the export trade is being culti 
vated as far as possible in the hope of finding 
markets capable of absorbing a still larger quantity of 
German coal in substitution for Mnglish and Welsh 
coal. Whether the developments in this direction 
will be of an extensive character in the course of 
the next few years must be left for the future to 
decide, seeing that serious internal dissensions exist 
among the coalowners in Rhenish- Westphalia, 
which is the particular region from which British 
coal exporters experience severe competition in 
various countries. If it is found impossible to 
settle these differences, and the eventual result 
should be a collapse of the Westphalian Coal 
Syndicate, the exports of German coal would ex- 
perience a considerable check ; but, on the other 
hand, the adjustment of the points in dispute would 
strengthen the competitive capabilities of Teutonic 
fuel both in the home and in export markets. It 
is not unlikely that, as in the case of the potash 
industry, the State as a coalowner will also co- 
operate with the private collieries in bringing about 
an amicable arrangement among the present divided 
interests, especially as the State mines are deeply 
concerned in the matter, and would stand to lose by 
a break up of the Coal Syndicate and the resulting 
fall in prices and severe competition in the inland 
market. 








CURVES OF STABILITY. 


(From a Correspondent, ) 


Pustic attention has recently been concentrated on cer- 
tain legal cases connected with vessels which have disap- 
peared at sea, and on which public inquiries have been held 
under the direction of the Board of Trade. As the vessels in 
question were undoubtedly of strong and modern construc 
tion, and as they were demonstrably well found in every 
respect, and as no evidence existed of destruction by fire, 
there appeared to be at least the necessity for an inquiry 
and professional examination into the stability of the 
vessels. As a matter of fact in one case the labours of the 
officials appointed were almost solely directed to a deter- 
mination of the stability possessed by the vessel in the con- 
dition of loading, so far as it could be precisely ascertained, 
in which she left her last port. Asthe matter wasof great 
public interest, it may not be out of place here to offer a 
few observations upon the particular methods by meals 
of which an idea of the stability of a vessel is arrived at, 
and thereafter to endeavour to dispel one or two mis- 
conceptions which may exist even in the minds of 
technical persons on this subject. 

In the first place, let us ask: What is a curve ol 
stability? A curve of stability, as it is generally understood, 
is a relation, expressed graphically, between various angles 
of inclination of the vessel, and the couples, which at these 
angles operate to bring the vessel to an upright condition — 
the displacement of the vessel being assuined to be constant. 
Thus, in the figure below, A B represents to scale the restor- 
ing couple acting upon the vessel if she is heeled to 10deg. 
This curve may be derived by a simple mathematical pro- 
cess or by a mechanical one, but the manner of its deriva- 
tion need not concern us here. What is important to 
remember is that the vessel is assumed to be heeled over 
to certain definite degrees of inclination by forces external 
to the ship. What the magnitude of these external forces 
are no one, of course, knows, but their effect is supposed 
to be measured by the work represented by the relative 
vertical displacement of the centre of gravity of the ship 
and the centre of buoyancy of her underwater body. 
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n these curves are drawn, what is usually 
is desired to obtain an idea of the stability 
from them is to examine them carefully, to note that the 
maximum couple tending to right the vessel is a certain 
number of foot-tons, to point out that even at 90 deg. 
inclination there is still a righting couple in existence, 
and from these facts, which may be quite correct in them- 
zelves, to deduce a satisfactory state of stability for the 
vessel in question, for the condition stated. This may or 
may not be correct—in any case it is quite a partial view 
to take of the matter, for it quite neglects the dynamic 
aspect of the question. The forces external to the vessel 
which produce heel, such, for example, as the motion of 
the sea, the force of the wind, which may come in gusts, 
and which may be in its effect added to that of the sea, 
require to be considered not as gradually applied forces, 
but as impulsive forces, and the angular momentum they 
communicate to the vessel must also be considered in its 
bearing on the safety of the vessel. 

Now, this conception of work done can be very easily 
derived from the curve of stability itself. In the figure, 
for example, A B represents the couple tending to right 
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the vessel at 10 deg. inclination, and if it be assumed to 
act without change of magnitude through a small incre- 
ment of angle—d é6—the work done in producing that in- 
clination is represented by the expression—A B d ¢— 
where A B is the average righting moment. It is easy to 
extend this conception and to see that the work done in 
heeling the vessel over to that angle—whatever it may be 
-at which the righting moment is zero, will be repre- 
sented by the area enclosed by the curve of stability and 
the base line. This area represents the energy—the 
whole of the energy—we have at our command to resist 
the attack of wind and sea. If in any emergency the 
work done by these latter forces exceeds that represented 
by this area, the vessel's stability is nil, no matter what 
her maximum righting arm may be or her range. 

Now take two vessels of the same principal dimensions 
and having the same displacement. The first, however, 
has an ordinary extent and height of erection, consisting 
of a poop, bridge, and forecastle. The other has, in addi- 
tion, certain houses intended for passengers above the 
bridge. By a suitable arrangement of weights and form, 
keeping the total displacement unaltered, it would be pos- 
sible to have the two curves of stability for the two 
vessels approximately alike. It would be possible to say 
that each had substantially the same maximum righting 
moment, that each had virtually the same range, and, 
from a mere inspection of the two curves, it would follow, 
as a logical inference, that the stability of the two vessels 
was the same, and their safety also the same. But this 
might be very far from the mark. All that could be 
justifiably said would be that there would require to be 
the same amount of work in each case to be done to heel 
the vessel over to the angle at which the curve crossed the 
base line. If both vessels were in a dock, and were heeled 
over by the application of gradually applied forces, the 
curve of stability would be a correct guide. The vessels, so 
to speak, each have at their command the same amount of 
energy available to resist heeling. But it is easy to see 
that, by reason of the difference in design, the momentum 
communicated by the same impulsive forces might be 
very different in magnitude, and what might be a sufficient 
area in the case of the first might not be sufficient in the 
case of the second. 

Now it is just this somewhat obvious consideration 
that is often lost sight of in estimating the stability of 
ships. There is almost always an attempt made to assign 
a quantitative value to the curve of stability and what it 
represents. If it can be said that the curve of stability 
does not cross the base line until an angle, say, of 90 deg. 
is reached, this fact alone is held sometimes to determine 
the state of the vessel. It is quite easy, however, to 
draw a curve of stability for any vessel which would cross 
the base at 90 deg., but which would yet be quite unsatis- 
factory as representing a reasonable degree of safety. 
What is forgotten is that a curve of this kind gives only 
a relative idea of the stability of a vessel, and must 
accordingly be used with the cireumspection which that 
fact involves. 
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Physical Significance of Entropy or of the Second Law. By 
J. F. Klein, Professor of Mechanical Engineering, Lehigh 
University. New York: D. Van Nostrand Company, 23, 
Murray-street and 27, Warren-street. 1910. 

Tar word entropy not infrequently causes cold shivers. 

and when Lord Kelvin was asked for a definition he is 

reported to have said, “It is a very bad name for it.” At 
one time it was stated that only two engineers knew 
what was meant, and one was dead and the other 
would not say. Many of us were content, though not 
satisfied, with Mr. Macfarlane Gray's definition that 

“entropy was length on a diagram whose height was 

temperature and area represented heat.” 

A book, therefore, that purposes to give a physical 
definition of entropy ought to be hailed with pleasure; but 
after perusal it is feared this pleasure will be tempered by 
the feeling that the understanding of the subject is 
beyond the reach of ordinary mortals ; or may it be that 
the complexity of the author’s language is due to a not 
very clear understanding on his part? He does not, how- 





ever, claim any originality, and frankly says that he has 
“simply tried to put in logical order the somewhat 
scattered propositions of the leading investigators of this 
subject, and in such a way that the difficulties of appre- 
hension might be minimised ;”” and he also states that he 
“owes everything to the books and papers by Planck and 
Boltzmann.” 

To simplify and crystallise ideas a monatomic gas is 
selected as the subtance under consideration ; but, with 
certain modifications, the results are applicable to any 
gas—or, in fact, to any substance whatever. 

After some preliminary remarks the author describes 
the difference in the attitude and in the data required by 
two kinds of observers, one of which he calls the “ micro- 
scopic observer” and the other the ‘ macroscopic 
observer.” * Entropy has no meaning for the former, but 
the latter regards it as a property of the substance as a 
whole. The “micro-observer” is an imaginary person, 
having senses so acute that he can recognise each 
individual atom and measure its motion, and he has no 
difficulty in respect of reversibility. The “ macro- 
observer” regards the atomic host as a whole, and to 
him the atoms are moving about in elementary disorder, 
and changes of state are to him irreversible in accord- 
ance with the second law. To the “ macro-observer ”’ the 
individual motions of the atoms are uncontrollable and 
are haphazard, and thus a condition of elementary dis- 
order or chaos is produced sufficiently complete to warrant 
the application of the theory of probabilities. It was 
thus that Boltzmann was led to base the idea of entropy 
on the idea of probability, and to state that entropy was 
a property of every state, turbulent or otherwise. 

The next few pages are devoted to a consideration of 
settled and unsettled states, and show that a gas may 
pass from one settled state to another settled state by a 
series of unsettled states, and does so through a continual 
growth of the number of possible micro-states ; in other 
words, by a growth of entropy. “It is this difference 
between initial and final states which constitutes the 
universal driving motive in all natural events.” 

In Section B the calculus of probabilities is applied to 
molecular physics, and it is pointed out that this calculus 
is profitably applied to life and fire insurance and to the 
reduction of errors of observation, and that therefore its 
application to molecular physics is legitimate. The 
author next explains what is meant by the probability of 
a state; which may be shortly put as follows: A par- 
ticular state may be realised by a great number of 
arrangements or “assignments” as regards the co- 
ordiuates and the velocity components of the individual 
molecules. Each such arrangement he calls after 
Planck, a “complexion,” and “the number of the 
complexions included in a given state can be defined as 
the probability W of the state.” This idea is further 
developed in the succeeding pages, and the conclusion is 
come to “that the entropy of a physical system in a 
defined condition depends solely on the probability of the 
state.” The next step is to obtain a numerical relation 
between the entropy S and the probability of the state 
W. This aspect of the question is considered in 
Part II., where, in the first place, Maxwell’s law of the 
distribution of molecular velocities is shortly described, 
and finally the following equation is obtained :— 

S = k log W + constant, 
where / is a universal integration constant, which 
Planck has found, by the consideration of certain 
phenomena of radiation, to be :— 


ere 
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If, therefore, the probability or the number of complexions 
W can be obtained for any given state, a numerical value 
of the entropy follows. 

In section C the author shows how to determine W by 
means of an analogy with dice. The dice have as many 
faces as there are elementary regions, and the number of 
these dice are equal to the total number of molecules. 
The faces of the dice are numbered to correspond with 
the number of molecules that might occur in each 
region, and therefore a particular state is represented 
according to the numbers that appear on the throw of the 
dice. Obviously, any particular state can be realised in 
very many ways, and in a numerical example given by 
the author, in which there are ten dice (molecules) and 
six dice faces (elementary regions), the number of ways 
in which a particular state can be obtained is shown 
to be 12,600. Clearly, therefore, in a substance the 
number of complexions is enormous. Certain derivations 
made by Planck of Maxwell’s law of the distribution of 
molecular velocities are given, and, finally. after some 
explanations, which will not be found easy reading, the 
following equation is obtained for entropy (S) :— 


S = constant + i N ( : log U + log V ) 


where U is the total energy and V is the volume. The 
value of * has already been given, and, according to 
Planck, the number of molecules in 1 cubic centimetre of 
an ideal gas at freezing point is 2.76 (10"). 

Part III. deals with certain physical interpretations of 
the preceding matter, and considers isobaric, isothermal, 
and isentropic changes, also heat conduction, diffusion of 
gases, and finally, the relation between entropy and the 
second law is discussed. 

A great number of definitions of growth of entropy are 
given at an early stage in the argument, such as the 
following :—‘“ Growth of entropy is from less probable to 
more probable states.” “Growth of entropy is a passage 
from a somewhat regulated to a less regulated state. It 
represents, in a certain sense, Nature’s escape from 
thraldom.” ‘Growth of entropy corresponds to increase 
in the number of molecular complexions.” And, finally, 
“ Any function whose time variation always has the same 
sign until a certain state is reached, and is then zero, 
may be called an entropy function.” The book concludes 
with Boltzmann's statement:—‘The driving motive 
(or impelling cause) in all natural events is the difference 





between the existing entropy and its maximum value.” 
We can recommend the book to those who desire to 
exercise their thinking powers. 


Barker's Mills to Turbines, being the Quest for the Perfect 
Rotary Steam Engine. By William Joshua Harding, 
M. Inst.C.E. London: G. H. Wood. 1911. 

Tuose who have seen through the pseudonym on the title 

page of a certain other book have thought of Mr. Harding 

as more than half poet. There is no poetry in his latest 
publication. If you turn to page 79 you may run straight 
forward into the three hundreds without ever getting 
away from one interminable table. It starts you at 

150 B.c. with Hero’s Records, and it misses no patent in the 

British files that deals in any way with rotary engines or 

turbines till it lands you at the end of 1910. This table 

gives you first the name of the patentee, then the number 
of the patent, then a few codified particulars, and finally 
remarks on the principal features, as, for example, 

“ Steam-piston-pressed abutment cam-worked.” We are 

at a loss to know to what use the table can be put, and yet 

such pains have been spent on it that we feel it ought to be 
used for something. Probably the Patent office staff at 
least will be glad to have it. Amongst the pages that 
bring us to the beginning of this never ending table we 
find more interesting matter in the form of a brief review - 
of the steps that have led up to the turbine, and the 
fruitless efforts to make a real rotary engine. We are 
very glad to note that Mr. Harding is not led into the 
error of taking the rotating cylinder engine for a rotary ; 

Reuleaux pointed out years ago that it was nothing of the 

kind. Upto the end of 1909, if Mr. Harding’s figures may 

be trusted—and no man will equal his industry by checking 
them—1429 patents of rotary engines were in existence. 

Our author divides all the kinds of engines with which he 

deals into seven classes, namely, Barker's mill, steam 

wheel, gravity engine, turbine, rotary, Root’s blower 

(type), and revolving cylinder (type). Barker’s mill is 

Hero’s engine, and is a reaction turbine of sorts; the 

steam wheel is the Laval turbine, and those whose memo 

ries are short should read again in this book the extracts 
from Richard Boyman Boyman’s extraordinary patent 
specification of 1860, in which the use of pressures up 
to 1000 lb. per square inch, and the use of intermittent 

instead of constant jets was advocated. Let us quote a 

few lines to stimulate further inquiry :—“ | believe it is 

a new doctrine in the science of steam that there is a 

sufficient dynamic force in so light a body as one foot of 

steam—kept up by reaction—to propel locomotives. and 
vessels, without engines and propellers, against the 
heaviest storms.” “ But,” he adds, with a touch of bitter- 
ness, “everything new is impossible till verified, and 
then it is either self-evident or known before, or no dis- 
covery at all.” In advocating high-pressure steam he 
says, “The loss in marine, locomotive, and stationary 
engines, is as much a national loss as if a million or two 
of sovereigns were coined every year at the mint, taken 
down to the sea in ships, and thrown overboard. Now 
this great treasure can be, and, therefore, in time will be, 
saved simply by using very high-pressure steam on sea 
and land.” We are getting nearer Mr. Richard Boyman 

Boyman’s ideas, but are still a good way from 1000 lb. 
“Gravity engines,” referred to above, is not a very 

happy title, and the list includes apparently several 

devices which only an active imagination can connect 
with gravity—in any sense of that word. Having got 
his classification Mr. Harding proceeds to make out 
another table showing the lines progress has followed in 
the years since Hero gave his engine to the world. 

It is a wonderful book, and our only regret is that we 
don’t ‘know what use to make of it; but perhaps in 
these utilitarian days that is not the least of its charms. 
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forecastle which will enable the vessel to keep the sea in all 
weathers. The uniformity of armament in the Yarmouth 
marks a great advance in second-class cruiser construction ; 
with their great speed and fair fighting qualities, the type to 
which the new ship belongs are well fitted to act as scouts 
for the fleet and convoys to merchant ships. 

While the designed speed is the same in all the ships, the 


LAUNCH OF H.M.S. YARMOUTH. 


H.M.S. YARMOUTH, a protected cruiser of the ‘‘ improved 
Bristol *’ class, was Jaunched on 12th inst. from the works 
of the London and Glasgow Shipbuilding and Engineering | 
Company, Govan, the naming ceremony being performed by | 
the Countess of Leicester. The Yarmouth is a sister ship to | 
the Falmouth, launched by Wm. Beardmore and Co., | more economically 
Dalmuir, on September 20th last year; the Dartmouth. | considerably less with the Brown-Curtis type of turbine than 
launched at Barrow in February; and the Weymouth, which | yith the Parsons type, and in this way increased screw 
is being constructed at Elswick. These ships, while of the efficiency should be ‘obtained. That such increase is not 
obt: ined at the expense of efficiency in the turbine was 
| clearly demonstrated in the Bristol by the highly successful 











resu't: of the steam, water, and coal consumption trials. 

; The following are figures of comparison as to dimensions, 
power and armament between the Yarmouth and the 
Bristol : — 

Bristol. Yarmouth 

Length on water-line 45. 450ft. 
Beam .. bin 47ft. 485ft. 
Draught Li sft. 154 ft. 
Displacement 4820 tons 5250 tons 
Designed S.H.P. 22,000 22,000 
Designed speed 24 knots 25 knots 

| Armament. . 2 Gin. Q.F. 8 6in, YF. 

10 4in, Q.F. 4 3-pdr. YF. 

Torpedo tubes .. 2 2 
Coal capacity .. 800 tons .. 1000 tons 
Complement 376 oa 


The launch of the Yarmouth took place about noon, and 
was entirely successful, the checking of the way on the vessel 
when afloat being skilfully carried out. In a very short 
time after the vessel was water-borne she was brought along- 
side the west quay of the firm’s new tidal basin, a description 
of the construction of which appeared in THE ENGINEER 
for February 17th. 

The Yarmouth is the thirteenth naval vessel which the 
London and Glasgow Company has built for the British 
Government, and in her case, at the launching stage, con- 
struction and outfit were in a very advanced condition. All 
her boilers, funnels, auxiliary machinery, propellers, and 
shafting were in place. Her turbine machinery, prepared by 
John Brown and Co., Clydebank, is quite ready to be put in 
position; and in a very short time she should be ready for 
handing over to the Admiralty. She is not such a powerful 
vessel as the cruisers of the ‘‘ County ’”’ class, three of which 
were built at the London and Glasgow Company’s yard, as she 
is intended for purposes of scouting and acting as one of the | 
eyes of the fleet rather than of going into the line of battle. 

It is interesting to recall, as was done by Mr. James Reid 
at the luncheon after the launch, that the Yarmouth had 
been constructed within two or three hundred yards of the 
| place where the Black Prince—one of the first two ironclads 
of the British Navy—was built in 1861. The yard, then 
| occupied by the celebrated Robert Napier, adjoined the 

















BOW OF H.M.S. YARMOUTH 


maximum in the Yarmouth will, it is anticipated, be attained | 
The revolutions of the propellers are | 


same length, differ from their predecessors of the Bristol 
class in respect of greater beam, displacement, and fighting | 
power. The Yarmouth partakes more of the character of the | 
Bristol than her sister ships, in that her propelling machinery 
will be turbines of the Brown-Curtis type, which proved so 
successful in the Bristol and which have been made by the 
same firm, John Brown and Co., Limited, Clydebank. The | 
Yarmouth will, like the Bristol, be propelled by twin screws 
instead of by four lines of shafting and propellers as in the | 
sister ships which are fitted with Parsons turbines. 

For protection the Yarmouth has a curved armoured deck 
of nickel steel, coal bunker protection for machinery, and | 
extensive sub-division by bulkheads. 











recently purchased the site, and on it has formed an extensive 
fitting-out basin and a building berth for the largest size of 
naval ships. 


London and Glasgow Company’s yard. The latter company | 











engineer and managing director of the Shropshire and Mont- 
gomeryshire Railway Company, a company incorporated in 
accordance with the provisions of the Light Railways Act to 
resuscitate the derelict line of the Potteries, Shrewsbury and 
North Wales Company, which for thirty years had been 
abandoned to decay until it had become a secluded track 
choked with tangled vegetation. 

This railway, the main line of which was formally re-opened 
for traffic by the Mayor of Shrewsbury (Major C. R. B. 
Wingfield) on Thursday, 13th inst., has had a remarkable 
career. Projected in the early sixties as a short mineral line 
about nine miles long, a series of schemes was subsequently 
formulated providing for continual extensions, until finally 
it was proposed to construct a great trunk route extending 
from Stoke-on-Trent in the Potteries to the harbour of 
Portmadoc in Carnarvonshire, and for which eleven Acts of 
Parliament were obtained and a capital of nearly two 
millions absorbed. However, the anticipations of the pro- 
moters were not realised, for difficulties arose which prevented 
the completion of the ambitious venture, and only about 28 
miles of railroad were actually opened for traffic, namely, the 
Shrewsbury and Llanymynech section, which was laid double, 
the Llanyblodwell extension and the Criggion branch. For 
eighteen years the railway was worked with varied results, 
but, owing to the large amount of capital expended on parlia 
mentary procedure and constructive works, even when a 
small profit was made, it was totally inadequate to pay the 
interest on the debentures, and as no money could be set 
aside for depreciation, the rolling stock and permanent way 
suffered accordingly. In 1880 a movement was initiated by 
the Great Northern Railway Company to secure running 
powers over the Stafford and Shrewsbury line and acquire 
the struggling undertaking for the [purpose of obtaining a 
direct communication with the Cambrian system. This im 
portant step would have rescued the line from impending 
financial ruin, but unfortunately while negotiations were pro 
ceeding the Board of Trade ordered an immediate closure in 
the interest of public safety, and consequently the project 
was abandoned. About eight years latera new company was 
incorporated by Act of Parliament to carry out a resuscita 
tion scheme, but although a considerable amount of work was 
done the attempt proved abortive, and the railway lapsed 
again into idleness and decay. 


Thus it happened that the neglected and well-nigh for 
saken track became a picturesque wilderness of rank growth, 
upon which year by year Nature, with no uncertain grasp, 
increased her hold. We gave a description of the line as it 
was in 1907 in our issue of April 5th of that year. But 
while the rails lay hidden beneath dense masses of brush 
wood, progressive railway enterprise in other directions was 
slowly but surely raising the hopes of those interested in the 
abandoned line. By an energetic policy of expansion the 
Great Central Railway Company obtained an entrance into 
Wrexham, where, on the completion of the Wrexham and 
Ellesmere line a few years later, it was joined by the 


| Cambrian Railways Company. Harmonious working arrange 


ments were made, and the Cambrian Company secured the 
alliance of a great trunk system which brings into its district 
annually large numbers of visitors from the industrial centres 


| of the North, many of whom are tempted thither by the 


RE-OPENING A DERELICT RAILWAY. 


To rescue an unfortunate railway from a state of ruinous 





decay and remove the legal and financial difficulties that 
have hitherto overwhelmed it is no mean achievement, yet | 
There is a long raised | this has just been accomplished by Mr. H. F. Stephens, the 





angling facilities in the neighbourhood of Llanymynech. 
Early in January, 1904, a light railway was opened for traffic 
from Porthywaen, up the Valley of the Tanat, to Llangynog, 
through a romantic district of great natural beauty and 
historic interest, and the Cambrian Railways Company forth- 
with commenced a passenger service over the old ‘‘ Potteries’’ 
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—— 
way from Llanymynech to Blodwel Junction to 
connect with the new line. 

These recent developments and the means afforded by the 
Light Railways Act, brought within the realm of possibility 
the successful accomplishment of a scheme for restoring the 
remaining portion of the disused line to its original sphere of 
usefulness, and, by the adoption of practical up-to-date 
methods, making it a paying concern. Such a scheme was 
subsequently introduced by Mr. H. F. Stephens, who is the 
controlling spirit of several other light railways, and efforts 
wore at once made to release the unfortunate undertaking 
from its financial entanglements and to secure the necessary 
powers to proceed with the resuscitation of the line. With 
tact and zeal Mr. Stephens overcame all difficulties, and 
having enlisted the interest of the Earl of Powis, the Earl of 
Bradford, and several other influential gentlemen, who— 


extension rail 


together with the local authorities—generously financed the | 


the branch line to Criggion Quarries, which is also being 
reconstructed. Running powers have been granted over the 
Cambrian system to Oswestry, and similar powers have been 
conferred on the Cambrian Company for running over the 
light railway from Llanymynech to Shrewsbury. 

Success for the new venture is confidently expected, and as 
every effort is being made to foster the milk traffic, agricul- 
turists will benefit accordingly. The lime industry at 
Llanymynech should receive a fresh impetus, and when the 
branch line is completed, quarrying activities in the neigh- 
bourhood of Criggion will be renewed. 











| BRASSES AND BRONZES. 


| AT a meeting of the recently formed London section of 


yenture, the scheme progressed step by step until the seem- | the British Foundrymen’s Association on Friday, April 7th, 
ingly impossible task has now been accomplished of convert- | Mr. P. Longmuir delivered a lecture on ‘‘ Brasses and 


ing the derelict line into an efficient and well-equipped light | Bronzes.’ 


railway of standard gauge. 


’ Mr. J. Oswald, President, was in the chair. 
| After pointing out that the metallurgy of brasses and 


Although during the long period of disuse the station | bronzes had by no means been neglected hitherto, and that 
buildings and equipment had fallen into ruins or disappeared | there had been a wealth of research in non-ferrous metals, the 


altogether, the more permanent works suffered less from the | 


ravages of time, and when the railway was cleared about six 
months ago it was discovered that the cuttings, embank- 
ments, and bridge piers needed but slight repair, while the 
rails, chairs, spikes, and girders were in excellent condition. 
The rails are of iron, 701b, to the yard, and these having 


withstood a severe test, have been re-used, but as the sleepers | 
and keys had all rotted away, it was necessary to provide | 
about 36,000 of the former and double that quantity of the | 
There are forty-six bridges | 


latter for use on the main line. 
between Shrewsbury and Llanymynech, and owing to the 
railway having been originally laid as a double line many of 


these bridges contain substantial iron girders that are not | 


needed for a single track, and these girders have been 
removed for the purpose of erection elsewhere, as over the 
Shrewsbury and Hereford Railway, and in substitution for a 
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lecturer went on to deal with current foundry practice from a 
| scientific point of view. In brass foundry work, he said, two 
alloys stood forward, viz , Admiralty gun-metal—88 copper, 
10 tin, and 2 zinc—and standard yellow metal—70 copper 
| and 30 zinc. All other engineering alloys could be said to be 
modifications of these. An alloy had been defined as an 
intimate mixture of two metals which would not separate 
| into its constituent parts when in a molten condition. There 
were three ways of forming alloys. First, by compression of 
the constituent metals in a very fine state of division ; 
secondly, by diffusion of one metal into another—thus, lead 
and gold, placed in contact, had been shown to diffuse one 
into the other at a temperature below the melting point of 
lead ; thirdly, by cementation. The latter process, as used 
| in connection with iron, was known commercially as case- 
| hardening, as an alloy was produced on the surface by the 





THE SHROPSHIRE AND MONTGOMERYSHIRE LIGHT RAILWAY 


timber bridge of 20ft. span near Maesbrook which collapsed 
when tested by the contractor. 

The railway starts from Shrewsbury at the Abbey Fore- 
gate, where a terminus with island platform and goods 


sidings has been constructed, and after rising by means of a | 
sharp incline crosses the Severn Valley and Shrewsbury and | 
Hereford railways and proceeds to Belle Vue bridge, where a | 


platform designated Shrewsbury West affords facilities for 
residents in this neighbourhood. A short distance beyond 
are the transfer sidings connected with the joint lines of the 
Great Western and London and North-Western Railways. 
From here onwards the railway pursues its course past Meole 
Brace, Red Hill, Hanwood-road and Cruckton to Ford and 
Cross Gates Station, through the pleasant scenery of the Rea 
Valley. About two miles beyond Ford the line is carried 
across the River Severn on a six-span bridge of powerful 
girders resting on iron cylindrical pillars, to Shrawardine. 
From Shrewsbury to Shrawardine the railway has been con- 
structed upon high embankments and in deep cuttings, but 
beyond, the country is practically level, nevertheless the views 
afforded are rich in rural beauty, and, as the course is resumed 
past Nesscliff, Kinnerley and Maesbrook to the junction 
station at Llanymynech, charming glimpses are obtained of 
the Welsh hills and the Severn Valley. At Llanymynech 
the railway connects with the Cambrian main line, the 
branch to Llantyllin, and, vid Blodwel Junction, with the 
Tanat Valley Light Railway. 

Goods sidings have been constructed at all stopping places, 
except Shrewsbury West and Cruckton, and to ensure 
absolute safety patented locking points, supplied by Tyers 
and Co., Carlisle, have been installed where necessary. The 
signals at most stations are of the usual type, but at some of 
the halts revolving disc signals have been erected. Ample 
facilities are afforded for dealing with horse and cattle traffic, 


and arrangements have been made for through rates for all | 


traffic with the Great Western, London and North-Western, 
and other railway companies. 

A service of four trains each way on week-days and 
two on Sundays has been started. The speed is about 
25 miles per hour, and as the line is single throughout its 
entire length of 18 miles, the staff and tablet system of work- 
ing, aided by telephonic communication between stations, 
has been adopted. The rolling stock is entirely modern, the 
coaches, providing accommodation for first and third-class 
passengers, being lighted with acetylene gas and fitted with 
steam heating apparatus. The engine and carriage sheds, 
workshops, and stores are at Kinnerley, this being the most 
Convenient centre for working purposes, and the junction with 


cementation of the soft iron with carbon. Fourthly, fusion, 
the process by which practically all the commercial alloys 
were formed. For small quantities of metal, up to perhaps 
400 lb., fusion was carried out in crucibles fired by coke, gas, 
or oil, but for larger quantities, coal or gas fired reverberatory 
furnaces were employed. 

A highly important point, which had not received the 
share of attention it deserved, was the oxidation of metals 
during melting in an oxidising atmosphere. For example, 
when iron was melting, an oxide was formed which was dis- 
solved in the iron, and metals containing this would not 
produce a sound casting or produce an ingot that would forge. 
The same thing happened in the case of copper. An oxide 
was formed while it was being melted in a crucible furnace, 
was absorbed in the copper, and retained when cold. 
Aluminium also oxidised during melting, but the alumina 
formed was not dissolved by the metal, but was merely 
mixed with it, and was visible as white specks. 

Turning to the influence of dissolved oxides on the pro- 
perties of copper, Mr. Longmuir pointed out that whereas 
pure copper solidified at 1084 deg. Cent., metal with 3.5 per 
cent. of cuprous oxide in it solidified at 1065 deg. Cent. If 
further oxygen were added, however, the freezing point rose 
again. Iron was, perhaps, affected in the same way. If 
oxide were present in the metal, the casting was a hopeless 
failure. A method of deoxidising much advocated in text- 
books was that of melting underneath a layer of charcoal, 
but this was never reliable for commercial quantities such as 
30 lb. or more. Charcoal was a strong reducing agent, but 
if only scattered on the top of the charge it did not reduce 
the oxides from the whole of the pot. To make charcoal 
effective it should be held at the bottom of the pot. For 





| example, a piece of wood held at the bottom of the pot gave 
off gases, and effectually reduced the oxides. 

Among the other deoxidising agents were zinc, phosphorus, 
| manganese, aluminium, calcium, &c. These, when intro- 
duced into a molten metal, combined with the oxygen of the 
oxides and effectually deoxidised the charge. An alloy in 
which oxidation played an important part was German silver. 
All commercial nickel had a considerable content of oxide, 
and German silver was deoxidised by the addition of 
manganese. 

As zine was itself a deoxidiser and the zinc oxide was 
carried away in fumes, the trouble of oxidation was not very 
much felt in ordinary brass foundries. With copper-tin 
alloys, however, it was different. The tin reduced the copper 
oxide, but the tin oxide was still retained: in the metal. It 





was merely a case of transference; the oxygen going over to 


| metal. 











the tin. With copper-tin-zinc alloys, on the other hand, the 
zinc generally deoxidised the whole, the oxide going off in 
fumes, so that no oxide as a rule remained in the metal. 

It was important in mixing charges to remember this fact, 
viz., that a proportion of the zinc went off in the form of 
oxide fumes. Thus, one well-known firm for some long time 
mixed their brass in the proportion of copper 70 and zinc 30, 
and imagined that they had metals in this proportion in the 
alloy. Actually they had copper 76 and zinc 24—i.e., 6 per 
cent. too much of the more costly copper. To comply with 
the specified proportions it was better to add excess of zinc to 
cover the loss. The loss of zinc, however, did not depend 
upon the proportion of zinc in the cold casting, but was deter- 
mined by the temperature reached during melting. Thus, 
with Admiralty gun-metal containing 1.8 per cent. zinc in 
the cold casting, and heated to a maximum temperature of 
1173 deg. Cent., the loss of zinc was 27.7 per cent.; with red 
brass containing 10.2 percent. of zinc, the maximum melting 
temperature being 1308 deg. Cent., the loss was 28.6 per 
cent.; with yellow metal containing 26 per cent. zinc, the 
melting temperature being 1182 deg. Cent., the loss of zinc 
was 26.1 per cent.; and with Muntz metal containing 40.5 

r cent. zinc, the melting temperature being 1038 deg. 
Cent., the loss was only 19.1 per cent. zinc. A careful con- 
sideration of this fact would conduce to systematic working 
as well as result in considerable saving. Commercial yellow 
brass often varied by several per cent. in zinc, and if # 
certain percentage was desired it was better to, and possible . 
to, obtain it exactly. Phosphorus and manganese also had 
heavy oxidation losses. Thus in manganese bronze from 50 
to 70 per cent. of the manganese charged into the alloy was 
often lost. Sometimes the whole was lost, but that was not 
a feature of moment, as its work was merely to purify the 
alloy, which was none the worse for containing no manganese. 

It was not sufficiently realised that all non-ferrous metals 
should be heated up as quickly as possible, and not allowed 
to simmer in the pots. It was far cheaper to pour out an 
alloy into ingots and allow it to cool and then re-melt than 
it was to keep the metal simmering until the moulds for 
casting were ready, on account of the losses-which went on. 

The lecturer then considered various commercial alloys. 
The best gun-metal (copper 88, tin 10, zinc 2) gave a 
maximum stress of 18 tons per square incb and an elonga- 
tion of 11 per cent. Another good gun-metal (copper 86, 
tin 10, zinc 4) gave 17 tons stress and 10.5 per cent. elonga- 
tion. An old Admiralty gun-metal, but still good (copper 
87, tin 8, zinc 5) gave 16.5 tons stress and 9 per cent. elonga- 
tion. The Admiralty specification required 14 tons stress 
and 8 per cent. elongation. Speaking from his experience of 
many hundreds of tests during four or five years, the best 
result he had obtained from an Admiralty gun-metal was 20 
tons stress and 16 per cent. elongation on two inches, The 
worst was 64 tons stress and 3.7 per cent. elongation on two 
inches. As an example of cheaper alloys, the following were 
mentioned :—Copper 70, tin 4, zinc 4, lead 4, and merchant 
scrap 18; also copper 55, tin 5, and merchant scrap 40. 
Merchant scrap should be very carefully examined for free- 
dom from iron bolts, &c. The addition of lead did not 
reduce the cost of the metal, as was often supposed, but it 
considerably improved the turning properties of any gun- 
The lead appeared to be mechanically distributed 
throughout the alloy, and seemed to allow the tool to clear 
itself of chips and turnings, and thus facilitate cutting. 
For solid bearing brasses, as were used before the present 
anti-friction alloys were introduced, a higher content of tin 
was added. For propeller shafts, an alloy consisting of 88-82 
copper, 10-14 tin, and 2-4 zinc was employed. Beyond 14 per 
cent. tin the metal was hard and brittle, and it was not safe 
to exceed 10 per cent. of tin, except for solid bearing brasses, 
as it resulted in a considerable drop in the elongation. At 
present, however, steel shells lined with an anti-friction alloy 
were used in place of solid bearing brasses. 

Turning to bronzes, the lecturer mentioned that phosphor 
bronze was practically the only commercial copper-tin alloy. 
Mild phosphor bronzes with from 0.2 to 0.4 per cent. of 
phosphorus were at one time much used for under water 
fittings on ships, where steel is now used. Tests on a bar cut 
from a very large casting of this metal gave from 19 to 26 
tons per square inch maximum stress, and from 18.8 to 51 
per cent. elongation, the analysis being identical in all cases. 
The Government specification for this material was 17 tons 
stress and 15 per cent. elongation, and the lowest value he 
had ever obtained was 12 tons stress and 5 per cent. elonga- 
tion. Another typical bronze was copper 79.7, tin 10, 
lead 9.5, phosphorus 0.8. Certain special brasses were 
erroneously termed bronzes. Thus a mixture of copper 90 
and zinc 10 gave a maximum stress of 8 tons, and an elonga- 
tion of 15 per cent.; copper 70 and zinc 30 gave a maximum 
stress of 10 tons, and an elongation of 25 per cent., whilst 
copper 60 and zinc 40 gave a maximum stress of 15 tons, and 
an elongation of 10 percent. If manganese was added to the 
last two, the maximum stress could be increased to 25 tons, 
and the elongation to 30 per cent. Certain complex bronzes 
were now stiffened by the addition of ironand aluminium ; the 
presence of manganese was immaterial, as it was only 
required to de-oxidise. 

lt was essential for every foundryman to consider the 
following six points:—(1) The composition of the metal 
employed ; (2) state and material of the mould and cores ; 
(3) the method of melting—and here the lecturer put in a 
very emphatic protest against stewing the alloys; (4) the 
temperature of the metal as it entered the mould; (5) the 
presence of foreign matter, slag, &c., in the mould; (6) 
liquid shrinkage and contraction on solidifying. With 
regard to the right temperature of pouring, he had tested 
some Admiralty gun-metal as follows :—When it reached a 
certain temperature bars were poured, and these gave a 
maximum stress of 8.38 tons per square inch, and an 
elongation of 5.5 percent. The pot was left on the floor for 
two minutes, and more bars poured, which gave 14.84 tons 
maximum stress, and 14.5 per cent. elongation. After 
another two minutes more bars were poured, but these only 
gave 11.02 tons stress, and 5 per cent. elongation. There- 
fore it would be seen that only the second set of bars com- 
pled with the Admiralty specification. To ascertain the 
correct temperatures to reduce failures on the water test, 
they could pour metals into a series of valve moulds at inter- 
vals of half a minute. If all the valves were then tested, it 
would be found that the valves poured at the beginning and 
the end leaked, whereas there was a certain temperature at 
which the best casting was obtained. Consequently, oxida- 
tion and casting temperature were the two most important 
factors which the brass foundryman must consider, both from 
the technical and commercial point of view. 
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THE FIRST RAILWAY IN THE YEMEN. 


(Bya Correspondent in Avabia, ) 


THE first of March may well be recorded in the anvals | 
of the Yemen and the railways of the world as a red- | 


letter day. For the first sod of the Hodeidah-Sana’a Railway 
was cut this morning by His Excellency General Izzat Pasha, 


Chief of the General Staff in Turkey, who has just arrived in | 


Hodeidah to take up his position as Commander-in-Chief of 
the Ottoman Forces in the Yemen. 
Hodeidah, a large number of Ottoman officials, the entire 
mercantile community, and a goodly number of Arab Sheikhs 
and Syeds from various parts of the interior, dressed in their 
picturesque costumes, were present at the ceremony, which 


took place in an open and sandy plain just outside the city | 
walls, on the spot where it is proposed to erect the Hodeidah | 


Railway Station. 
Tt appears to me that it may interest the public at large, 
and the railway world in particular, to read a few details 


about this railway in the Desert of Arabia, and the country | 


through which it will pass. 


It is now a little more than five years ago that a party of | 
French and Italian surveyors and railway engineers came to | 
Hodeidah on behalf of a syndicate in Paris to see if it was | 


possible to run a line through the populated and fertile tracts 


which lie between Hodeidah on the sea coast and Sana’a, the | 
capital of the Yemen, which is situated in the mountains at | 


an elevation of 7648ft. The distance between these two 
places, as the crow flies, is about 150 miles. 
umpossible piece of country for engineering purposes, and the 
surveyors have wholly abandoned the idea of taking a railway 


up to Sana’a this way. 


and another route, that followed by the camel men, was tried | 


and found to be practicable, at least for a part of the distance. 





“The Engineer” 


The Governor of | 


It is an | 


A detour had therefore to be made, | 


a 
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complete. A temporary jetty at Ras-el-Ketib, and a light 


railway as far as Obal, are, however, expected to be complete in 
six months. 
The contract for the entire work has been secured by a 
French syndicate, of which the chairman is Monsieur David 
| Leon Bey, of Paris, and the cost of both the harbour and rail- 
way, which will be a single metre gauge line, with all neces- 
sary buildings, is estimated at £464,000 (Turkisb), or £4000 
(Turkish) per kilometre. 

The Turkish Government have no intention of granting 
concessions of any kind to any private company, as the line 
is primarily intended for military purposes, and has been 
necessitated by the frequency of the insurrections in the 
interior, when the greatest difficulty is experienced, as at the 
present time, in moving troops and sending supplies of pro- 
At the earliest possible moment, when 
| funds permit, the line will be extended to Menakha, which 
| is at the foot of the mountains and is the key to Sana'a. 

The French syndicate has also been authorised by the 
Turkish Government to survey the country between Hodeidah 
and Taiz, vid Beit-el-Fakih, and from Beit-el-Fakih by a 
| roundabout way to Sana’a. This route is circuitous, but the 
| only practicable one. If the Government wish to continue 
the line right up to Sana’a, and can find the money, 
this is the alignment the railway will eventually follow. 
After Menakha the way lies through deep ravines and gorges 
and wadis, impassable mountains attaining altitudes of 
| 9500ft., as at Suk-el-Khamis, and it is with the greatest 
difficulty that camels and mules traverse these parts to reach 
the tableland of Sana’a. 

The work on this railway will be far more arduous and 
intricate than that marvellous feat of engineering of 
| Berkeley’s, with its steep inclines and awkward gradients and 
endless tunnels, known to the engineering world as the Bhor 


| visions to Sana’a. 
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ROUTE ON THE HODEIDAH-SANA’A RAILWAY 


The work of surveying was extremely difficult, as there are 
no roads of any kind in the Yemen—merely sandy tracks in 
the plains and narrow stony passes in the mountains. 
Travelling in the plains is not unlike travelling in the Desert 
of Sindh, only more difficult. Everything is conveyed on 
pack camels, mules, or donkeys, and trade has from time 
immemorial been carried on in this way. 

Arabia is a land of paradoxes. Ask any Arab trader that 
you may meet in the desert, leading his long caravan of 
camels and plaintively chanting a desert air as he jogs along, 
wholly regardless of time, and he will tell you, among other 
tales handed down to him from his forefathers, how in the good 
old days, before the birth of Western civilisation, a merchant 
would set out on a journey from Mokha to Mecca with a 
string of 5000 camels loaded with coffee packed in date-palm 
bags; and how—though the distance judged by English 
standards is about 1000 miles—he would reach his journey’s 
end in exactly a year; and with what regret he would un- 
burden his camels because the journey was over so soon. If 
he could only have been another six months on the way what 
a huge profit he would have made! This is one of the para- 
doxes of this strange land. The West cannot fathom the 
subtleties of the Arab mind—that is the privilege only of the 
dweller in the desert. 

The journey from Hodeidah to Sana’a by the regular trade 
route now occupies from ten to fourteen days. The railway 
will, of course, bring the two places nearer, and considerably 
shorten the journey. It is no wonder then that the Arab has 
a deep antipathy to this new-fangled method of locomotion. 
And it is no wonder that at the ceremony referred to at the 
opening of this letter, the Arabs folded their arms and smiled 
significantly, the portly Syeds looked askance at the proceed- 
ings and shook their heads, the Zereneek Sheikhs, a turbulent 
race not unlike the Zakka Khels of Northern Hindustan, who 
owe allegiance to no Sultan, gravely stroked their beards, 
while the Turk looked on and wondered if the scheme would 
ever be a fait accompli. 

However this may be, the sod of the first railway in 
the Yemen has been cut, and the few engineers and 
surveyors sent out by the syndicate are proceeding with the 
work of construction. They will meet with many obstacles 
in their labours, but they have a point in their favour—they 
are not Turks. 

The original scheme was to build a line down to Sanfur vid 
Obal and thence on to Mefhak and Sana’a ; but the idea was 
abandoned, as the scheme was, among other objections, found 
to be too expensive. It has therefore now been decided to 
proceed with the construction from Hodeidah to Hujjeilla, 
vid Obal, with a branch to connect it with the harbour at 
Ras-el-Ketib. The entire distance is 116 kilometres. 


Simultaneously with this the Turkish Government are 
building a harbour at Ras-el-Ketib, 10 miles from Hodeidah, 
and it is reckoned that these two works will take two years to 


| Ghaut. And if the line in fofo isever built, the engineers 
who build it will have reason to be proud of their achieve- 
ment, for apart from the apathy and hostility of the tribesmen, 
many other dangers will have to be encountered and insuper- 
able difficulties surmounted. 





THE TIN-PLATE TRADE. 





WE notice that a New York correspondent writes to a 
daily contemporary that the United States Steel Corporation 
is steadily wresting the ‘‘ drawback ’’ tin-plate trade from 
importers, and that, at the present rate of declining imports, 
it will not be long before foreign manufacturers are practically 
shut out of the American market in this particular line. 
For many years, as is well known, large canners, oil interests, 
and other concerns in America, which export substantial 
quantities of their products in tin packages or containers, 
have purchased foreign tin-plate for their cans, and have 
taken advantage of the provision in the Tariff Act which 
allows a drawback or refund of Customs import duties when 
this tin is shipped out of the country in manufactured or 
package form. Practically all of this imported tin-plate has 
been for the so-called ‘‘ drawback ’’ trade, as American mills, 
owing to the protective tariff, have monopolised the domestic 
field. The Steel Corporation decided a few months ago to 
make a special bid for this tin-plate business, and accordingly 
closed large special contracts with the Standard Oil Company, 
the Texas Company, and other leading producers of oil, as 
well as with prominent canning interests, whereby the Steel 
Corporation allowed a refund on the tin-plate used in the 
export trade. This concession has, it seems, been sufficient 
to win from foreign makers a very large part of the business 
which they formerly secured. How successful this effort has 
been is strikingly shown by the fact that imports of Welsh 
tin-plate into the United States dropped from 10,000 tons 
last July to 3000 tons last December, while for the month of 
February total imports, according to Government returns, 
amounted to 873 tons, the lowest monthly record in twenty 
years. For the year 1911 imports of Welsh tin-plate are 
expected to fall below 15,000 tons, compared with an average 
of some 60,000 tons or 70,000 tons annually during the past 
ten years. The largest producer, the American Sheet and 
Tin-plate Company, which is a subsidiary of the Steel Cor- 
poration, is now working about 90 per cent. of its hot 
inill capacity ; the company has just ordered a resumption of 
its operations at its mills at Hyde Park, Pennsylvania, which 
have been idle since last October, its Leechburg mills resumed 
recently, and it is understood -that the Saltsburg plant will 
be started shortly. Leading American tin-plate mills have 
lately been taking orders for shipment up to July Ist at 





current prices, while some business, it is said, has bee 
booked on the same basis for third quarter delivery, " 

The foregoing American statements as to lessened imports 
are confirmed to some extent by our own Board of Trad 
returns, which show that the exports of tinned plates a j 
tinned sheets from the United Kingdom to the United States 
during the first quarter of both years fell from 18,185 re 
in 1910 to 7653 tons in 1911. Business with Canada ba. 
also declined for the quarter. But what we are chiefly 
desirous to point out is that this loss of the United States 
market is really making very little difference to Welsh 
manufacturers, whose total business to all markets is in 
fact, increasing by leaps and bounds. The day has gone by 
when tbe United States market was the controlling factor : 
the Welsh tin-plate industry. £1,846,156 is the splendid 
value of the first quarter's total tin-plate exports from the 
United Kingdom this year, which is an advance upon the 
corresponding period of last year of £350,330, and upon the 
year before that of as much as £511,370. The corresponding 
progress in quantity for the first quarter of each year has 
been from 99,792 tons in 1909 to 112,889 tons in 110, and 
130,632 tons in 1911. ‘The Welsh tin-plate makers may 
well be proud of such a result. Compared with a year ago 
a largely increased trade has been done during the past quarter 
with India, Australia, China, Japan, and all the European 
markets, including Germany, the Netherlands, France 
Roumania, Norway, Belgium, Italy, Portugal, and Russia, 
Increased exports have also gone to various minor markets 
grouped in the returns as other countries. 








CouRsES IN ENGINEERING.—We understand that practical 
courses in engineering, building, and surveying will be given during 
the evenings of Mayand June, if there are sufficient entries, at the 
Goldsmith’s College (University of London), New Cross. The 
classes being unconnected with any definite course, except as to 
surveying, are open to any student. 

CrysTaL PAaLacE ENGINEERING ScHooL., — The ‘ Wilson 
Premium” for the best paper read before the Crystal Palace 
Engineering Society—affiliated to the gong | of Engineers—during 
the present session, has been awarded by the Council to Mr. J. F. 
Ormesby for his paper on ‘‘ Liquid Air.” Other papers read during 


the session were :—‘‘ Locomotive Superheaters,” by Mr. F. E, 
Wright ; ‘‘ Roads,” 4 Mr. C. M. H. Sheridan; ‘Tube Rail- 
ways,” by Mr. G. H. Henfrey ; and ‘‘ Sanitation,” by A. Zammar, 


| The Premium was presen to Mr. Ormesby by Sir George Reid, 
K.C.M.G., High Commissioner for Australia, on the occasion of the 
115th Distribution of Certificates of the above school on Wednes- 
day, April 12th, at which he presided. 

THE RHYMNEY VALLEY WATER BILL.—This Bill has now reached 
the stage of second reading, and will shortly come before the 
Committees. The Bill is promoted by the Urban District Councils 
of Gelligaer, Caerphilly and Mynyddislwyn, and has for its object 
to secure a supply of water for the future requirements of the 
Rhymney Valley, and to acquire the existing water undertakings 
in the valley. The scheme provides for the formation of a water 
board consisting of nineteen members elected by the seven district 
councils which lie within the limits of supply, the area of the latter 
amounting to 66.2 square miles. In addition to the purchase of 
the existing undertakings the new water board proposes to 
construct additional works, involving an estimated expenditure of 
£515,000. These works include an impounding reservoir on the 








Taf Fechan, about 24 miles north of Dowlais, having a capacity of 
2859 million gallons, together with the necessary trunk mains, 
| service reservoirs, filters, and other subsidiary works necessary for 
the scheme. 

| FREE PLACES AT THE IMPERIAL COLLEGE OF SciENcE.—The 
| London County Council has recently decided to make a mainten- 
| ance grant of £8000 to the Imperial College of Science and Techno- 
| logy, South Kensington, 8.W. In return for this grant it secures 
| the privilege of a twenty-five students for one year's free 
instruction at the Imperial College. These places are to be filled 
as from October, 1911. The instruction will be of an advanced 
nature, and therefore only advanced students who are qualified to 
enter on the fourth year of the course should apply. There is no 
restriction as to income, but intending candidates must be ordi- 
narily resident in the administrative county of London, and must 
be students at an institution aided, maintained, or approved by 
the Council for this purpose, who have attended regularly courses 
| of instruction for at least two sessions, The free studentships do 
| not entitle the holders to any maintenance nts, but cover all 
ordinary tuition fees, No examination will adopted for the 
final selection of the students from the applications received. The 
free studentships will be awarded on consideration of the past 
records of the candidates, the recommendations of their teachers, 
the course of study they intend to follow, and generally upon their 
fitness for advanced study in science applied to industry. [t is 
quite possible that in special cases the free places may be extended 
to twoor more years. Application forms (T. 2/268) can be obtained 
from the Education Officer, London County Courcil, Victoria 
Embankment, London, W.C., and must be returned not later than 
Saturday, 27th May, 1911. 

RoyaL METEOROLOGICAL SocieTy.—The monthly meeting of 
this Society was held on Wednesday evening, the 19th instant, at 
the Institution of Civil Engineers, Great George-street, West- 
minster. Mr. W. Marriott read a paper on ‘“ Variations in the 
English Climate during the Thirty Years 1881-1910.” The Royal 
Meteorological Society in 1874 commenced the organisation of a 
series of ‘*Second Order Stations,” at which observations of pres- 
sure, temperature, humidity, rainfall and wind are made twicea 
day, viz., at 9 a.m. and 9p.m. In addition to these, another 
class of stations termed “Climatological,” at which observations 
are made once a day, viz., at 9 a.m., was organised in 1880. The 
monthly results from all these stations have been published in the 
Meteorological Record. The author has taken the general monthly 
means of all these results as representing the means for England 
and Wales, and these general means were exhibited to the meet- 
ing in the form of a series of diagrams in which the variations of 
the various elements for each month were shown in red when 
above the average and in blue when below the average for the 
thirty years 1881-1910, The warmest months were August, 15%, 
July, 1900, and July, 1901, while the coldest months were 
February, 1895, January, 1881, and December, 1890. During the 








last fourteen years the temperature in October was above the 
average, with only one exception, viz., 1905. The years with the 
highest mean temperature were 1898, 1893, and 1899, and the 
years with the lowest temperature were 1892, 1888, and 153/. 
The month with the highest mean pressure was February, 1891, 
and that with the lowest pressure was March, 1909. On the 
average, April is the month with the least rainfall, and October 
the month with the heaviest rainfall, while June has the least 
number of days of rain. The wettest months during the thirty 
years were October, 1903, and October, 1891, and the driest 
months were February, 1891, and April, 1893. The years with 
the heaviest rainfall were 1903 and 1891, and the years witb the 
least rainfall were 1887 and 1893. The wind diagrams showed 
that the prevailing winds were from the south-west and west, but 
that in April,«May, and June north-easterly winds are more pro- 
nounced than in the other months of the year. Two rs by 
Captain C. H. Ley were also read, viz.:—(i) ‘‘The Value of the 
Two-theodolite Method for Determining Vertical Air Motion, 
and (2) ‘‘ An Automatic Valve for Pilot Balloons,” 
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STEERING GEAR EXPERIMENTS ON THE 
TURBINE YACHT ALBION. 
$s. HELE-SHAW, LL.D., F.R.S., Associate, and | 
Mr. F, LEIGH MARTINEAU, 
Introduction. —The experiments recorded in the following paper | 
as undertaken by the kind permission of Mr. H. Loetiler, M.A., | 
> owner of the 8.Y. Albion, one of the largest British yachts | 
tho ong BP. by 37ft, beam, and 16ft. 6in, draught), baving a 
tee arement of 1700 tons, turbines of 2000 ge pa and a | 


py Mr. H. 








ce speed of about 15 knots. She was built by Messrs. 
en Hunter and Wigham Richardson, in the year 1905, to the 


It is unnecessary to give a description of the steam steering rudder head is able to yield by the transfer of oil from one ram 


ear, which is shown in dotted lines in Fig. 1. It is of the well- 
nown type adopted in all vessels by the British Admiralty, in 
which two steam cylinders drive a right and left-handed screw 
through the medium of a worm and a worm wheel. The right and 


| left-handed screws respectively operate nuts, which, in turn, are 


connected with coupling rods attached to opposite ends of the 
tiller head. The other gear is of novel form, and as this is the 
first of the kind ever installed, a brief description will now be 
given. 

The clectvic-hydraulic steering gear.—Fig. 2 is a diagrammatic 
view of the electric-hydraulic gear, in which it will be seen the 
rudder head A is operated by rams, working in two cylinders B 1 
and,B2. The rams themselves are actuated by oil, which is 


STEAM STEERING GEAR (DOTTED LINES) AND ELECTRIC-HYDRAULIC GEAR (FULL LINES) 


OF TURBINE YACHT ALBION. 
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Fig. 


desigus of Sir William White, K.C.B., F.R.S., the turbines+being 
— by the Parsons Marine Steam Turbine Company. 

lhe yacht was originally fitted with electrical steering gear, 
which, in 1908, was replaced by steam steering gear. Messrs, JJ. 
Hastie and Co., of Greenock, who were the makers of the steam 
steering gear, in the early part of last year obtained an order to 
add, as an alternative gear, the electric-hydraulic gear devised by 
the authors of this paper. he latter gear has practically been in 
continuous operation ever since it was installed, and as the two 
gears are worked from the bridge from the same steering wheel 

















Fig. 2—~ELECTRIC-HYDRAULIC STEERING GEAR 


and telemotor, or hydraulic connection between the wheel and 

steering gear, either one ur the other being used as desired, the 

preference shown by the captain and quartermasters for the new 

6 agai supports their testimony as to its satisfactory 
cing. 

The hydraulic gear lends itself admirably to measurement of 
rudder pressures and power used, and, as it was possible to obtain 
titernative records under the same conditions of this gear and of 

© steam apr. Loaed by simply changing from one gear to the | 
ood with a clutch, a series of trials was arranged, the results of | 
which, it was thought by the authors, would be of interest to | 
members of this Institution. 
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supplied from a rotary variable stroke pump C, ‘The pump itself 
is driven by the electric motor D. The operation of the gear is as 
follows :—E is a rod controlling the operation of the pump in such 
a way that when it is in mid-position no oil is being pumped. 
According 1s it is moved in or out from the central position, the 
oil is transmitted under pressure through one or other of the pipes 
F 1 and F 2 to the cylinders B1 and BY. In this way, by the mere 
movement of the spindle EK the rudder lead can be put over to port 
or starboard as required. The actual operation of the spindle E is 
etfected by means of a floating lever G, coupled near its middle 


cylinder to the other, and, since the floating link is thereby moved, 
the pump is automatically set in operation, and the rudder restored 
to the position corresponding to that of the steering wheel—with- 
out the intervention of the steersman. 

There is practically no leakage, but what little there is is taken 
back into the make-up tank, which is conveniently placed below 
the level of the system. It is obvious that, as the flow is reversible 
—the pressure and suction sides being interchangeable—the twu 
sides of the pump must each be connected with the tank by a pipe 
having a non-return valve, and by means of these two non-return 
valves the leakage is returned to the circulating system. 

The object of this paper is not to describe the new steering gear 
itself, but rather to give the results which have been obtained with 
it, but there is one part of it, namely, the variable stroke pum), 
to which allusion must be made, as it is this pump which has 
rendered possible the invention of the steering gear itself, and 
which has enabled the difficulties which have hitherto proved so 
great in previous attempts to employ electric steering gear to be 
successfully overcome. Space does not permit a full account of 
the pump to be given, which, owing to the introduction of a new 
mechanism, has a very high efficiency for a large range of pres- 
sures, and which can work at high speed, thus enabling it to be 
coupled direct to the electric motor. It will suffice to give a brief 
explanation of the manner in which the reversal of flow, together 
with the required variation of stroke, is obtained by means of this 
pump. This will be understood from Fig. 3, in which I., II., and 
III. represent views of a purely diagrammatic character, showing 
the operation of the pump. 

From these diagrams it will be seen that the pump consists of 
four parts, namely :—(1) The containing case, which carries the 
bearings in which the rotating portion works. (2) The revolving 
cylinder body, in which it will be seen the working rams operate. 
(3) A central fixed shaft, made of hardened steel, which serves as 
the bearing of the cylinder body, and in which are the induction 
and eduction passages P and Q lengthways, and which acts as a 
fixed valve in communication with the various cylinders. (4) 
Lastly, what is called the “‘ guide ring,” which is a circular frame 
capable of being moved to and fro by the spindle E, so that it can 
either be placed in the central position, as shown in the first 
diagram, or moved to and fro on either side of centre, as shown in 
the second and third diagrams. 

Suppose, in the first instance, that the guide ring is in the 
central position, as in Diagram I., and the cylinder body rotating 
in the direction shown by the arrows, then, inasmuch as the 
slippers rotate in a circle, no movement of the plungers takes 
place, and there is no suction or delivery. This is the usual con- 
dition of affairs when the helm is steady, and the course of the 
ship is set. Suppose now a movement of the wheel is made; the 
telemotor instantly operates on the spindle, the guide ring is 
moved in one direction or the other according as the helm is put 
over to port or starboard. Let us suppuse, in the first place, it is 
put over in the direction of Diagram II. In this case, the plunger 
moving above the centre line will evidently be moving outwards, 
and, therefore, will be drawing oil along the passage P, which is 
shown in the cross section, and, having reached the extreme out- 
ward position on the left, they are in turn closed by passing the 
shaded portion of the bridge, and on passing through the lower 
half of the circle are gradually forced inwards, the oil contained in 
them being driven along the passage Q shown in cross section, and, 
finally, when empty, are closed by passing over the bridge on the 
right-hand side. Thus, under these circumstances, P becomes the 
induction and Q the eduction passage, and the volume in the ram 
cylinders to which these parts are respectively connected by the 
pipes F 1 and F 2 in Fig. 2 becomes greater or less and so causes 
corresponding movements of the rams, and consequently of the 
tiller head. It is obvious that exactly the reverse operation takes 
place if the movement of the guide ring takes place through the 
spindle E being moved in the opposite direction, asin Diagram 
LII., in which case Q becomes the induction and P the eduction 
passage, the tiller head being immediately moved in the reverse 
way. In practice, the extreme stroke, as shown in the figures, is 
rarely used, and, as will be made evident hereafter by the dia- 
grams taken in the experiments, the tiller head responds so quickly 
to the slightest movement of the steering wheel that, in general, 
an almost imperceptible movement one way or the other of the 
guiding ring, that is, a minute stroke of the plungers, serves to 
keep the ship on the required course. The pump itself requires 
very little effort to keep it continually running, and derives its 
high efficiency from certain features which do not materially com- 
plicate it, and which are not directly involved in the theory of its 
operation. 

The actual arrangements in the case of the Albion are shown in 
Fig. 1, where the relative positions of the steam and electric- 
hydraulic steering gears are clearly visible in plan and elevation, 
the former being given in dotted, and the latter in full lines. The 
letters which are employed in connection with the electric-hydraulic 
gear correspond to those used in Fig. 2, so that the general 
arrangements will be easily understood from Fig. 1. 

The operation of the gear itself is illustrated by a working 
model, showing an alternative disposition of the ram cylinders, 
which, in this case, have their axes in one line, instead of being, as 
in the case of the Albion, parallel to each other on either side of 
the rudder head. A reproduction of this model is given in Fig. 4. 
This disposition of the rams is the same as that adopted in the 
new Orient liner s.s. Orama, and also in the two new Austrian 
Lloyd steamers, s.s. Wien and Helcuan, and several other large 
vessels which are being fitted with this gear. This type embodies 
the well-known feature and corresponding advantage of the Rap- 
son slide. In some designs for naval purposes a combination of 
the two above positions of the ram cylinders is employed, In the 
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Fig. 3—DIAGRAMMATIC SECTIONS OF PUMP 


point to the spindle E, and controlled at one end by alever H, which 
1s connected with the telemotor, and by means of the latter is 
operated from the bridge. The other end of the floating lever G 
is connected, by means of the link L, to the tiller head. Thus, as 
the link H is moved, the other end of the lever G being for the 


latter case the ram cylinders are, as in the Albivu, placed length 
ways with the ship, but, instead of trunk pistons, double-acting 


| rams, with two ram cylinders, are employed, operating a false 


tiller head, which is coupled up with the true tiller head by meaus 


| of connecting rods, so that the steering gear can be placed in a 


moment fixed, the spindle E starts the pump in operation, and, as | 


a consequence, the tiller head begins to move. In doing this, the 
link L moves the other end of the lever G, and hence tends to 
bring the spindle E to its middle position, and so stops the pump- 
ing action—although the pump continues rotating—and in doing 
so the rudder head is left exactly in the position corresponding to 
that which the wheel and telemotor have been made to take up. 


The only other essent al feature is the pipe P connecting the two | riments being repeated in the smoother waters of the Solent un 


ram cylinders, in which is placed a spring-loaded by-pass valve M, 
so arranged that if the rudder be subjected to any shock which 
would bring about more than certain predetermined stresses, the 


| 
| 


convenient and safe position. 

General nature of experiments.—The experiments, which extended 
over three days—namely, February 24th, 25th, and 27th, 1911— 
were conducted under a sufficiently wide range of conditions. 
During these three days the weather was boisterous, and advan- 
tage was taken of the fact to make a certain proportion of the 
observations in a fairly rough sea off the Needles, the same — 

er 
the shelter of the land. 

The main results may be given under two distinct heads—(1) 
those which relate to the relative ease of manipulation, quickness 
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of action, and convenience of handling of the two kinds of gear ; 
(2) the engineering aspect of the working as represented by the 
“ered absorbed with the two gears and their respective efficiencies. 
n the case of the former it will be shown that means were found 
to arrive at a very definite conclusion. The general results appear 
to be confirmed in a note made by the captain, who can give an 
extended experience of working, and thereby deal with a side 
which it is not possible to touch upon as the result of « limited 
number of experiments. 
The second series of experiments, which deal with the measure- 
ment of power and efficiency, are quite complete in the case of the 
the new gear, since it has been possible to make very accurate 





“The Engineer” 
Fig. 4-MODEL OF STEERING GEAR 


electric and hydraulic observations, whereas the steam indicator 
diagrams which have been taken in the case of the steam gear do 
not, of themselves, give a record of the whole of the steam which 
has been used, which it is very difficult, if not impossible, to 
ascertain, since the steam for the steering gear is taken from the 
main boilers, which are employed for other auxiliary machinery, 
such as the turbo-generators, in addition to the main turbines 
themselves, the sume condenser being used for all auxiliaries. 
Although, as will be seen heresfter, a very practical general con- 
clusion can be arrived at, it would not be sufficiently correct to 
institute exact comparisons as to the relative etticiencies of the 
two kinds of gear. There is another reason for not tabulating the 
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Fig. 5—LAG RECORDER 


exact relation to each other of the results obtained, and that is, 
whereas the steam gear represents the results of a long process of 
evolution, and is, according to the makers, as small a size as it 
would be safe to use, with the electric-hydraulic gear, which is 


the first of its kind, it was obviously necessary to be on the safe | 


side in the matter of power and weight. The experiments made, 
as well as the running of the past year, have proved that the 


electric-hydraulic gear is more than three times as powerful as | 
was necessary, and that, instead of a 10 horse-power electric | 
motor and corresponding variable-stroke pump (which was put in, | 
as the steam gear was shown to be capable of developing 20 horse- | 
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Fig. 6B—-THEORETICAL LAG DIAGRAM 


power), a 3 horse-power motor and suitable pump would have 
been amply sufficient for any call that has ever been made upon it. 
Nothwithstanding the fact that for the two foregoing reasons the | 
conditions of the experiments are in favour of the steam gear, it 
will be seen that the new gear shows to great advantage, having a 
high efficiency and requiring the expenditure of a remarkably 
smal] amount of power in its actual operation. 
The way in which the experiments were conducted was as 
follows :—A series of observations were made under five condi- 
tions: (1) Full speed (14-15 knots); (2) speed of 11 knots: 
(3) speed of 6 knots; (4) dead slow, or at anchor ; (5) full speed 
astern, | 
For each of the five conditions, the helm was put over as | 
follows :—(1) From middle position hard to port, right from port | 
to starboard, and back from starboard to middle position ; (2) from | 





middle position hard to starboard, right from starboard to port, 
and back from port to middle position. 
| This was done in general for three speeds of movement of the 
| wheel, namely:—(a) One minute for putting the helm over from 
middle position to port or starboard; (6) half a minute for 
ditto ; (c) as quickly as the helm could be moved (about 5 sec.). 
Thus, apart from the repetition of experiments, which in many 
cases were repeated several times, there were, in general, thirty 
systematic experiments with both steam and hydraulic gear. All 


these experiments involved the taking of complete diagrams, which | 


were carefully worked out and tabulated. 

In order to avoid an undue amount of repetition, examples only 
of these diagrams have been given 
in this paper, and a general sum- 
mary of results, but the data them- 
selves are available to those who may 
wish to make similar experiments, 
and it is probable that observations 
may be obtained from the larger 
ships which have been mentioned 
above. 

Relative ease of handling and queck- 
ness of action of the two kinds of gears. 

Assuming any steering gear to be 
sufficiently strong and well-propor 
tioned to meet all contingencies, 
there are two primary requirements 
for a steering gear, viz., efficiency 
and economy of operation, and readi- 
ness of manipulation with prompt 
action. The former, although a 
most important matter, must be con- 
sidered of only secondary importance 
compared with the latter, which will 
therefore be now considered. In all 
ships of any size the steering gear is 
set in operation by some system of 
communication from the bridge or 
wheel-house, usually by a telemotor, 
and the quickness of the action of 
the steering gear is measured by the 
speed with which the movement of 
the steering wheel, however slight, 


arrangement, is followed by 
movement of the rudder head. In 
other words, the measure of the sen- 
sitiveness of the steering gear is 
really the accuracy with which the 
position of the steering wheel is re- 
produced by the tiller head at any 
instant. 

The authors have not been able to 
discover in the numerous contribu- 
tions to the questions of steering, 
published in the ‘‘ Transactions ” of 
this Institution, any direct mode of 
measuring or recording this relation. 
! A new instrument has tke-efore been devised, which ena- 

bles the relative movement of the telemotor and the rudder 

head to be graphically described at every instant. Inasmuch 
as the movement of the steering wheel must presumably 
always precede, even if by a momentary interval, that of the 
rudder, the rudder in turn must lag behind the steering wheel, and 
the property which this apparatus records may therefore be called 


lag recorder in the present experiments simply consisted of a 
sliding board on which a square piece of paper is placed, and which 


acting through the telemotor or other | 
the | 


ee 
enero — 
| from Fig. 6. If the two movements above describ 
spond, a straight line would be drawn at an an 
| depend upon the relative scales of the two 
however, one movement lags behind the other, th 
would result in a closed curve. The complete cycle cons 
putting the helm over to either port or starboard, then ri “4 cel 
to the opposite side, and back to the original position Th vie 
of the closed curve is a measure of sensitiveness of the pr area 
gear. oering 
~ 6 —— a erg ge curve thus produced : 
AB is the straight line drawn by the pencil, whic , 
| the curve under an ideal calling When The tna — 
in absolute unison with the steering wheel and telemotor, ine 


ed exactly 

gle, which be 
movements, 

€ complete eyele 


case the area is zero, and the sensitiveness infinitely great, Le 
now suppose that the wheel and rudder are in the middle e - 
and the pencil is at point O. Suppose the movement of F Sg 
motor takes place without the rudder moving, and the pencil e- 
| brought into the position C by moving along the line OC te . 
that point the rudder and telemotor move together, the ) 
describing the l‘ne C D till the point D is reached, where the ng 
ment of the wheel ceases—this may not necessarily mean in the 
| position when the wheel is hard over—and the telemotor sto ‘ 
while the rudder goes on moving. the pencil moving vlong theif: 
1) EK, If the movement which the rudder finally takes cae 





Electric-Hydraulic. 


Steam. 
Fig. B—LAG DIAGRAMS 


corresponds to the posit on in which the wheel is left, the point E 
falls on the line A B, Suppose now the wheel is reversed, the 
telemotor travels along the line E F when the movement of the 
rudder commences and the line FG is drawn, when the wheel 
stops, and the pencil, under the influence of the rudder, describes 
the line G H. The wheel is now reversed, the line H K is drawn 
by the telemotor, K L being the movement when the rudder js 
moving with the telemotor, and, finally, when the wheel is in its 
middle position, the telemotor stops and the rudder causes the 
pencil to describe the final line L O. 

It will be seen that not only does the area of the curve measure 
inversely the sensitiveness of the steering gear, but it is possible to 
draw a line either horizontally or vertically, which becomes the 
measure of the lag movement at any point. It is obvious that, in 
order to fulfil the theoretical conditions and to obtain a enrve 
which can be at once interpreted, the exact movement of the tele. 
motor and rudder head, and not a harmonic projection, must be 
reproduced. In the arrangements under discussion, while the 
movement of the telemotor was directly reproduced on the paper, 
the rudder movement was obtained by a cord attached to a lever, 
and, therefore, it will be obvious that in the actual curve a slight 
deviation from the straight line occurred, which could be easily 
obviated, if desired, by passing the cord over a quadrant on the 








rudder head. The general character of the curves, however, is 
obvious from the diagrams reproduced in Fig. 7, in which A, C, 
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is capable of being moved in one direction between guides by the 
tiller head, whilst a frame carrying a pen or pencil is moved at 
right angles across it by the telemotor or other connection from the 
steering wheel. 

Fig. 5 illustrates this instrument, in which A is the sliding board, 
B the cord leading to rudder head, C the spring which keeps the 
cord always in tension, D the carriage carrying pencil, E the cord 
— to telemotor, F the spring which keeps taut the telemotor 
cord, 
The character of the curves obtained will be easily understood 


and DP represent respectively pairs of diagrams taken under exactly 
the same conditions of movement for the steam gear and 
electric-hydraulic gear. 
that, in order to obtain accurate movement of the wheel, the 
observer on the bridge, having a watch in his hand, gave the time 
at intervals of half a second to the quartermaster, w 
wheel one spoke at each signal. 
upper endsof the diagrams can be easily traced, the curved lower 
end, in thecase of the hydraulic gear diagrams, being due to t 
action of the obliquity of the connecting links of the gear. A 


The serrated line is caused by the fact 
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5w nearly this gear approximates to the theoretically perfect 
movement when the wheel is moved at a fairly slow rate. 

There are one or two points which should be noted. One is 
hat, in the case of the hydraulic gear, the rudder cannot be 
moved over to the same angle as in the case of the steam. This, 
owever, has really nothing to do with the gear itzelf, but is due 
to the conditions under which the gear had to be installed, in 


order that it should not interfere with the existing steam gear. | 
(This, however, does not in any way affect the steering of the | 


r of these diagrams were taken ; the samples shown in 
the great difference between the action of the steam | letter entirely confirms the conclusions to be drawn from the | rudder, and the inertia forces under various speeds of putting 


ditions for the two kinds of gear. Fig. 7—B—is a 
electric-hydraulic gear in which the spokes of the | record of the movement of the rudder head. The method by 
ed at the rate of one second at a time, showing | which this is done is to have a continuous roll of paper moved by 


tradicted in any way the indications of the lag recorder, and his} pressures the pressures on the rudder itself, the friction on the 


records given above. 
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Fig. 10 


an accurate clock, stamped at regular intervals in plain figures 
with the time. Opposite to these time-stampings, a pencil con- 
tinuously records the exact position of the rudder, being con- 
nected to the latter by Bowden wires. A number of records were 
taken with one of these instruments during the trials, but it was 
found that, the experiments by the authors being made at specified 
times, and not continuously, the records taken by the above instru- 
ment were not essential to the actual experiments, although they 
afford a valuable means of taking the exact movements of the 


over the helm. A number of diagrams from both cylinders were 


In recent years an instrument has been invented, under the | taken for this purpose, the results of which will be given. Having 
name of ‘‘ Russell-Runkine” recorder, which takes a continuous | got the resistances of the rudder, it is possible to arrive at a fairly 


approximate comparison between the two kinds of gear by taking, 
in the case of the steam gear, a complete set of indicator diagrams 
under the various conditions, and for the electric-hydraulic gear a 
continuous measurement of the electric current by means of the 
recording ammeter, 

Before giving the results of the measurement, it may be well to 
point out that the rudder is of the balanced type. Fig. 9 shows 
the rudder drawn to scale, and it will be seen that it closely corre- 
—_ in form to that of the 30-knot torpedo destroyer, for which 
the stream lines were worked out in a paper by one of the authors, 
read before this Institution some years ago.* 

The indicator diagrams of the two rams—Fig. 10—were taken 
alternately with a special Crosby indicator at the same time as the 
other kinds of diagram in the trial. The pencil was moved up and 
down in the usual way by fluid pressure, but the motion of the 
barrel was obtained by direct attachment to a lever from the 
rudder head. A series of sample diagrams is shown on Fig. 11, 
these diagrams being corrected by superposing the two sets of 
diagrams taken under identical conditions from each ram cylinder. 

Examination of these diagrams will show the difference of the 
power required to move the rudder at various speeds, and also, in 
the case of both the high speed ahead and astern, it will be 
noticed that there was a certain amount of negative work, which 
will be found automatically taken account of in the ammeter 
records as work given back to the electric motor. 

Fig. 12 represents three diagrams taken when the ship was 
anchored, and are superposed on esch other. Inasmuch as the - 
speeds of movement from one side to the other were respectively 
120 seconds, 60 seconds, and 11 seconds, that is to say, roughly in 
the proportions of 10: 5:1, and the diagrams practically coincide 
with each other, it may be assumed that the inertia effects are 
absolutely negligible, and need not be taken into account. 

The series of diagrams on Fig. 11 gives a very good idea as to 
| the amount of power required to put over the helm at the various 
| speeds of the ship. 

It is noteworthy that a series of complete observations, taken 
| when the ship was at anchor, on Saturday, February 25th, showed 
| conclusively that the force to put over the rudder differed very 
little whether the rudder was put over slowly or quickly. It may 
therefore be assumed that the varying pressures of the rudder are 
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hip.) Another point is the fact that in the diagrams the curve 
of the steam gear is not a closed one. The pencil does not come 
back to its original position, which is due partly to the backlash of 
the gear, and partly to the action of the control valve. 

There is another use to which the lag recorder may be put, and 
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Fig. 12 


that is, to take a continuous record, not merely of one cycle of 
operation, but over a run of any given distance. 

Fig. 8 shows two records, taken under practically the same con- 
ditions and about the same distances—about six miles—which tell 
their own story as to the action of the respective gears in the 
narrow waters of the Solent. The black portion shown in the 
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rudder and the times at which these movements occurred. It is 
obvious that such a record would be extremely useful, if the 
steering observations were taken continuously over a long voyage, 
as such records as those shown in Fig 7 could then be compared 
with the Russell-Rankine record, and the complete movements of 
the helm under any exceptional conditions, such as a collision, or 
aman overboard, would be recorded jointly by the two records, 
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Fig. 13—Work Done in Moving Rudder from Port to Midships 


the rapidity with which the helm was put over being immediately 
shown on the lag record. 

The Russell-Rankine recorder would show theoretically such a 
movement by the slope at which the recording lines run, if the 
time scale was sufficiently open. 
instrument to be of any practical use. and to avoid using too much 
paper, the time scale in this recorder would be a close one, and 
the angle of slope too small to show the rate of movement of the 
rudder head, The real object is to show the extent of the move- 


ELECTRICAL EFFORT SUPPLIED TO MOTOR OF ELECTRIC HVORAULIC GEAR 
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RESISTANCE OVERCOME AT RUDDER HEAD 


In order, however, for the | 
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S KNOTS ASTERN 


independent of the slowness or quickness of the steering wheel 
movement, and depend almost entirely upon the rate at which 
the ship is moving. Another factor which makes itself un- 
mistakably felt, particularly in the case of a balanced rudder, is 
the whirl produced by the central propeller. This effect certainly 
influences the force required according as the helm is being moved 
| over to the port or starboard side, making it easier in the present 
case to move the rudder from starboard to port than from port to 
| starboard. Thus diagrams Fig. 11 show clearly that the central 
| position of pressure on the rudder is not when the rudder is in its 
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| . 
Fig. 14—Diagram from Steam Cylinders and Rudder Head 
| 
| middle position, but when the rudder is about 10 deg. to the 
| starboard side. 
| From the data and observations obtained in the above manner 
| the forces required to move the rudder may be arrived at with 
| tolerable accuracy. It may be mentioned in passing that the 
| general nature of the hydraulic curves obtained correspond with 
| those given in a paper by Mr. Maginnis a few years ago, which 
were obtained in a similar way.+ In the present case, however, 
| the pressures have been obtained, it is believed for the first time, 
| for a number of different speeds of the ship, and also both going 
| ahead and astern, and, as a result of this, Fig. 13 gives a curve 
which has been worked out for one particular case, namely, to 
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middle represents the repeated movement of the pencil over the 
“ame area, and indicates at once thegreater amount of movement of 
the steering wheel required for the steam gear than with the 
electric-hydraulic gear. 
As. the authors do not claim any authority on the subject of 
steering, they asked the captain if he would independently state 
18 views in order to see whether his experience contirmed or con- 





Fig. 15--EFFORT TO MOVE RUDDER 


ment and the time at which it takes place. The lag recorder, 
| however, while of no use for doing the special work of the Russell 
recorder, would record just this particular point. 

Power and efficiency measurements.—An examination of Fig. 1 
shows that the steam and hand gear can be entirely disconnected 
by means of a clutch from the electric-hydraulic gear. It is thus 
| possible to ascertain by direct observations of the hydraulic ram 





bring the rudder from hard over on the port side to midships 
position. This curve appears to clearly show that the rudder 
| overbalanced, inasmuch as work has to be done to bring it back 
| into the latter position. On the same diagram is also shown in 
dotted lines the work expended in overcoming friction. 
* “Transactions,” 1.N.A., Vol. XLII., 1900. Fig. 7 (Plate XXVI.). 
t “Transactions,” I.N.A., Vol. XXVII., 1886, Plate XIV. 
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The forces required to move the rudder have now been ascer- 
tained, and it is possible to arrive at an approximate comparison 
of the work done by the steam as against the work done by the 
electric current, when the steam and electric gear are respectively 
employed. 

Before examining the results given by the steam indicator and 
ammeter diagrams, it must be pointed out that there is no appre- 
ciable friction due to the action of the hydraulic rams in the 
cylinders. This has been proved by having both steam and electric 
gear disconnected, and operating the rudder by the hand steering 
arrangement shown in Fig. 1. ‘This was done both with the ram 
connecting-rods attached and when they were disconnected, and 
no appreciable difference could be detected in the effort required 
to move the hand steering wheel. This absence of friction is no 
doubt largely due to the fact that oil is used as the medium of 
hydraulic transmission, which causes the working parts to be, at 
all times, under satisfactory working conditions. 

Steam indicator results.—The steam indicator diagrams were not 
taken in the usual way in which diagrams are taken, but while the 
ordinary indicator was employed—one of the MacInnes Dobbie 
type—and the steam pressure taken in the usual way, the 
drum was connected directly to the rudder head. A fresh diagram 
card was used for each movement, so that there was no possible 
confusion in the diagrams, and the kind of record obtained is 
shown in Fig. 14. The object of this type of diagram for the par- 
ticular purpose is obvious, since in the present case, when there 
is no lap or lead to the valve, the full volume of steam is used in 
the cylinders for each revolution, there was no object in taking 
the usual indicator card, but what is required to be known is the 
upper and lower limit of pressure, and the number of strokes 
taken. The diagram shown in Fig. 14 gives quite clearly the data 
required. From a number of such diagrams the steam pressures 
were taken out, which are shown compared with the electric power 
on Fig. 15. 

Electrical measurements.—The current employed for the hydraulic 
gear was obtained from the turbo-generator system, which is em- 





ployed for the lighting of the ship, for driving the fans, for forced 
draught, and other purposes. The voltage is 100. As already 
stated, the electric shunt wound motor employed was a 10 horse- 
power, supplied by Messrs. Siemens, and, as mentioned previously, | 
this motor proved to be far larger than has ever been required for 
actual steering. The loss in running this motor idle is between 7 | 
and 8 ampéres. and, therefore, as the motor runs continually, this | 
loss is very much greater than would be the case if a suitable | 
motor were employed For recording the current, which was | 
continually taken throughout all the experiments, a Siemens self- | 
recording ammeter was used. In this instrument, instead of a 
pencil being used, the record is inscribed by a momentary spark, 
the chart being pierced by this spark immediately under the | 
pointer. In this way the moving parts of this instrument have a | 
very short period of oscillation, and are practically dead beat. The | 
position of the pointer always corresponds with the ampéres at the 
moment of each spark recorded. The accuracy obtainable of this 
instrument is, therefore, far greater than could possibly be ob- 
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They were assisted in the trials, first and foremost by Mr. T. E. 
Beacham, B.Sc , who assisted in the preparation for the trials and 
in the actual experiments, and compiled and tabulated most of the 
data. In the actual experiments they received valuable assist- 
ance not merely from the captain, officers, and crew of the yacht, 


but also from Mr. Basil Joy, secretary of the Institution of Auto- 
mobile Engineers; Mr. E. A. Holmes, M.1.E.E., of Siemens Bros., | 


who supervised the working of the ammeter; and Mr. G. W. 
Booth, who kindly undertook the management of the experiments 
with the lag recorder. 
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tained with any form of pencil record, and it was clear from the | 
records obtained, and the behaviour of the instrument, that it was | 
doing its work in an admirable manner. The paper was moved 
continuously by means of clockwork, and continuous records were 
therefore obtained for the whole of the experiments obtained. 
From the nature of the records, they are not themselves suitable 
for reproduction, so that tracings of them have been made, samples 
of which are given on Figs 16 and 17, representing a record at 
full speed ahead, and another at full speed astern. In each case 
will be seen the six movements given under the headings 1 and 2 
of the wheel movements mentioned, and are marked as follows :— | 
(a) Midship to port ; (4) port to starboard ; (c) starboard to mid- 
ship ; (d) midship to starboard ; (¢) starboard to port; (f) port 
to midships. 

If space permitted, the whole series of diagrams could have been | 
examined in this paper, and the features analysed. For instance, 
in the example given, it will be seen that the influence, which has 
been previously pointed out, of the central propeller accounts for | 
the respective differences between (a) and (d), () and (e), and (c) 
and (f) on the ahead diagram. On the astern diagram the nega- 
tive work at (a) and (d) can be distinctly seen in the drop below 
the normal current. This latter point incidentally reveals the 
high efficiency of the gear, seeing that actual current can be | 
restored through the pump and rams, and back to the electric 
motor. 

Comparative effort diagrams of the tro gears.—The last series of 
diagrams given in this paper are those shown on Fig. 15, in which 
the indicated steam pressures of the steam gear, and the mechanical 
effort of the motor of the electric hydraulic gear, and the resist- 
ance of the rudder have all been reduced to a common hasis of 
comparison. These are plotted only for the case in which the | 
rudder has been moved from port to starboard at the maximum 
speed of the steering wheel movement. The cases given are 14 | 
knots, 1] knots, and 6 knots ahead, at anchor, and 5 knots astern. | 
The horizontal scale in which the diagrara indicates the angular 
movement of the rudder, while the vertical scale shows the various 
quantities reduced of the torque in foot-tons at the rudder head. 

These diagrams are chiefly useful as showing what is well known, | 
though not hitherto shown in a similar way, viz., the great loss in | 
friction which occurs with the use of worm and screw gear of the 
ordinary steering gear. They also indicate the comparatively high | 
mechanical efficiency of the electric hydraulic gear. 

One final point may be noted, namely, the dotted line of electrical | 
effort supplied to the motor, which shows that there is a continual 
loss of electric energy, due to the running of the motor itself ; but | 
this, as has already been pointed out, would be reduced, were the | 
motor the proper size for its work, and probably represents con- | 
siderably less loss of energy than is due to the condensation and | 
leakage of steam in the steam gear. 


The authors, in conclusion, wish to express their thanks for the | Gtriations by an Electric Spark,” by Dr. 8S. Marsh and Mr. W. H. | 
| ‘ ; 8. 2 Mr. W. H. 


assistance they have received in making the experiments recorded 
in this paper ; first and foremost to Mr. H. Loeffler, M.A., no 
only for his great kindness in placing at their disposal the steam 
yacht Albion for the purpose of the trials, but also for the keen 
versonal interest which he displayed in the work. They also wish 
to thank Messrs. Siemens for the loan of the recording ammeter ; 
Messrs. F, M. Russell and Co, for the loan of the Russell-Rankine 
recorder ; Messrs. Crosby Steam Gageand Valve Company for the 
loan of the special high-pressure hydraulic indicator, which was 
used throughout the hydraulic experiments; Messrs. Day, 
Summers and Co, of Southampton, who also lent the MacInnes 
indicator, with which the steam records were taken. 


| Mr. Noel Heaton. 
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| and Steam on a Gas Producer,” by Mr. E. A. Alleutt. 


Dinner at the Hotel Cecil, at which Lord Justice Fletcher Moulton 
will preside. 

Roya. Society oF Arts —John-street, Adelphi, W.C. ‘‘The 
Production and Identification of Imitation and Artificial Gems,” 
8 p.m. 

LIVERPOOL ENGINEERING SocieTy.—Royal Institution, Colquitt- 
street, Liverpool. Annual general meeting and the postponed 
discussion on ‘‘ Turbo-electric Generators, and some of their Appli- 
cations to Marine Work,” by J. K. Catterson-Smith. 8 p.m. 


THURSDAY, APRIL 271u. 

THE INSTITUTION OF MECHANICAL ENGINEERS.—Hotel Cecil, 
W.C. Anniversary Dinner. 7 o'clock for 7.15 p.m. 

THE Roaps IMPROVEMENTS ASsOcIATION.—Caxton House, S.W. 
Annual general meeting. 4.30 p.m. 

_ Royat_InstituTion.—Albemarle-street, Piccadilly, W. 
Optical Properties of Metallic Vapours” (I.), Professor R. 
Wood. 3 p.m. ‘ 

THE INSTITUTION OF ELECTRICAL ENGINEERS.— Victoria Embank- 
ment, W.C. 
ments,” Mr. A. M. Taylor. 8 p.m. 

Roya Socrety oF Arts.—John-street, Adelphi, W.C. 
‘The Trend of Mineral Development in India,” Sir 
Thomas Henry Holland, F.R.S. 4.30 p.m. 


FRIDAY, APRIL 287x. 

Roya. Instirvtion.—Albemarle-street, Piccadilly, W. ‘‘The 
Ravolutions of Civilisation,” Professor W. M. Flinders Petrie, 
F.RS. 9 p.m. 

NortH-East Coast INSTITUTION OF ENGINEERS AND SHIP- 
BUILDERS.—Bolbee Hall, Westgate-road, Newcastle-on-Tyne. The 
seventh general meeting. 7.30 p.m. 

INSTITUTION OF CivIL ENGINEERS: STUDENTS’ SECTION.—Great 
George-street, S.W. ‘‘The Commercial and Technical Kelations 


“The 


| of Engineering Design and Work,” Mr. T. Frame Thomson. | 


8 p.m. 


THE INSTITUTION OF MECHANICAL ENGINEERS.—Storey’s-gate, | 


St. James’s Park, S.W. Papers on ‘‘Gas Producers,” by Mr. J. 
Emerson Dowson ; and ‘“‘ The Effect of Varying Proportions of Air 
8 p.m. 
PuysicaL Society or LonpoN.—Imperial College of Science, 
Imperial Institute-road, South Kensington. Papers will be read 
as follows: “ High-tension Electrostatic Wattmeters,”’ by Prof. 
Ernest Wilson. ‘‘ Previous Magnetic History as Affected by Tem- 
perature,” by Prof. Ernest Wilson and Mr. L. C. Budd. ‘‘ Note 
on the Behaviour of Incandescent Lime Cathodes,” by Dr. R. S. 
Willows and Mr. T. Picton, M.A. ‘‘On the Formation of Dust 


Nottage, B.Sc. 5 p.m. 


SATURDAY, APRIL 297x. 
Roya INsTITUTION.—Albemarle-street, Piccadilly, W. ‘‘ John 
Ruskin ; or the Seer and Art,” Professor Selwyn Image. 3 p.m. 
GEOLOGISTS’ ASSOCIATION OF LONDON.—Excursion to Boxmoor 
and Berkhamsted for the Valley of the Bourne. Leaving Euston 
at 2.15 p.m, and returning from Berkhamsted at 7.26 p.m, 


MONDAY, MAY Ist. 
Society OF ENGINEERS.—Institution of Electrical Engineers, 


‘*Battery Economics and Battery Discharge Arrange- | 


Indian 


Fig. 17 


Educational Lecture No. 5, on ‘‘ Reinforced 


Bridge-road, S.W. 
5.45 p.m. 


Concrete,” Mr. R. W. Vawdrey. 
FRIDAY, MAY 26TH. 


THE INSTITUTION OF MECHANICAL ENGINEERS.—Storey’s-gate, 
St. James’s Park, 8.W. Conversazione. 


TUESDAY, MAY 30rH, To FRIDAY, JUNE 2np, 

AMERICAN SOcTETY OF MECHANICAL ENGINEERS.—Pittsburgh, 
Pa., America. Spring meeting. 

WEDNESDAY, MAY 31st. 

THE Concrete INstituTE.—Denison House, 296, Vauxhall 
Bridge-road, S.W. Educational Lecture, No. 6 on ‘‘ Reinforced 
Concrete,” Mr. R. W. Vawdrey. 5,45 p.m. 

THURSDAY, JUNE Isr. 

RONTGEN Society. —66, Victoria-street, Westminster, 8.W. 
Ordinary general meeting. Papers: ‘‘On a Possible Therapeutic 
Use of Strongly Ionised Air,” by C. E. S. Phillips ; ‘* Photographic 
Action of the Positive Brush Discharge,” by Charles W. Raffety. 

TUESDAY, JUNE 13rn, To FRIDAY, JUNE 16ru. 
THE InstitvTION OF GAS ENGINEERS.—Annual meeting at 
Glasgow. 
TUESDAY, JUNE 27TH, to FRIDAY, JUNE 301TH. 
| INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION,—Sixteenth 
Annual Convention at Brighton. 


WEDNESDAY, JUNE 28rH. 

INSTITUTION OF CivIL ENGINEERS.—The nineteenth ‘James 
Forrest.” Lecture will be delivered at the Institution by Frederick 
Henry Hatch, Pbh.D., M Inst. C E., his subject being ‘‘The Past, 
Present, and Future of Mining in the Transvaal.” 8 p.m. 

THURSDAY, JUNE 29rn. 

THE INSTITUTION OF CIVIL ENGINEERS.—The Annual Conversa- 

zione will be held in the Royal Albert Hall, at 8.30 p.m. 


| MONDAY, JULY 24TH, Tro SATURDAY, JULY 297H. 
| THE INSTITUTION OF MECHANICAL ENGINEERS.—Zurich Meeting, 
1911. Programme see page 362. 


THURSDAY, AUGUST 3rp, T0 MONDAY, AUGUST 21st. 

| GEOLOGISTS’ ASSOCIATION OF LoNnDON.—An Excursion to the 
| Bergen District, Norway. Leaving King’s Cross on August 3rd by 
| special boat train for Hull. 1 
SATURDAY, SEPT. 9TH, T0 WEDNESDAY, SEPT. 20TH. 


GEOLOGISTS’ ASSOCIATION OF LONDON.—September Long Excur- 
| sion. The first part of the excursion will be devoted to a study of 


| the Geology of Lochaber, including Glens Nevis, Roy and Coe, 
| and Fort William will be the headquarters. The second part of 
the excursion will be devoted to the Geology of the Broadford 


district of the Island of Skye, and the headquarters will be at 
Broadford. Full particulars of excursion may be obtained from 
Mr, Alfred D. Young, 17, Vicars-hill, Lewisham, 8. E, 
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HE IRON, COAL, AND GENERAL TRADES 
BIRMINGHAM, WOLVERHAMPTON, AND 


OTHER DISTRICTS. 
(From our own Correspondent. ) 


Finished Iron. ‘ 
Tue finished ironworks, even those best situated for 


rders, have not made more than half a week’s work this week, 
: eh bulk of them have operated much less than this. The 
and koning ” which the ironworkers will get on Saturday will 
aye ry lean. ‘To-day’s (Thurday’s) iron market in Birmingham 
be rae a small attendance, showing that the holidays are still in 
os wwe, and the amount uf business done was very limited. 
Seebant bars were quoted £6 to £6 3s, 9d., and £6 5s,, and 
Meron Staffordshire bars £5 15s. to £5 17s. 6d., and £5 18s. 3d., 
pees a to sellers. Marked bars were £7 for second grade sorts, 
te Common hoops were £6 17s, 6d. to £7, and 
superior sorts £7 10s., while tube strip was £6 15s. to £7. 


and £8 for best. 
Black and White Sheets. 

Local makers of galvanised sheets report that business 
tinued dull, though shipments in March showed an improve- 
rt totalled 58,927 tons, of the value of 
£737,000, compared with 53,862 tons and £654,600 in the corre- 
sponding month last year. The total for the quarter was 159,606 
tons and £1,988,000, compared with 162,000 tons and £1,963,000 
in the first three months of last year. The general range of quota- 
tions is £10 15s. f.0 b, Liverpool ; but firms in North and South 
Wales, in Scotland, and elsewhere on the coast are reported to be 
cutting prices severely. Black sheets are scarcely any stronger 
than recently, though, owing to special circumstances, some local 
makers are getting a little better prices. Doubles are selling on 
the basis of £7 7s. 6d. per ton, singles £7 5s. to £7 7s. 6d., and 
lattens £8. 

Le: d Production 

The productive capacity of the district, particularly in 
reference to bars and sheets, has been considerably reduced by 
recent events involving a closing down of a number of mills in 
various parts of the Black Country. Between 2000 and 3000 
ironworkers who have been employed by one concern which kept 
as manyas five or six works running simultaneously are now thrown 
idle. Eventually demand will be unaffected whatever the fate of 
the miils in question, but meanwhile there is a good deal of dis- 
location. 


s con t 
a The month’s ex 





Pig Iron. 

There is very little movement in pig iron this week owing 
to the quiet condition of the mills and forges, and quotations 
remain at:—Forge pig iron: Staffordshire common, 49s.; part- 
mine, 50s, to 50s. 6d.; best all-mine forge, 85s. ; foundry, 90s. ; 
cold blast, 115s.; Northamptonshire, 48s. to 49s.; Derbyshire, 50s. 
to 5ls.; North Staffordshire forge, 51s. to 52s,; best, 58s. to 59s, 


Raw Steel. 

At to-day’s Birmingham market, raw steel sold well, but, 
alike, Welsh and Leeds and Staffordshire raw steel prices were 
kept down by the dumping of German and other continental steel, 
and by the low offers from U.S,A., Staffordshire and Welsh bars 
were, to-day, about £4 7s. td. to £5 delivered Birmingham easy. 


Chains and Anchors. 

The Staffordshire chain and anchor yards are much 
interested in a question asked in Parliament a few days ago by the 
member for Dudley, who inquired whether the Board of Trade 
were aware that the Dutch Government proposed to place duty of 
5 to 6 per cent. ad valorem upon chains and pe scm hitherto 
admitted free. The reply of the Department admitted that 
chains would be charged 6 per cent. ad valorem, but stated that it 
was not clear whether or not that duty is intended to be levied on 
anchors Our exports of anchors, grapnels, charns, and cables to 
the Netherlands during the last five years have averaged about 
£70,000 annually. A translation of the projected new tariff is 
being circulated to the Chambers of Commerce in Staffordshire, 
and the Board of Trade will invite criticism. 


Motor Engineering. 

Overtime continues in the motor car industry at Birming- 
ham and Coventry, and manufacturers have sufficient orders in 
hand to ensure high pressure working for some time yet. As in 
the case of cycles and motor cycles, the export requirements in 
motor cars are exceptionally heavy, and the development of this 
branch of business continues to make rapid progress. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 

A Holiday Market. 

_ THE Easter vacation still exercises its influence here, and 
coming, as it did on a poor market, there is little or nothing to 
report. There wasa poor attendance on the Iron Exchange on 
Tuesday, and trade in all departments was slow. In fact, taken 
on the whole, there was little actual business put through, and the 
recent holidays appeared to be the chief topic of conversation. In 

ig iron, English brands were about on the same level as last week, 

ut Scotch Eglinton was the turn lower. In hematite, West 
Coast showed a reduction of 6d., but East Coast showed no quotable 
change. Finished iron, steel, copper, sheet lead, and English tin 
ingots were quiet and unchanged from last market. 


Quotations, 

Pig iron : Lincolnshire, No. 3 foundry, 52s. 6d. to 53s.; 
Staffordshire, 54s, to 54s. 6d.; Derbyshire, 53s. 6d. to 54s; 
Northamptonshire, 5fs, 3d. to 55s. 9d.; Middlesbrough, open 
brands, 56s. to 56s. 6d Scotch: Gartsherrie, 61s. 3d. to 61s. 6d.; 
Glengarnock, 59s, to 59s, 3d.; Eglinton, 58s. 9d. to 59s., delivered 
Manchester, West Coast hematite, 66s. to 66s, 6d. ; East Coast 
ditto, 64s. 6d., both f.o.t, Delivered Heysham: Gartsherrie, 
59s, 3d. to 59s, 6d.; Glengarnock, 57s. to 57s. 3d.; linton, 
56s, 9d. to 57s. Delivered Preston : Gartsherrie, 60s, 3d. to 60s. 6d. ; 
Glengarnock, 58s. to 58s, 3d.; Eglinton, 57s. 9d. to 58s, Finished 
iron: Bars, £6 15s,; hoops, £7 7s. 6d.; sheets, £8 to £8 2s, 6d. 
Steel: Bars, £7; Lancashire hoops, £7 7s. 6d.; Staffordshire 
ditto, £7 7s, 6d.; sheets, £8 to £8 5s.; boiler plates, £7 15s.; 
~ for tank, girder, and bridge work, £7 to £7 5s.; English 
illets, £5; foreign ditto, £4 10s. to £4 12s. 6d.; cold drawn 
steel, £9 5s, to £9 10s. Copper: Sheets, £69; tough ingots, 
£58 10s. to £59 ; best: selected, £58 10s. to £59 per ton ; copper 
tubes, 81d. ; brass tubes, 64d. ; condenser, 74d.; brazed brass a, 
84d.; rolled brass, 6}d.; brass wire, 64d.; brass turning rods, 64d.; 
yellow metal, 64d. to 64d. per lb. Sheet lead, £16 to £16 5s. per 
ton, English tin ingots, £192 per ton. 


The Lancashire Coal Trade. 

: From the same cause as noted above, the attendance on 
the Coal Exchange was very limited, but best sorts of house coal 
a still indemand for immediate delivery. Slack wasinsomewhat 
Mnited supply, and there was some pressure for delive Prices 
in this department were firm. Demand on shipping and bunkering 
account was about up to the average. Quotations; Best Lan- 
cashire, for domestic purposes, 14s, 2d, to 15s. 2d.; seconds, 
12s. 2d. to 13s, 2d. common, 9s, 6d. to 10s, 8d.; best burgy, 9s. 9d, 
¥0 10s, 6d.; round furnace coal, 11s, to 11s. 6d.; best slack, 8s, 11d, 


to 9s. 5d.; medium, 8s. 5d.; common, 6s. to 7s., at the pit ; coal 
fer shipping and bunkering purposes, screened, 9s, 9d. to 10s. 6d.; 
unscreened, 9s, 3d. to 9s, 9d., delivered Manchester Ship Canal. 


A New Industry for Manchester. 

I understand that a factory covering over 30,000 square 
feet of space has been secured in Trafford Park, in close proximity 
to the Manchester Docks, in which the manufacture of a new yarn 
called ‘‘Silvalin” is to be carried out under the Kron patents. 
The process of manufacture consists in making the yarn direct 
from cellulose pulp, wood, linen or jute waste, or vegetable fibre. 
The cellulose is separated in the form of pulp into strips 
ready for spinning into any desired count of yarn without any 
manipulation. The Kron patents have been used to some consider- 
able extent in Germany, and the yarn thus produced has found a 
ready market in this country for use in the manufacture of 
mattings, stair and wall coverings, cords, braids. For these 
materials it is used unmixed with other yarns. Numerous other 
goods can be made in which Silvalin forms a cons derable percentage 
of the wholematerial. It is said that Silvalin yarns have a wearing 
quality superior to that of many cotton yarns. 


Motor Trains on the London and North-Western Railway. 

It is stated that the above railway company has decided 

to place a service of motor trains on the Wilmslow line commencing 

with May 1st.next. As at present, there will be no service of 
trains on Sundays. 


The Easter Holidays. 

Although practically all the local engineering works were 
closed from Thursday last week until Tuesday. and, in some cases, 
Wednesday last, the Easter holiday is an extremely busy time 
with many Lancashire firms. We allude more particularly to 
cotton-mill engine builders. Although these firms are by no 
means overwhelmed with orders for new engines at such times as 
Easter and Whitsuntide, they find themselves sorely beset to 
accomplish all-the necessary overhauls and renewals that a long 
spell of running has proved necessary. There is, moreover, a 
scarcity of the class of labour which such work requires. Most of 
the local engineers resumed work with a brighter prospect than 
has been experienced for some time, the chief exceptions being the 
makers of textile machinery, who are very badly off for orders, 
and boilermakers. 


Manchester Tramways. 

At a meeting of the Manchester Corporation Tramways 
Committee, held on Tuesday last, it was stated that the approxi- 
mate income for last year—ended March 3lst—was £809,688, of 
which the parcels-carrying department contributed about £2500. 
The Committee decided to hand over a sum of £75,000 in relief of 
the rates, the same as last year. 


The Cotton Trade. 

By securing a controlling interest in 32,000 acres of cotton 
lantations in the Mississippi Valley the Fine Cotton Spinners’ and 
Joublers’ Association has not only made certain of a good and 

permanent supply of long stapled cotton, which is so necessary for 
their particular branch of the textile industry, but have also struck 
a blow at the cotton ‘‘cornerers.” It is estimated that by this 
purchase the Association will secure no less than 20,000 bales of 
fine American cotton each year. 


Electricity Works Extensions. 

I understand that the Ashton-under-Lyne Corporation 
has decided to extend the electricity works at a cost of £30,000. 
The application of the Bury Corporation to borrow £72,000 for a 
new generating station has been granted by the Local Government 
Board. 


: BARROW-IN-FURNESS, Thursday. 
Hematites. 

The business which has been done in the hematite iron 
trade during the week has shown further falling off, doubtless on 
account of the holidays. Buyers, however, at the moment have 
very few needs, and they are chary about increasing the bulk of 
their purchases, because on the one hand prices may be cheaper, and 
on the other because there are no prospects of better trade for 
some time to come, and, therefore, no inducement to cover forward 
requirements. Smelters are not well placed with orders, and they 
do not anticipate they will be in any better position for some time 
tocome. They have been enabled up to now to maintain a fairly 
large output of metal in the execution of the old orders in hand, 
but new business has not been coming to hand as quickly as old 
commissions have been completed, and, therefore, there is the 
imminent prospect of a smaller make of iron being adequate to 
meet the demand for meta! which is likely to arise in the early 
future. Prices are steady at last week’s quotations, with mixed 
Bessemer numbers at 65s. 6d. net f.o.b., and warrant sellers at 
63s, 3d. cash. Special hematites are in smaller demand at 67s. to 
71s., according to quality, and the orders coming in for this high 
class of iron are not so large as they have been. It is anticipated, 
however, that shipbuilders and marine engineers will soon require 
a quantity of first-class metal for the new orders they have recently 
book Iron ore is selling only moderately at the same prices 
which have ruled for some short time past, but, although the trade 
doing is small, there are large importations of foreign ore. 


Steel. 

No change can be noted in the steel trade. Orders are 
not coming in so freely as they did, but local makers have up to 
now been able to keep their Bessemer plant in pretty regular 
employ, and they hope to maintain full time in this branch, 
Prices are not so firm as of late. There is a good local demand for 
shipbuilding material, and the orders given out go past Barrow 
makers, who are not able to compete with South Wales and the 
Clyde at present prices, 


Shipbuilding and Engineering. 

Preparations are being made for the launching of H M.S. 
Princess Royal on Saturday, the 29th inst., when the Duchess of 
Fife will be present to perform the ceremony. The naval airship 
is also ready for launching, and in a week or two she is expected 
to take her first flight. 


Shipping and Fuel. 
Exports of iron and steel are low, and the figures show a 
considerable shrinkage in iron and steel on the year, Fuel is in 
smaller demand at easier prices. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


General Conditions. 

THE intervention of the Easter holidays has naturally pre- 
vented any marked change from showing itself in trade conditions 
here, but it is not thought likely that the quieter tone which has 
ruled recently will give way to any immediate improvement. The 
big Sheffield steel establishments closed on Monday only, owing to 
the pressure of Government work, and also to the expectation that 
there will have to be some suspension of operations at the Corona- 
tion. In most other cases two days were observed, whilst the 
majority of the collieries ‘‘ played” from Thursday night until 
Monday or Wednesday. There has been little or no buying of pig 
iron so far, following the further decline in quotations ; but this 
is attributed to the holidays, The steel works are stil] busy on 





orders taken some time ago, but fresh contracts are not being 


booked so readily, the weakness of the pig iron market reacting 
on that for finished material, 


The Coal Trade. 

With work at a standstill practically for a week, there has 
been an all-round clearance of stocks at the pits, and with a 
— supply of empty wagons, the collieries are working as 
ully as the complement of men available permits. The consump- 
tion of fuel for industrial purposes was cn a heavy scale prior to 
Easter, and orders have continued to accumulate, with the result 
that the market is very much firmer. The belief is general that 
the shipping season will see prices on a higher level, for the 
demand is steadily improving, and there are very few spot lots 
obtainable, In several instances, where prices had shown a 
tendency to ease off, higher values are quoted, and, asa general 
rule, quotations are firm at 8s. 6d. to 8s. Yd. per ton. 


Gas Coal. 

For gas coal the shipping demand is also showing some 
slight improvement. Gas nuts are not in quite so large supply. In 
view of the early termination of contracts, gasworks are generally 
calling for larger supplies, For the renewal of contracts collieries 
are still adhering to last year’s prices, 


House Coal. 

Collieries had a good number of orders to start with after 
the holidays, but they were mostly those left over from the sudden 
spurt experienced a week or more ago. However, with stocks 
entirely disposed of, the position is a healthy one, and is consider- 
ably improved by the steady demand that has set in from London 
merchants, who apparently had allowed their stocks to run down 
to a very low level. Prices are very firm for superior qualities of 
house coal. 


Slacks and Coke. 

Collieries continue to experience great pressure fcr deli 
veries of slacks on contracts, and there is practically nothuag 
available for the open market. Quotations in these circumstances 
are purely nominal, Coking smails are in good request at firmer 
rates, Coke is unchanged at 13s. to 13s. 6d. for best washed 
samples, 


Pig Iron. 

Owing to the continued absence of demand and the lower 
level of quotations for Derbyshire iron, the Lincolnshire Iron- 
masters’ Association has this week notified local agents of its 
decision to reduce official prices by 1s. 6d. per ton.” Up to the 
time of writing this step has not brought buyers into the market, 
and the market is reported to be quite as flat as before. Derby 
shire foundry iron is still being offered at ‘“‘cut” rates. Nominally 
quotations are:—Lincolnshire, No. 3 foundry, 50s. 6d.; ditto, 
torge, mottled, and white, 49s. 6d.; ditto, basic, 52s.; Derbyshire, 
foundry 50s. to 51s.; ditto, forge, 49s. to 49s. 6d., all per ton net 
delivered Sheffield or Rotherham. The price for hematite iron is 
also very easy, with practically no business being done, although it 
is believed that many of the steel works will shortly be obliged to 
arrange for further supplies, very little iron being booked to the 
year-end. East Coast hematites, mixed numbers, are no firmer 
than 70s. net delivered. 


The Steel Trade. 

Some of the overseas markets are not such large buyers of 
steel products as they were some time ago, but good advices con- 
tinue to be received from the Colonies, whilst Russian orders for 
agricultural machinery parts, machine knives, &c., are stil] very 
satisfactory. The activity in the production of saws, engineers’ 
hand tools and contractors’ tools is reflected in the pressure expe- 
rienced at the rolling mills. In the heavy trades the armament 
works are very well occupied, and the larger volume of orders 
received from the shipbuilding districts for forgings is another 
good feature. Railway work is fairly good. Generally speaking, 
however, the demands of engineers for various kinds of specialities 
produced here are not up ‘to expectations, and there is still a 
tendency to order only small quantities. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

THE expectations entertained last week of a continued 
revival of the Cleveland pig iron trade have unfortunately not 
been fulfilled, for the upward movement has again given place to 
falling prices, and the situation is more disorganised than ever ; 
indeed, business since the holidays has been practically at a stand- 
still, and pessimistic views once more hold sway. The reason for 
this change for the worse is not very apparent; indeed, the 
influences are rather the other way, and especially are statistics 
favourable. Thus the shipments of pig iron from the Cleveland 
district this month up to 19th reached 75,150 tons, which are very 
good, taking the holidays into account, and they compare with 
54,532 tons last month, and 72,277 tons in April last year. 
Again, the stock of Cleveland pig iron in Connal’s public stores 
has not increased anything like as much as might have been 
expected, considering that the holidays have curtailed the con- 
sumption of pig iron, while the production has gone on as 
usual. Yet the increase for the month to 19th was only 
5020 tons, which is a smaller rate than has been known 
for months. There have been six days this month so far 
when decreases have had to be recorded. The total stock 
on 19th was 589,588 tons, of which 535,234 tons were of No. 3 
quality. But the good influences have been of no account this 
week, and less satisfactory news from the United States has 
doubtless counteracted them. When the bottom of the last down- 
ward movement was reached on the 6th inst., Cleveland warrants 
could be had at 46s. 7d. cash, the lowest figure for over two years, 
but on the rise setting in a good business was done, and the price 
was pushed up to 47s. 2d. cash buyers. That rise has been lost 
this week, and quotations have gone down even further than ever, 
for on Wednesday 46s. 44d. cash was the buyers’ price, that being 
the lowest reported since March 26th, 1909, Makers have reduced 
their quotation for prompt deliveries of No. 3 Cleveland G.M.B. 
pig iron to 46s. 74d. per ton, though that is a figure which cannot 
pay them, while No. 1 is at 50s. 14d., No. 4 foundry and No. 4 
forge at 45s. 104d., and mottled and white at 45s. 44d. The 
quotations for forward delivery are again altogether nominal, for 
no one will buy forward in a falling market, and there is really no 
business to fix prices. 


Hematite Pig Iron. 

The position in the East Coast hematite pig iron trade is 
not as good as it has been for the last half-year. There isa falling- 
off in buying, and prices have dropped. ‘Thus in February mixed 
numbers were at 65s. 6d. per ton; now 63s. per ton would be 
taken ; in fact, that is the general quotation. This is a very 
different state of things from what was expected. Advancing 
rather than receding quotations were somewhat confidently looked 
for, and there was good reason to expect it as those branches 
of the steel industry, which are the chief consumers of hematite 
iron, have lately been, and still are, in an active condition. The 
prospects in the branches referred to are encouraging, but, never- 
theless, the prices of hematite iron are on the down grade, and 
that notwithstanding that the stocks of hematite iron are only 
small in makers’ hands, and are nil in the public stores, while there 
is not the competition of speculators, such as those who operate in 
Cleveland iron, It is pretty generally acknowledged that such a 





figure as 68s, per ton for mixed numbers will not cover cost of pro 
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duction, yet it is stated that if a good order were offered, it could 
be placed at even less than 63s., and that is a price which has not 
before ruled during the last two years. No. 1 hematite is at 
63s. 6d., and No. 4 forge at 62s. It is difficult to account for the 
weakness in the hematite iron trade, when practically all the 
influences seem to be favourable. 


Ironmaking Materials. 

The merchants continue to ask 22s, 6d. per ton for Rubio 
ore delivered Tees or Tyne, but they are not getting it, for pig 
iron makers, when they can get only 63s. per ton for their mixe' 
numbers, cannot afford to pay such a figure as is quoted, or, 
indeed, anything like it. It is the same rate as was being asked 
when mixed numbers were at 65s. 6d., and then consumers would 
not pay it. It is questionable whether such a figure as 223, 6d. 
has been paid during the last two years for ore, except in two or 
three cases, so far as this district is concerned. Itis reported that 
if consumers would order fair quantities they could get the ore at 
2ls. 6d.; indeed, it is stated that 21s. has been accepted. Cuke 
has during the last week been a little stiffer in price because the 
holidays have reduced the production, while the consumption has 
been well maintained, especially at the blast furnaces. This will 
enable the collieries to reduce their stocks of coke very con- 
siderably, and some of them have advanced their quotations for 
furnace coke to 16s. per ton delivered here ; but there is sti)] no 
difficulty in getting supplies at 15s. 3d. per ton for early delivery, 
which is a relatively cheaper rate than is being charged for Cleve- 
land pig iron. Limestone is generally obtainable at 4s. 3d. per 
ton delivered on Teesside. 


Manufactured Iron and Steel. 

The holidays have interfered with production at the 
finished iron and steel works; most of the mills were laid off 
during the first two days of the week, but very few were idle on 
Good Friday. The demand does not seem to be very pressing 
just now, and thus the Easter suspension has been more general 
than usual, while there has been very little buying. It is rather 
surprising to find the plate and angle mills in some cases running 
short time, when the shipbuilding industry is so brisk, but the 
builders do not furnish their specifications as freely as they 
might. Thus the prices of plates and angles do not advance ; 
steel ship plates are at £6 15s., iron ship plates at £6 12s. 6d., 
steel ship angles at £6 7s. 6d., iron ship angles at £7, packing iron 
and steel at £5 ]5:., and iron ship rivets at £7 7s. 6d., all less 24 
per cent. f.o.t. The manufacturers of iron bars in this district 
have not followed the Scotch bar makers in lowering their quota- 
tions, but they still adhere to £7, less 24 per cent. f.o.t., and thus 
their bars are dearer than those supplied by Scotch competitors. 
Steel bars are at £6 5s., less 24 per cent., and the demand for them 
is very quiet. Steel hoops are at £6 12s. 6d., steel strip at £6 10s., 
steel joists at £6 7s. 6d., steel sheets at £7 10s., all less 24 per 
cent. f.o.t.; galvanised and corrugated steel sheets are at £10 15s., 
per ton for 24 gauge, less 4 per cent. f.o.b. The steel rail trade is 
hardly as active as it was, there being a considerable falling off in 
the demand from South America, which is one of the best markets 
for British rail manufacturers. The output is short of the capacity 
of the works, and shipments are on a smaller scale than they have 
been for some months. The price of heavy steel rails is £5 12s. 6d. 
per ton net f.o.b., and light rails could be got at £6 net f.o.b. 


Shipbuilding and Engineering. 

Though there are not many orders for further new vessels 
given out this month, the yards, except for the holidays, have been 
very fully employed, and probably never before was there so great 
a tonnage in course of construction. At the engineering shops 
also work is very active. It is reported on good authority that a 
well-known foreign firm of electrical cable manufacturers is 
proposing to establish branch works in this district for the purpose 
of competing with the existing ring now maintained by the 
majority of the British and continental cable manufacturers. The 
firm has under consideration the offer of a site on the north bank 
of the Tees estuary, reclaimed in recent years by the Tees Conser- 
vancy Commissioners ; also a site of thirty acres at Blyth Harbour 
in Northumberland. It is stated that the Italian engineering 
firm of Pirelli and Co., of Milan and Spezzia, is associated with the 
undertaking, but it has intimated that it is not directly interested 
in the project. 


Coal and Coke. 


Though business has been curtailed this week by reason 
of the holidays, there is a better state of affairs in the coal trade, 
and an improved tone is noticeable in the market. Increased 
business is reported in the gas and bunker coal branches, and 
better prices are realised. Thus, best Durham gas coals are up to 
9s. 74d. per ton f.o.b., with seconds at 9s. to 9s. 3d. Bunker coals 
are profiting by the greater activity and the better freights in 
shipping, and for best bunker coals merchants get 10s., with 
93, 3d. to 93. 6d. for ordinary. Best coking coal is at 93. 6d., and 
coking smalls at 9s. Best steam coals are up to 10s. 9d. per ton 
f.o.b., and seconds to 9s. 3d. Foundry coke is at 17s. to 18s. 
f.o.b.; and furnace coke at 15s. 3d., delivered Middlesbrough, 
with gas coke at 13s. 3d. 








NOTES FROM SCOTLAND. 


(From our own Correspondent. ) 


The Warrant Market. 

THE Glasgow warrant market was weak when it closed on 
Thursday of last week for the holidays, and there was a recurrence 
of the weakness at its reopening on Tuesday. Prices again made 
a downward record, and it seemed as if the forecasts of improve- 
ment recently in evidence had been made prematurely. There can 
be no doubt that dealers in pig iron warrants are mnch disappointed 
with the increasing stocks, and the comparatively quiet demand 
from abroad, and the unsatisfactory condition of the American 
trade, together with increased output in Germany, is also exer- 
cising a depressing effect. Since last report Cleveland warrants 
have been done from 46s. 114d. to 46s. 6d. cash, 47s. 3d. to 
46s, 93d. one month, and 47s. 83d. to 47s. 44d. three months. 


Scotch Pig Iron. 

The output of pig iron in Scotland has been slightly 
reduced, there being 86 furnaces in blast, against 87 last week 
and 85 at this time last year. Makers have not been securing 
as much business as they could desire, consumers still dealing 
from hand to mouth. It is understood that considerable lines 
might be placed for future delivery at the present prices, but such 
offers du not appear to be received with favour. Govan and 
Monkland are quoted at Glasgow, f.a.s., Nos. 1, 55s. 6d.; Nos. 3, 
54s, 6d.; Carnbroe, No. 1, 593 ; No. 3, 55s.; Clyde, No. 1, 60s.; 
No. 3, 55s.; Calder, No. 1, 60s.; No. 3, 55s.; Gartsherrie, No. 1, 
60s. 6d.; No. 3, 55s. 6d.; Summerlee, No. 1, 62s. 6d.; No. 3, 
57s. 6d.; Langloan, No. 1, 663.; No. 3, 61s.; Coltness, No. 1, 
82s.; No, 8, 59s. 6d.; Eglinton, at Ardrossan or Troon, No. 1, 
55s. 6d.; No. 3, 54s. 6d.; Glengarnock, at Ard n, No. 1, 63s.; 
No. 3, 58s.; Dalmellington, at Ayr, No. 1, E9s.; No. 3, 57s.; 
Shotts, at Leith, No. 1, 6ls.; No. 3, 56s.; Carron, at Grange- 
mouth, No. 1, 62s. 6d.; No. 3, 57s. 6d. per ton. 


The Hematite Trade. 

There has been some irregularity in the prices of hematite 
warrants, which merchants declare are merely nominal. The 
amount of such iron going into consumption is undoubtedly large, 
but makers and merchants are disappointed that it is not con- 
siderably greater. Scotch hematite is now quoted 68s. per ton 


for delivery at West of Scotland steel works. 








Imports of Iron and Steel. 

During the first three months of the present year the 
imports into Scotland from the United States of steel blooms, 
billets, and sheet bars, amounted to 30,992 tons, valued at 
£164,229, compared with 17,839 tons of the value of £91,911, in the 
corresponding three months of last year—increase 13,153 tons of 
the value of £72,318. The iron and steel bars, sheets and plates 
brought into Scotland from the States in the same period reached 
18,342 tons of the value of £123,858, compared with 9441 tons and 
a value of £73,428 in the same period of 1910—the increase being 
8901 tons, and £50,480 extra value. Taking the iron and steel 
goods together, the imports of the quarter show an increase of 
22,054 tons, and £122,748 in value compared with the opening 
quarter of last year. These figures appear to show that our 
manufacturers and merchants find it increasingly to their 
ee to import partly manufactured as well as finished 
steel and iron goods from America, and they may also to some 
extent account for the fact that the consumption of Scotch raw 
iron has been considerably smaller since the year began than had 
been anticipated. 


Increasing Activity in Shipbuilding. 

The orders now in course of execution in the Clyde ship- 
yards are fast bringing into requisition the available labour, and 
in some cases it is now somewhat difficult to find the requisite 
numbers of workmen, At Port Glasgow, for example, one of the 
most flourishing Clyde shipbuilding centres, the local hands have 
proved insufficient, and it has been found necessary to resort to 
the Labour Exchange to procure workmen from other districts. 
A number of men have been found at Dundee and are being 
drafted to the Clyde. Quite a large number of shipbuilding con- 
tracts have been placed with Clyde builders during the last few 
days, the variety of new work embracing ocean and coasting 
vessels as well as craft for different river trusts. The latter in- 
cludes a fleet of barges for the Thames. 


The Locomotive Trade. 

Some time ago it was stated in these notes that the 
French Government had given an order for tifty locomotives and 
tenders to the North British Locomotive Company, of Glasgow, 
one of the principal conditions of the contract being unusually 
early delivery. The three great works of the Locomotive Com- 
bine are now running to their utmost capacity, not merely with 
night shifts, but with Sunday labour, in order to have this order 
completed within the specified time. The engines, which are after 
the type of those employed in the Highland Railway, are being 
placed entire in vessels by cranes in Glasgow Harbour, and they 
will be unloaded in a similar way on the French coast, and placed 
on the railway there ready for immediate service. 


Manufactured Iron and Steel. 

The business in finished iron is only moderately active, 
for while some fresh work has been secured since the recent 
reduction in prices, the works are still in some cases short of 
employment. It may be noted that this state of matters ensures 
unusually good delivery, and the total output on this account is 
believed to be little short of what it has been in times when orders 
have been more numerous within a given period. There is some 
irregularity in employment at the steel works owing to various 
causes, That a very large amount of material is going into use is 
undoubted, but a considerable proportion of it is understood to 
have been prepared somewhat in anticipation, and there are cases 
in which mills have had to stop for fresh specifications. Of the 
available orders for genera] steel material, the merchants have 
secured a large share, and they are said to be pressing for reductions 
in prices from the manufacturers. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Last Week's Coal Trade, Cardiff. 

THERE was a marked absence of the usual pressure which 
has generally characterised the beginning of holiday time. It 
seemed to be understood by buyers that there would be little diffi- 
culty in getting supplies. For large steam, and notably for second 
Admiralties ordinary class, there was some degree of life, and more 
so for small steams, which continue to be in good demand. As 
regards house coal, the season favours a steady trade, with little 
change in price, and requirements were tolerably large. For 
loading in the closing week of April some of the larger coalowners 
were reported to maintain late quotations. The principal decline 
of best steam has been down to 17s., but not lower, and sellers are 
still confident that before the month is out higher prices will be 
demanded. For small steams it was reported that buyers were 
unable to place orders in several cases. Pitwood and coke were 
firm, and towards the end of the week a slight improvement in 
value generally was remarked. 


Latest Coal Quotations. 

As the collieries generally did not resume work unti 
Wednesday night, the business on ‘Change, Cardiff, has been of 
little or no account. Loading operations were partially resumed 
on Wednesday, but at the offices there was but little life. There 
is no change in the situation, and the outlook is not encouraging. 
Local journals continue to suggest modes of compromise, and 
agents to enforce the necessity of paying the levies, the condition 
of the mass of the workers being very bad. Latest prices :—Best 
large steam coal, 17s. to 17s. 6d.; best seconds, 16s. to 16s, 9d.; 
ordinaries, 15s. 3d. to 15s. 9d.; best drys, 16s. to 16s, 6d.; 
ordinary drys, 15s. to 15s. 6d.; best washed nuts, 14s, 6d. 
to 15s.; seconds, 13s. 6d. to 14s.; best washed peas, 12s, 6d. 
to 13s. 6d.; seconds, lls. to 12s.; best bunker smalls, 
best ordinaries, 9s. 6d. to 10s.; 
to 9s. 3d.; i 
black vein, 15s. 9d. to 16s. 3d.; ordinary Western Valleys, 15s. 
to 15s. 6d. ; best Eastern, 14s, to 14s. 6d.; seconds, 13s. 6d. to 
14s. Bituminous:—Very best huuse, 17s. 6d. to 18s.; best ordi- 
naries, 143. 6d. to 16s. 6d.; No. 3 Rhondda, 17s. to 17s. 6d.; 
brush, 13s. 6d. to 13s. 9d.; smalls, 10s. 6d. to 11s,; No. 2 Rhondda, 
12s. 6d. to 13s.; through, 10s. 9d. to 11s.; smalls, 8s. to 8s. 6d. 
Patent fuel, 15s. to 16s. Coke: Special foundry, 24s. to 26s.; 
foundry, 19s. to 21s.; furnace, 16s. 6d. to 17s. 6d. Pitwood, ex 
ship, 17s. 6d. to 18s. Coal and patent fuel quotations f.o,b. 
Cardiff, Penarth, or Barry Dock, cash in thirty days, less 2}. 


9s, 


Newport, Mon., Coals. 

Values of large easy, for prompt, colliery owners holding 
firmly to quotations ; smalls scarce, and prices firm. Latest :— 
Very best black vein, 15s. 6d. to 16s.; Western, 15s. to 15s. 3d.; 
Eastern Valleys, 13s. 9d. to 14s. 3d.; other kinds, 13s. 6d. to 
13s. 9d.; best smalls, 8s. 9d. to 9s. 3d.; seconds, 8s. to 8s. 6d.; 
inferiors, 7s. 9d. to 8s ; bitaminous, best house, 15s. 6d. to 16s. 6d.; 
seconds, 14s, to 15s. Patent fuel, 14s. 6d to 15s. Coke, foundry, 
18s. to 20s.; furnace, 163. 6d. to 17s. 6d. Pitwood, ex ship, 
17s. 6d. to 18s. 


Swansea Coals. 

Coal and patent fuel dull; trade below the average, on 
account of the holidays. Latest :—Little business done on Tuesday, 
most of the officesclosed. Approximate quotations: —Best malting, 
hand picked, 21s. to 23s. net ; seconds, 17s, to 19s. 6d. net ; big vein, 
15s, 6d. to 17s. 6d., less 24 ; red vein, 11s. 6d. to 12s. 6d., less 24 ; 
machine-made cobbles, 21s. to22s. 6d. net ; Parisnuts, 22s, to 23s. 6d. 
net; French nuts, 22s. to 23s. 6d.; German nuts, 22s, to 23s. net; 
beans, 19s, 6d. to 21s, 6d. net ; machine-made large peas, 11s. to 
lls, 6d. net ; fine peas, 9s, 6d. to 10s. net; rubbly culm, 6s, 








a 
to 6s. 9d., less 24; duff, 2s, 9d. to 3s. net. Steam cog). Best 
large, 17s. 6d. to 18s. 6d.; seconds, 13s. 9d. to 15s.; bunk, 
10s. 9d. to 11s.; small, 7s. 6d. to 8s., all less 24. Bitumin®™ 
No. 3 Rhondda, 18s, to 18s. 6d.; through, 15s. 6d. to 16s,- 
10s. 9d. to 11s. 6d., all less 24. Patent fuel, 18s, 6d. to 
less 24. 

Iron and Steel. 
Quotations from Metal Exchange, Swansea, 


follows :—Pig iron: Hematite mixed numbers, 63s. cash and 
63s. 3d. month ; Middlesbrough, 46s. 6d. cash, 463, 9d. month” 


Scotch, 52s. 6d. cash, 52s, 9d. month ; Welsh hematite, 70s, q.q 
East Coast, 69s, c.i.f.; West Coast, 69s, cif. Rubio ore, 215 ‘bd 
to 22s,, Cardiff or Newport. Steel bars: Siemens, £5 5s, ; Beasemer 


£5 to £5 2s, 6d. 
Tin-plate. 


Trade continues fairly good, but not with the brisknegs 
which has so long characterised it. In the Swansea district there 


was again a big yield, but four mills were quiet in the Morriston 
area, and it was stated that orders were slow in coming in 
Possibly the coming on of the holiday season had an influence 


but manufacturers had not much reason for complaint after the 


enjoyment of a good long run of trade with peaceable labour 
conditions. The turn out of the mills in the  precedip 
week resulted in the make of 98,773 boxes and the chip. 


ment of 65,406 boxes. Stocks now consist of 253,384 boxes 
At Upper Bank Works two mills are being constructed 
on the latest methods. Latest:—Ordinary tin-plates, 14s, 64. 
ternes, 28 by 20, 25s. 6d. to 263.; C.A. roofing sheets, 30 g. 
£9 7s, 6d.; finished black plates, £11 15s.; galvanised sheets, 24 g. 
£10 7s. 6d. to £10 10s. per ton. Block tin, £193 10s. cash ang 
£188 10s, three months. Other quotations :—Copper, £53 13s, 9q 
cash, £54 5s, three months. Lead: English, £13 8s. 9d.; Spanish, 
£12 18s. 9d.; spelter, £23 15s.; silver, 24.7,%d. per oz. ‘ 


Llanelly. 

An easier trade in tin-plate is reported, and signs of 
dropping tendency, but all the works are busy and well booked 
ahead, so a slight decline is not regarded with any alarm. Extep. 
sive schemes at the Castle and Old Barry Works progressing; ste¢| 
bars in good demand ; some depression in the coal trade exists, 
Glyncold Colliery is stated to have made a good start, and js 
arranging for a big output. Building trade very brisk. 








CATALOGUES. 


R. Hunt and Co., Atlas Works, Earls Colne.—This is a cir. 
cular dealing with self-oiling plummer blocks. 

ScHUCHARDT AND ScHUTTE, 34, Victoria-street, S.W.—List 
G 20 has reached us. It has reference to milling machines, and 
gives many illustrations, specifications, and prices of tools of this 
description. 

N. C, SZERELMEY AND Co., Rotherhithe New-road, 8,E.— 
“The Advantage of Using Good Paint” is the title of a pamphlet 
sent to us by this firm. It deals with the preservation of iron from 
rust and timber from decay. 

CROMPTON AND Co., Limited, Salisbury House, London-wall, 
E.C.—-A neat little catalogue sent to us by this firm has reference 
to moving coil and moving iron electrical instruments for con- 
tinuous and alternating-current circuits. ‘ 

HENRY Simon, Limited, Manchester.—-A catalogue from this 
firm contains particulars and excellent illustrations of various types 
of elevators, silos, and grain-handling plant. Another publication 
from the same firm deals in a similar way with band conveyors, 
creepers, and worm conveyors. 

Roreways, Limited, Eldon Street House, South-place, London, 
E.C.—This is an admirably illustrated catalogue dealing with 
aerial ropeways operated on Rose’s systems. It shows these rope- 
ways in use in many parts of the world, and operating under all 
kinds of conditions. Much interesting reading matter is included. 

CrossLEY BrotHers, Limited, Openshaw, Manchester. — 
Section 8 catalogue is devoted to suction gas plants for anthracite, 
coke, bituminous coal, sawdust, peat, &c. In the sixty odd pages 
of this book the construction and action of the Crossley suction gas 
producer and scrubber are clearly described. The book also con- 
tains figures relating to the cost of power generation with gas 
engines using suction gas made from the above-mentioned mate- 
riaJs, which will be found of utility to power users. 

BriTIsH WESTINGHOUSE ELECTRIC AND MANUFACTURING CoM- 
PANY, Limited, Manchester.— Horizontal gas engines from 2 brake 
horse-power upwards. In the design of these engines the best 
modern practice has been followed, and particular attention has 
been given to ensure absolute interchangeability. With the latter 
object every part of the engine before being assembled is subjected 
to a micrometer test, and is stamped with a number so that should 
any renewal be required the new part can be depended upon to 
correspond exactly with the part it replaces. 

Dossie McINNEs, Limited, 57, Bothwell-street, Glasgow.—This 
is a well got up catalogue pertaining to automatic diagram record- 
ing indicators and other testing instruments, and specialities for 
steam and gas engines. From the same firm we have also received 
circulars dealing with Messenger’s furnace deformation indicator 
for gauging the circularity of boiler furnaces and cylinders, the 
MclInnes-Dobbie marine Bourdon gauge, a portable dynamometer, 
the Hopkinson flashlight engine indicator, A booklet on “ The 
Commercial Value of Indicator Diagrams” is also to hand. 

THE SANDycRorT Founpry Company, Limited, Sandycroft, 
near Chester.—This company has sent us an interesting pamphlet 
dealing with its ‘‘Cascade” induction motor. The principle on 
which this motor operates is clearly set forth, and the curves are 
given showing the efficiencies and power factors at different speeds. 
Illustrations are also included, showing these motors in use in con- 
nection with various classes of industrial service. The informa- 
tion contained in the publication is based on a paper read before 
the Association of Mining Engineers, and is therefore more tech- 
nical than that given in most trade publications. From the same 
firm we have also received a power calculator which has been 
specially designed for making rapid calculations in connection 
with alternating and direct-current motors. This is a very useful 
little device for giving the volts and ampéres taken by the 
machine and its efficiency ; the horse-power can readily be found. 
In the case of alternating current motors, the power factor naturally 
has to be taken into account. Given the efficiency, power factor, 
and voltage, the current can also easily be arrived at. 











PERSONAL.—Messrs, Gill and Chaviara, consulting engineers, 
of Scottish Provident Buildings, 25, Castle-street, Liverpool, 
inform us that Messrs. Marks and Clerk, chartered patent agents, 
of London, Manchester, and Birmingham, have appointed them 
their representatives for Liverpool and district, 

ConTRACTS.—We understand that the British Construction 
Company, of Westminster, has secured a wharf contract In 
Portuguese East Africa.—Willey and Co., Limited, of Exeter, 
have received orders for a gasholder and steel tank, meter 
governor, and yard mains for Crewkerne ; for pulling out existing 
single-lift gasholder and erecting a new double-lift for Boston Gas 
Company ; for a telescoping 60ft. gasholder at Chesham ; and for 
purifiers, fitted with their patented ‘‘ Pickering” valve, at Bognor, 
Brimscombe. Blackwood, Ebbw Vale, and St. Blazey.- Jens Orten- 
Biéving and Co. have during the past three weeks received orders 
for water turbines with an aggregate capacity of over 3309 horse- 
power ; also for some turbine water pumps, one of them to work 
against a head of 555ft., and for 7} miles of 16in. welded pipe with 
1600 patented double muff joints for Mazatlan, Mexico. 
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nd THE maj Md akan taeantnn tty f YI aa hh a9 When the abridgment is not illustrated the Specification is without | carriages are left resting on the platform X, X. The whole 
% Orders for yg bap ride aie Scat oF ‘he Pib ewe ete drawings. transfer tables marked G, G are then moved from O, O towards 
% pot altered, ; e reques sda Ala Miter Anstioas ts . petro Copies of Specifications may be obtained at the Patent-ofice Sale Branch, | ), D by means of the hydraulic rams marked P, P until the plat- 
7 tion for an . teen go ot a cheage ‘is bag Ae she 25, Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. forms marked E, E, which carry ie trucks or wheels of the 
= consumers, ae id ania mgatot . h aes The jirst date given is the date of application; the second date at the | required gauge, are moved into position directly underneath the 
a have been Showing less Feserve as regards iresh purchases, and 80 | end of the abridgment is the date of the advertisement of the acceptance | carriage bodies. The platforms marked E, E are now raised by 
last week a better inquiry was coming in for crude iron, Bars, | of the complete specification. means of the hydraulic rams marked 8,8, by which operation the 
too, are more briskly called for than previously, pen being firm Any person may on any of the grounds mentioned in the Acts, within | carriage bodies are lifted off their temporary supports and are 
and even rising in a few instances, The finished iron and hard- | two months of the date given at the end of the abridgment, give notice at | joft resting on the new bogie trucks or whvels, and the carriages 
88 are industry is reported to be actively engaged, and the spring | the Patent-ofice of opposition to the grant of the Patent. oe Br Pe : : 
re nt Ir ; Fe es davamablaat tags anvhar an peel i can now be run off from A, A to B, Bon tolines of different gauge, 
n siness 1s . : ?. erie “esc gs eerie from which they originally came. The reverse operation can be 
. concerned, but ee a age ha ae = just as STEAM GENERATORS. gone through for changing the bogie trucks or wheels of carriages 
* much asever. On wee meg ras eather tess is Cone than pre- coming in the opposite direction from B, B to A, A.—March 29th, 
. viously, because the hardware industry in Austria and in America, | 16739. July 13th, 1910.—ImprovemENTS IN CorNisH, LANcA- | 1911. 
4 two very good markets, has developed satisfactorily. More life in SHIRE, AND MARINE BoILeRs, Waldemar Harbinger, of 79, 
z the building ey ge has — the ee a -— = Mark-lane, London. 
4 structural materia INCTORES, ADC prospecks are tate. Aaa ie! In a boiler made in accordance with this invention, it is claimed, DYNAMOS AND MOTORS 
4 and tool trade is pretty oe oe the — factories | the heating surface is considerably increased without materially 
d complain of being somewhat nag a one . All descriptions of | increasing the size of the boiler, and the efficiency is enhanced as 29.941. December 23rd, 1910.—IMpROVEMENTS IN DYNAMO ELEC- 
| agricultural machines 7 eg th For | request. i A short time - the hot gases play directly upon the crown plate from end to end. |” pure MACHINES, Fred Raymond Kunkel, of 319, Cole-street 
é the Berlin locomotive shops of A. Borsig received orders for twelve | The furnace tubes are divided longitudinally so as to form under Edsmcood Pack Guimeals Statin Pothiaek. Peanbeloanva, 
’ locomotives from the Japanese Government ; while, usually, the | chambers A adapted to receive the furnace bars ( and upper aigewoon Lark, Swusvale Slaton, Fiisourgn, Lennsyranut, 
j term of delivery is six months for such orders, these twelve loco- United States of America. | > ; , o 
motives have been finished in sixty-six days. _ The object of this invention is to provide a simple and inexpensive 
. i field magnet structure that sha!l require no machining and that 
" Product! f Pig I N° 16,739 shall em y air ducts for ventilation and a large outer surface for 
roduction of Pig Iron. cae : ni “ 
: ee F — ; radiation and also comprise a minimum number of parts. The 
According to statistics published by the Union of German field magnet members of small direct-current motors are usually 
Iron and Steel Masters, the production of pig iron in Germany, made of cast iron, and require a considerable amount of machine 
f including Luxemburg, was for March of this year 1,322,114 t.. as 
i compared with 1,250,184 t. in March, 1910, and against 1,179,109 t 


‘ in February of this year. Output in the different sorts of pig iron 
} was as follows:—Foundry pig, 265,962 t., against 240,721 t. in 
March, 1910; Bessemer, 30,180 t, as compared with 43,957 t.; 
basic, 825,792 t., as compared with 792,800 t.; spiegeleisen, 
149,567 t.; and forge vig, 50,613 t., against 57,443 t. in March last 
year. Output of pig iron from January 1st to March 31st of this 
year was 3,821,901 t., as compared with 3,519,109 t. in the corre- 
sponding yeriod the year before. The ironworks of the Saar pro- 
duced 160,232 t. in March of this year, 105,099 t. falling to the 
works on the Saar and 55,133 t. to the works on the Mosel. 


N°29,941. 








Coal in Germany. furnace flues B. Tubes D are disposed between the two chambers 
The Silesian pits are still well employed, though in house | A and B. The crown E of the furnace and the bottom plate F of 

coal little is done. Deliveries in the last two weeks of March have | the upper furnace flue may be curved or straight, and the tubes D 
been 8414 wagons per day, as compared with 7440 wagons daily in | ™ay be curved or straight, vertical or sloped. A boiler constructed 
the same period last year. (Generally the tone of the market is | in accordance with this invention may be adapted to be stoked 
also firm in coke. “From the Rhenish-Westphalian coal producing | from either end ; for example, the boiler shown in the drawings 
districts pretty much the same is reported. may have the furnace A extended through the back plate, and in 
some cases the upper furnace flue B may also be extended through 


Austria-Hungary. this plate.—Murch 29th, 1911. 


Ry oe ag has —. one only a moderate inquiry is 
reported, there has nevertheless been a fairly strong condition in 
the raw and finished iron industry. Pig nan war he improving INTERNAL COMBUSTION ENGINES. 
request last week, and plates and building material also can be | g779 March 17th, 1910.—IMPROVEMENTS IN INTERNAL COMBUS- 
reported to be in rising demand. The hardware manufacturers wIGK TORGINES. Deane Barnard and Wrancia James Harris: both 
have been pretty successful in many instances in beating their oft re Villa. Battal oad: Gloaisesbar ‘ 
foreign rivals; rates are stiffening. Owing to a fairly active U narra ecaiies alias GA cases Baad in « vedial ontiiea the 
demand from the iron and steel industries, there was a pretty aps indamite The ccliders are yrovided with . thread at 
healthy trade done in coal last week. Only for gas coal cou'd an | 4) i, vee sania tor omalag tn the Ros chamber, and the ring 
abatement in inquiry and consumption be noticed. nut C serves to lock each cylinder in its position. The connecting- 
rod H of one of the pistons is rigidly secured to the big end 

Quiet Business in Belgium. portion J, which is vf see as iota alias connected jemeiene by 

. It is disappointing to state that the revival which the | means of a central sleeve K. The rings and central sleeve are pre- 
spring was expected to bring for the iron and allied trades has - 
not yet taken place, and employment is quiet and even insufficient 
in many instances, In the pig iron industry production continues 
higher than demand. For small orders 61f. p.t. is quoted for 
forge pig, 62f. p.t. for basic without manganese and 66f. p.t. with 
manganese, while foundry pig stands at 68f. p.t.; the above are 
the minimum quotations, Manufactured iron shows more firmness, 
and the outlook, too, is pretty favourable ; £4 15s. continues to be 
uoted for bars, f.o.b. Antwerp. A varying tone is reported from 
the plate department, while an extensive demand comes in for 
heavy plates, the business in sheets has gone from bad to worse. 
A quieting down is shown in scrap iron. Increasing strength was 
felt on the Belgian coal market, and the position generally is more 
satisfactory since the last tendering for the State Railway's supply 
of coal. House fuel has naturally been a little dull of late, and 
rates are inclined to weakness. 





work before the parts are ready for assembling, and the end 

brackets are also machined to some extent. The main body portion 

of the field magnet core and frame is constructed of a series of 

similar flat castings, which are provided with registering projections 
! 

















and recesses to space them apart for ventilation, and with three 
points of contact, which establish and maintain their relative posi- 
tions. The castings also co-operate with the end brackets in such 
| a manner that no machine work is required on any part of the field 
i magnet structure, except such as may be necessary to provide 
= suitable shaft bearings in the end covers.— March 29th, 1911. 








BATTERIES AND ACCUMULATORS. 











9740. April 21st, 1910.—IMPROVEMENTS IN CELLS OR CASES FOR 
ELEcTRIC BATTERIES, The Float Electric Company and 
Wallace James Lambart Sandy, both of Britannia Works, 49a, 
Adam-street, New Kent-road, S.E. 

This invention relates to improvements in cells or cases for 

electric batteries, and is specially applicable to miners’ lamps. A 

is a case containing an electric battery closed by a screw cap B 








q : ferably formed integrally together. The connecting-rod H_ is 

AMERICAN NOTES. pares by means of ng in of D-section. A bush of suitable 

(From our own Correspondent.) metal is fitted within the sleeve K to form the a a the 

ee + crank pin of the crank shaft. Holes are drilled through the rings 

sol : New YORK, April 5th. J pote spaced apart, into which pins M are fitted. The six 

I'HE crude iron market has not responded in prices to the im- | other po vie are mounted cn these pins. The ring J, 

proving demand of the past week or so, The largest recent pur- therefore, oscillates in one of its movements on the crank pin 

chase was made by the American Locomotive Company, which being held by the connecting-rod H, while the other big ends of N°9740. 
closed for between 10,000 and 12,000 tons for delivery at its plants | the connecting-rods N oscillate relatively to the ring J on the pins A 

in various parts of the pena = Makers at Buffalo, Virginia,and | M, This construction enables all the connecting-rods to be joined I\ 


Western Pennsylvania secured the business. About 10,000 tons of up to the crank pin in one plane.—March 29th, 1911. 























crude iron were purchased for delivery in New Jersey and east of 
ot = po by fact that the Boston and Maine Railroad is about 7 

ouild one of the finest repair shops in the country is of interest a { - 
bern —_ tool makers, as the total outlay will be in the ee en \ ww 
neighbourhood of 3,000,000 dols., including buildings. The | gg41, March 18th, 1910.—AN IMPROVED MEANS OF DEALING WITH aE 
machinery makers have had their representatives scouring the THE TRANSFER OF : SPieega ROLLING STOCK BETWEEN RalL- =s aa dime 


country for business, and the reports up to April Ist point to a 
heavy demand for equipment, which also includes no small volume 
of electrical equipment. The structural mills also see clear day- 
light in the way of big orders, the largest of which will be taken 


WAYS OF DIFFERENT GAUGES FOR USE WITH STEAM FERRY 
VeEssELs, William Purcell O'Neill, of Highfield House, North 
Circular-road, Dublin. 

Carriages of one gauge are run along the line of rails from A, A 











by the Carnegie Steel Company for 12,000 tons of steel plates for 
the Emergency locks gates at the Panama Canal. The same com- E 
pany will secure an order for 14,000 tons of steel ties for the ‘ 
Panama Canal and 3000 tons of piling for the South Australian 
Government. The American Bridge Company expects to have 
the contract signed this week for about 12, tons for a hotel in 
this city at Broadway and Thirty-third-street. Small orders 
ranging from a few hundred tons to a thousand tons and more are 
Springing updaily. The Illinois Central has ordered 20,000 kegs 
of bolts and spikes. The shipyards at Loraine, Ohio, want 1800 
tons of plate and an ore-handling plant at Cleveland, Ohio, will 
take 2500 tons. The Loraine steel will go into barges for the 
Standard Oil Company. During the past week there has been a 
rush, of orders for all manner of cars for handling freight, in- 
p cluding cars for coal, wheat, cotton, and for refrigerating pur- 
poses. The largest order is for cars which will hold 60 tons, 
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5, he Sea Board Air Line wants 1000 box cars, 300 phosphate cars, 
30 cabooses, and 1500 tons of rails. The Atlantic Coast Line wants 
F 25 locomotives, and has awarded contracts for 29 passenger cars 
: and 1400 freight cars. The copper market is fairly active and pro- 
duction is increasing. Exports up to March 81st, 21,217 tons. 
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Concessi —-— resting upon which is a rubber ring ©. JD is the lid of the case 
: —— have been made by the larger sellers to secure some of | “fj haven hs heer Bond rating © at filling ring F, which is in con- 
and prod a Higa The market presents no mpouns Senta, : tact with the rubber ring C. To close the cell it is subjected to 
oumptivedéans =: a a See aenENeenn wee A AX ressure, by which the rubber ring is deformed, as shown, and the 

m4 ee a fia D is retained by a bale G, the ends H of which engage with a 

Bf groove I at the top of the lid. The top of the lid carries an elec- 

to B, B until each bogie truck or set of wheels of the carriages | tric lamp K protected by a frame L, and on the underside of the 

rests on one of the vertical moving platforms marked X, X, which | lid is a contact piece M engaging with the a nut N, which 

are inserted in the transfer tables marked G,G. These platforms ! is in contact with one terminal of the battery.—March 29¢h, 1911. 
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MINES AND METALS. 

9821, 

USE IN COMPRESSING MACHINERY, Sydney Jessop Robinson 

and George Rodger, Engineer, both of Brightside Works, 
Sheffield. 

The engraving shows in plan the arrangement of a so-called 
three-part mould for casting and compressing a round ingot. It 
consists of four parts A, B, C, D, in addition to the base plate E, 
and the three removable packing-pieces I’. The hydraulic power 
is applied to the parts A and B of the mould in the direction 
of the dotted line X X. The yoke A is made with forwardly 


Negezi ix 
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| ; | B 


extending sides G forming angular seatings against which are 
placed the flat sides of the two parts C and D, adapted to slide 
thereon when forced forward by pressure applied to the parts 
A‘and B. Thus the concave faces of the parts B, C, and D 
will approach the centre of the ingot until sufficient pressure 
has been applied. Before casting an ingot the parts are separated 
by distance strips F, which are withdrawn when the ingot is 
sufficiently set for the purpose of compression.—Muerch 29th, 1911. 





CRANES AND CONVEYORS. 


24,250. October 19th, 1910. — IMPROVEMENTS IN HOISTING 
APPARATUS, August Wilhelm Bernhard Liebgott, of Malmii, 
Sweden. 

The apparatus consists of a bow-shaped member A, rotatably 
mounted in two bearings B of any suitable form. At the upper 
end of the arm of this member is mounted a pulley C over which 
the hoisting rope D passes. From this pulley the rope passes over 

a guide pulley Etoaropedrum F, Thearm A may be held in its 
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uppermost position by the latch G, pivoted about a bolt H, and 
provided at one end with a handle J. The latch is so balanced 
that it falls forward by its own weight and has its motion limited 
by two pins K. In its lowered position the swinging part A rests 
on the threshold of the hoist opening and projects beyond the 
opening. The hoist rope is provided at its free end just above the 
1 with a ball serving as a counterweight and stop.— March 29th, 
1911, 


MACHINE TOOLS AND SHOP APPLIANCES. 


10,279. April 27th, 1910.—IMPROVEMENTS IN Drop STAMPS AND 
LIKE MACHINES, Harold Fletcher Massey, of the Steam Ham- 
mer Works, William-street, Openshaw, Manchester, and 
Harvey Clayton, with B. and 8S. Massey, of the Steam Hammer 
Works, William-street, Openshaw, Manchester. 

The tup A is guided in the usual way. The shaft B is con- 
stantly revolved by power in the direction indicated by the arrow, 


N°10,279 


























and on this shaft there is mounted the pulley C. A flexible band 
D is attached at one end to the tup and passes over the pulley C, 
where it is secured to a crossbar E so as to hang slack therefrom. 


April 22nd, 1910.—ImMpROVEMENTS IN INGoT MOULDS FOR 


held in a crank G, which is supported in two bearings secured upon 
the crossbar E. The lever H 1s attached to the crank G, and by 
moving this lever up or down the roller F may be moved away 
from or towards the revolving pulley. A cord J is attached at 
one end to the tup and passes over a pulley K and is anchored at 
the other end to a stud secured in one of the guides of the tup. 
The pulley K is supported by a chain L which passes over a pulley 
mounted on the lever H and passes down to the operating 
handle M.— March 29th, 1911. 


24,286. October 19th, 1910.—IMpPROVEMENTS IN MAGNETIC 
SEPARATORS. Jucolh Kraus and Maschinenfabrik und Muhlen- 
hauanstalt, G. Luther Aktiengesellschaft, all of Braunschweig, 
Germany. 
ree magnets A are provided which are arranged axially of the 

drum F, and connected by means of screw bolts H or the like toa 

stationary yoke D, so as to allow of a rotary adjustment. Owing 
to this arrangement, the pole shoes B, which are of alternate 
polarity, may be set either in the rotating direction of the drnm— 
in which case the particles pass through a uniform magnetic tield 

—or at an angle to the direction—as shown in the middle engrav- 

ing, in which case an irregular field is produced. By setting the 

| pole shoes at a suitable angle the irregularity of the magnetic field 
































NO24,286. 
eee 
| TD ew 
| =i a. T 
0 thy THt gg 
E palpyp Appia | ~ 
1 
6 ee RS HEB. G 
Bl lel & 
| F 
ee 7 { 2 
x 7 = VA “4 \e 
“ \ ¥ 
NOM MOMNO}: 
6 Te he J 
Be we 











o'e'o 


can be adjusted to suit the nature of the materials to be treated ; 
the greater the angle the more irregular becomes the field. The 
drum F, which may be of any suitable known construction, is 
rotatable, mounted by means of its bosses G on journals E con- 
nected to the yoke D. The materials may be fed on the upper 
surface of the rotating drum, the non-magnetic particles being 


tained and thrown off in another direction. In the bottom 
engraving five magnets are arranged in a staggered position, while 
the pole shoes are constructed and disposed so as to be in align- 
ment. This arrangement, which also allows an angular adjustment 
of the pole shoes, increases the density of the magnetic field. A 
modification is also described.— March 29th, 1911. 


MISCELLANEOUS. 


13,176. May 3lst, 1910.—IMPROVEMENTS IN CoaTING ELECTRIC 
CABLES, Merrit Scott, Conner and Peel, Conner Peel Works, 
Adelphie, Salford. 

This invention has reference to an improved method of coating 
the braiding or the like outer covering of telephone and other 
electric cables. The outer cover of cables when treated in the 
ordinary manner with paint or other preservative material may 
not become thoroughly impregnated therewith and the object of 
the invention is to obviate this defect. To this end, as is: shown 
by the accompanying engraving, which isa sectional elevation, a 
metal-containing vessel A is arranged to hold the paint B or other 
preservative material, and the vessel near its lower end is provided 


N°13,176 























with dies C having openings to correspond in cross section with 
that of the cable J. The dies C are arranged to be held in position 
by means of the loose flanges, D which are placed over the dies 
and bolted to the bosses E, or, if preferred, the flanges may be 
integral with the dies, or the dies may be held by suitable caps 
screwing on to the bosses. The dies C are thus readily exchange- 
able. The cable is passed through one die, across the interior of 
the vessel, and out through the other die. After the paint B or 
the like material has been placed into the vessel and the lid F 
closed, air under pressure is admitted by pipe G over it, so as to 
force it well into the interstices and texture of the braiding or 
equivalent covering. The cable is drawn through the dies and 
paint at the required speed, and any surplus material may be 
removed by suitably placed wipers of rubber, felt, or other suitable 
resilient material. A plug H is provided for conveniently empty- 
ing the vessel.— March 29th, 1911. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





088,301, Lirtinc Cuain with MULTIPLE CONCENTRIC SPIRALS 
FOR Rarsinc Liquips, H. Bessonnet-Favre, Ohdtellevanlt, 
France, axsignor to Société Anonyme les Klécateurs de Liquides 
**Chaine-Hélice”  Bessonnet-Favre, Chatellerault, France.- 


Filed June 18th, 1910. 
Seventy years ago a pump was patented which consisted of an 
endless belt of thick felt dipping in the water to be raised. The 
same idea is the basis of this patent.for a conveyor comprising a 





The roller F bearing against the flexible band is mounted on a pin 





plurality of helical springs concentrically arranged and separated 


thrown off in one direction, while the magnetic particles are re- | 


——__ 


so as to provide between themselves an annular space udapted t 
contain the liquid to be conveyed, and a centrally disposed ‘a 





| 
| 





extensible flexible member to prevent undue stretching of said 
springs. Takes the water up much as the felt did. ‘There are 
five claims. 
988,054. Beapinc Toot FoR BoILer TuBEs, #. Wit, San 
Francisco, Cal.—Filed June 1st, 1910. 
This patent is for a beading tool, consisting of a head housing 


| an anvil and a tappet bearing on the anvil, a tool-holder y ieldingly 


(988.054 







my ~~~ ~~~ 





| held in the head, and a series of lengthwise extending, circum- 
ferentially disposed, movable beaders set on the tool-holder, 
receiving the impact of the anvil. There are five claims. 


988,431. CONDENSER Pump, W. H. Blake and W. L. Blake, Fitch- 
burg, Mass., assignors to Blake Pump and Condenser Company, 
Fitchburg, Mass., a Corporation of Massachusetts,—Filed Kel, 
ruary Wth, 1909. 

This patent is mainly for the use of water to till clearance spaces. 

There are four claims. The first runs thus:—In a condenser 

pump, the combination of the pumping cylinder, the air inlet for 











said cylinder, the piston working in said cylinder, means for 
supplying water above the piston to fill the clearance in the 
c finder at the end of the compression stroke, and a valve for 
closing the air inlet, constructed with a water receptacle for 
trapping sealing water, having communication with the cylinder 
when the valve is closed. 
988,717. Steam Botrer, J. L. Jensen, Richfield, and H. Denison, 
Manti, Utah.—Kiled August 2nd, 1910. " 
This invention is intended to give dry steam whether the engine 
is going up or down hill. There are two domes, each fitted with 
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a valve and float, and coupled by a steam pipe. ‘The floats cut of! 
the steam supply from the dome at the lowest end of the boiler in 
a way that will be easily understood from the drawing. There are 


six claims, 
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THE TRAINING FOR ENGINEERING BUSINESS. 


J. ASHLEY, Dean of the Faculty of Commerce 
By Professor ra an nuaaee of Birmingham. y 
; e in this article is not so much to set forth 

ur ae, or even to plead a cause, as to raise a 

08 d to make some little contribution towards 
question, #0 3 : ‘ = 
q tution. Is everything quite satisfactory with regard 
a rovision of men qualified, when their time comes, 
. jake directin g positions in modern engineering business? 
ols who think so—those who believe that things are 
well enough as they are—need not trouble to read any 
<r have an impression that everything is not quite 
satisfactory. As far as I can make out, there is something 
that approaches to an adequate preparation only for one 

ide of engineering business—the technical side ; @ most 
e tant side, no doubt; in a sense the largest side, but 
me the only side. I suppose most of the readers of this 
sak do not need to be persuaded that the creation in 
recent decades of systematic scientific engineering train- 
ing of the modern university type constitutes @ very 
great improvement over the old practice of apprentice- 
ship. And, whether an improvement or not, it is evidently 

a necessary substitute for it in these days when the small 

workshop, Where a man could get an all-round training 

under a kindly employer, has been superseded by the 
large establishment, with its almost impersonal manage- 
ment and its departmental specialisation. So far, then, 
ood; the engineering school is as legitimate a develop- 
ment of our own time as the medical school of a preceding 
riod. But does the engineering school satisfy all the 
needs of the existing situation; and, in particular, does 
it provide the men who are called upon to take hold of 
the commercial side of engineering businesses ? 

It is amusing sometimes to a cynical observer to notice 
the way in which the young engineer will often look upon 
the commercial management of the concern to which he 
is attached. There is often a sort of amazement that he, 
the highly trained scientific expert, should actually be 
subject to the orders of men who have had no scientific 
training at all, of men who have “picked up” anyhow 
whatlittlethey know—and that is shockingly small—of the 
rationale of manufacturing processes ; clerks, in fact, who 
have risen from the junior’s desk or workmen who have 
made their way up from the bench. There is not seldom 
a sort of injured feeling; he, the man who has passed 
so many examinations, and scraped through so much 
mathematics, he ought to be the controlling power, if 
everyone had his rights! So hard is it to realise that, 
whether it is necessary or no that a machine should be 
perfectly made, it is undoubtediy necessary that some- 
body should be induced to buy it, and that so long as the 
world is organised on the present competitive lines, 
business must be dominated by commercial judgment. 
When the whole world is completely socialised, it will be 
for the technical expert—subject to the check of the 
ultimate taxpayer, and also subject to the rival claims of 
experts in other manufactures—to say just what sort of 
machine shall be made. But that time is a long way off. 

Well, now, does an engineering training tend to deve- 
lop commercial judgment and commercial aptitude? 
That is a question I daresay the readers of TuE 
ENGINEER have often had occasion to ask themselves. 
Of course, there have been scores of very competent 
engineers who have been excellent men of business, just 
as there are scores of competent lawyers who are excel- 
lent men of business. But my impression—which I give 
only for what it is worth—is that a purely engineering 
training is not in itself quite satisfactory so far as com- 
mercial needs are concerned; first, because it tends to 
make men think primarily and most of the time about 
processes, and not about commercial values ; secondly, 
because it necessarily takes up so much time that it is 
impossible to insert enough commercial preparation into 
the course to be really worth while—without damaging 
the engineering side proper. 

Doubtless, in those institutions where it has been found 
possible to give the engineering student just a glimse of 
the commercial point of view—as, for instance, by the 
course in Accounting, which my colleagues in the 
Engineering Department of the University of Birming- 
ham have now made a compulsory part of the student's 
last year’s work—that is a good deal better than nothing. 
After all, however, that is only available, in such cir- 
cumstances, as a quite small addition to a long 
systematic engineering curriculum; and men do not in 
Birmingham reach it till they get three-parts of the way 
through their professional training. And is it to be 
reg ae that ayo men in leading positions in engineer- 

usiness wi i 

rer yer ” gone right through a prolonged 
Pca hearing & prominent German business man, 
€ years ago, discussing this very problem. ‘“ What,” 

€ said, “are we”—business men of good position—“ to 
do with our sons? We can send them to the university ” 
Po was the German university he was speaking of—‘ and 
€ only education it can give them, that is at all useful 
for business purposes, is that of lawyers; or we can send 
— to Charlottenburg, or Aachen or ‘Zitrich, or some 
Tech Polytechnicum, and all it can make of them is 
* in “grag experts. But there is only room on 
heuid an Pot ae one technical expert, 

Have not we j ‘as eae . . 

; ot we in this country a habit of enthusiastically 

ng up an idea when the land of its origin is beginnin 
feet a little tired of it? I speak with a certain inie; 
rote erg - to say that the spacious engineering 
tiie » rnp universities are not worth all 
necessary if ke - on rage They — doubtless quite 
But it @ conci ere eep our place in the world. 
that “sey a a _ a = a ee 

: wed word “Charlottenburg,” an 
Germ aitation of Cornell just about the time when 
Chula America were beginning to feel that 
for all the © and Cornell were not quite appropriate 

€ needs of modern industry. Within’ the 





last ten years or so Germany has seen the establishment 
of half-a-dozen Handelshochschulen or commercial 
colleges of university rank; indeed, they are colloquially 
known in some places as “commercial universities.” 
All of them are well equipped and staffed; some, like 
that at Cologne, are magnificently housed; they are 
drawing crowds of students of the upper commercial 
class and of the ordinary university age ; and they hold a 
large place in the eye of the public, which quite under- 
stands that they have been created by the business com- 
munity precisely because they were dissatisfied both with 
the old universities and with the modern technical insti- 
tutions. To any impartial observer they must certainly 
constitute—whether wise or not in themselves—the 
chapter now being written in German educational history. 
The Charlottenburg chapter, as a record of creative 
enthusiasm, already belongs to a previous generation. 
In America the recent development has taken a some- 
what different direction. It has led, not to the creation of 
institutions outside the existing universities, but to the 
enlargement of the scope of the universities themselves 
and to the creation of schools of commerce or business 
administration within the universities, parallel with the 
existing professional schools. Beginning with the more 
democratic and elastic and adventurous universities of 
the West, like Wisconsin or California, the movement has 
now spread to the more cautious and conservative 
academic centres of the East, such as Harvard. 

I don’t wish to imply that, because America and 
Germany have pursued a certain line we in England are 
necessarily bound to do the same. It may be that the 
conditions are fundamentally different. But “ business 
is business ” all the world over; and there is a presump- 
tion that what—not Governments or philanthropists but 
— business men, prepared to put their hands in their 
— think desirable in Germany and America, has 
essons worth pondering over for this country. It does 
not follow that either America or Germany has yet hit 
upon precisely the right programme of commercial 
training ; they are both still in an experimental stage, 
and there are very noticeable differences between their 
methods. Wein England have, perhaps, something to 
learn from each, and something also to take over from 
our own best educational traditions. 

The cause of commercial education of a university 
type is already beginning to make its way in English 
business circles; and the question, as it relates to the 
engineering industry, is, in the main, simply one case of 
the general problem. By commercial education “of the 
university type,” I mean several things. I mean, first, 
a training which starts at approximately the same stage 
as other university education; at a rather younger age, 
however, than boys now go to the older universities. A 
boy ought to be able to begin upon his commercial 
courses before he is eighteen, and to finish them before 
he is twenty-one ; as things are, the last year at a public 
school is only too frequently wasted. By education “ of 
a university type”’ I mean, secondly, a training that is 
built upon a good secondary schooling, tested by a 
matriculation or entrance examination which is of the 
same standard—though not necessarily on the same 
subjects—as that required before a degree course in arts 
or science. I mean, thirdly, a training carried on for 
the same length of time as is required for an ordinary 
degree in other departments, viz., three years. But 
above all, by “ university type” I mean an education 
which aims at not only conveying information, but also, 
and primarily, and al] the time, at the training of the 
judgment. What a University teaches in a Faculty of 
Commerce should, and can, be a real mental discipline, 
and at the same time remain in close touch with 
the realities of life. Its Accounting, for instance, 
should be just as practical and efficient as the 
preparation for their professional examinations re- 
quired from young accountants, but it should take 
a wider range and an independent point of view. 
Its Language teaching will be none the worse ifit incident- 
ally enables a student to read Moliére or Goethe; though 
it should also enable him to read a French or German 
financial or trade journal as easily as he would read THE 
ENGINEER or the Economist. Its Commercial Law need 
not be any the less practical because it is accompanied by 
historical comment and explanation. And its Commercial 
Courses proper—which may, or may not, be called 
“ Economics,” it really doesn’t matter—can give students 
a working notion of the commercial organisation of the 
time and of the causes which determine the movements 
of price, and still be “scientific” in the proper sense of 
the term. It goes without saying that the economic 
teaching will not be restricted to the conventional subject 
matter and modes of argumentation of the older text- 
books. It will be widened to include such enormously 
important subjects as transport and the determination of 
freights, the mechanism of the great markets, and the 
outlines of national and local finance. 

So much for the courses of instruction suitable for all 
who look forward to a commercial career. But it seems 
to me that, when the student has any idea what sort of 
business he is going into, it will be very desirable and 
quite possible to add, as subsidiary constituents of his 
programme, such an elementary knowledge of the tech- 
nique of that particular manufacture as will be of use to 
him as a commercial man, without professing to make 
him anything like a technical expert. For instance, we 
in Birmingham have so arranged the requirements for the 
commercial degree that a student who is looking forward 
to entering a business of an engineering character can, if 
he so chooses, take, as part of his degree programme, a 
course in Physics, together with some Machine Draw- 
ing, in his first year; in his second the general descrip- 
tive course called Engineering I., which will give him 
an idea of the chief kinds of engines, with some 
practice in the Workshop, and a further time in the 
Drawing-office ; in his third year some more Workshop 
practice, and a Power Station course giving some practi- 
cal knowledge of the use of prime movers. However 
intelligently a man may have gone through this, he will 





not be “an engineer,” and he will not claim to be; but 
he will be more competent even for the commercial 
management of an engineering business than one who 
has had no such opportunities. He will, at any rate, 
know how to read an engineering drawing. 

But, after all, I did not set out to sketch a programme ; 
and I do not want to advertise a particular institution. 
The same goal as we are aiming at at the University of 
Birmingham is being aimed at in other modern univer- 
sities in England. It is well that each university should 
try the experiment in its own way; and each will natur- 
ally be influenced by the special needs of its neigh- 
bourhood. A Faculty of Commerce at a great port 
or in a centre of the textile industry would naturally 
give special attention, the one to foreign trade 
and the wholesale markets, the other to the special 
features of the cotton or woollen manufacture. Here 
in Birmingham it is fitting that we should think of the 
great metal-using trades, and that we should have engi- 
neering workshops rather frequently in our minds. The 
judicious parent who thinks that the market is over- 
stocked with pure engineers, or who doubts, perhaps, 
whether his boy has much of a head for the higher 
Mathematics, and who is not quite sure that he knows 
just the right sort of office to put him into at seventeen— 
the judicious parent, I say, will make his own inquiries. 
He will send round to the various universities and com- 
pare their programmes for himself; and he will start with 
a healthy distrust of all academic people, especially when, 
like the present writer, they are in charge of new insti- 
tutions. 








THE RELATIVE STRENGTH IN TORPEDO 
CRAFT OF THE BRITISH AND GERMAN 
NAVIES. 

No. I. 
AccorpinG to the individual taste of any critic, it is a 
simple matter for him to praise, to comment on, or to 
decry the policy of another; he might even do it to order 
if he held an unbiassed view, but in the latter event the 
bases of his arguments would almost inevitably consist 
largely of theories. Unfortunately, it is necessary to 
deal with facts and not fancies, and in discussing the 

Admiralty policy of torpedo boat construction, even 

though one may have exceptional opportunities for form- 

ing opinions, it should always be borne in mind that, while 
anyone can theorise about the question, it is the Board of 

Admiralty, and the Board alone, which possesses the 

necessary aggregate of summarised detail facts to hand 

on which a correct decision can be based. To what 
extent a Cabinet policy may affect the sum provided in 
any year for naval purposes, and in what manner that 
policy may react on the decision of Commissioners as 
regards the exact numbers of ships of each type that are 
ordered to be built each year, is not in our province to 
consider. For the moment it is desirable to deal with 
facts as they stand—facts regarding only the number and 
quality of the torpedo flotillas actually constructed by 

Great Britain and Germany during the last few years. 
The year 1905-6—for the sake of comparison it is con- 

venient to take the financial year, which is the same for 

both England and Germany—was of far-reaching import- 
ance to the British and all foreign navies, introducing as 
it did turbines and oil fuel cotemporaneously with the 

Dreadnought design. During the preceding twelve months 

1904-5, the British Admiralty, following the policy of order- 

ing the heavier “ River ” class torpedo-boatdestroyer in pre- 

ference to the earlier and lighter 30-knot type, laid down no 
less than sixteen vessels, whose guaranteed speed, which 
was somewhat exceeded on trial, was 254 knots. These 
boats displaced some 560-590 tons. During the corre- 
sponding period six 525-ton boats, Nos. $126-S131, were 
ordered in Germany, and eventually attained a speed of 
about 29 knots. The British programme of 1905-6 was 
remarkable for a distinct change in policy. Twelve boat< 
of about 280-290 tons, and of a 27 knots speed, were 
ordered for admittedly coastal defence purposes. These 
vessels, now known as T.B. No. 1—No. 12, were not 
intended for oversea work, but were assigned to home 
defence, in accordance with the then newly-introduced 
scheme of concentrating a large force in the North Sea. 

At the same time five large 33-knot vessels, whose obvious 

réle was that of attack and not defence, were ordered. 

A sixth vessel, H.M.S. Swift, of 1900 tons and 36 knots 

speed, was also ordered as an experimental vessel. 

During the corresponding year the German Admiralty 

contented itself with six vessels, G 182-136, which were 

of 420 tons displacement, and G 137, an experimental 
turbine vessel of about 570 tons. The last boat subse- 
quently reached a speed of 33 knots, a remarkable per- 
formance when the other features of her design are 
considered. In the following year the German Admiralty 
ordered twelve destroyers of 525 tons and a designed 
speed of 30 knots, which was attained with some 
difficulty, the vessels being numbered S 138-149. Only 
two large ocean-going destroyers—the Saracen and 

Amazon—were ordered in this country, but a further 

batch of twelve coastal boats, T.B. No. 13—No. 24, of 

300 tons and 27 knots, was ordered. In that year the 

German programme appeared to be virtually as powerful 

as the British in this class of ship. 1907-8 saw a 

similar programme on both sides; the German boats 

ordered were of a vastly more powerful type, and the 

English programme included three additional ocean- 

going boats. For the preceding three years the 

British vessels were uniformly fitted with turbine 

machinery and oil fuel, while the German boats 

were given coal boilers and reciprocating engines. The 
increasing power of the German flotillas about this period, 
and the formation of powerful British squadrons at 

Sheerness and Harwich, on the English side, caused con- 

siderable comment, and on both sides of the North Sea 

every attention was given to the production of a type of 
boat suitable for the weather conditions that had to be 
met there. A reversion to coal fuel took place in the 
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English designs, and simultaneously more importance | be worked with the same facility in rough weather as in the mean ere : 
was attached to the production of a heavier and slower | British vessels of higher freeboard, and wherein the tubes se <n | Germany, 
boat of greater sea-keeping and habitable qualities. This | are mounted aft. The lower positions of the German ae § 
change of policy was exemplified in the 950-ton 27-knot | bridge must be disadvantageous for broadside day work or} | Speed] 
boats of the Beagle class, sixteen of which were ordered | vision aft, though for sea work it is obviously better} Ye# | Name. |Tonnage. ion Name. Tonnage,| ip 
in 1908-9, whereas the Germans only increased the | situated than in the British vessels where it is carried — | knots, 
twelve boats of their programme by about 40 tons, the a il i a 
ae practically 82 knots as in the boats of wail hOWUNG estvoyers Added & sare bs “0 OY roth ‘ountries. 1910. 11 | Acheron ) G. 186 
3. " 1, : reher ... G. 187 
With the designs of 1908-9 the system of allowing i. | __. Gemeay. | Ariel. G 188 
re era to —— their own torpedo craft to a general | | ial | cid olen “ : of 
Admiralty specification came to an end, and since thena! . é — ? |, sola ; ee 
standardised type of vessel, built in accordance with a Year. | Name. |Tonnage.| in | Name. Tonnage. _in se ey 4 He about | about 
: “ knots. knots. | 8 192 700 | 9% 
much more complete Admiralty design such as has | | | Druid ...| V. 193 s 
always been circulated for the larger vessels, has come | 1904-5 | Chelmer | 8. 126 | | Ferret ...) V. 194 
into vogue. Contractors are not now responsible for the | Boyne ...| 8. 127 | aca f 195 
speed of destroyers, but only for the production of horse- | Colne 8. = |' 595 | 99-30 | Hirid | | about | about | \," Sd 
power, and considering that both boiler power and turbine | ec . Ho | | | Hornet ..|{ 900 | 28 See 
proportions are also standardised by the Admiralty, the | Garry |_| $. 131 | | Hydra ...| 
contractors would seem to be relieved of virtually all Kale ...| ee i | Jackal ...| 
responsibility except that of good workmanship. From | Rother ...) | 570 to i | 7+ pad | 
the Admiralty (which should be the national) point of view | Liffey ...| 26 wae ga 
this system has much to recommend it, widening as it | -we.d fay | Sandfly _.| | 
does the possibilities of production by relieving firms in- | Nith |_| Tigress ...| 
experienced in such designs of the technical risk, and | Ness Three | 
thereby cheapening the cost to the purchaser, but the | Swale | others not, 
older firms experienced in this class of work, which have | Ure named ..| 
spent considerable sums in developing this type of vessel, Wear |———— 
and whose capability of output has never been questioned, | ———----— | 1911-12 | 20 boats G. 198 
must naturally stand to suffer to some extent. 1905-6 | Swift 2000 35-5 1G. 132 G. 199 
Twenty British boats of the new Admiralty type were | Afridi _.. +. 133 | G. 200 
ordered in 1909-10, while twelve German boats were laid Cossack || 820 | 33 |G. 134 | > —_ 28 G. 201 
down. The British displacement was 780 tons, against Ghurka.. to | to 7G. 135 Z = 4 
the 650 of the German, but the speed was only 27 knots — 870 | 3 + 136 _— 33 Vv. 204 
against 33. Oil fuel throughout was again adopted in TB 4 % Si ins ms V. 205 
the British vessels, and tentatively tried for the first time mm eps V. 206 
in conjunction with coal in Germany. Last year the 3 .. V. 207 
consistent German policy of laying down twelve torpedo- 4.. . po 
boat destroyers was again followed, six boats being te ward tej ae 
ordered from Krupp at Kiel and six from the Vulcan 7 aa hk ¢ #80 to | : 
Company at Stettin. During 1910-11 twenty boats were te ‘ 27-5 | much further forward. At night there would be nothing 
again ordered from British builders, the type being prac- “ae to choose between them. The difference in armament— 
tically identical with those of the preceding year. Built 10 one being essentially a destroyer, and the other, with the 
and building, as will be seen from the accompanying table 1 ss intentionally low freeboard, and therefore the less dis. 
of names, displacement, and speed for the vessels of the ay cernible, and high-speed, being obviously a torpedo boat— 
two countries, this country possesses 124 boats ordered - = = so indicates clearly what réle the two types are intended to 
since April, 1904, including nineteen “ River” class, thirteen | 1906-7 | Saracen | " S. 138 play in warfare. A clear understanding of this basic fact 
a 33 ape and cor 27-knotters, forty Aeamaon 1t SO 33-0] ¢ 139 is necessary before any comparison is possible. 
Admiralty type, and thirty-six coastal torpedo boats. In T.B, 13.. 8.14 
the corresponding period the German vessels ordered 1h... 8. 141 Se 
ee aye apa ee : number only = 16. . ord about about 
the German boats by over 70 per cent. With twenty 18. | about cwi. T ee eee 
British and twelve German boats for 1911-12, we still 19.. 300 7-01 S146 ALTHOUGH Fleetwood is generally associated with 
retain our position. In point of displacement ordered, 20 8. 147 cross-Channel steamboat services between this country 
the British boats aggregate over 80,000 tons, against the _ 4 +4 and Ireland and the Isle of Man, it has in recent years 
German 43,000—practically twice as much. On the other 23. eas advanced materially in other branches of shipping, 
hand, with the exception of the twelve boats of the 4 namely, in the grain, timber, and fish trades. Not much 
Tartar class that now form the first division of the first as had been heard of this Lancashire port before 1835, when 
flotilla at Harwich, the majority of our boats have paper| _ the Preston and Wyre Railway Harbour and Dock Com- 
speeds that are slightly less than those of the German | 1907-8 = Nubian 34-7 | V. 150 pany was formed by Sir P. H. Fleetwood, the railway 
boats. Extraordinary speeds are sometimes claimed for — 1000 —P Ms 4 between Preston and Fleetwood being completed and 
the latter, but the shallow miles in the Baltic and a Viking 33.5 1 V. 153 opened in 1840. 
preference for quoting one run in place of the mean for a Zulu 33.5 | V. 154 about This resulted in the establishment of a cross-Channel 
trial of some hours’ duration have a lot todo with some of T.B, 25.. V. 155 | } — 30 to | service; but the place made no further headway until 
the published German figures. -- _ = 30-5 | the Lancashire and Yorkshire Railway Company acquired 
The military and strategical conditions that affect the a ae |an interest in it in 1871, and constructed the existing 
design of torpedo craft enforce totally different restrictions = 5 _ a Wyre Dock, ten acres in extent, having a locked entrance 
on British designs compared with those that exist abroad. sr}! about | about | V, 160 from the river Wyre, with a sill 9.69ft. below Ordnance 
Speaking on Mr. Thornycroft’s paper at the Institution 31...) { 300 | 27-0} V. 161 599 32-5 | Datum, the dock bottom being 2ft. below the sill. At 
of Naval Architects in 1908, Sir Philip Watts remarked —% |the same time a timber pond was also a 
that all such questions as armament, freeboard, deck 34 |5 acres in extent, with an entrance from Wyre Dock, 
arrangement, and other features of destroyer design 235 opposite the river entrance, with a sill 16ft. higher than 
a been oo out 4 the Be and that Hee 36. ) oe prveee eo ge AM ee 15ft. a hye boxe 
result, as shown in e actual ships, represente ad sloping sides, at abou eg., pitched with stones. 
Admiralty opinion on the subject. Naturally it should; Ss _—_ ~~ | | The development of the grain trade then commenced, to 
do so, om ent the aan applies to the German , 1908-9 | Basilisk V. 162 32-14 | meet whith the company erected, in 1882, the large grain 
vessels. oate “| | 7 163 34-18 | elevator which is such a familiar object to all who have 
_ Now, the gun armament of the British boats has been torr | Hs” = visited Fleetwood. This building was ——ae _ 
since he age | re ee — the a ee Grase- || i S. 168 ws peer vee it a - a geen Al . : yy? a ‘ip 
to 0-boats, while the Oo armament is apparently opper) *S. 167 about uarters 0: in, and 1s 8 as u a a j 
casieen-olaaiiiens of a 2 18in. tubes ome up to Harpy. eS. 168 650 sash as ee caiek recently built levehers. It stands on 
the year 1907, and being increased in diameter to 2lin. ane ag is G. 169 >... | * foundation of concrete 10ft. thick, which is supported 
without adding to the number only from 1908 onwards. | + oop 7-0 i a yo on timber piles. _ The 
The “ River” class boats are armed with one 12-pounder Rin. 1 97-5 | G. 172 The fish trade is of more recent development. 
and five 6-pounder guns, which is adequate in view of their Rattle- G. 173 | J | 33.35¢ | first steam trawler to put in to Fleetwood did so in 1891, 
size, but the early “Tribal” class only carried three ae i but it was not until 1896 that the _ began to —_ 
12-pounder weapons to begin with, though this absurd ee important dimensions. In the latter year the fs 
armament for boats of that size has now been increased | —— eo tonnage exceeded 1000, while in the year 1900 it had in- 
to five. The armament was changed in the later vessels lg et creased to five times this amount. In 1905 the tonnage 
to two 4in. guns, which still seems inadequate; two Wolverine J = cn ay sO — — the ee —* 
12-pounders in addition could surely be fitted without | ave been that in 1909 the fish tonnage had grown | 
difficulty. This is, in fact, the armament that is adopted a — deep water, | 22,000. In 1906 further provision became imperative, in 
in the later classes of 1909 and 1910, in association, of PP congas Beg nt 26 Rigor ond . = 5 se | order to cope with the still increasing traffic, so a scheme 
course, with the larger torpedo tubes. The German boats, Gala lost Sostng the year. * = sold to Turkey, but | was decided upon for converting a portion of the timber 
on the other hand, have almost invariably carried a heavier | being replaced. nd into a fish pe cae conversion — > 
torpedo armament consisting of three 18in. tubes as | = en Eee - | lowering of the sill between the Wyre Dock an 
against the British pair, Pear the a a the | 1909-10 oson J ) G. 174 mag say gee Piya so page = . > 
V 150 class was ordered, has been weak. eir craft arm ...| | | G. 175 yre Dock sill; an is involve e removal 0 
built prior to 1907 should really be classed more as os --.| 8. 176 mass of concrete 50ft. long, 10ft. wide, and 17ft. deep, of 
torpedo-boats than as destroyers. oem 8. 177 which the sill was composed. This was a work of con- 
As regards freeboard and deck arrangement the German Goldfinch | “| Li - ay, | siderable difficulty, which, having regard to the founda- 
destroyers are very distinctive. The first designs for all Sheldrake V. 180 670 | 98:5 pee ben adjoining dock peony — oath 
the flotillas emanated originally from Schichau, and the Staunch V. 181 cofferdam was constructed on the Wyre Dock s! 
features then introduced have, to a large extent, been 9 stent | 27°? - ro | the sill to be removed, the timber pond was run oer 
retained even in the most recent boats. A low freeboard, Nereide 730 |. CA V_ 184 traffic between the dock and pond vs ag re. oagen 
— ar ige = — oe great — Pp Nymph... 29. V. 185 srr eo for ther on : ~ pone ak a 
set back muc er than is done in boats of other ope .. considered; the use xplosiv bu 
nations, and sufficiently far aft of the break of the Larne ... account of the proximity of the cofferdam sustaining the 
forecastle to admit of a <link tube being placed between os EB see | water in Wyre Boek at the dock walls, but finally the 
them, and a high main mast aft with only a light signal ea” method adopted was to bore a series of holes in the vor 
pole forward, are all items that by consistent adoption Redpole | crete, and then afterwards break up the es age 
have given German craft an appearance of much greater Rifleman | struéture remaining by means of special hydraulic jacks. 
uniformity than is to be noticed in the British boats. The Ruby ...|) . Fig. 1 on page 427 represents a view of the apparatus 
two after tubes are set between the two funnels, which are | _ ae i si a. employed. Across the entrance the gantry shown pve 
widely spaced. Such positions are doubtless goodfrom the | stour and Test purchased to replace placed, which carried a derrick constructed of four — A 
point of view of control, but it is doubtful if the tubes can Blackwater and Lee. steel legs fixed on a trolley capable of travelling the length 
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-y, This travelling frame carrie 1e borin 
the Ban hich consisted of a derrick, as shown, a ain 
we hand the rotating gear for the cutter. The boring 
-_ was 2 steel tube 17fin. in diameter and jin. thick, 
= notches in its working face to permit the passage of 
ema and detritus. Its upper end was closed by a solid 
a jron plug screwed in, and into the centre of this plug 











corner of the timber pond, on pitch pine cross trestles— 


to span the pitched sides of the pond—10ft. apart, the | 


front piles to which were closed with timber sheet piles 
and driven to a depth of 22ft. below the old pond bottom, 
so as to retain the bank when the dock was dredged. 
The floor was of pitch pine timber, and carried two lines 
of permanent way for coaling cranes and wagons. At 
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Fig. i-METHOD OF REMOVING CONCRETE SILL 


was screwed a 2in. tubular rod. This tube drove the | the’ back of these a concrete fish slade was provided, with | 


cutter, and at the same time conveyed water pumped 
down to the bottom to remove the detritus. The rotating 
gear consisted of a ring with teeth on its lower outer 
edge, and this carried by means of two posts the cramp 
secured to the boring tube. 

The toothed ring was gear driven by the steam engine 
on the frame, and the cutting tube was guided by means 
of a loosely fitting external tube, extending from the 
gantry down to the surface of the concrete. The actual 
cutting was effected by means of chilled steel shot, about 
‘yin. in diameter, which were inserted in the tubular 
boring rod and found their way down to the working edge 
of the cutter. The shot rolled round in the groove under 
the cutter as it was caused to revolve, and wore away 
the concrete, which formed a core inside the tube in 
lengths of about 6ft. When the cutter had reached a 
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Fig. 2—-POSITIONS OF HOLES IN CONCRETE SILL 


sufficient depth the cores were broken off at the bottom 
by passing fine gravel and water through the hollow 
boring rod, so as to bind the core to the cutting tube, 
when a side pressure was applied simultaneously with an 
upward pull. The core was then pulled out and removed 
from the tube. When a sufficient number of holes was 
thus drilled, hydraulic jacks, Fig. 7, capable of developing a 
pressure of 275 tons, were applied to the honeycombed 
concrete, as already mentioned, and the partitions were 
thus broken up and taken out. The largest block thus 
removed weighed 9 tons, and the average rate of boring 
was lin. in eleven minutes. The contractors for this 
work were A. C. Potter and Company, of London. 
When the concrete had been removed to the required 
depth, the surface of the sill was made good with con- 
crete to the altered level, and a swing bridge, worked by 
electricity, was erected over the entrance in lieu of the 
former fixed footbridge. 

A timber quay, 300ft. long, was built at the north-west 





a siding co-extensive therewith, all roofed over, beyond 


| which again was erected an ice warehouse for the recep- 


tion and crushing of Norwegian ice, to be conveyed to 
the slade and trawlers by shoots. 
At the other side of the entrance to the old pond, the 








in a remarkable manner, and the railway company pro- 
ceeded to consider a scheme for still further extensions. 
This resulted in the conversion of the whole of the remaining 
portion of the timber pond into a fish dock, the construc- 
tion of a new timber pond, south of the converted one, 
and the provision of additional railway accommodation 
on a very extensive scale. The work, the description of 
which follows hereafter, was commenced in 1909, and the 
whole is now practically completed. 

The general disposition is shown on the plan—Fig. 3— 
and, broadly, it involved the dredging of the remaining 
portion of the dock to an additional 15ft. in depth, the 
provision of a quay round three sides, the construction of 
fish slades and sheds, coaling stage with cranes, and 
permanent way facilities. The fish slades and sheds 
occupy practically the whole of the west and south sides 
of the dock for a length of 1330ft., measured at the quay 
face, arid berthed here the trawlers can discharge fish 
and receive supplies of water and ice. The chief features 
of the slades, &c., can be clearly seen in Fig. 4. 

The total width of the slade is 70ft. 2in.; 26ft. at the 
front of which consists of a ferro-concrete stage supported 
on cross trestles of the same material—spanning the 
pitched side of the dock—spaced 10ft. apart. 

The trestles—Fig. 5—are each formed upon three ferro- 
concrete king piles, and in every other trestle the middle 
king pile supports a roof column to the sheds. The front 
row are 12in. by 12in. piles, 37ft. long, driven 31ft. into 
the ground. They are reinforced with four bars of round 
mild steel 14in. in diameter, spaced so as to have a mini- 
mum depth of concrete between the bar and the outside 
of the pile of 14in. The bars are held together by 54 sets 
of steel wire links, and kept apart by nine sets 
of castiron cross struts. At the toe the pile has a diamond- 
shaped point fitted with a chilled steel shoe fixed to the 
pile by steel straps bent in at the ends and moulded in 
the concrete. The upper part of the shoe contains a 
small hollow into which the main bars are bent and ter- 
minated. 

The middle and back rows are 22ft. long by 12in. by 
12in., of similar construction to the above, driven about 
18ft. into the ground. These are braced together, as 
shown, and the decking is constructed of ferro-concrete 
beams and slabs, made monolithic with the trestles. 
The lower portion of the deck, 2}in. thick between the 
beams, is of ferco-concrete, above which is a thickness of 
1tin. of granolithic finish of 3} to 1 concrete. One bay 
of the coal stage and one bay of the fish stage of the 
above decking were tested, after being completed for six 
months, by loading them with gravel toa weight of 4 cwt. 
to the square foot. In the case of the coal stage no 
deflection was registered, and in the case of the fish 
stage 5 mm. deflection was registered in the centre of the 
bay, which the dock recovered on the removal of the load. 

To form a retaining wall at the front of the quay so as 
to support the bank after dredging the dock to the required 
depth, sheet piles were driven in line with, and between, 
the front row of king piles, to a depth of 22ft. into the 
ground. These are 18in. by Qin. in section, and 28ft. 
long. They are reinforced with four round bars of 1}in. 
mild steel at the corners, spaced so as to have a minimum 
depth of 14in. from the outside of the concrete. The bars 
are held together with fifty-three sets of ;‘;in. steel wire 
links, and kept apart with seven sets of cast iron struts. 
The sheet piles are fitted at the toe with a chilled steel 
chisel-shaped shoe, to which steel straps are attached. 
which are moulded into the pile, and the shoe has a 
groove at the top into which the main reinforcing bars 
are bent and terminated. At each Yin. edge the sheet 
piles were provided with a semi-circular groove, 4in. in 
diameter, which, coming opposite to a similar groove in 
the adjoining pile when driven, the two provide a dowel 
hole which is filled in with cement grout. The sheet 
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Fig. 3-MAP2SHOWING” POSITION OF NEW FISH DOCK 


north-east corner, an electric slip-way, for raising and | 


piles and king piles are connected with each other by a 


repairing trawlers, was established, and ‘a sufficient por- | 12in. by 12in. ferro-concrete headpiece, so that the mono- 
tion of the pond was dredged an additional 15ft. to bring | lithic nature of the whole structure is maintained. Owing 
the new quay and slip under the same conditions, as to | to the difficulty experienced in driving sheet piles, various 


depth of water, as the adjoining Wyre Dock. 
works were completed and opened for traffic in 1908. 


Additional trade followed this enterprising"development | shaped shoe. 


These | other patterns of shoes were experimented with, but in 
| the end none proved so satisfactory as the original chisel- 


The whole of the ferro-concrete work was 
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of the type known as the Hennebique system of Messrs. 
L. G. Mouchel and Partners, of Westminster. 

The remaining portion of the slade is constructed with 
a concrete platform wall at the back—along which runs 
a siding roofedin with corrugated iron supported on steel 
stanchions—the space behind the wall being filled in with 
sand and covered with concrete 6in. thick, with an 
additional 1}in. of granolithic finish, in such a manner 
that the surface falls at a slope of 1 in 20 to within 10ft. 
of the front of the quay, where a longitudinal cast iron 
grid running entirely round the quay and fitted in cast 
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stone ballast, in which the permanent way is laid. 

The coaling wharf is 680ft. long, and the ferro-concrete 
supporting the front of it is 26ft. wide—Fig. 6. A section 
of the stage showing the method of coaling is seen in 
Fig. 4. The wharf is provided with an electrically-driven 
transporter coaling crane, built by Cowans, Sheldon 
and Co., Limited, to the design of Mr. G. Hughes, the 
Lancashire and Yorkshire Railway Company’s chief 
mechanical engineer. This crane, the arms of which will 
reach over two trawlers abreast at the wharf, and four 
lines of coal sidings on the land, is capable of delivering 
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equipped by the Fylde Ice and Cold Storace Com 
The factory will have an output of about 860 to 
per week and storage capacity for about 1000 tong of j 

The process of manufacture is what is known as th 
system. The works will comprise a huge tank about toon 
long by 50ft. wide. The ice-making machinery jg } ot, 
supplied by the Atlas Company of Copenhagen. Asan 
be seen from the general plan—Fig. 8—the ice rath 
is situated on the north-west side of the dock beh 

the fish sheds, and the ice can be brought from o 
factory to the quay by means of two electrical] Y-operated 
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Fig. 4—CROSS SECTIONS OF FISH SLADES AND COALING WHARF 


iron frames moulded in the deck provides the necessary 
drainage. 


To withstand the lateral pressure of the ground and the 
thrust of vessels when berthing, every alternate trestle is | 
| supplied, but one is capable of coaling two trawlers in | 
The coal is unloaded from railway wagons | 
into special tipping boxes with side doors, as shown. 
| These are placed on small-gauge trolleys, which, when | 
filled, are run under the transporter, and, after being | 


anchored back by a ferro-concrete beam terminating in 


a concrete land tie, and the front row of king piles and | one hour. 


the heading-piece to the sheet piles are protected with 


elm timber fenders, besides a nosing of hard wood all | 
round the top edge of the quay. During construction | 
bolt holes were moulded and left in the work for attaching ' 


| 50 tons of coal per hour. The advantage of coaling two | 


trawlers simultaneously is that time is given between 
deliveries by the crane to trim coal in the bunkers. 
If required, one or two additional transporters will be 


hoisted by it, carried over and lowered down to the 


conveyors, which discharge their contents upon an end- 
less belt, from which it goes to other conveyors fixed to 
the front of the sheds and extending along their entire 
length. Inclined shoots fixed at suitable intervals convey 
the ice down to the trawlers or to the slade as required. 
The whole of the work was designed by and carried 
out under the superintendence of Mr. D. C. Rattray, 
M. Inst. C.E., chief engineer to the company. Messrs. 
Howe and Co., of West Hartlepool, were the contractors 
for all the ferro-concrete work, and the sheds were 
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the above timbers, the bollards, hydraulic pipes, and all 
other attachments. 

The main sheds—Fig. 4—-the front of which is distant 
10ft. from the front of the quay—consist of two stories 
built on three rows of steel stanchions spaced 20ft. apart 
longitudinally and connected by longitudinal steel joists, 
while transverse steel joists are placed 10ft. apart. The 
roof principals are timber of the Belfast type, spaced at 
10ft. centres and covered with felt laid on boarding. 
There are continuous skylights along the centre and sides 
of the roof, and ventilation is provided by means of 
louvres in the central lantern. The floor in the main 
sheds has been provided for the storage of empty fish 
boxes, and will be divided into partitions to suit tenants. 
When fish boxes are returned empty they are’ unloaded 
from the wagons and stored in the large space shown on 
the plan—Fig. 3—whence they are carried on an electri- 
cally-driven conveyor to the upper floor of the sheds, 
and are then taken to the various tenants’ stores by 
means of small tramways running along the whole 
length of the floor. The siding roof, already mentioned, 
joins up to the valance at the back of the main sheds, 
so that all the slade, except the front 10ft., is under 
cover. 

The whole of the east side of the dock is occupied by a 
ferro-concrete coaling wharf, constructed on very similar 
lines to the sub-structure of the fish quay, the only difference 
being in the beams to the deck, which are adapted to the 
different loading, and the deck itself, which is finished at 
a slightly lower level to the fish slade and covered with 
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Figs. 5and 6 DETAILS OF FERRO-CONCRETE TRESTLES 


hatchways, into which their contents are tipped. The 
isolation of the coaling provisions prevents the fish and 
ice from being contaminated by the coal dust. 

Hitherto the greater part of the ice used for packing 
has been imported to the Wyre Dock from Norway, and 
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Fig. 7—SPECIAL FORM OF HYDRAULIC JACK 


after being crushed in the ice warehouse it was con- 
veyed mechanically to various parts of the dock. 
Owing, however, to the large increase in the demand, it 
has been found desirable to manufacture the ice near 
to the fish dock, and to this end an extensive ice factory 
and cold storage warehouse has been erected and 














erected by Messrs. Taylor and Co., of Littleborough. 
On page 429 we giveseveral views of the works during 
construction. Fig. 8 shows the process of making ferro- 
concrete piles, and Figs. 9, 10, 11, 12,and 13 show the fish 
and coaling stages at different periods of the contract. 








THE BEACON HILL TUNNEL—KOWLOON- 
CANTON RAILWAY. 


Beacon Hill, about 1500ft. in height, is part of a range 
of hills dividing Kowloon from the rest of the mainland. 
A tunnel through this hill was deemed necessary in con- 
nection with the railway from Kowloon to Canton, a 
distance of 110 miles. By reason of the Colony of Hong: 
Kong being so intimately concerned with the result of 
this project, the British Government undertook the con- 
struction of 23 miles of the line from Kowloon, the 
Chinese Government being responsible for the remaining 
length of line to Canton. This tunnel, which was com- 
pleted in the early part of 1910, is of interest in that it Is 
the longest existing tunnel in China, and the rate of pro- 
gress compares favourably with tunnel construction In 
other parts of the world. : : 

Operations for the construction of a single-line tunnel 
of standard gauge were commenced towards the end of 
1906. The tunnel is straight, 7212ft. long, and 1s 
approached from the south by a 24 degree curve. 
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NEW FISH DOCK AT FLEETWOOD 


(For description see page 426) 


























Fig. 9—THE FISH STAGE, SOUTH SIDE 











Fig. O—THE FISH STAGE WEST SIDE 
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Fig. 11—THE FISH’ STAGE, LOOKING ‘TOWARDS THE COAL STAGE 























vA Wr 
LAN. 
Ma 
—— 


- “Was = 











Fig. 12—FISH STAGE, SOUTH AND WEST SIDES 


Fig. 13—THE COAL STAGE 








_The chainage at the south face, measured from the 
Kowloon terminus, is 17,547ft. The formation level at 
the south portal is 75.5ft. above sea level, and at the north 
portal 98ft. The section—Fig. 1, page 430—of the tunnel 
was designed on the principle of the geostatic arch, and 
the English method of tunnel construction adopted. 

Two shafts were sunk, one 88ft. deep and 338ft. from 
the south face, and the other 268ft. deep and 1290ft. 
from the north face. The south shaft, the excavated size 
of which was 11ft. 4in. by 8ft. 4in., was sunk between 
October and December, 1906, and the north shaft, 15ft. 
by 12ft., between January and October, 1907, the latter 
proving a difficult task on account of the rock encountered 
and the amount of water present. The south shaft has 
been filled up, while the north shaft is brick-lined, and 
will serve as a permanent ventilator. 

_ Bottom heading driving was started at the south face 
in December, 1906, and at the north face in the following 
month, the size of heading being 10ft. by 8ft. A rising 
gradient of 1 in 100 was worked from the south face, and 
1 in 400 from the north face. Decomposed granite was 
first met with which readily yielded to the use of the 
pick and required the usual timbering for soft soil, the 
timbering used being Oregon pine. Before 100 yards had 
been penetrated on either side, rock drills operated by 
compressed air were brought into requisition to deal with 





the solid rock thenceforth encountered throughout the 
the rest of the length. The varieties of rock passed 
through of different degrees of hardness comprised the 
following :—Hard decomposed and ordinary white granite, 
biotite granite, quartz-felsite, felsite and diorite. Con- 
siderably less timber was then used for supporting the 
opening, but some was necessitated because of the 
irregular veins in the rock and the shattering action of 
the explosives. A few cases of soapy backs required close 
timbering. Blasting gelatine was the explosive used. 
Electric firing was originally adopted, but, owing to the 
batteries and connections requiring such careful attention, 
it was abandoned, and fuse firing substituted. A large 
quantity of seepage water was met with, and a few small 
springs tapped, the total volume of water flowing out at 
both ends being about 600 gallons per minute. The 
bottom headings accurately met on the 17th May, 1909, 
at a distance of 3370ft. from the south face. For about 
100ft. on either side when approaching the junction a 
level grade was introduced. 

Break-ups were placed about 150ft. apart, and excava- 
tion to full section was proceeded with in all available 
faces. Hand drills supplemented machine drills in 
accelerating progress. Blasting gelatine was used for this 
work at the north face and gelignite at the south face. 
As soon as 15ft. lengths were excavated to full overall 





dimensions the lining was built immediately afterwards. 


Over a metre gauge service railway the excavated débris 
from tne tunnel was run out to form bank or to spoil, and all 
material for lining and supporting the excavation was taken 
in for use. When the bottom heading had been driven 
for several hundred feet the metre gauge rails were carried 
as far as the advanced break-up, from whence to the face 
of the bottom heading a 2ft. gauge line was laid. The 
heading débris was thus removed in yard skips to a 
raised platform, approached by an incline, erected as far 
as the continuous completed lining from the portal per- 
mitted, and tipped into the metre gauge wagons, an 
intermediate rail being placed to enable the small skips 
to run over the metre gauge track. The skips were 
drawn up to the platform singly by a winch worked by 
compressed air. The shaft at the north face was utilised 
to its utmost capacity until the headings met for the dis 
posal of the excavated material for most of the work 
lying south of it. 

The portals and the lining of 100ft. from the face at 
either end were built of granite in ashlar work, the walls 
presenting a rock face and the soffit of the arch a 
hammer-dressed face. The thickness of the lin‘ng was 
1ft. 9in., and the walls thereof rested on 6in. to 12in. of 
concrete. Beyond this, for about 1000ft. from either end, 
brick lining was employed, the walls being 23 bricks 
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in thickness, and the arch in 5 half-brick ring work. 
The intervening length, originally expected to be of rock 
that would stand without support, or with only flying 
arch, was afterwards fully lined with 1} brick in walls 
and three half-brick ring work in arch. The mortar was 
composed of 1 part of cement to 4 of sand, and the con- 
crete was mixed in the proportion of 1: 3:5. Dry stone 
packing was used to fill up spaces behind the walls and 
over the arch, and weep-holes of 3in. agricultural drain 
pipes were placed 12ft. to 15ft. apart. The greatest clear 
width of the tunnel is 17ft., and the height above rail 
level 19ft. Side drains, 18in. wide, are provided, and 
refuges, 6ft. by 3ft. by 14ft., placed 100ft. apart on the 
west side. 

A description of the power plant at the south face 
applies equally tothe north. There were two direct-acting 
steam-driven tandem air compressors—a third was sub- 
sequently installed primarily for ventilating purposes— 
with steam and air cylinders of 18in. diameter and a stroke 
of 24in., and air receivers in duplicate, 15ft. by 5ft. dia- 
meter. Air pressure in the receiver was maintained as near 
as possible to 70 lb. per square inch. A 6in. wrought iron 
main air pipe was led into the tunnel and extended when 
necessary. A 14in. rubber hose pipe supplied each drill 
with air, the drills being of the percussion type, with a 
slight rotary action after each blow. Originally only two 
machine drills were used on the bottom heading face, one 
on each column, but subsequently these were duplicated, 
each column bearing two drills attached to arms. The 
steel drills ranged in length from 2ft. 6in. to 6ft. 6in., the 
former made out of 1fin. diameter octagonal metal witha 
cross bit, and the latter of lin. diameter metal with a 
chisel bit. Electricity for lighting the tunnel (wherein 
candles were also extensively used), yard, and bungalows 
was generated by two four-pole direct-current dynamos 
driven by vertical enclosed high-speed type engines with 
54in. cylinders and running at 600 revolutions per minute. 
Each dynamo was of 16-kilowatt capacity, the current 
supplied being 133 to 160 ampéres at a pressure of 100 to 
120 volts. Steam was derived from four Lancashire 
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Fig. 1—-CROSS SECTION OF BEACON HILL TUNNEL 


boilers, each of 40 horse-power and 24ft. long by 6ft. 
diameter, with a working pressure of 85 lb. per square 
inch, in connection with which a steel chimney, I ‘ 
in height, 6ft. diameter at the base and 5ft. at the top, was 
erected. 

The whole work was carried out on the departmental 
system under European supervision, with petty contracts 
for heading, driving, excavation, lining and erection of bun- 
galows and workshops. The contracts for work in the 
tunnel might be more accurately termed “ piecework,” 
the Department providing all requisite materials, tools, 
&e., and charging for them. Indian skilled labour for 
actual tunnel work was originally employed, as these men 
were acquainted with this class of work in their own 
country, but after the lapse of a few months native labour 
was exclusively engaged. Machine men were recruited 
from the repatriated Chinese from South Africa. The 
work was carried on continuously day and night in eight- 
hour shifts. Coolies were paid at the rate of 50 cents to 
65 cents per shift, skilled labourers up to 85 cents, and 
machine drillers from 1.00 dols. to 1.50 dols. 

The instrument used for the alignment was a plain 
transit with a powerful 13in. O.G. telescope, its weight on 
tripod, ready for use, being 501b. There were stations 
just clear of the approach cuttings at both faces, and one 
on top of the hill. Whenever alignment with the instru- 
ment was required—which was about once a month when 
the work was in full swing—notice was given and 
arrangements made that no blasting should take place 
for at least five hours before the time of giving the 
centres. The road was cleared of wagons and muck, and 
only drilling allowed to proceed. 

The following is a description of the method of fixing 
the centres after the heading had penetrated several 
hundred feet into the hill. The instrument was set up 
at the lower station, sighted on the station at the hill- 
top, and a centre given as far as possible in the tunnel 
on a head-tree, or when the lining was built far enough 
on a byat. This was done as follows:—On an empty 
explosive case was placed a guard’s lamp, the face of 
which was covered with a sheet of zinc with a vertical 
slot 4in. wide and 3in. in depth down the middle. In 
the lamp was placed a 16 candle-power incandescent 





electric lamp with a suitable length of wire and plug 
switch to obtain current from the main cable that was 
carried along the tunnel. When the lamp was in the 
right position a plumb line marked the point in the 
head tree, a dog was driven in with a small notch filed 
on it to fix the centre, and this position was checked with 
the plumb line hanging centrally over the slot of light. 
The instrument was then set up at this place, the cen- 
tring party moving ahead with lamp, &c., and with a back 
sight on the station outside the tunnel further centres 
were given. When the instrument was set up farther in 
the tunnel, the back sight was taken on another centring 
lamp placed in position just vacated by the instrument. 











Fig. 2—WINDING GEAR FOR SHAFT AT NORTH FACE 


Under the most favourable conditions when the lining 
was completed beyond this distance, the first centre 
given was ata point about 300 yards from the face of 
the tunnel. Farther in the state of the smoky atmos- 
phere did not enable sights to be taken at distances more 
than 175 yards, and in several cases the slot of light 
was barely perceptible over 100 yards. In place of the 
lamp and reflector for illumination of the axis of the 
telescope, it was found that a candle placed in front of 
the object glass ata slight angle answered the purpose 
equally well and with greater convenience. The axial illu- 
minating lamp had the disadvantage of being soon heated 
to such an extent as to render it unpleasant to handle. 
Hand oil lamps were at first used for signalling, but 





Fig. 3—TOP AND BOTTOM HEADINGS AT SOUTH FACE 


latterly acetylene lamps were more successfully employed. 
Levels were given on brobs driven in side trees 2ft. above 
formation leve], and one or more candles placed just clear 
of the front of the staff near the directed height enabled 
readings to be taken. : 
The average rate of progress of the bottom heading 
driving throughout was 60ft. per week, the greatest pro- 
gress in any one week for two faces being 108ft., which 
was accomplished during the week ending 19th March, 
1909, the south face heading contributing 60ft. of the 
total. When the bottom headings met, 3500ft. of tunnel- 


ing had been completely lined and 1100 linea] feet 
excavated to full section. For the whole tunnel com- 
pleted the average rate of progress worked out at 46.25¢t, 
per week. j 

Some examples of cost and detailed contract rates may 
be of interest. These were about 10 per cent. hicher at 
the north face than at the south, and varied according to 
the lead. The average value of the dollar approximates 
2s., the exchange during the years 1906-9 fluctuating 
between 2s. 34d. and 1s. 84d. In the south shaft Iahoee 
only for excavating and timbering the lower half worked out 
at an average rate of 8.2 dols. per foot depth, or 2.26 dolg 
per cubic yard. In the north shaft the total cost of sink. 
ing may be put down at 60,800 dols., or an average of 
219 dols. per foot of depth throughout, inclusive of the 
sump. The total is composed of the following items:— 
Labour, 40,685 dols.; supervision— European and native— 
9300 dols.; stores, 17,060 dols.; timber, 8255 dols: 
explosives, 5500 dols. The work was carried out by day 
labour and petty contract work. i 

The rate for the principal half of bottom heading driving 
was 25 dols. a foot run, the contractor providing all labour, 
petty tools, and candles. The explosives used ranged 
from 8 lb. per foot run of heading driven in soft rock to 
30 lb. per foot run in very hard rock, the figures repre. 
senting averages of a week’s work. The last charge fired, 
namely, that which effected through communication, con. 
sisted of 125 lb. of gelatine placed in a hole sprung for 
the purpose and tamped with cement. 

The rates for the bulk of the break-ups and running 
lengths averaged as follows:—Break-ups at 1150 dols. each, 
or 6.4 dols. per cubic yard of excavation, and running 
| lengths of 15ft. at 750 dols. each, or 4.17 dols. per cubic 
yard. Over an average of twenty-three lengths at the south 
face the amount of gelignite used per cubic yard of 
excavation was 1} lb., the excavation being in hard 
decomposed granite with boulders. Over seven lengths 
through quartz-felsite at the north face 2 Ib. of gelatine 
were used per cubic yard of excavation. The cement 
concrete in foundation cost 40 dols. per 100 cubic feet, 
and the brickwork in the side walls and arches 50 dols. 
per 100 cubic feet. When about 2000ft. from the face the 
rates for brickwork at the south face and north faces were 
60 dols. and 75 dols. respectively. The cost of building 
the portals averaged 3500 dols. each. The contracts for 
the erection of the bungalows in timber with tiled or 
ruberoid roofs worked out at 8 to 10 cents per cubic foot, 
and the coolie lines and workshops at 4 cents a cubic 
foot. Most of the bungalows at the north face, on 
account of sanitary reasons, were placed on hills 400ft. 
above the ground level outside the tunnel, and for the 
benefit of the staff an aerial ropeway 2800ft. in length 
was erected. The total cost of the tunnel was approxi- 
mately 3,000,000 dols. On page 431 we are enabled to 
give a series of views of the tunnel and its neighbourhood. 











LIQUID RESISTANCE. 
By Cotonet R. pe VILLAMIL. 


In discussing the subject of liquid resistance I do not 
propose to enter into the mechanics of the subject—of 
how the resistance is produced—but to confine my remarks 
simply to the law which regulates it. 

A liquid may be defined as an incompressible fluid; 
when using the term “ incompressible,” however, it must 
be considered as being employed in a very loose sense. 
All liquids are compressible ; an absolutely incompressible 
liquid would be rather a dynamical absurdity. By an 
“incompressible ” fluid is therefore meant one which is 
very nearly incompressible—which is practically incom- 
pressible and where compressibility may be treated as a 
negligible quantity. In the same manner when an 
“ inviscid ” liquid is referred to what is meant is one that 
is very nearly inviscid—one that is not quite “ perfect "— 
which may be considered as “ beatified,” though not yet 
“canonised.” 

If a body moves in a liquid it experiences a certain 
resistance which is called “ frictional,” and which is caused 
by the viscosity of the liquid. In the last analysis it will 
be found that this resistance is in consequence of the stress 
set up in the liquid to resist shearing. It must therefore 
vary as the velocity and as the area of the shearing 
surface. This was the view held by Newton, who says :— 
“The resistance arising from the want of lubricity in the 
parts of the fluid is, ceteris paribus, proportional to the 
velocity with which the parts of the fluid are separated. 

Besides this resistance, a body moving in a liquid 
experiences another resulting from the formation of 
“eddies.” Whether we call these eddies, vortices, or some 
other forms of sinuous motion, the resistance caused is 
always an inertia resistance, and it will consequently vary 
as the density of the liquid and as the square of the 
velocity of the body moving in it. aye 

Since it is difficult to imagine any other form of liquid 
resistance, we may say that the total resistance expe- 
rienced by a body moving in a liquid may be expressed 
generally, by the very simple formula R = AV + BV’, 
where A and B are constants, and this formula will be 
found to satisfy all the cases I have come across of liquid 
resistance. 

I propose to examine the question from four separate 
points of view:—(1) Resistance of liquids in pipes; 
(2) resistance of thin flat bodies moving edgewise in 
liquids; (3) resistance of thin flat bodies moving flatwise 
in liquids ; (4) resistance of solid bodies, generally, when 
moving wholly submerged in liquids. ; ys 

The idea that the resistance of liquids varies as A V + 
B V? is not very new, for it was certainly indicated in 
the Principia*; and as to (1) the resistance of liquids in 
pipes, Dr. Young wrote in 1808 (Phil. Transactions) : pi | 
began by examining the velocities of the water discharged 





*. . . “And that part of the resistance, which arises from 
density of the fluid, is, as I said, in a duplicate ratio of the velocity, t ne 
other part, which arises from the tenacity of the fluid, is uniform, or os 
the moment of time.” 
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through pipes of a given diameter, with different degrees 
of pressure, and I found that the friction could not be 
represented by any power of the velocity, although it 
frequently approached to the proportion of that power, 
of which the exponent is 1.8, but that it appeared to 
consist of two parts, the one varying simply as the 
velocity, the other as the square. The proportion of 
these parts to each other must, however, be considered as 
different in pipes of different diameters, the first being 
less perceptible in very large pipes, or in rivers, but 
becoming greater than the second in very small tubes, 
while the second also became greater for each given 
portion of the internal surface of the pipe as the diameter 
diminished.” 

The latter part of this is not, perhaps, quite as clear as 
one could wish, but there can be very little doubt as to 
what Dr. Young meant, for he later gives the formula for 
resistance as 

re te 
a d ve + 2c d u 

where J = length of pipe, 
d = diameter of pipe, 
v = velocity of flow, 
whilst a and ¢ are constants. 
This may be expressed as 


wi (av? + 2cv) 


f= 


d 
or more generally R = A V* + CV. 

Some years later M. Girard came to the same conclu- 
sion, and in his memoirs he uses “ la formule générale ” 


g a (au + bu?) 


“« Le premier terme, a u, de la force retardatrice, représente 
la portion de la résistance qui est due 4 la cohésion des 
couches fluides entre elles tandis que le deuxiéme terme, 
b wu? représente la portion de résistance qui est produite 
par les aspérités de la surface sur laquelle le fluide les 
meut.” 

Some years later (1831) George Rennie wrote (P/.il. 
Transactions): “Coulomb first approximated to the 
solution of the question, by a very ingenious apparatus, 
consisting of dises of different sizes, fixed by their centres 
to the lower extremity of a brass wire, and made to 
oscillate in fluids by the force of torsion only; he con- 
cluded that the resistance was a function composed of 
two terms—one proportional to the first, the other to 
the second powers of the resistance.” [Sic.—? obviously 
this is a clerical error, and “ velocity” was intended 
instead of “ resistance.’’| 

This reference to Coulomb applies more to (2) than to 
(1). Later in the samepaper we read: “ M. Girard, in his 
beautiful experiments, conceived the resistance to be 
compounded of the first and second powers of the 
velocity, so that deducing the values from Dubuat's 
experiments and expressing the resistance due to co- 
hesion Rx U, R being the quantity to be obtained by 
experiment and making the resistance due to the asperi- 
ties equal to R x U*, the sum of the resistance is Raz 
(U + 0)" [Ste.—? obviously (U + U)? should be 
(U0 + U*).] I have not been able to find the original 
memoir in the Savans Etranger or elsewhere. I was par- 
ticularly desirous of verifying this reference, as the latter 
part of the paragraph quoted is certainly not clear, and 
one has to guess what Mr. Rennie meant. 

In 1832, Poncelet also wrote (Savans EHtranyer 
Vol. III., page 250) :— Le mouvement uniforme de l'eau 
dans les canaux et les tuyaux de conduite réguliers, d’une 
grande longueur, a pu étre soumis au calcul, dans ces 
derniers temps, de la maniére la plus satisfaisante, par 
MM. Girard, de Prony, Navier et Etylwein ; les formules 
ainsi obtenues ne semblent, plus rien laisser 4 désirer du 
coté de l’exactitude des applications.” 

The foregoing may be considered satisfactory evidence 
of the truth of the law for liquids flowing in pipes. If, 
however, the tubes are very small, it will be evident that no 
eddies could be formed in them; in such cases BV? 
vanishes and the resistance becomes R = AV only, 
Such was found experimentally to be the case by Poise- 
uille—and previously by Girard—in small blood vessels 
and fine capillary tubes. In very small tubes the extent 
to which the liquid wets the tube is very important. It 
is evident that a thin sheet of liquid of a thickness e 
adhering to the walls of the tube will reduce the effective 
diameter from D to (D — 2e), and when D is small the 
deduction of 2e is a very serious item. M. Girard, who 
experimented a great deal on this subject, has shown 
sbme very curious results. Alcohol is much less viscid 
than water, but, as it wets a glass tube more than water, 
the discharge is very much less than that of water. 
Pure alcohol (30 degrés de l’aréométre) takes about two 
and a-half times as long as water to flow out of the same 
tube at all temperatures. Temperature reduces the 
wetting or adhesion of the liquid to the tube, so that in a 
tube of 0.001767 diameter and length 0.939 the flow of 
water at 90 deg. Cent. was four times greater than it was 
at 0 deg. Cent. An almost syrupy solution of sugar 
(; kilo. to 14 litres of water) flowed very distinctly 
faster than alcohol, as 

1920 : 1704 at 10 deg. Cent. and as 
750: 548 at 60 deg. Cent. 
Even turpentine flows faster than alcohol, though slower 
than water. Nitrate of potassium, again, when dissolved 
in water appears to reduce the adhesion of the water to a 
glass tube at some temperatures, but not at others. For 
example, a solution of 4 kilo. of nitrate of potassium in 
1} litres of water produces a very palpably viscous liquid, 
but at the temperature of 10 deg. Cent. it flows more 
freely than water through a very small tube, in the pro- 
portion of 777:681; curiously at 86 deg. Cent. the 
‘- vomtrary is the case, and the flow, compared to water, is 
as 246: 260. If the liquid does not wet the tube (as, for 
example, mercury flowing through a glass tube) then A 
in the equation becomes zero, and the resistance will 
then become 
R = BY? only. 





All these peculiar cases are therefore only special cases, 
and are not in contradiction of this law, which is thus 
apparently true forall cases of (1) liquids flowing in pipes ; 
(2) Coulomb’s experiments referred to previously confirm 
the law for the cases of thin plates moving edgewise in a 
liquid, but much better and more convincing evidence 
can be produced now. 

In 1872, Dr. Froude published the results of a series of 
very fine experiments he had conducted on the resistance 
of long and thin tliat boards towed edgewise through water 
giving the curves of the resistance at varying speeds. 
This report is too well known for me to do more than draw 
attention to it. 

If we select the curve B B on plate [V.—which appears 
a specially fine curve, as all the observed spots are 
accurately on it—the following resistances can be 
measured off at the speeds of 100ft., 200ft., 300ft. aye 
800ft. per minute. (Board 28ft. long—varnished surface) : 


100ft. resistance 9 lb. 
200ft. 3.4 Ib. 
300ft. 7.1 |b. 
400ft. = 11.7 lb. 
500ft. - 17.5 lb. 
600ft. 24.6 lb. 
700ft. 2 32.7 lb. 
S800ft. ” 42.4 lb. 


If we examine these in the usual manner—assuming 
R ~ V"—it will be seen that they vary :- 
Between 100 and 200 as V? nearly 
200 on ., v= 
© ne ,, 20, 
” — , 2: v 
9 mo: . 22, Vv 
” WOO» POD os eo 
as Be ig MOO a 
No special law is apparent. 
If, however, we examine them by the formula KR = AV 
+ BV?, and putting V as 200, 400, 600, and 800, it will be 
found that A and B are constants—as they should be. 
A = .005 3} = .00006 
orA=5 x 10-* B= 6 > 90-*. 
Applying these constants to the formula for the 
velocities 800, 500, and 700 we get 
at 300ft. R = 6.9 against 
» 500ft. R = 17.0 os Ree 
, T00ft. R = 32.9 ee. 
an exceedingly close agreement for such very small 
curves and quite within the limits of error in experi- 


ments, tracing the curves, as well as inequalities in the : 


stretching of the paper on which they are drawn. 

When V = 100 the same formula does not appear to 
hold good, for if we put A = .005, then B = .00004 only. 
This is not an accident, for it occurs in all cases. The 
reason is that the formula RK = AV+ BY? is not a 


mathematically correct explanation—it is really only a | 
At very low velocities no eddies are | 
formed and the resistance is strictly R= A V up to a} 
certain “critical velocity when stability breaks down | 


first approximation. 


and sinuous motion commences. The curve representing 
the factor BV* does not, therefore, commence at the 
origin, but at a point on the R = A V line where it cuts 
the critical velocity ; it follows, therefore, that it is more 
correct to express the equation as 

R=AV-+ B(V — V.)? 
where V, is the small critical velocity. 


From this curve it would appear that the critical 
velocity is rather under 4in. per second. Increase of 
temperature reduces this critical velocity ; but Dr. Froude 
makes no mention of the temperature at which these 
experiments were carried out. This small deduction does 
not very much affect the results at moderate velocities, 
but when V = 100, (V — V.) becomes 100 — 18 = 82, 
whilst (V — V.)? = } V? only. 

To show that this coincidence of the formula with the 
resistance curve is not accidental, let us select another 
curve CC—also Plate IV.—16ft. long only this time, but 
also with a varnished surface. As before, 

at 200ft. R = 1.95 lb. 
» 300ft. R = 4.15 Ib. 
» 400ft. R 7.0 lb. 

» 500ft. R = 10.6 lb. 
» 600ft. R = 15.0 |b. 
. 700ft. R 20.0 Ib. 
,, 800ft. R = 25.4 lb. 


Putting the different values of V and R in the equation 

R=AV-4+ BYV?, as before, it will be found that 
A = .00325 and B = .000037. 

To compare these constants and the two curves, it 
inust be remembered that B B is the curve of resistance 
of a board 28ft. long, whilst CC is that of a board of 16ft. 
—_ only. The shearing areas are therefore as 28 : 16. 
Reduced to the same length, it will be seen that the 
values of A and B are practically the same for both 
experiments. This shows that the resistance varies 
roughly as the length of the boards—or as the “ wetted 
surface.” Not exactly, for the curves on Plate VII. are 
not straight lines. 

Take another example, curve A A, plate IV. 
50ft. long, but also with varnished surface. 

At 100ft. resistance 1.4 lb. 
.. 200ft. * 5.3 Ib. 
», B00ft. = = 11.2 lb. 
, 400ft. ‘ = 19.0 lb. 
»» 500ft. 28.3 Ib. 
» 600ft. = 39.8 lb. 


It will be found that this curve can be satisfied by the 
values A = .0089 and B = .000095. 

It will be observed that in this case A has increased 
from .005 to .0089, or about as 50:28; but that B has 
increased much less. According to the dimensional law 
B should be about .000107. This is not accidental, for 
the peculiarity appears to occur in nearly all cases where 


Plate was 








long bodies move in a liquid. The reason for this would 
seem to be that the inertia resistance is largely increased 
by the “ whipping " of the board ; and the longer the Plate 
the more it would be stretched and the less it would 
“whip.” Beaufoy observed that “ almost all figures when 
drawn through the water with a certain velocity acquired 
a violent tremulous motion, which, in a small degree, may 
be illustrated by observing a large pot on the fire when it 
simmers.” 
In the case of the curve DD —Plate IV.—5ft. Jone 
with varnished surface x2 
At 300ft. resistance - 
», 400ft. a 
» J00ft. ” 
” 600ft. ” 
» T00ft. bs 
», 800ft. ” .7 Ib. 
Examined by the R = A V + B V? formula, it will be 
found that 
A = .0009 and B = .0000155 
will satisfy the equation. Here A is about ,',ths of the 
value in the curve B B, whilst B is much greater than in 
this proportion, being 1.55 x 10-5, whilst 8; x 6 » 10-5 
is ot 1.07 x 10-. 
If we examine the curves on llate V., we will find the 
same thing. 
Plate V.—Curve A A, 2ft. 6in. long and varnished 
surface. 
38 
= 9 
1.56 
2.4 
= 3.4 


At 200ft. resistance 
» S00ft. ” 
» 400ft. “ 
» 5OOft. ’ 
, 600ft. 
.. TO0ft. as = 4.56 
» S00ft. : = 5.88 

Where A = .00045 and B = 0000086. Here A is half 
what it was in the last curve, whilst B is much greater, 

Plate V.—Curve BB, lft. 6in. long and varnished 
surface. 

At 400ft. resistance = 1.0 
. 5O00Ft. > = 1. 
. 600ft. ” 
.. T00ft. ; 
», 800ft. ‘s 
» 900Ft. ” 
» LOOOft. % 

Where A = .00027, or about # of what it was in curve 
A A, whilst B = .0000056, when the 3 proportion would 
only amount to .00000516. 

Plate V.—Curve C C, Ift. long and varnished surface. 

At 400ft. resistance 63 
, 500ft. 

» 600ft. 

» 700ft. 

., BOOFt. 

.. 900ft. 

», LOOOFt. 

Where A = .00018 and B = .0000035. 

From the examination of all of these curves of Dr. 
Froude’s report, we see that in all cases A varies as the 
length of the boards, or as the wetted surface. We 
might therefore put « L in the equation instead of A, where 
R = al. + BV’, and a is a constant for all lengths, 
though B is not. 

B varies in rather a curious manner. 

lft. B=3.5 x 10~° for lft. 

lft. 6in. B= 3.44 x 10-°__,, 

2ft. 6in. B = 3.44 x 
5ft. B 
16ft. B = 2.31 

2sft. B = 2.14 ” 
50ft. B=1.9 ° 


As previously mentioned, this curious effect is probably 
produced by the long plate vibrating like the reed of a 
musical instrument, and that in the lorger planes thc 
amplitude of the vibration is less. Whether this is the 
correct explanation or not—and there is another possible 
one, which is referred to later—the fact remains that the 
inertia resistance, whilst increasing as some function of 
the length, does not increase as the length. 

Before passing to the next case (3), there is one 
peculiarity I should especially wish to call attention to. If 
the curve C’ C’—Plate IV.—and curves B’ B’ and 
C'C’ on Plate V. be examined, it will be found 
that A is very much less than it is in the curve CC. 
Both are of the same length, but the CC” board was 
covered with tinfoil, whilst the CC board was varnished. 
The tinfoil is but indifferently wetted by the water com- 
pared to the varnished wooden surface. In this case A is 
reduced from .00825 to .001755, or to about 54 per cent. 
of its value in the equation for the curve of C C. : 

Naval architects appear to have overlooked this 
extremely important point, that the less the body is 
wetted the less, ceteris paribus, will be the resistance to 
motion. I understand that it was well known to the old 
whaling captains that a whaler always sailed better than 
a sister ship, and they attributed this to the surface of 
the vessel being oily. All fish are oily and very little 
wetted by the water, whilst the otter is distinctly 
“unwetable.” It would appear to be well worth trying 
the effect of oiling a torpedo-boat destroyer, say, to see if 
a greater speed could not be got out of the engines for 
the same consumption of coal. The whole arrangement 
need not be very expensive, nor need the consumption of 
oil be very large per hour. Professor Perry says— 
“ Applied Mechanics ”—“ The force of friction at moderate 
speeds does not much depend on the nature of the wetted 
surface.” This would appear to be true only for surfaces 
which are equally wetted, but as we have seen, it is not 
strictly tru€ for surfaces which are imperfectly wetted. 

(8) Resistance of bodies moving flatwise in liquids.— 
There are, unfortunately, but few series of experiments: 
published on the subject. This, however, is not a matter 
of great moment, as it is generally accepted that the 
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—— 
yesistance in these cases varies as the square of the 
velocity, nearly. Referring to Beaufoy’s experiments at 


page 268 — 


l= 3.8260 7 = 168.49 

2 1BAT5 $= 220.50 | 

3 30.585 0 = 279.53 sie 
\ 54.545 10 — 345.62 lnumersion 6ft. 
4 85.538 11 = 418.74 

6 = 128.50 12 = 498.94 


Here the resistance increases a httle more rapidly than 
the square of the velocity, but the residues are not in an 
arithmetical progression. If we examine the resistances 
by the K = AV+ BV? formula, A and B are constants, 
but A is a small negative number, which I cannot think 


it ought to be. On page 267 the resistance of the same | i 
| tion of a cylinder in the middle exceedingly diminishes 


plate is given at 9ft. immersion, and the resistance is 
very distinctly greater. I cannot think the resistance of 


the float was the same when the plate was immersed at | 


different depths. The experiments were much too roughly 
carried out to be accepted as giving very accurate results. 
The curves were also corrected by Hutton, and there is 
no evidence that they were always corrected in the right 
direction. Until better series of experiments are pub- 
lished, however, they appear to show that the resistance 
yaries as A V -+ BV’, where A is a very small number. 

(4) Resistance of solid bodies generally.—The only 
series of experiments that | know of are Beaufoy’s. He 
suspended a parallelopipedon of wood, length = 21.099ft., 
breadth = 1.219ft., depth — 1.219ft., from a float by iron 
bars 9ft. Sin. apart, the immersion of the body being 6ft. 
(page 187). The resistance R AV + BV®* can be 
found by putting A 173 and B 1.76; except for 
the velocities 1, 2, and 3, the difference between Beaufoy’s 
figures and the calculated ones is exceedingly small. 

He next added a tail piece, triangular in plan and with 





Tanne 1—Table Showmg ludexing for Milling Sides af Shell 
Number of flutes required .. 2 18 16 14 12 
Circle 66 18 24 49 24 
T= turns; H holes TSA FU BP al Si iT sg 
Ist indexing i ea 1 53 zy a 2 a 9 27 1 
2nd ee o. 1 ci 2 1 2 7 2 | 32 3 4 
3rd = : Lie Ft Si Bi St SiS Si ge 
4th + Se eet 28: Ls 1 62 2 3 2/11 2 | 42 3 ’ 
5th a oe 1 65 2 a 2/13 2 | 47 31 12 
6th 2/1 2 5) 2) 16 3 ae | 
Tth * . ° 2 4 2 6 2117 3 8 
Sth ; . 7 2 7 2 7 2/19 
oth 2/20) 21 8 
19th 2118 


an angle of incidence of 9 deg. 85 min. 40 sec., when the 
resistance was found to be 

A = Oand B 
When this body was drawn tail first (pointed part acting 
as a prow) the resistance fell to 

A — 17 and B = .969. 
A second similar piece was added to the other end of the 
parallelopipedon (pointed prow and pointed tail), when 
the resistance again fell to 
A = 88. B = .634. 

_ A_ flatter tailpiece was substituted with an angle of 
incidence = 14 deg. 28 min. 39 sec., when the resistance 
increased to 


= 1.5257. 


A =—.521. B= .878. 
; Ky the obtuse end were to the front the resistance 
ell to 
A= Bi. B=-.%6. 

All these experiments fall in with the R = A V + B V? 
assumption, but unfortunately they do not compare very 
closely one with another, although Beaufoy carefully took 
the resistance of the float and bars at the different 
velocities, and deducted this from the gross resistance 
observed during the experiments. Still I do not think 
the resistance of the float, when it was unloaded, could 
have been exactly the same as when it was loaded. 

We have observed previously that under certain cir- 
cumstances A and B in the general formula become zero. 
In these experiments we find that A actually becomes 
negative. I first noticed this exceedingly curious point 
some years ago when examining the power speed curves 
of the Sokol and the Havock. I made a formula which 
I found was generally R = BV? — AV. There was no 
theoretical nonsense about my formula, since it was, 
frankly, worked backwards, and I was quite ignorant of 
what it would be. As this implied that friction was, by 
reducing the resistance, helping the boat along, I thought 
it must be absurd, but I am satisfied now that such is 
frequently the case, i.c., that a long body may meet with 
less resistance in a viscous liquid than it would in a non- 
viscous one. It is not even necessary for the body to be 
very long; quite a moderate length will sometimes be 
sufficient. 

As this view is certain to be combated, I will give an 
example (from Beaufoy) to show exactly what I mean. 

_On page 474 we find the resistance of a globe 13.54in. 
diameter and immersed 6ft. to be 


1= 0.8982 v= iae 
2= 1.5614 8 = 22.981 
8= 3.446 9 = 28.802 
4= 6,027 10 = 35.25 
= 9.285 ll = 42.81 
6 = 18.206 12 = 49.98 - 


Examined by the general formula, we find A = .245 
and B = .328 will satisfy the equation with great 
exactitude, 


| resistance again increases as A V only. 


If we next cut the globe in half and insert a cylindrical | 
middle piece, 12in. long, we find (page 468) the resistance | 
reduced so much that 

A must be reduced to — .094 and 
“Tae is 29 
to satisfy the equation of the curve of resistance. 

As the bow and the stern are the same in both cases it 
appears fair to assume that the same amount of eddy, or | 
vortex, motion was generated in each case, and some of 
this energy was transferred to the body by means of 
the viscosity of the liquid. 

Beaufoy observed this diminution of the resistance, for 
he says:—“ Among the conclusions suggested by the 
tables one of the most curious is that the increasing 
the length of a solid, of almost any form, by the addi- 


the resistance with which it moves, provided the weight 
in water continues to be the same—a fact, I apprehend, 
that cannot be easily explained.” | 

In conclusion, as there is a critical velocity below 
which the resistance varies as the velocity only, so also 
there is a superior critical velocity beyond which the 
In this case 


| the formula becomes R = constant + A V. It is in conse- 


» 
Reamers 


‘the cutter will be identical to the second half. 


quence of this that we find the “hump” in the speed 
power curves of all fast vessels. The critical speed of 
a destroyer is about 25 knots, but with greater dis- 
placement the critical speed will be greater. 

Fo the law of the resistance of liquids would appear 
to be— 

(1) At very low speeds, or in very small pipes, R = A V. 

(2) At higher speeds (above a critical velocity which is 
decreased by an increase of temperature), generally, the 
law changes to R = AV + BV®. 

(3) At very high speeds (above a critical velocity which 


with Irregular Flutes. TABLE I1.—Table 





one-half of the indexings is given. After the last indexing 
in the table start again with the first. By adding up every 
column of turns and holes 20 is obtained. Twenty turns 
mean half a revolution of the work. The best and safest way 
to produce these reamers is, in my opinion, to mark all the 
cutting edges first by indexing round and milling to a slight 





depth. The second step should be to mill the gap for the 
first indexing (smallest gap) to required depth A and width B 
-——see Fig. 1—and mill all other gaps by indexing round 
without shifting the table of the milling machine. The 
depth A is then equal for all gaps. The width B will, how 


Showing A ngle of Index-heud for Milling Top Kuce, 


(Same indexing as in Table I.) 














2 18 18 Any ¢ Number of flutes required .. 2 | #18 16 14 12 1 8 6 4 
T H|T H|T H T/|H_ Anglecutter .... 65 65 6° | 65 65 65 | 65" 75° | 
“3 4/4 9! 6 0 9 O | Ist indexing ~ | S217" st° 23° 80° 26’) 78° 49’ | 76° 25° | 73° 36 | 68° 17'| 69" 45° Any 
3/19/ 4 15) 6) 2 and, ge’ 4’| 81° 8'| 0° 3°| 78° 20'| 75° 48°| 72° 28°] 66” 8] 65° 6 Any 
4' 0] 5) 3] 7] 6 3rd, .| 81° 52’ | 80° 53°| 79° 39'| 77° 50’| 75° 9 | 71 17'| 6 50'| 5s° 53 
4) 5| 6] 9 4th, si’ 40'| 80° 37’ | 79° 16'| 77° 19'| 74° 43°] 70° 4’| OL 22 
4 10 5th .| 1° 27°| so” 22'| 78° 62’ | 76° 49| 74° 3’ | 68 48'| 

6th ms 81° 19° | 80° 7’ | 78° 28'| 76° 20'| 73° 23 
7th % 81° 6 | 79° 51'| 78 4’ | 75° 49 
8th ge 80° 55’ | 79° 36 | 77° 40 | 
9th su" 42’) 79° 20’ . | 
10th 80 


increases with the depth of immersion) the law again 
becomes R = constant -+ AV. This appears to be true 
also for rifle bullets. 

(4) It appears that there are even cases where the 
resistance decreases as the velocity, and the formula | 
becomes R = constant AV. Some of Langley’s | 
experiments certainly appear to point to this. 

I trust that “at a time when hydrodynamicians are 
making vigorous efforts to break away from the academic 
allurements of the perfect liquid, and do some service 
(hard service it seems to be) in the cause of the plain 
liquids of Nature, with their lamentable [? ?] imperfec- 
tion of an inveterate viscosity” (Sutherland, Phil. Mag., 
1896), this small contribution may not be deemed un- 
acceptable. 








NOTES CONCERNING MILLING OF SHELL 
REAMERS WITH IRREGULAR TEETH. 
By G. DOORAKKERS, 
VERY little is to be said about the milling of shell reamers 


with regular teeth, as the indexing does not present any 
difficulties. Reamers with regular teeth, however, do not 








- 
oo” 


Fig. 1 


always do their work well ; one of the principal drawbacks is 
the chattering action they set up, which leaves sometimes 
distinct marks on the work. This difficulty can be overcome 
by using shell reamers with irregular teéth, a method of 
indexing for which is shown in a table above. 

This table is worked out for an index-head of one tyrn by 
40 revolutions of handle. Following the tablo, one-half of 
Therefore, 








ever, be B' for the second indexing and the metal GHK 
must be removed hy manipulating index handle and table 
till Bt = B. 

We can turn now to the milling of the top flutes, where 
exactly the same indexing is used. Assuming the angle. of 


| the index-head to be 90 deg., any angle cutter would cut a 


gap with parallel sides AB and DE—Fig. 2. Only by 
moving the index-head to a certain angle, the line C D being 
parallel to the next cutting edge can be obtained. The angle 
of index-head is shown for a few cases in the table. 

Care should be taken, however, that the first indexing in 
Table II. is the same as the first indexing in Table I. 

That angle is only the same for every two flutes in one 
reamer, and it requires time to change over the angle for 
every indexing. It is therefore advisable, when a quantity 
of the same cutters have to be faced on top, to mill 
the first (smallest) gap, index half-way round and mill gap 
opposite. Then take the work off and repeat same by all 
cutters. After that alter angle of index-head for second 
indexing and do as before. 

The angles in Table II. are obtained by aid of the follow- 
ing formula :— 
tan B 
tan a 
Angle shown in table = 90 deg. — y. 


tan y = 





8 = angle between two cutting edges : 
For irregular teeth = (rv + #) x 9 deg. 
T = turns, H = holes, C = circle. 
For regular teeth = ees... eae : 
Number of cutting edges 
a = angle of cutter used. 








A Note in the Electrical Review refers to a paper 
dealing with the ‘‘Causes of Zero Displacement,” in which the 
author describes a series of investigations by which the zero dis- 
placement observed after a deflection in a moving-coil galvano- 
meter is shown, for phosphor-bronze suspensions, to be due almost 
entirely to the change in the intensity and direction of magnetisa- 
tion of the magnetic impurities within the coil. The amount due 
to a true set in the fibre is negligible under ordinary conditions of 
use, and in thecasesinvestigated the largest true setobserved was less 
than 6 per cent. of the whole zero displacement. The hysteresis 
curve of the magnetic impurities within the coil shows a very large 
coercive power, sufficient to account for the observed deflection 
hysteresis in moving-coil galvanometers. The upper bend of the 
curve is at a field intensity of about 1600, which is great compared 
with the corresponding intensity foriron or steel. During the pro- 
gress of the experiments several other properties of moving-coil 
galvanometers were investigated. The moment due to the 
magnetism in the galvanometer coils was found to differ consider- 
ably, even in instruments of the same type and from the same 
manufacturer. In the similar coils tested the magnetic moment, 
less the diamagnetic moment, in the same field varied from 0.129 
to 0.217 C.G.S. units. The values of the damping factor for the 
same coil in fields of different intensities were determined. More 
than two-thirds of the damping on open circuit was found for 
ordinary galvanometers to be due to the resistance of the air and 
the internal friction of the fibre, and less than one-third tv the in- 
duced currents, 
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| ing engraving of the “ Dunelm,”—Fig. 8. Another | into an ocean vessel. When it is desired to unloag 
| 





THE PORT OF MONTREAL. 

No. II.* 
During 1907, 24,000,000 bushels of 
handled through Montreal Harbour. 
article reference was made to the fact that two trans- | the grain trade. 


type of self-propelling grain carrier is shown in the | the grain into one of the elevators, the grain boa, 
hauls up alongside of the elevator, and a marine leg oy 
tower takes the grain from the boat into the ele, ator 
On arriving by land the carloads of grain are run 
directly into the elevator and emptied there by meang 
of special shovels. The cars are closed in and pro- 
vided with specially constructed doors for the traffic 
| They are usually 33ft. long and carry from about 599 
| to 1,000 bushels of wheat each. 
The coal trade is concentrated in the extreme 
| eastern and western ends of the harbour. The 
| Dominion Coal Company, the largest of the operators 
| has a five-tower unloading plant at each place, capable 
| of handling in all about 1,500,000 tons during the 
| seven months of navigation. The coal is brought up 
| the St. Lawrence by 17 steamers, five of which are 
| owned and the others chartered by this company. One 
| of the newest type is shown in Fig. 11 lying in front 
| of Windmill Point unloading plant. This vessel jg 
| one of several specially built for the coal trade, having 
| a capacity of 7,000 tons. Note the special arrange. 
ment of the hatches. The two coal docks form the 
transhipment points of the company for the district 
of Montreal and the West, their product all coming 
from the mines in Cape Breton. Local trade is vared 
for by waggons and carts loading directly from over- 
head bins. For winter use about 200,000 tons are 
stored for removal as required. An inclined trestle ig 
arranged with hoppers and chutes for the loading of 
barges for minor inland navigation. Cars are loaded 
directly from the bins, under which regular sidings 
run. he two unloading plants, one of which, the 
| Windmill Point plant, is shown on Fig. 11, are simi- 
lar in design and arrangement. At the eastern plant 
each of the five unloading towers contains its own bin, 
the whole being provided with a heavy wheel base go 
| that each tower may be moved along the wharf to suit 


“Turret Crown,’—Fig. 9—which has a capacity of 

grain were | 70,000 bushels. In addition to vessels of the above 
In the first | types, large numbers of closed barges are engaged in 
On arriving, the grain may be dis- 











Fig. 8—A TYPICAL GRAIN BOAT, THE DUNELM 


continental railways, and a complete system of inland 
navigation had termini in Montreal. 
sidered that all these convey the product of the 


When it is con- 











Fig. 9-THE GRAIN BOAT TURRET CROWN 


“Granary of the Empire,’ the Canadian North-West, 
to one port it will be appreciated that the grain hand- 
ling appliances must be of the best. 


posed of in one of three ways—directly into sea-going 
vessels, or into one of the two elevators. In the for- 


mer case the grain boat is emptied, when convenient, | 


by means of a floating elevator, to accomplish which 
the elevator lies between two other vessels. Seventeen 
of these elevators are operated by the Montreal Grain 


| far as may be required out over the hatchway. 


the hatches of the vessel. At the other plant, shown, 
| there is one long, continuous bin, along the top of 
which the five towers travel independently as re- 
| quired. Each tower has a two-ton clam shell bucket 
suspended from an arm projecting from the tower as 
The 











Fig. 11i—COLLIER AND COAL UNLOADING PLANT 


Elevating Company. The machines vary in size. The 
larger ones have a barge 100ft. by 30ft., drawing 10ft. 
of water, on which is mounted the conveyor with its 
machinery. A marine leg is lowered into the hold of 
the full vessel, while the discharge is spouted into the 
hatchway of the vessel loading. Each elevator 


is 
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Fig. 10—KING EDWARD PIER SHEDS 


UNDER CONSTRUCTION 


driven by steam power developed on board, and the 


motive power is steam, each tower being equipped 
with its own hoisting engines. The clam shell is 
dropped through the hatchway, fills with coal in clos- 
ing, is litted and drawn towards the tower, at the 
same time finally dumping its load into the bin. The 
operation is quite simple, and the round trip occupies 
only about 12 seconds. From the bins the coal is 
dropped into carts or cars. The machines are to be 
seen at rest in Fig. 11. Each pliant is capable of un- 
loading about 1,000 tons per hour. The Intercolonial 
Coal Mining Company has a two-tower plant in the 
western harbour, and there are also several smaller 
plants. The favourite type of coal cars in use is a 50- 
ton steel car, built very high and hopper-bottomed. 
Each car is 31ft. 6in. overall, and weighs 18 tons 
empty. The construction of the car is clearly shown 
by Fig. 12. 

Having given a general description of the harbour 
and its devices, and the uses to which they are put, let 
us now take up in detail the construction of the piers, 
sheds and elevators. 

Fig. 13 shows a cross section of the King Edward 
Pier, which, like the Jacques Cartier and Alexandra, 
is 300ft. wide and about 1,000ft. in length. The pier 
is composed of earth filling, chiefly dredgings, held in 
place by standard wooden cribwork 42ft. wide at the 
base, 12ft. at the top, and 57ft. high. The cribs are 
anchored back by Iiin. rods placed 6ft., 13ft. and 
21ft. below the top, at 10ft. centres horizontally. The 
rods in the top tier are 24ft. long, and in the other 
tiers 64ft. long, each having a concrete anchor block 
5ft. square transmitting the rod load to the earth 
filling. 

The bulkhead piers in the vicinity of the main piers 
just mentioned are of similar construction except that 
tor the top 25 feet of timber cribwork a concrete re- 
taining wall has been substituted, thus leaving no 
wookwork above the extreme low water line. (See 
Fig. 16.) The concrete has a bottom width of 12It. 
with a 4ft. top, and is anchored back in a manner 
similar tg the wooden cribs above described by anchor 
rods 64ft. leng at 14ft. centres, placed 16ft. below the 


grain arrives in Montreal in vessels specially con- 
structed for the trade. A typical self-propeller of 
80.000 bushels capacity is shown in the aceompany- 
Urs ~-~ - . 

* No. I. appeared April 21st 


top of the wall. In this case the concrete anchor 
blocks are 8ft. square and 3ft. thick. The shore whart 
in front of the elévator is of special construction, 


largest have a capacity of 12,000 to 15,000 bushels per 
hour. Fig. 10 shows the general construction of two 
| of the machines in operation unloading from barges 
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on its own pile foundation, independent of the 
d the wharf at either end of it. The front 
d on 14in. by 14in. piles driven to refusal 
The upper part of this pier is entirely 


being 
elevator an 
jg supporte 
close together. 


of concrete, carrying the marine tower in connection | 


throughout are of concrete pedestals supported on 
groups of piles. The wooden piles, supporting the 
steel superstructure, upper floors and the roof load, 
were 8in. to 12in. diameter, and were designed to 
carry a load of about 25 tons per pile, driven ‘to 











Fig. 12—STANDARD COAL WAGONS 


with the elevator. The Bickerdike Pier is of concrete 
construction above low water throughout. 

The Harbour Commissioner’s elevator is situated on 
the bulkhead wharf between the Alexandra and King 
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Fig. 13- CROSS SECTION 


Edward Pier. 
Edward, and the Alexandra, as well as on the bulk- 
head wharves to the east and west of the elevator, are 





On the Jacques Cartier, the King | 


erected 14 steel sheds of a standard width of about | 


96ft., and varying in length from 365ft. to 634ft. Each 
of the main piers has two sheds end to end along each 
side of it, as will be seen by reference to Fig. 13. 

The whole of the area outside the sheds is paved 
with scoria blocks or granite setts. The foundation 
for the paving is 1.3.6 concrete 6in. thick. For the 
tracks this bed is 8in. thick. On this is laid a bed 
of 1.2 mortar 2in. in thickness, on which the blocks 
are placed when the mortar is still fresh. Later the 
blocks are grouted solid with 1.1 cement mortar. Be- 
tween the double-sided piers are laid four sidings, two 
adjacent to each shed, the remainder of the space, 44ft. 
wide, being a clear wagonway. The whole is lighted 
by arow of arc lamps down the centre. On the shore 
piers the sidings are arranged in the same way as 





regards the sheds, vehicular traffic being amply pro- | 


refusal in the made-ground of the pier. After seven 
sheds had been constructed it was decided to use Ray- 
mond concrete piles, for the remaining seven as a sub- 
stitute for the wood. 
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OF KING EDWARD PIER 


top, averaging 17ft. long, were designed to carry from 
30 to 50 tons per pile. To satisfy himself on the 
bearing capacity of the Raymond pile, the chief engi- 
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These, 19in. diameter at the | 














<12-6- FS 


full blow of a Vulcan No. 2 steam hammer, the core is 
withdrawn, leaving the shell in the ground to retain 
the earth walls during the subsequent process of filling 
the same with concrete, 1.23.5 mixture. The pilie- 
driver has a double-drum engine with leads mounted 
on a swivel carriage, the whole arranged to travel on 
rails. The pile-driving plant at work and piles already 
driven, may be seen in Fig. 15. The shells are filled 
to the required grade, and any surplus shell is easily 
removed. Generally, in these foundations, the piles 
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Fig. 15—CONCRETE PILE DRIVING PLANT 


were driven in clumps of three and five. Altogether 
3,786 Raymond piles were driven in the work. The 
cost of these permanent piles, including excavation 
and trimming, was about one dollar per lineal foot per 
pile driven. The concrete foundations were brought 
up to grade, after which the necessary additional 
filling was delivered by scows, dumped into place, and 
compacted by water. 

The general form of the steel superstructure is 
shown in Fig. 17. All the sheds have two floors. The 
steel bents are spaced 15ft. 10in. on centre. In each 
bent there are four posts, the outer bays being 21ft. 
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c LOWER FLOOR OF FREIGHT SHED 11 














FLOOD PROTECTION WALL 


neer made a test at the site. An 18ft. pile was driven 
where the earth fill was 40ft. deep. It was then loaded 
with 101,000 pounds of pig iron with no trace of set- 
tlement. The Raymond process consists in driving 
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Fig. 14- JACQUES CARTIER PIER—SHEDS UNDER CONSTRUCTION 


vided for between them and the main tracks, and 
between the main tracks and the river flood wall. 

The steel sheds erected in the central district are of 
the most permanent character. 


The foundations ! 


into the ground with a piledriver a heavily-tapered 
iron core, over which a sheet iron shell, No. 16 guage, 
is slipped. On reaching the desired depth, in this 
case a penetration of one-tenth of an inch under the 
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Fig. 16--SECTION OF BULKHEAD PIER 


wide, and the central bay 42ft. The roof trusses are 
placed at every second bent, that is, 31ft. 3in. centres, 
the two centre posts of the intervening bents being 
omitted in the upper storey. The outer columns are 
made of one 8in. by 6in., 1-beam at 28.3lbs. per foot, 
and two 12in. channels at 25lbs. per foot, below the 
upper floor. Above this the outer columns are made of 
two 12in. channels at 201lbs. per foot, latticed. The 
intermediate columns supporting the floor are made of 
one 8in. by 6in. I-beam at 28.3lbs., two 12in. channels 
at 203lbs., and one 14in. by 3-8 plate. At every second 
bent where these intermediate columns support the 
roof the section is heavier by making the 12in. chan- 
nels at 25lbs. instead of 203, while above the floor the 
section is two 12in. channels at 25lbs., latticed. The 
upper floor construction consists of plate girders across 
the building from post to post, these being connected 
longitudinally of the building by steel joists, 20in. I- 
beams at 65lbs., at 7ft. centres. The plate girders in 
the outer bays are 36in. by 5-16in. web, with two 
angles, 6in. by 6in. by jin. for each flange. The 
centre girder is 4lin. deep, having a web 40}in. by 
5-16in., and two angles, 6in. by 6in. by #in., with 
four cover plates 13in. by 3in. for each flange. The 
roof is supported by a truss thrown across the 42ft. 
centre bay, the top chord being made of two 9in. by 
1411b. channels which extend over the side bays to the 
line of the eaves. Longitudinally five purlins, 20in. 
T-beams at 70lbs., carry the rafters. The purlins are 
placed at each post of the bent and at the ridge. Across 
the purlins at about 5ft. 3in. centres are the rafters, 
each a Yin. I-beam at 21lbs. In every roof bay is a 
skylight of the whole width between two rafters, 24ft. 
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long and 5ft. high, with swinging side windows for 
ventilation. 


The ground floor is laid directly on the earth bot- | 


tom and carries no load to the steel superstructure. 
Sliding doors extend for the whole length of the build- 
ing, each door opening a whole panel. On the wharf 
side, upper storey, the doors are generally in each 
alternate bay. The doors are placed 5ft. 3in. away 
from the centre of the outer posts. On the water side 
the upper floor extends 4ft. beyond the side of the 
building to serve as a landing platform. The floors 
and roof are concrete. The ground floor is made of 
1.23.5 concrete 6in. thick, reinforced with Clinton 
clectrically-welded wire cloth. The top is made by 
flushing the mortar to the surface in the laying. The 
ramps and grades are finished with granite setts in- 
stead of the ordinary concrete. The upper floor is 
Tin. thick, made and reinforced as in the former case. 
The roof is a slab of cinder concrete Tin. thick, rein- 
forced with the Clinton wire cloth, the waterproofing 
being plastic asphalt on 4-ply roofing felt. The ex- 
terior of the sheds is sheeted with No. 22 gauge cor- 
rugated galvanised iron, fastened by hook bolts to steel 
wallings. All the floors of the superstructure are de- 
signed for a live load of 600lbs. per square foot, and 
the roof for a 45lb. live load. Fig. 14 shows the North 
shed on the west side of the Jacques Cartier Pier under 
construction. In this view the timber face of the pier 
may be clearly seen, as well as the concrete top of the 
adjacent bulkhead pier. This view was taken 


in | 


| Bolts }in. in diameter, and nuts with large washers were 
| employed for joining up. 

The main girders were accurately levelled, and on them 
were placed the secondary girders. The dimensions of these 
were 15in. by Gin. by 591b., and they were placed at 263in. 
centres. A }in. space was left between the ends of these girders, 
and where the joints came these were made with plates, as in 
the main girders, 14in. holes and jin. bolts and nuts with 
tapered washers being employed. On the top of the secon- 
dary girders were laid packing pieces of teak, 6in. wide and 
4in. thick, excepting along the two outer edges of the tank, 


where the packing pieces were 12in. wide and 4in. thick, and | 1b ad n 
| of determinations of dryness fraction by the accurate 


on this packing the bottom of the tank rests. Before being 
put in place, each piece of wood was soaked for at least 30 

| minutes in boiling tar. Where columns come for supporting 
the roof, as will be hereafter mentioned, four lengths of 
din. by 3in. joists 5ft. long was substituted for this packing. 
The fl_or of the tank consists of steel plates gin. thick lap 
jointed. The longitudinal seams were riveted with jin. 
rivets with 2in. pitch. The longitudinal seams were single 
riveted with gin. rivets with l}in. pitch. The side plates 
were also of gin. thick, and were lap jointed. They were 
connected to the floor plates right round by 44in. by 44in. 
steel angles. At each corner of the tank these angles were 
forged to a right angle. The side plates, which were 4ft. Qin. 

| wide, were riveted in position together with vertical angles. 
The plates forming the division walle are gin. thick, and 
| were riveted to the floor of the tank by means of two 


3gin. by 34in. by gin. angles on either side of the plate, the take the 


angles being forged to a right angle at the corners, as in the 
| remainder of the tank. 


y-abrelnd is 





















































August, 1906. The view in Fig. 10 shows the sheds 
on the King Edward Pier further advanced than those 
in Fig. 14. In this the steelwork of the conveyor 
galleries is almost completed. This picture also illus- 
trates the traffic which had to be taken care of during 
construction. 





9,000,000-GALLON WATER TANK FOR 
CALCUTTA. 

IN our issue of July 9th, 1909, we gave some particulars 
of a huge water tank capable of holding 
gallons of water, which was being constructed for the water 
supply of Calcutta by Clayton, Son and Co., Limited, of 
Moor End Works, Hunslet, Leeds. 
duction of a photograph of a model of this tank. The 
structure has now been erected, and was, in fact, filled to 
overflowing on the 12th of last January, and we are enabled 
by the courtesy of the makers to give the following addi- 
tional particulars concerning it, and to reproduce on 
page 438 three views of the tank itself taken on the spot. 

We may first of all recall some of the leading particulars 
of the reservoir. It is 321ft. square and 16ft. deep. It is 
divided into four equal compartments by cross frames, and 
each of these compartments can be used independently of the 
other, so that one or more compartments can at any time be 
thrown out of work for repairs or cleaning without interrupt- 
ing the service of the other compartments. The height from 
the top of the reservoir to ground level is 110ft. 

The illustrations on page 438 give an excellent idea of the 
structure and of the foundation on which it has been erected. 
As we described the latter in our issue above mentioned, and 
as it did not enter into the contract for the tank itself, we 
need not again refer to it. The actual contract commenced 
with the steel shoes for the columns, which were connected 
one with the other by means of 6in. by 3in. joists. The 
columns consisted of Differdange section or broad flanged 
beams 17in. by 12in. by 1131b. They were made up in two 


lengths of 48ft. Gin. and 40ft., and were jointed with plates | 
on both the flanges and the web, 112 rivets being used to | 


each joint. The beams were accurately straightened, and 
the two ends, where they met at the joint, were planed to 
butt to a dead fit. The bracing consisted of joist, channels, 


T and flat bars, directly bolted to the columns or fixed to | 


them with cleats. The main girders for carrying the tank 


consisted of two steel joists each 24in. by 12in. by 158 lb. | 
fixed at 15in. centres to the caps of the columns and con- | 
nected on their top and bottom flanges with 6in. by $in. | 
steel straps, three to each 20ft. space. The joints in the main | 
girders were arranged to come over the columns, and a space | 
of fin. was left between each so as to allow for expansion. | 


These girders were connected together by j-int plates 
measuring 17in. by 12in. with lin. bolt holes drilled in them. 


9,000,000 | 


We also gave a repro- | 


say, between 150 lb./in.” absolute and 1 lb./in.? absolute, 


| Throughout this range it will be found that the dryness 


fraction at the end of expansion (q2) can be very accurately 
determined from the simple relation : 


leu y 
; 
/ 1, 


where ‘I, is the initial temperature of the dry saturated 


qz 


| steam and T, is the final temperature of the wet steam at 


the end of expansion, both being measured in degrees 


| Fahrenheit absolute. The following table gives a number 


° : and 
approximate formule, showing the degree of approximation 
involved :— 


Absolute steam 
temperature, 
eg. Fah. 


Absolute steam Dryness fraction atter expansion, 
pressure, 
Ib. fin.* 


(Accurate. ) (Approximate, ) 
1.000 
0.9 

0.93. 
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illustration of the use of the different foriiulae 
case of 1b. of dry saturated steam expanded 
adiabatically from 150 lb./in.? absolute down to 30 Ib. in.? 
absolute and determine the dryness fraction at the end of 
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The tank is stiffened with angles riveted at each lap expansion. 
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Fig. 17—STEEL SUPERSTRUCTURE OF SHEDS 


| joint to vertical plates with gin. rivets, with 14in. pitch, and, 
in addition, with intermediate angles between each lap joint 
| riveted to plates with fin. rivets, so that the stiffeners were 
| 2ft. apart all round the tank and partitions. At right angles 
| to, and in line with, these vertical angles floor angles were 
riveted to the floor of the tank over a considerable portion of 
the area. The vertical and horizontal angles were then 
braced with gusset plates and three flat mild steel ties. The 
corners of the tank, including the partition corners, were 
braced with three horizontal gussets and horizontal ties 
| riveted to the angles. 

The tank was completely roofed in, the roof being carried 
| on columns composed of joists, 16ft. in length and Sin. by 
5in. by 28°02 lb., these being connected to the floor of the 
| tank by base plates. The roof girders, which are 12in. by 
Sin. by 32lb., were connected to the columns by cleats, 
and Sin. by 4in. cross joists were riveted to the former. 
| T bars, 2in. by 2in. by 31b., were riveted to these joists, 
|so as to take the roofing slates, which are 12in. wide 
j}and gin. thick. The usual }in. for expansion was left 

between the ends of the girders, joists, and T’s. The roof 
overhangs the tank by 12in., and the outer ends of the girders 
| and joists are covered in with continuous plates. The 
underside of the overhang was also covered in either with 
| plates or with 4in. mesh brass wire gauze, so as to prevent 
| birds, &c., from gaining access to the tank. The slates and 
| other masonry work on the roof were not included in 


Messrs. Clayton's contract, which did, however, include the | 
provision of overflow and ventilation pipes and pipes for | 


| filling the tank and drawing off the water, together with the 
necessary penstock chambers, valves, &c. A platform, pro- 
tected by a railing, runs right round the tank at its bottom 
level, and staircases have been provided, so that access may 


compartments can be reached through manholes. 


the Calcutta Corporation, to whose designs the tank was 
made, was most successfully carried out. 
MacCabe also expresses his high appreciation in which the 
work in every respect was carried out. 











ADIABATIC EXPANSION. 
By F. J. KEAN, B.Se. (Lond.). 


initially dry steam at or about 150 lb./in.? absolute 


| and temperature, it is very ‘convenient to have an easy 
| metaod of calculating dryness fractions for any expansion, 





be obtained to it from the ground. The insides of the four | 
’ The tank was to be made absolutely water-tight, and this 
we find from the certificate of completion letter written by | 
Mr. W. B. MacCabe, M. Inst. C.E., the Chief Engineer to | 


In this letter Mr. | 


THE DRYNESS FRACTION OF STEAM AFTER | 


THE dryness fraction is often required in steam turbine 
calculations, and as most steam turbine problems deal with | 


pressure, expanding adiabatically to some lower pressure | 


OPEN HOLE 
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(1) By the abiabatic formula 
T, — initial temperature of the steam before expansion 
in deg. Fah. (absolute). 

final temperature of the steam after expansion in 
deg. Fah. (absolute). 

latent heat per 1 lb. of dry steam at T, in B.Th.!. 

latent heat per 1 lb. of dry steam at T. in B.Th.l. 

dryness fraction at T». 
819.3, Ty = 711.5, Ia = 


T, (In, 
+ log e 
S (i: s 


938.9 


861.5, lL. 
1) 
T,/" 


+ log e 


Then T; 


2 


711.5 = 


pom 
938.9 \819.3 711.5 
0.758 (1.052 + log ¢ 1.151) 
.758 (1.052 + 0.1405) 
).758 1.1925 
0.904. 
(2) From the entropy of the steam 
¢,, = entropy of dry steam at T; 
2. — entropy of water at Ty 
Pict entropy of water at T, 
9.2 = entropy of dry steam at T. 
> 1.051, Pn = 0.513, dro = 0.368, de = 
gy = Cat Por — Cus 
Per 
1.051 + 0.513 — 0.368 
1.320 
1.564 — 0.368 
~ 1.820 — 
1.196 
1.320 
= 0.906. 
(3) From the approximate formula 


q2 


1; 
T, = 711.5, T, = 819.3. 


14/1 
Therefore » / Sy 
819°3 
l44 a 
i! ete 


= 0.905. 


Therefore . 


Then $4 1.320, 


Therefore q2 = 
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RAILWAY MATTERS. 


Work on the Transcontinental Railway Bridge across 
the Red River in Winnipeg is progressing rapidly. Already four 
«pans, each 150ft. long, have been erected. The total length of 
the bridge will be 792ft. with double track. 

Tur primitive little Eskdale railway running from 
lass on the Furness Railway to the terminus of Boot, seven 


Mien 8WwaY, bas, after having b2en closed for nearly two years, 
heen reopened for mineral and goods traffic. It is hoped that 


pefore long it will again be used for passenger traffic, 


Ir is evident, states the Iron and Coal Trades Review, 
that Canadian railways must place some substantial rail orders 
with American or British mills if they are to get deliveries this 
year. ‘Che Canadian Pacific is now inquiring for 25,000 tons in 
this country. The Canadian Northern is reported to have bought 
4,000 tons, but will need a further amount, which Canadian mills 
cannot supply. 

A 30-Ton electric locomotive for heavy goods service is 
described in the Huguneering News, It has four 100 horse-power 
700-volt direct-current interpole motors, which are fitted with 
forced ventilation. The equipment will include double-end 
multiple-unit control and combined straight and automatic air 
brakes. The engine is designed to handle a train load of 400 tons 
at 174 miles per hour on an average gradient of 0.7 of 1 per cent. 


Tur Tramway and Railway World states that the 
ofticial tramway traffic returns of sixty-four of the principal under- 
takings of the United Kingdom for the week ending April 15th 
amounted to £210,629, or £19,044 more than for the corresponding 
week last year, while the track mileage was 2519, or sixty-four 
more than for the corresponding week. ‘he receipts were at the 
rate of £83 12s, 4d. per track mile, an increase of £5 11s, 7d. per 
mile as compared with last year. 


Tut North British Railway Company has recently 
opened a new carriage cleaning depét at Craigentinny, Edin- 
burgh, capable of housing at one time ten of the largest bogie 
passenger coaches. A powerful vacuum dust extracting plant has 
heen erected for the cleaning and renovating of the upholstery 
work and cushions of the carriages. he installation consists of a 
double-cylinder horizontal vacuum pump driven by a 30 horse- 

wer electric motor, the electricity for which is obtained from 
the Edinburgh Corporation. 


As a precaution against sand hoppers becoming empty 
on remote sections of the line, the Bristol and Plainville Tramway 
Company, Bristol, Conn., keeps stored under the seats of each car 
twenty-four canvas bags filled with fine gravel. ‘T'wo bags are 
sufficient to filla hopper. Special facilities have been provided for 
refilling the bags at the car-house. The substitution of fine gravel 
for sand not only eliminates all tend to form lumps in damp 
weather, but thorough tests have shown that gravel gives better 
results in stopping a car on a slippery rail. 


THREE million four hundred thousand pounds will be 
spent by the Canadian Grand Trunk Pacific during 1911 in con- 
structing new lines and erecting station buildings throughout the 
West. ‘l'here will be 619 miles of work undertaken on the branch 
lines and completed during the present season. This will include 
the Calgary branch, Battleford branch, Melville-Regina branch, 
A!berta Coal branch, Regina-Boundary branch, Moose Jaw branch, 
Prince Albert branch, and Biggar to Calgary. There will also be 
265 miles of main-line track laid, as well as 200 miles further grad- 
ing on the branch lines. 





THE long-looked-for commencement of the Longitudinal 
Railway in Chili, states the Rui/iay Nes, has at length become 
an accomplished fact at Coquimbo, and work is now proceeding 
actively over ground surveyed some time ago to the south, where 
the one-time terminus at La Paloma has been connected with San 
Marcos, which, in its turn, will be joined in the course of a year 
ortwo with Illapel. At the same time preparations are being 
made for another section northwards from La Serena to connect that 
town first with Ballenar and subsequently with Copiapé6 in the 
adjoining province, thus placing the last-named town in direct 
railway communication with Santiago and the southern railway 
system. The Government work the lines from Coquimbo and from 
Tongoy, which serve as links between this Longitudinal trunk and 
the coast of the province, and these, it is rumoured, are not 
unlikely to be leased to the contractors and lessees of the main 
line, 


AcCORDING to a consular report, the Russian Govern- 
meut contemplates improvements to the Siberian Railway which, 
with track doublings, will bring the total expenditure, including 
construction and loss on working, to about 500 million sterling. 
Last year Bills providing for part of this work were introduced 
into the Duma by the Ministry of Communications. The most 
important proposal is for the construction of the Amur Railway, 
which will be 1344 miles long, and will cost, with rolling stock, 
about £30,000,000. ‘The doubling of the Siberian Railway, a work 
begun in 1907, will cost about £20,000,000, while another 
£8,000,000 will be allocated to connecting St. Petersburg and the 
lines in the north of Russia with the Siberian line, to which the 
principal approach has been by way of Moscow and Central Russia. 
On the completion of all these works, which it is estimated will be 
accomplished in 1915, Russia will be provided with a double-track 
Nig from the Urals to the Pacific, of a total length of 6844 
mules, 


RecentLy the first instalment of an entirely new lot of 
rolling stock for local lines reached Birmingham from Swindon. 
It consisted of two complete trains of four coaches, each containing 
the latest improvements, beautifully upholstered, electricelly 
lighted, and equal in every respect to the best coaches on the main 
line long-distance trains. Hitherto the local trains have been made 
up of six coaches, old-fashioned, mounted on six wheels. The new 
trains will have only four coaches, mounted on eight wheels, but 
owing to their greater length will accommodate an even greater 
number of passengers than their predecessors. Thirty of these 
trains will soon be in use in the Birmingham district. The lighting 
of the carriages is a great feature. Each third-class compartment 
has three electric lights, while in every first-class compartment 
there are five. The centre one for night travelling is kept on 
permanently, but the four others may be controlled by the 
passengers according to their requirements by means of switches 
in each of the four corners, This is the first time this method of 
lighting has been used on the Great Western Railway system. 


AccoRDING to a note in Electrical Engineering, the 
London, Brighton, and South Coast Railway will, it is anticipated, 
start the single-phase electric train service from Victoria Station 
to the Crystal Palace on May 12th, the opening day of the Festival 
of Empire and Imperial Exhibition. It is stated that the work of 
electrification is practically completed. The company in several 
ways has utilised the experience gained by the working of the 
‘ uth London electric line from Victoria to London Bridge. For 
‘nstance, the trains will be composed of six coaches instead of three 
or four; and the corridor, not having served its purpose of inducing 
people to entrain quickly, will be abolished, the extra spice being 
devoted to increased seating accommodation. Most of the cars 
have already been delivered, and are at the new workshops of the 
company at Norwood Junction. ‘The electrification of the London 
Bridge section from Peckham Rye, where a junction is made with 
the South London line through East and North Dulwich and Tulse 
Hill, to a junetion with the line from Victoria at West Norwood, 
and thus to the Crystal Palace, will not be ready until after the 
Opening day of the Festival. 





NOTES AND MEMORANDA. 


Pauuapium is well adapted for parts of astronomical 
instruments and certain dental work and sells at about £7 per ounce, 
and pure rhodium, which is of considerable value in making high 
temperature determinations, is quoted at £31 per ounce. 


Ir is estimated that 250,000 electric flat irons were sold 
in the United States and Canada last year. There are more than 
10,000,000 homes within central station territory, of which fewer 
than 2,000,000 have electric service ; consequently the estimated 
sales last year approximate one iron to every eight homes. 


A new method of coating various substances with 
metals, the invention of a Swiss engineer, consists in reducing 
molten tin, zinc, copper, lead, aluminium, or other metal or alloy 
to a state of pulverisation by pressure of an inert gas—nitrogen or 
hydrogen—and in that state driving it against the surface to be 
covered from a flexible tube with a tip like that of a large vaporiser 
for liquids. 


A 16 HORSE-POWER internal combustion motor is being 
tried for underground traction in the Langlaagte Deep mine, 
Transvaal. A special form of exhaust condenser is used, in which 
part of the cooling water is used to condense the products of the 
explosion, so that the vitiation of the air is stated to be less than 
would be the case if the many men required to deal with the load 
were at work, 


AccorpInG to a recent French patent, an aluminium 
solder may be made by first making a fusible alloy—which will melt 
in boiling water—of three parts of tin, eight parts of bismuth, and 
five parts of lead. The solder itself is then made by taking ten 
parts of the fusible alloy, 300 parts of zinc, and five parts of 
aluminium. This is said to make a strong solder. A softer one is 
made by taking 160 parts of the fusible alloy, 80 parts of zine, 25 
parts of aluminium, and 80 parts of tin. 


In a short historical article on vanadium published in 
the columns of a contemporary, it is pointed out that its atomic 
weight is 51.27; specific gravity 5.5; melting point above 
2000 deg. Cent. It was vaguely knowr as early as 1801, but its 
actual discovery dates from 1830, when Sefstromh found it in 
Swedish iron. On account of its very high melting point pure 
vanadium cannot be added to steel ; but ferro-vanadium, an alloy 
of one-third vanadium and two-thirds iron, fuses at a much lower 
point than either iron or steel, and may thus be dissolved and 
completely distributed through the molten bath. 


A BULLETIN on “ The Strength of Oxyacetylene Welds 
in Steel ” has just been issued by the authorities of the engineering 
experiment station of the University of Illinois. This bulletin 
gives the results of an extensive series of tests to determine the 
strength which may be developed in welded joints made by fusing 
thin steel plates together by means of the flame of an oxyacetylene 
blow-pipe. It was found that with careful manipulation such a 
welded joint may be expected to have about 85 per cent. of the 
strength of the plate material. Considerable information as to 
methods of manipulation of the oxyacetylene blow-pipe and the 
proper regulation of the gases is also given in the bulletin. 


Drtvinc piles through a hard stratum overlying softer 
material, states the Engineering Record, may be accomplished 
without damage to the pile by first breaking a hole through the 
hard material before final driving is started. A method of doing 
this is suggested by Mr. F. E. Schall, of the Lehigh Valley Rail- 
way, in discussing the recommendation that the hard stratum be 
removed, as made by the Committee on Wooden Bridges and 
Trestles of the American Railway Engineering Association. This 
method was adopted in a case where 55ft. piles had to be driven 
through a hard embankment under track with a pile driver having 
leads of only 40ft. A 12in. wrought iron double-strength pipe 
25ft. long was fitted with a steel point and cap, and was driven 
20ft. into the embankment. It was then withdrawn, the pile 
dropped into the hole and driven to the proper depth. 


Ir appears from a paper in the Bulletin of the Academy 
of Science of Cracow, that M. H. Merczyng has succeeded in 
measuring the refractive indices of water and alcohol for electrical 
waves of 4.5 cm. and 3.5 cm., produced by means of a Righi oscil- 
lator working in petroleum. The rays sent out by the oscillator 
are rendered parallel by passing through a spherical flask filled 
with petroleum, and then fall at an angle of about 40 deg. on the 
surface of the liquid. The reflected beam is received by a para- 
bolic mirror, which concentrates it on toa thermo-junction. From 
the angle of incidence and the ratios of the intensities of the 
reflected and incident beams, the refractive index of the liquid is 
calculated. The wave lengths are measured by the Fresnel double 
mirror method. The results obtained, when compared with the 
known results for longer waves, show that in both cases the region 
in the neighbourhood of 4 cm. is one of anomalous dispersion, the 
refractive indices increasing as the wave length increases. 


RopsinG air of oxygen has been investigated by 
Messrs. F. W. McNair and G. A. Koenig at the Victoria Mine, 
Ontonagon Co., Mich., and reported in the Compressed Air 
Magazine for March, 1911. In this mine trouble was experienced 
with the candle flames, and investigations were undertaken to find 
if the air supply, which was hydraulically compressed, was not 
deficient in oxygen. Determinations with a Hempel pipette 
showed an oxygen content of 17.7 volumes in 100 volumes of 
compressed air, whereas a normal air contains about 21 volumes of 
oxygen in 100. It was at first doubted that this dearth of 3.3 
volumes of oxygen could cause the reported trouble with the lights 
or lead to the question of deleterious effect on the workmen. The 
lack of oxygen, of course, results from the greater solution of 
the oxygen of air than of the nitrogen by water during the time of 
compression. Unquestionable evidence was secured that, in the 
hydraulically-compressed air supply, the candles had a shorter 
and blunter flame, and were more easily extinguished by sudden 
movement. These conditions were reproduced in the laboratory 
by burning the candles in a chamber which was fed with air whose 
deficiency of oxygen was the same but produced by chemical 
absorption. No evidence was obtained as to physiological effects, 
and the investigators reported that whether the exertions were 
mild or violent no sensations out of the ordinary were experienced. 


Accorp1neG to a note in the Jronmonger, Mr. N. Macbeth 
has recently discussed the relation between pressure and light of 
gas burners. He thinks the subject has not received the attention 
it deserves, and drew attention to a series of tests on burners with 
upright mantles. Two lamps were examined with regard to varia- 
tion of candle-power with pressure, and whilst in one case the 
candle-power was found to increase rapidly with the pressure, the 
maximum light being obtained with the highest pressure employed, 
viz., 8in., in the other case the candle-power did not increase as 
rapidly with rise in pressure, and an actual maximum of efficiency 
was found with a pressure of 4in. In other tests where inverted 
mantles were used rapid increase both in candle-power and efficiency 
was produced by raising the pressure to 24in., but after this the 
efficiency kept fairly constant, and the-light output was not much 
increased. In a case of this sort, provided the pressure is not 
allowed to fall below the value mentioned, the results should be 
satisfactory. Differences are observed according to the chimneys 
employed ; in one case an increase of 14 per cent. was obtained by 
using a chimney with slightly larger air-holes. With flat-flame 
burners increase of pressure sometimes gave unexpected results, 
and in some cases increase of pressure beyond a certain amount 
reduced the efficiency. In the case of a burner specially designed 
for a high-pressure supply a reduction of only 30 per cent. in the 
efficiency was pe vada 5 at 8in. pressure, although the candle-power 
and consumption were more than doubled. 





MISCELLANEA. 


Tue President of the Local Government Board will 
perform the ceremony of opening the Walton pumping station on 
Saturday, June 10th, 1911, at 4 p.m. 


Tue waters of some Western lakes, as Owens and 
Mono Lakes, California, contain potash and indicate that the beds 
of evaporated lakes in the desert regions of California and other 
States may include large amounts of the same salt. 


ALTHOUGH the exact figures of the output of electricity 
at Bradford during the year just closed will not be known for some 
time, it is estimated, states the Hlectrical Review, that the figure of 
20,000,000 units will be reached for the first time in the history of 
the electricity department. For the first time since 1902 the 
general supply output has exceeded the amount required for the 
running of the tramways. 


A FLIGHT of stairs has been erected in Paris over which 
14,000,000 persons have passed without so much as scratching the 
surface. These steps are almost imperishable, for in the concrete of 
which they are constructed a generous proportion of carborundum 
has been introduced, and since carborundum is almost as hard as 
the diamond, it has given the concrete a wearing quality which no 
marble or granite could possibly approach. 


Ir is announced that the wireless station at Wick is 
now almost completed. During the progress of the work rigid 
secrecy has been maintained regarding the design, machinery and 
equipment of the station, but it is understood that the installation 
is made in connection with the systematic control of the fleets 
operating in northern waters, and especially from the naval bases 
at Scapa Flow, in Orkney, and the Cromarty Firth. 4 


Tue abundant water resources which Madagascar 
possesses are an asset which should assist toward the industrial 
development of France’s latest colonial acquisition. The tendency 
in this direction is illustrated by the application just made by 
M. A. Caplong for permission to build an hydraulic station on 
the river Ranomaloto, in the district of Antakara. The current 
generated is to be used for the working of a gold mine. 


Ay electric light and power station for the province of 
Groningen is proposed. One pian, providing for a central station 
at the town of Groningen, would entail an expenditure of some 
£104,000. Of the tramways projected in the province, all of which, 
with the exception of the line from Groni Drachten, are to 
be of narrow gauge, the line from Groningen to Zuidbrock will be 
the first to be electrified, and the electrification may be continued 
to Wildervank. 


A NEw source of rubber is found in Borneo, according 
to a paper read on the subject before the Académie des Sci 

by Prof. Dybowski. It comes from the milk of a plant known as 
Dycra costulata, and after coagulating, the milk forms a white gum 
known as jelutong. When quite dried, the matter is almost as 
hard as rosin, and it contains from 10 to 20 percent. rubber. It 
is said to be superior to the best Congo rubber. A factory has 
been recently put in operation and is now turning out a consider- 
able amount. 


Curtery makers in Sheffield report that a demand 
exists for the filings and sawings of celluloid used in the manu- 
facture of knife-handles which is greatly in excess of the quantity 
being produced. Until a few years ago this form of scrap was 
thrown away as useless. and as the material is extremely in- 
flammable its disposal was a troublesome matter. Then it began 
to be used in the manufacture of, inferior grades of celluloid, and 
fetched from 3d. to 5d. a pound. Evidently new uses have now 
been found for the dust. 


In the House of Commons recently, Dr. Macnamara, 
in a written reply to a question by Sir W. Bull concerning the cost 
of Dreadnought construction, says: It is the Admiralty policy in 
the matter of shipbuilding that, with the exception of a small 
number of specialities manufactured abroad, all material should 
be made under inspection within the country. This policy restricts 
the area of competition, but it is the fact that, consistent with it, 
we have been able to make substantial reductions in the cost of 
armour plate within the past few years. 


Tue Post-oftice estimates which were recently adopted 
by the German Reichstag include a considerable sum as proposed 
expenditure for the improvement of telegraphic communication 
in the African protectorates. New overh lines, at a cost of 
£10,700, are to be erected in the Cameroons, German East Africa, 
Togo and South-West Africa. A further amount of £21,000 has 
been appropriated for wireless stations in the Cameroons and 
South-West Africa, whilst experiments with wireless telegraphy 
are to be made at an outlay of £10,000. 


A PARAGRAPH in the Newcastle Daily Chronicle states 
that the Local Government Board have approved of the scheme 
prepared by Mr. Harry W. Taylor, of Newcastle, for the augmen 
tation of the waterworks of Peterstield town. The works consist 
of tapping springs in the chalk measures, construction of intake 
works, laying several miles of cast iron pipes from the springs to 
the town. ferro-concrete works at the reservoirs, kc. The Urban 
District Council gave instructions at its last meeting for tenders to 
be invited at once for the execution of the works. 


In replying to Mr. Fitzroy, Dr. Macnamara in the 
House of Commons recently said that cases of gun deafness 
undoubtedly did occur among officers and men of the Navy, but 
there were no grounds for attributing any considerable number of 
invalidings for disease of the ear to the effects of gun fire. 
Protective material was already provided, and could be drawn by 
ships. The use of cotton wool, a supply of which was always to 
hand, as a protecting material, was now so general that it would 
appear to be unnecessary to issue an order as suggested by the 
hon. gentleman. 


Ir is reported that the Government of Petersburg have 
erected a fair-sized plant for the sterilisation of Neva water by 
means of ozone, so as to fit it for drinking purposes. The station 
can deliver more than 10,000,000 gallons daily, and is the largest 
example of the ozone process. The water is first clarified by 
means of aluminium sulphate, then passed through quick filters, 
and finally passed to the sterilising towers, in which it is inti- 
mately mixed with the ozonised air by means of Otto injectors. 
For the production of the necessary ozone, 128 Siemens ozone 
machines have been erected, and the plant includes three 200 kilo- 
watt dynamos, - Neva water, which has a sinister reputation and 
even an evil appearance, is said to be rendered a wholesome 
drinking water by the process. 


LecturiInc at the Technical School, Birmingham, 
under the auspices of the local branch of the British Foundrymen’s 
“Association, Mr. J. Shaw gave some impressions of continental 
foundry practice. What struck the stranger visiting a continental! 
foundry, he said, were the splendid equipment of the shops, the 
lifting power, the tools, and the method and foresight shown in the 
erection of the buildings. Referring to the apprenticeship ques- 
tion, the lecturer stated that in Germany, under an Act which 
came into force on Good Friday, all young men under eighteen 
years of age were compelled to attend technical and industrial 
schools for six hours a week, and for forty weeks a year, to receive 
instruction, both practical and theoretical, in the particular trades 
they were engaged in. In rmany workshops were better 
equipped and much larger than they were in this country. Start- 
ing later, their machinery and apparati were much more modern 
and therefore they had an advantage. 
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TO CORRESPONDENTS. 


4 In order to avoid trouble and confusion we find it necessary to inform 
poten oye that letters of inquiry addressed to the public, and 
int Sor insertion in this column, must in all cases be accompanied 
by a large envelope legibly directed by the writer to himself, and stamped, 
in order that answers received by us may be forwarded to their destina- 
tion. No notice can be taken of communications which do not comply 
with these instructions, 

wr All letters intended for insertion in Tuk EnaInzER, or containing 

ti thould be ied by the name and address of the writer, 
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ily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 
sar ~=We cannot wndertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 





REPLIES. 


C. (Glasgow).—It is not improbable that petroleum may be found in more 
or less great quantities in all parts of the world; it is certainly a very 
widely distributed mineral product. Its occurrence in Great Britain is 
well known—some in the form of Scotch shale—but there is little pro- 
bability of its being worth while working the meagre deposits till the 
great ones of the world are exhausted. 


INQUIRIES. 


SIEGWART BEAMS. 


_Sik,—I shall be glad if any of your readers can give me some informa- 
tion regarding Siegwart beams. | am desirous of finding out where these 
beams may be procured. Y. 8. 8. 

April 25th. 
ERRATUM. 


THE EROSION OF GUN TUBES. 
The formula giving the probable life of modern guns using co:dite M.D. 
charges, given on page 399, should read— 
a 2.6 x 107 
ea(d - 2) P17 
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Commerce and Science. 


AT our request Professor Ashley, of Birmingham 
University, has written an article on “The Train- 
ing for Engineering Business,”’ which will be found 
on page 425. We urge everyone to read it. For 
many years we have been endeavouring to say what 
Professor Ashley says so excellently. For years 
we have begged the young engineer to remember 
that engineering is a method of making money, 
and that his scientific training is wasted unless he 
can find the means of turning it into pounds, 
shillings, and pence. To do that the commercial 
sense is required, and for the development of that 
sense a commercial education is necessary. When 
the great agitation for scientific training was in 
progress, and odious comparisons between this 
country and others were drawn, we maintained that 
all the evidence went to show that our loss of trade 
was due, not to lack of technical knowledge, of 
which we had sufficient, but of business energy 
and acumen. That view was unpopular at the 
time, and we suffered hard names, but time is 
beginning to justify it. The agitators—shall we 
name the British Science Guild—took Germany 
as their model and upheld Charlottenburg as the 
paragon of perfection. That is not so long ago, 
but already the Fatherland has discovered that 
technology alone is not sufficient for industrial 
welfare, and it has established, as Professor Ashley 
reminds us, half-a-dozen ‘‘ commercial universities.” 
Providentially, we also have shrewd business men 
in our big manufacturing centres, and they have 
not been slow to appreciate the importance of this 
step and to imitate it, with the result that com- 
mercial education is now also obtainable in this 
country. 

- There are two ways of producing the commercial 
engineer. We may give the student either a good 
all-round engineering training with a modicum of 
commercial education, or we may give him a com- 
mercial education with a smattering of technology. 
We do not think either plan can be considered 
better or worse than the other. As a means of 
making money—and we insist that that object 
must be kept to the front—either system will be 
effective under appropriate circumstances, but we 
confess to more doubt about the value of a little 
engineering knowledge to the commercial man 
than of a little commercial knowledge to the 
technical man. It has always been our view that 
throughout his whole training the young engineer 
should be taught to consider the cost of things. 
He should know the relative values of metals and 
the costs of different methods of machining, and 
he should practise the art of estimating at sight 
the approximate cost and weight of machines and 
constructional material. Professor Ashley speaks 





of the difficulty of finding time to introduce com- 


mercial classes into the already too crowded curri- 
culum of engineering schools. We agree cordially. 
They could only be added as a special feature either 
by increasing the length of the course or robbing from 
the time devoted to some other subject. The Univer- 
sity of Birmingham makes accounting a compulsory 
part of his last year’s work, but then the course at 
Birmingham is exceptionally long. On the other 
hand, shrewd professors and demonstrators, especi- 
ally those in charge of the drawing-office, have 
many opportunities of introducing the question of 
costs almost imperceptibly into their teaching, and 
if the student leaves college with it firmly impressed 
on him that in manufacturing processes cost is of 
the first importance, he will soon find means of 
adding to his little knowledge, and the tendency to 
“think primarily and most of the time about pro- 
cesses and not about commercial values” will be 
checked. We do not suggest for a moment that 
this is in any sense commercial training, and we 
admit that it is only a little better than the total 
absence of the “cost-instinct’’ with which too 
many young men now go into the works. Iu 
some cases it might be possible to extend the: 
scheme by devoting the hours often wholly wasted 
in the school workshop to estimating and cost keep- 
ing, and in that way students might gain a fair 
smattering of commercial knowledge. 

But, as Professor Ashley points out, there is a 
great need for commercial men at the head of 
engineering concerns. It is wholly unnecessary 
that these men should have any engineering know- 
ledge of a scientific kind, whilst on the other hand 
it is essential that they should be conversant with 
the terms ard methods of engineering and metal 
markets.. They should know, for example, for what 
purposes different brands of iron may be used, 
though acquaintance with the physical character- 
istics and analyses may be wholly unnecessary. 
They must know something of coal and coke, and a 
little about brasses and alloys, but in no case 
need their knowledge be deep and extensive. 
For such men Birmingham and other universities 
are providing a training. Their education will be 
primarily that suitable for a commercial career, 
but on to it will be grafted a small amount of a 
particular kind of engineering knowledge. That 
there is ample scope for such men cannot for a 
moment be doubted. We have only to look round 
and see the exalted positions which are attained in 
the engineering industries by men who have had no 
scientific training,.to appreciate the fact that it 
is the commercial side that pays. Put brutally, it 
is the engineer who makes machines, and the com- 
mercial man who makes money. Occasionally the 
two talents are found in one man; more generally 
they are in separate individuals who agree to work 
together for their mutual good. Usually the 
engineer is in the minority, both in the matter of 
numbers and profits. ‘There is,” a German 
business man told Professor Ashley, “only 
room on a directorate for one lawyer and one 
technical expert, the rest are simply men of 
business.”’ It may be a bitter pill to the young 
engineer fresh from college, bubbling over with 
science and scintillating with mathematics, to find 
that he takes but a second place in workshop 
economics, but it is a truth which ought not to 
be kept from him; it should not be hard for him 
“to realise that, whether it is necessary or no that 
a machine should be perfectly made, it is un- 
doubtedly necessary that somebody should be 
induced to buy it, and that so long as the world is 
organised on the present competitive lines business 
must be dominated by commercial judgment.” 
Again we say that there must be no misconception 
about the place that science and technology hold in 
industrial training; they are simply and solely 
tools for making money, and if they cannot ulti- 
mately be turned to that purpose there will be no 
purchasers for them. Here and there are fortunate 
people who may pursue the delights of science with 
never a thought as to the utility of their discoveries; 
others there are who have the pleasure of adding to 
the increasing pile of the ‘“ may-be-usefuls’”’ ; but io 
the bulk of young men engineering is a means of 
making a livelihood, and they will draw nearer the 
attainment of that object the more thoroughly they 
understand the principles of buying and selling. 


Australian Engineering. 


THE President this year of the Victorian Insti- 
tute of Engineers, Melbourne, is Mr. James 
Alexander Smith. He has sent us his presidential 
address. He has taken for his thesis the argument 
that in Australian national engineering there must 
be a general plan; that engineers only are com- 





petent to criginate such a plan, therefore the 
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engineer must be adequate to the task. We can 

attach such a meaning to these words that we can 

accept them as good sense. Unfortunately, Mr. 

Smith gives us small help in doing this. Indeed, 

it is possible to read the address with great care 

twice over and yet fail to extract any detailed infor- 
mation as to what ought to be done or left undone. 

Obviously Mr. Smith’s hobby is style, and his 

hobby has run away with him. It is not easy, for 

example, to know precisely what Mr. Smith intends 
to convey by such passages as the following :— 

“ Australia’s fundamental engineering problem is 

the world’s problem—the restoration of unity of 

organisation, of unity of plan in the profession as a 

condition precedent to unity of plan and of purpose 
in national work. Passing from policy to 
internal structure, the twin bases upon which the 
superstructure rests are data and the man. The 
point of view here is in assimilating data, in train- 
ing the man, how far is it possible to broaden 
general policy ? Matter holds locked the record of 
all that has physically been, all that can be. In it 
the known, the knowable, is eternal, ever present, 
ever potential, even when latent. Data are the 
measure of that recognised, usable, but it is not the 
measure of that possible; that is connoted by the 
mentality of the man.”’ 
We gather that Mr. Smith holds that the best of 
the world’s work is done and has been done by 
engineers; and no one will dispute his statement 
that in new countries great care should be taken to 
avoid constructive mistakes, the influence of which 
for evil may be lasting. Such a mistake is break of 
gauge in the Colony. He is quite right again when 
he argues that schemes should be regarded in 
Australia from a point of view quite different from 
that which is accepted in old countries such as this; 
and he pleads for breadth and altruism. He says 
not a syllable as to how these theories are to be 
carried into practice. Done into plain English, he 
means that private enterprise should not be per- 
mitted to invest money in the hope of earning a 
profit ; but that engineering should be the work of 
municipalities or the State, and that some uniform 
plan should be devised and followed. It is not easy 
to see the difference between this and a temperate 
form of Socialism. A glance at modern history 
could have convinced Mr. Smith that no great 
engineering work has ever been initiated by the 
State or a municipality, if we except certain 
harbours, roads, and breakwaters. Our railways, 
our steamships, our telegraphs, our telephones, 
our manufactures, our mines, have all been called 
into existence by private individuals, in many cases 
against the wish of the State. We do not suppose 
that Mr. Smith is altogether Utopian, and it is to 
be regretted that he does not favour us with the 
smallest hint as to how he would carry into prac- 
tice what he preaches. ‘The awakening of 
Australian comprehension to the necessity for 
planning on a new plane, to the recognition of the 
national in engineering, to the determination that 
it shall be guided on lines of statesmanlike unity, 
has become markedly manifest. It is not so mani- 
fest that full breadth will succeed avoidable narrow- 
ness. It is quite clear that definite modes of 
guidance have not locally evolved. Before guidance 
can be given the guide must be found, the nature 
of the guiding principles sought.’’ He goes on to 
tell us that it is to the engineer Australia must look 
for this so desirable guidance. But all that we 
have quoted amounts to nothing but a quantity of 
words. What is “the national in engineering ” ? 
Why is planning on a new plane a necessity ? 
What was the old plane like? What are the 
guiding principles that must be sought ” 

In all new countries civilisation follows the 
pioneer engineer, and whether his operations are 
paid for by the Government or by shareholders in 
private companies, it is not possible to work to 
finality. Take, for example, railways, of all 
others the most important pioneer work. 
The first lines should be made as quickly and as 
cheaply as possible. 


may ultimately become at the last. 


as’ Melbourne. 


statesmen. 


internationally, and no apology will be needed in 
these columns for setting forth what we may term 
the British case for the biggest share of the world’s 
export trade in iron and steel. 


If, however, we took Mr. | tain notable occasions in recent years, when inier- 
Smith at his word—we do.not—then the railway | national agreements covering specific articles—steel 
up country should be made from the first what it| rails, for instance—have been drawn up, the British 
It seems pro- | case has not been stated with full weight and force, 
bable, however, that Mr. Smith, having started | partly because there has not been due appreciation 
with the new country idea, has dropped it, and|of our real resources and interests, and partly 
has in his mind conditions very similar to those | because our producers have not appeared as a 
obtaining in Britain, in such centres of civilisation | thoroughly organised national body at these inter- 
How far unity of engineering | national conferences, with the result that we have 
purpose is therein deficient we are unable to say. | not obtained or retained that proportion of the 
We are told, however, that ‘‘ Australia needs that | world’s business to which we are really entitled by 
combination of the ‘abstract’ and of the ‘prac-| virtue of our natural resources, our geographical 
tical’ which shall constitute its directing engineers | position, our manufacturing skill, our financial 
There is the further consequent issue, | interests, and our colonial possessions. 
is the life of training—not merely the student | of fact, we have been caught napping in the past. 


of altruism or expediency ? 
fashion. That of to-day, at least here, is largely 
commercialism, the applying of the touchstone, 
“will it pay,’ to each national engineering issue, 
the judging of it by the standard of immediate, 
and direct, return.” But this condition is not 
peculiar to Australia or any other country. The 
motive for the performance of the world’s work is, 
in the main, a desire to make money. Mr. Smith 
goes on to say in many words where very few would 
suffice — “The standard is not adequate nor 
applicable to the larger questions of national 
import. Whilst the present is important, in a 
quickly developing continent, the future is im- 
measurably more important. But in regard to the 
future the costs are immediate, the returns pro- 
spective. Therein, and in the inertia of a popular 
concept which postulates present, tangible returns 
for money spent, lies one of the chief difficulties of 
the administrator who is striving after that which 
is economically sound but not, perhaps, immediately 
attractive.” All this is magnificent, but it leads no- 
where. We are thoroughly in accord with Mr. Smith 
when he says in effect that the best is in the long run 
the cheapest; but it is not equally certain that a 
growing young country should wait for the best be- 
cause it cannot for the moment afford to pay for it. 
Besides, the word “‘best’’ has several meanings. A light 
3ft. gauge line might, under given conditions, be better 
than a4ft. Stin.road of a quality like that of the Lon- 
don and North-Western. Mr. Smith is vexatiously 
vague, and we find it very difficult to understand with 
precision what it is he would like to see done in the 
way of modifying the methods of the Australian 
engineer, civil and mechanical, as now employed. 
We imagine that trade competition he does not like, 
and would reject as a stimulus to progress. All 
this, in point of fact, is very fine, very sentimental, 
and even poetical, but it amounts to nothing. 
However open to criticism Mr. Smith’s way of 
expressing his thoughts may be, no exception can 
be taken to what we assume to be his policy. 
Wise statesmanship will look far ahead, and will so 
influence the operations of either public or private 
enterprise that excellent results will be obtained. 
No such influence can be brought to bear in an old- 
world country where so much is cut and dried. 
The statesman has in such a country as Australia 
great opportunities; and somewhat far-fetched as 
Mr. Smith’s argument that the statesman might 
well be an engineer may seem, it is by no means 
far from the truth. The President of the Victorian 
Institute of Engineers might do good work if he 
would reduce to form and detail the policy that he 
advocates, in so far as it represents unity of pur- 
pose, breadth of view, and concentration of pur- 
pose. There is a great work to be done in Australia, 
and Mr. Smith is right when he maintains that the 
doing should be entrusted to engineers. 


British Steel Trade and International Agreements. 


THE steel trade situation presents several 
interesting features just now. For one thing, the 
negotiations which have been going on for several 
months with a view to bringing the world’s export 
trade under international syndicate control have 
reached an advanced stage, and will shortly culmi- 
nate in what may be described as the most represen- 
tative commercial conference ever held. Many of 
The leading iron and steel producers of the world 
will be represented at the forthcoming conference in 
Belgium, and efforts will be made to organise 
and allot an exportation business approaching 
14,000,000 tons a year, and valued at not less 
than £120,000,000. At any rate, some effort will 
be made to patch up an agreement. The issues 
involved are of high importance, nationally and 


Let the situation be clearly understood. On cer- 





training—of administrative engineers to be on lines 





Let us see to it that we are not similarly caught 


Each period has its | again. 


————_—= 
There is danger! When we find high 
authorities declaring that we cannot expect always 
to retain first place in the commercial race because 
our country is a small one, that we cannot eXpect 
to beat Germany because that country is right in 
the middle of thickly populated Europe, and that 
it would be absurd for us to hope to keep perma. 
nently ahead of the vast and wonderful United 
States ; when, indeed, we find leading Englishmen 
belittling the interests and resources, the abilitiag 
and capabilities, of their own country, and magnifying 
those of competitive countries, we cannot feel con. 
fident that Britain’s voice will be heard to full advan. 
tage in these international commercial congresses, 
It should be clearly recognised that, so far ag the 
export steel trade is concerned, we occupy an abso. 
lutely unique position. Consider. We are, above 
all things, a manufacturing nation. We depend 
more upon manufactures, and less upon agriculture, 
than any other first-class nation, and, chief among 
the world’s manufactures, are now those of iron 
and steel. Next to agriculture, the iron group of 
industries is the most important. In number of 
persons employed the iron trades first sur. 
passed the textile group at the 1901 census. It 
was then found that, against 1,462,000 persons 
employed in textiles, most of whom were females, 
there were 1,475,000 employed in the iron and 
steel group, practically the whole of whom were 
males. Thus, from an employment, a wage, or any 
other standpoint, the iron industry stands out 
above all other manufacturing trades. And so it is 
in America and Germany. But the iron trade is of 
more importance to this country than to any other. 
On the export side it is of far more importance to 
us than to any of our contemporaries. We depend 
far more largely upon imports of agricultural pro- 
duce than they do, therefore we depend far more 
largely upon exports of manufactures, such as those 
of iron and steel, than they do. America and 
Germany have beaten us in point of national pro- 
duction of iron. We stand third in this respect. 
Germany is a larger country than ours, and con- 
tains some 18,000,000 more people. The i nited 
States is much vaster than the United Kingdom, 
and contains nearly 50,000,000 more inhabitants. 
To retain first place in point of output was, perhaps, 
more than we could reasonably expect. But when 
we come to the volume of exports the case is quite 
different. Neither size, nor population, nor natural 
resources even, provide any reason or excuse why 
any nation should beat Great Britain in the expor- 
tation of iron and steel. Here we have an economic 
need as well as a national right to reign supreme. 
In the first place, we are better situated for the 
conduct of a big and profitable steel export business 
than any other country is. We have our coal and 
iron supplies close by good, natural harbours. No 
other country holds such an advantage. On top 
of this we have the most highly skilled steel 
workers in the world. Furthermore, we own as 
many ships as all other countries combined. Thus, 
in the convenience of our raw material supplies, in 
our manufacturing efficiency, and in our unequalled 
shipping facilities, we have a combination of 
factors which ought to put us a long way 


ahead of any other nation in the  expor- 
tation race. Secondly, we have more money 
invested in foreign railway and other enter- 


prises requiring iron and steel goods than any other 
country has. This in itself is a sufficient reason 
why we should retain first place in exports. 
Thirdly, our colonial possessions and dependencies 
are vaster than those of all other countries com- 
bined ; these Colonies and dependencies need enor- 
mous quantities of railroad and structural material 
and agricultural implements; and this is another 
reason why we should easily keep the lead as an 
iron and steel exporting country. 


It comes to this, then, that whether the situation 
is viewed from the standpoint of economic necessity 
—national dependence upon exports of manufactures 
to balance imports of food—or of manufacturing 
ability, or shipping facilities, or financial interests 
abroad, or extent of Colonial possessions, it is clear 
that Great Britain is entitled to by far the largest 
share of the world’s export trade in steel. We 
trust that our representatives at the forthcoming 
conference will assert British rights in no hall- 
hearted manner. Our own candid opinion, alter 
painful experience of some international agreements, 


is that British trade could be far better advanced 


by co-operation and organisation among our own 
manufacturers, merchants, and shippers, on national 


lines, than by any conceivable bargaining with 
foreign trusts and syndicates. We possess all the 


As a matter | essentials .of progressive industry—splendid coal, 
abundant iron supplies, a good climate to work in, 








skilled 


labour, efficient sound 


management, 
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an . 
capitalisation, unique shipping facilities—and we 
have every opportunity, chance, and reason for 
nshing and expanding our trade. If we fail to 
ann per--if we fail to retain a big lead in the 
international commercial race—our failure will be 
due to lack of intelligent organisation among 


ourselves. 
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Rird Flight as the Basis of Aviation. By Otto Lilienthal, 

with a biographical introduction and addendum by Gustav 
Lilienthal. Translated by A. W. Isenthal. J[.ondon: 
Longmans, Green and Co,, 39, Paternoster-row. 


From their earliest boyhoods the brothers Otto and Gustav 
Lilienthal were possessed with the one supreme desire— 
to emulate the easy flight of the birds. ‘The Travels of 
Count Zambeceay,” fired their childish minds, and their 
young enthusiasm for artificial flight was stimulated by 
immature observations of the storks which inhabited the 
meadows of their native town of Anklam. Greatly 
encouraged by their mother they progressed quickly 
with their studies of nature, and in particular with 
that branch of it which attracted them most, the 
kingdom of all things which fly. Buzzards, hawks, 
rooks, storks, and swans were closely observed, and 
their manner of flight carefully noted, during the boy's 
holidays from school. Even butterflies came under their 
notice, less perhaps by reason of their bright colourings as 
with other boys, and more for the sake of the wonderful 
mechanism which gave them the power of flight. Their 
enthusiasm was unlimited and carried them even to the 
cemetry at night where they spent much time, for here 
some of the rarest specimens were to be found. 
The father was a cloth merchant with a distinct bent 
for things mechanical. In 1861 finding no outlet in his 
business for his mechanical proclivities, he began prepara- 
tions for emigration to America. But before his plans 
could be fulfilled he died, and the boys, at this time 13 and 
14 years of age, were left to the care of their mother. 
Otto, the elder brother, inherited ali his father’s mechanical 
tastes, and in 1861 he was able to indulge them at the 
Provincial Technical School at Potsdam whither his 
mother sent him to gratify his thirst for technical know- 
ledge. As the brothers grew up their aspirations took a 
practical shape, and without assistance of any kind they 
constructed several crude flying machines in direct 
imitation of the birds. The younger boy Gustav, although 
apprenticed to an architect, joined in the work with no 
less enthusiasm than his brother, and they worked 
vigourously at their constructive and experimental work 
whenever possible, The first machine consisted merely 
of beech veneer wings with straps through which the arms 
could be pushed. To avoid the ridicule of their companions 
the trials of this “‘ machine " had to be undertaken after 
dusk. But no success attended their efforts, and some 
time later a more elaborate device was planned. The 
wings were this time constructed of hard wood sticks 
and large goose feathers, and each feather opened 
and closed on the up and down stroke. Straps secured 
the wings to the body, and other straps attached to the 
wings and to the aviator’s feet transmitted the motive 
power supplied by the operator's bodily energy. Before 
this machine could be properly tested the brothers had 
to turn their attention to more serious studies. 
In 1868 both brothers were in Berlin studying their 
respective professions and incidentally experiencing an 
enforced period of the “ simple life.” But Otto soon 
attracted the attention of Director Reuleaux, and through 
his recommendation obtained a scholarship of 300 thalers 
ayear. Part of this sum was immediately expended on 
the construction of a third flying machine, and with this 
some definite promise of success seemed to be fore- 
shadowed. The Franco German War for a time inter- 
fered with further work, but even during the campaign 
Otto’s enthusiasm for the subject came to the surface and 
was commonly remarked upon by his friends in the corps 
with which he fought. He returned with the troops to 
Berlin and immediately resumed his studies and 
researches into artificial flight. Several designs were got 
out and constructed, and from these many valuable 
lessons were drawn, the chief of which was probably that 
without forward motion sustentation in the air by means 
of beating wings wasimpossible. From this time onward 
until 1874 progress was slow, and Otto's spare time was 
chiefly spent in studying hot air engines. Kites and 
power-driven models now attracted the brothers’ atten- 
tion, until in 1878 Gustav emigrated to Australia. Until 
he returned in 1886 no further experiments were under- 
taken by either of the brothers, although the problem of 
flight was always before them. In this year their 
financial position was such as to enable them to carry out 
some extensive experiments with gliders and on the pres- 
sure of the air on curved surfaces. By 1894 their work 
with gliders had progressed so far that they had a 
Special hill 50ft. in height constructed near Gross- 
I ichterfelde, from which to make their flights. In 1896, 
with three years of successful gliding flights behind them, 
they determined to take up experiments with a 
beating wing machine driven by a carbonic acid 
motor. But, as all the world knows, the work of 
Otto Lilienthal on artificial flight terminated soon after- 
wards with his death. On Sunday, August 9th, 1896, 
what was intended to be the last flight with the gliding 
upparatus was being made over the sand hills of Stéllen. 
The wind was uncertain, and at a considerable height the 
machine over-balanced, and crashed down to the earth. 
Lilienthal thus fell a victim tothe idea which had provided 
the keynote to his life. 
It is true that the practical side of aviation shows 
to-day a wide departure from Lilienthal’s ideas. Few 


engrossed with the use of the plane wing as a means of 
sustentation, and the screw or tractor as a means of pro- 
pulsion. Lilienthal would have combined both objects in 
his flapping wing, and who shall say what measure of 
success might not have attended the efforts of this 
remarkable man had he lived? In the book now before 
us a most fascinating account of his researches into the 
dynamics of bird flight and the possibility of man’s copy- 
ing them is given. Some may say that bird flight as a 
basis of aviation is no longer regarded as _practi- 
cal, and that Lilienthal’s book is therefore out of 
date. It may be, however, that the book, like some 
others has been published before its time, and that 
in years to come the present system of flight will be 
recognised as costly and inefficient. It may be that with 
the increased amount of knowledge then available we 
shall see in Lilienthal’s flapping wings an economical 
source of propulsion, and be able to carry out his ideas 
successfully in practice. To dogmatise is always fool- 
hardy, but in the sphere of aviation it is peculiarly 
essential to keep an open mind. However impractical 
the flapping wing may seem at present we must 
remember—and other branches of engineering afford 
innumerable illustrations of this fact—that the slow pro- 
gress of years may in time make it practical, possibly 
even to the suppression of all other types. Should such 
a change in our ideas take place Lilienthal’s book will be 
accepted as a standard work ; even at present it is full of 
suggestion, and apart from its historical interest no one 
at all interested in aviation can fail to find it useful, as 
well as interesting. 


SHORT NOTICES. 


Crystals. By A. E. H. Tutton. London: Kegan Paul, 
Trench, Triibner and Co., Limited, Dryden House, Gerrard- 
street, W. Price 5s.—Crystallography is ordinarily a for- 
bidding subject, yet the phenomena with which it deals are 
among the most beautiful and fascinating of all in Nature’s 
workshops. To present an accurate yet readable account of 
the science is by no means an easy task. To make it not 
only readable but enjoyable is a feat to be proud of. Mr. 
Tutton’s book is based mainly on an evening discourse which 
he delivered before the British Association at the Winnipeg 
meeting in 1909. It is also the latest addition — 
Vol. XCVIII.—to the International Scientific Series. Either 
of these facts is sufficient to recommend it to a wide audience ; 
but we believe that the mysteries surrounding the birth and 
growth of a crystal, and the apparently fundamental import- 
ance of crystals in the physical world, will be the chief spells 
attracting readers to this volume. We need say no more in 
recommendation of it than that it in every way upholds the 
traditions of a series of works numbering among its writers 
such men as Tyndall, Herbert Spencer, Balfour Stewart, 
Huxley, Sir Norman Lockyer, and many others of an equally 
high standing. The book is splendidly illustrated ; it is, we 
believe, a true reflection of our present state of knowledge on 
crystallography, and it is, above all else, written for the 
popular reader. 


French Ratlways. By Lord Monkswell. London: 
Smith, Elder and Co., 15, Waterloo-place, S.W. Price 
3s. 6d. net.—The author of this volume has had an 
interesting subject to write about, and he has succeeded 
well. The French railway system is peculiar in many 
respects. From the beginning the State has taken an 
active interest in its construction and operation, and the 
six great companies which to day work all the important 
lines in France are all actually or very closely identified 
with the Government. France started to construct her 
railways later than most other couutries, and consequently 
she was able to profit by the experience gained and the mis- 
takes made in other lands. Asa result of this her railway 
system is among the best planned in the world, according, at 
least, to Lord Monkswell. Whether it is also among the 
best worked few who know it will hesitate to express an 
opinion. But the author of this volume is not too critical ; 
he writes mostly in a descriptive style. This is, perhaps, in 
the book’s favour. Had the author been critical he would 
doubtless have digressed into the thorny subject of State 
ownership. As it is he has stuck to his title and given us an 
entertaining volume free from contention. The illustrations 
are, we may add, the weakest feature of the work ; they are 
mostly quite unworthy of the text. 


Hydraulic Turbines. By Viktor Gelpke and A. H. Van 
Cleve. London: McGraw-Hill Book Company, 6, Bouverie- 
street, EC. Price 17s. net —This book is in large part a 
translation of an earlier German work on the same subject by 
Mr. Viktor Gelpke. It covers the entire subject of the cor- 
rect mathematical design of all classes of turbine and impulse 
wheels, and in its English form the authors claim for it that 
it is probably the first book to do so. Whethersor not this 
claim can be substantiated is purely a matter of opinion. 
But as to the manner in which the authors have executed 
their work there can be no doubt. American text-books have 
a tendency either to be wholly theoretical and stuffed with 
mathematics or wholly practical and filled to overflowing 
with descriptive matter reminiscent of the catalogues from 
which they draw their origin. But the present book, pro- 
bably due to its German parentage, is free from either 
excess. The dictates of theory are nicely balanced by the 
considerations of practice. The mere establishment of 
formule does not constitute a technical treatise. To apply 
such formule is often more difficult than to originate them. 
We therefore note with pleasure that ccnsiderable space is 
devoted in this book tothe working out of numerical examples 
and to the interpretation of theoretical results in the 
language of the practical man. 


A Handbook of Testing Materials. By C. A. M. Smith. 
London: Constable and Co., Limited, 10, Orange-street, 
Leicester-square, W.C. Price 6s. net.—His chief object in 
writing this book, the author tells us in his preface, has been 
to interest engineers in experimental work. He is of opinion 
that the great importance of such work is not sufficiently 
recognised. We do not feel quite inclined to agree with this 
remark, particularly in its application to the subject of test- 
ing materials. More papers on this subject are read before 
the engineering societies than probably on any other, and the 


should surely serve as a refutation of Professor Smith’s 
opinion as to its importance being unrecognised. There are 
already many excellent books on the subject in existence, and 
at first sight another one seems mere duplication, but it 
must be remembered that the progress being made on this 
subject is immense and very rapid—so much so, indeed, that 
books written a few years ago on the testing of materials are 
already out of date. The present volume is hot from the 
laboratory, and, for a time at least, should be found a con- 
venient summary of the latest work done in this most 
important study. 


Elementary Aeronautics. By Albert P. Thurston. London: 
Whittaker and Co., 2, White Hart-street, Paternoster-square, 
E.C. Price 3s. 6d. net.—This little volume may be regarded 
as an introduction to aeronautical science and to aeronautical 
engineering. Nearly all the important points relating to the 
science of artificial flight are touched upon, and as the author 
has removed technicalities as much as possible the book 
should be valuable to those taking up the study of the subject 
for the first time. The book is, however, written essentially 
for the serious reader. It is not of that ever growing class 
which panders to the needs of the amateur and the general 
reader. We would call the attention of even advanced 
students of aeronautics to the numerous photographs which 
it contains of stream line flow in air. The author has 
rendered these stream lines visible to the eye and the camera 
by an ingenious arrangement of fine tubes discharging 
ammonium chloride fumes into the current of air. The 
demonstrations of stream line forms obtained in this way are 
highly interesting, and infinitely more convincing than those 
arrived at by the aid of mathematics. 


Hydraulic Engineering. By ¥. E. Turneaure and A. Black, 
London: Crosby Lockwood and Son, 7, Stationers’ Hall- 
court, Ludgate-hill, E.C. Price 12s. 6d. net.—This volume 
is one of the series issued by the American School of Corre- 
spondence at Chicago, and is divided into two parts, the first, 
entitled ‘‘ Hydraulics,’’ being by Professor Turneaure, and 
the second, headed ‘‘ Water-power Development,’ by 
Professor Adolph Black. It appears to us to be a very 
complete work on its subject, and to cover the ground in a 
thoroughly practical manner. Its most remarkable feature, 
however, is its illustrations. Diagrams and half-tone 
engravings abound in its pages, and this fact will no doubt 
appeal to many studying the subject in this country, where 
hydraulic power installations, even on a moderate scale, are 
few and far between. First principles; are dwelt on and 
explained without appeal to mathematics of an unusually 
high order. The book should be of great use to students and 
others desirous of studying hydraulics and its practical 
applications without first going through a long course of 
physics and mathematics. 
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now regard the flapping wing machine as a reasonable 
evice. For the time being, at least, we are wholly 





immense amount of work of this description at present being 
carried out in our colleges, public institutions, and works 
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example, five of these machines have been supplied for | 


BOOSTERS. use in the sub-station at Porta Volta of the city of Milan. 

No. VI.* The boosters are six-pole machines, and the same applies 

AurHoveH the Thury booster has met with little | to the motors which drive them. Each booster has two 

appreciation in England it has gained a fair amount of independent armature windings, and when these are 

prominence on the Continent, and in view of this it coupled in series they can carry a current of 2000 ampéres 
demands consideration in the present series of articles. | 89d give a boosting pressure of 100 volts. 

The Thury booster, which is constructed by La Cie.de| When, on the other hand, the windings are connected 

l'Industrie Electrique and Mécanique, of Geneva, operates | in parallel they will carry a current of 4000 ampéres, and 

in a different manner from the ordinary differentially wound | 

machine, for, in addition to having shunt and series | 


battery, its magnetising effect naturally varies within ce 
tain limits as the load on the battery varies, and, as with 
the other differential boosters which have been described 
the magnetisation of the shunt coil adjusts itself jy , 
manner which tends to bring about the desired results . 
When, for example, a heavy discharge is being take 
from the battery, the pressure across the shunt Windine 
drops, thus enabling the series winding more easily hd 
overcome its magnetising effect; this in turn enabling 
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Fig. 383—THURY BOOSTER CONNECTIONS 


windings, it is also provided with an automatic regulator. 
In the diagram—Fig. 38—A is the motor, B the booster, 
C an automatic regulator, D a small motor of about 
jth horse-power, E a solenoid, F a rheostat, G the 
battery, and H the conductors of an electric traction 
system. 


The field system of the booster has the ordinary shunt and | 


series winding, which oppose one another. The thick or 
series winding, it will be observed, is in series with the 
battery, whilst the thin winding is shunted across the 
latter. It will be gathered that the automatic field 
regulating resistance is in series with the shunt winding. 














Fig. 40—THURY BOOSTER 


give a boosting pressure of 50 volts. As in the case of 
other reversible boosters, when the external load is less 
than the normal the excess power of the main generators 
is utilised for charging the battery. Under these condi- 
tions the differentially excited booster adds its volt- 
age to that due to the generators, and the extra 
current flows into the battery. When the external 
load is equal to the normal output of the main generators 
the excitation due to the differential winding is nil, and 


the booster’s pressure to more readily cause the’ battery 
to discharge. 2 i 
Naturally in any booster there is a drop in pressure due 
to ohmic resistance, and another due to armature reaction, 
and it is desirable that these should be compensated, 
Some recorder curves now before our notice show that 
this type of booster is capable of maintaining the bus-bar 
pressure remarkably steady with the current in the mains 
changing over very wide limits. The illustration 











Fig. 39-THURY REGULATORS 


Two automatic regulators, as used in the field circuits of 
these boosters, are shown in Fig. 39. The function of the 














Fig. 41-GENERATOR COMBINED WITH BOOSTER 


| the battery neither ‘charges nor discharges. If, however, 
the external load rises above the normal output of the 


regulator is to cut out or insert resistance in the shunt field | generators, the extra current passes through the series 
circuit when the bus bar voltage deviates from the correct | winding, and in such a direction that it overpowers 


figure. The regulator is operated by a solenoid connected 
across the bus bars, as shown in Fig. 38. The solenoid 
causes one‘or the other of two piwls, or catches to engage 
with a toothed wheel, to which latter the movable arm of 
the field resistance is attached. The pawls are carried on 
a vertical rocking arm, and it moves backwards and 
forwards behind the toothed wheel. When the voltage 
rises above normal one of the pawls is caused to engage 
with the toothed wheel, and when it falls below norma! 
the other pawl is brought into action. Thus, with a rise 
in voltage the switch arm is turned in one direction, and 
with a fall in voltage in the opposite direction. Th« 
rocking arm which carries the pawls is operated by means 
of the small electric motor shown at D in Fig. 38. Since 
this motor is only a ,\,th horse-power machine the energy 
which it consumes is small. The work which the solenoi 
has to perform is very slight, since it merely consists of 
tipping a delicately suspended lever against the action of u 
spring. When the pressure is at the correct working value 
the pull on the spring is exactly balanced by that of the 
solenoid, and under these conditions the pawls are out of 
engagement with the toothed wheel. Thus the latter 


remains motionless, and no alteration is made in the resist- 


ance in the excitation circuit. 


| the magnetisation due to the shunt winding, and the 
| booster adds its voltage to that of the battery, and as a 
| result the latter discharges and the current passes into the 
| mains, and so assists the generators. It will be seen that, 

so far as the booster is concerned, the Thury machine 


Fig. 40—shows a Thury booster capable of dealing with 
1200 ampéres at 70 ‘in one direction or 230 volts in the 
opposite direction. The motor which drives the booster 
works at a pressure of 675 volts, and runs at speeds 
ranging from 600 to 750 revolutions per minute. 
The machine shown in Fig. 41 is intended for use in 
connection with private plants, and constitutes another of 
Mr. Thury’s designs. It is a small shunt wound 
generator having on the end of the shaft a second smaller 

















Fig. 42—GENERATOR AND BOOSTER ARMATURES 


It is possible to regulate the action of this device by 


hand, and for this purpose a regulating screw is provided. 
The switch arm controlled by the toothed wheel always 
covers the whole contact surface, and it is impossible for 
it to take up intermediate positions. Sometimes the 
armatures of the Thury boosters are provided with two 
windings and a commutator at each end. These windings 
may be connected in series or parallel, and as a conse- 
quence the outputs can be varied considerably. For 


" No, V. appeared April 14th, 


closely resembles the ordinary differential booster, but, 
unlike all the other machines that have been described, 
it is provided with a mechanically operated regulator in 
the shunt exciting circuit. This regulator ensures a very 


voltage across the bus bars rises or falls the solenoid of 
the controlling switch causes the shunt current to be 





weakened or strengthened according to circumstances. 


| Moreover, the shunt coil being connected_across the 


constant bus bar pressure, for it will be seen that if the | 


| armature revolving in a separate field. The function of 
| this second armature is to boost a portion of the current 
| for charging a battery of accumulators. With a machine 
| of this description it is obviously possible to work the 

main generator at one fixed voltage, say, for lighting, 

whilst a portion of the current which it generates is being 
| urged into the battery by means of the booster. Fig. 42 
| shows the two armatures mounted on the same shaft. 
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TENDERS FOR THE QUEBEC BRIDGE. 


Tux contract for the reconstruction of the Quebec 
Bridge has been awarded to the St. Lawrence Bridge 
Company, of Montreal, a concern which is a com- 
bination of two Canadian bridge companies, the Dominion 
Bridge Company, of Montreal, and the Canadian Bridge 
Company. of Walkerville, Ontario. In addition to the 
st, Lawrence Bridge Company, three other firms tendered 
for this work, namely, the Maschinenfabrik Augsburg- 
Nurnberg A.G., Gustavsburg, Germany ; the British Empire 
Bridge Company, Montreal ; the Pennsylvania Steel Com- 
pany, Steelton, P.A. veh 

The tenders were based on the plans and specifications 

repared by the Board of Engineers, but the contractors 
were granted the privilege of preparing plans of their own 
if they should so desire, and submitting tenders thereon. 
Three of the above firms availed themselves of this privi- 
lege; the St. Lawrence Bridge Company, in fact, sub- 
mitting seven different plans with tenders, in addition to 
tendering on the Board’s plans. 











being variations of the single intersection “K” web 
system type. The variations in the different tenders 
were due mainly to variations in the details of the 
members, as well as the proportion of nickel and carbon 
steel used in the construction. 

The design approved by the majority of the Board, as 


as well as the additional experts appointed by the Govern- | 


ment, was one submitted by the successful contractors, 


it being the opinion of the engineers that this design con- | 


tained several features, particularly with respect to erec- 


tion, that rendered it preferable to the designs prepared | 
b 


by the Board. The design will have the “K” we 
system in the cantilever and anchor arms, the suspended 
span being a modified Pratt. All the members in the 


anchor arm and those immediately over the main pier, as 
well as the floor syatem, are to be carbon steel, the canti- 
| lever arms and suspended span being of nickel steel. 
|The top chords are to be composed of built-up riveted 
members extending over one full truss panel or two floor 
panels. 
deep at the centre, and 70ft. at each end. 


The suspended span is to be 640ft. long, 110ft. 
The cantilever 
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is involved. But it is considered that some of the important 
reasons for the adoption of electricity may be suggested by 
the following comparative figures :— 


al } 
Revolu-| Weight, ; 
tions | Ib. per | Rankine 


. horse- efficiency ’ 
Be nA power. per cont. 
12,000-kilowatt high-speed turbine without | 
BOMOTNREE nc kc cee ce oe oe, os oh LOD | SE OT 71 
| Group of Parsons marine turbines designed } 
to give 28,000 horse-power to four pro- | 
pell rshafts.. .. .. ie a 2a 825 | 42.0 
Two North Dakota turbines, each capable ofj | 
developing 13,000 horse-power os oth, a. * A 


| The large differences shown by these figures, it is pointed 
| out, are incident to speed, the marine turbine being very 
| large, expensive, and relatively inefficient ; whilst the high- 
| speed machine is small and highly efficient. In presenting 
| these figures, the author makes it known that he appreciates 
the fact that every case must be considered on its merits. 
and the comparison of weights and efficiencies of turbines 
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The official plan upon which tenders were called was 
for a cantilever bridge with anchor arms and cantilever arms 
of the same length, the erection to be effected by cantilever- 
ing out the suspended span. Five modifications of this 
design were also prepared by the Board, a tender on any 
of the six propositions being considered a tender on the 
Board’s design. Two of these schemes were based on 
erecting the suspended span by cantilevering out, while 
the remaining four were based on erecting the suspended 
span at an adjacent site and floating it into position. 

The Maschinenfabrik Augsburg-Nurnberg A.G. ten- 
dered on three of the designs of the Board. It also sub- 
mitted a tender on a design of its own. The principal 
features of this design are the large panels, the small 
number of members in the web system and the length 
of the suspended span. The material proposed was a 
chrome nickel steel. Built-up riveted members were to 
be used for tension members throughout. 

The British Empire Bridge Co:npany submitted six 
tenders on the Board's design only. It proposed two 
schemes of erection in connection with the floating-in of 
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THE ACCEPTED DESIGN 


arms are to be 580ft. long, 70ft. deep at the end, and 
310ft. high over the main post. The anchor arms are to 
be 515ft. long, as at present designed. The trusses are to 
be 88{t. apart, and there is to be a clear headroom of 150ft. 
above extreme high water. The bridge will be designed 
to accommodate two railway tracks and pathways for foot 
passengers, the Government having decided that no 
accommodation shall be provided for highway traffic. 
The train load allowed for on each track will be equiva- 
lent to two E60 engines, followed by a train load of 
5000 Ib. per lineal foot of track. 

The length of span has been slightly increased over 
that originally proposed by the Board, being now fixed at 
i800ft., which is the same as the original span. This 
increase was brought about by a re-arrangement in the 
manner of sinking the caissons, thus allowing the centre 
line of the new bridge to remain coincident with that of 
the old bridge. The old main piers will not be used, but 
will be taken down to low-water level, the stone being 
re-used in the new piers. 

We give an outline drawing of the accepted design, and 
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shown by the figures given above only apply to certain con- 
ditions, and in other cases the comparison might be very 
different. 

An idea of the requirements of ship propulsion may, it is 
considered, be given by the following rough statement of con- 
ditions :—The power required varies approximately in pro- 
portion to the cube of the ship’s speed. The number of 
revolutions of the shafts must be suited to the power 
delivered and the speed of the vessel if good efficiency is to 
be obtained. Here the author sets forth the following table, 
which gives an estimate of the propulsive coefficients of a 
large battleship. These figures, it is granted, should be con- 
sidered only as a rough approximation :— 


Propulsive Coefficients. 

Revoluticns u Two 
per minute. propellers. 
MRS da) ise. css Eee PERS eer we eh 3s eer ae 
a a a er ema EE 
Bee cae a ee ae ee en ee Pe ee cake ee cee 
ees 5a re ee eg ee eee 
300. Sor eae 


A-little further on the author goes on to point out what all 
advocates of the electrical system invariably draw attention 
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the suspended span, one by floating the span in on high 
falsework, the other by floating in a light temporary span 
to be used as staging upon which the suspended span is 
erected, 

The Pennsylvania Steel Company submitted ten , 
tenders on the Board’s design and one tender on an eye- 
bar suspension span designed by Mr. Gustav Lindenthal. 
This company submitted prices on two schemes of erec- 
tion of the suspended span. In one scheme the suspended 
Span was to be floated-in on high falsework, while in the 
other the entire span was to be lifted directly from the 
pontoons by a special lifting device designed and patented 
by this company. 

The St. Lawrence Bridge Company submitted a tender 
on each of the Board’s designs, and, in addition, seven 
tenders on designs of its own. In general elevation and 
outline the designs submitted by this firm conformed to 
that of the Board's design. Two of these designs were of 
the single intersection Warren type, the remaining five | 
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THE BOARD OF ENGINEERS’ AND OTHER DESIGNS 


also diagrams of the design of the Board, on which all the 
tenders were prepared, as well as three further designs 
submitted by the St. Lawrence Bridge Company, Limited, 
one by the Maschinenfabrik Augsburg-Niirnberg A.G.., 
and the suspension design of the Pennsylvania Steel 
Company. 








ELECTRIC TRANSMISSION FOR SHIPS. 





THIS is a subject which has been dealt within many papers | 


read before various societies, and particularly in England 
and America. The latest contribution emanating from the 
latter country is a paper which was presented at the 
Pittsfield-Schenectady mid-year convention of the American 
Institute of Electrical Engineers. As is usual, the author, 
Mr. W. L. R. Emmet, sets out by remarking that the use 
of electric motors to propel ships may inappropriate, 
since a double convergion of electrical and mechanical power 
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to—viz., since practical propeller speeds are always much 
slower than desirable for tarbines, the tendency is to operate 
marine turbines at speeds below their best point of perform- 
ance, and, consequently, their efficiency falls off very rapidly 
with further diminution of speed. In an electrically pro- 
pelled ship an excess speed condition cannot be adopted for 
the maximum revolutions, so that the loss of efficiency with 
diminished speeds is relatively less. 

Naturally, the advantages to be derived from changing the 
speed of the motors are also entered into. But perhaps the - 
most interesting information given in the paper is that con- 
cerning two proposed electrical schemes. ne relates to the 
| apparatus covered by a proposition recently made to the 
| American Government for propelling battleship No. 35. The 

position of shafts and arrangement of engine-room in this 
case is identically the same as that proposed by the Govern- 
| ment for direct drive by Curtis turbines. The apparatus is 
| erected in two engine-rooms, separated by a water-tight bulk- 
head. In each engine-room it is proposed to erect one 
12,000-kilowatt generating unit and two motors, ech having 
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& capacity of 7000 horse-power. These two motors are 
coupled together, and also coupled to the propeller shaft. 
One of these motors is of the squirrel-cage type, the stator 
windings being so arranged that they can be connected for 
30. or for 50 poles. The other motor has a slip-ring rotor, 
and the latter is connected in series with an external resist- 
wnee. This motor is wound for 30 poles, and, with its 
resistance cut-out, has exactly the same characteristics as 
the other machine when worked with its 30-pole connections. 
The resistance used with the slip-ring motor is for the pur- 
pose of affording the desired torque in reversing, and these 
resistances constitute a very important feature of the pro- 
posed designs, since under conditions of reversal they must 
absorb nearly the total electrical energy of the system. A 
drawing is given showing a type of resistance which it is con- 
sidered would prove suitable for the purpose. 

Normally, the ship would be operated at the higher speeds 
with two generators and four motors, all of the motors 
having the 30-pole connection. The turbine speed would 
then be reduced in the ratio of 7.5 to 1, the generators 
having four poles. When the speed of the turbine is reduced, 
improvement of economy could be effected by disconnecting 





one of the generators and two of the motors, and when the 
speed falls sufficiently low a still further gain in economy 
could be accomplished by connecting the remaining motors 
for 50 poles instead of 30. With this change the ratio of 
reduction would be increased from 7.5 to 1 to 12.5 to 1, and 
a new cycle of favourable speed operation in the turbine 
would be begun. 

The following is a list of the weights of the different parts 





of the proposed installation :— 


Two generating units 
Acvessories 2s 


Ih, 
674,000 
2,600 
103,000 
5,000 
1,600 
6,000 
17,800 


Four motors .. . ee 
Switchboard and switches 
Field rheostats ... 
Water-cooled rheostats 
ee kw ee ces.” oe 


Total 1,115,000 


The aggregate weight of these parts, it is stated, is probably 
not much less than that of the turbine alone, which would 
be used for direct coupling to the propeller shafts. The | 
generating units in this case, however, include heavy cast | 
iron bases, and there would be a considerable saving on | 
account of the supporting structures which would be used for | 
the direct-eoupled system. 








SPARK SIGHTS FOR INTERNAL COMBUSTION 
ENGINES. | 
IN our issue of July 13th, 1906, we brought before the 
notice of our readers the White patented spark sight for 
internal combustion engines, which, as explained at the 
time, enables the operator at once to ascertain whether in the 
case of an engine failing to start, or misfiring after starting, 
the fault lies with the magneto, the sparking points, or with 
the mixture. 





Tt must have fallen to the lot of every operator of engines 
fitted with magneto ignition to have experienced at some time 


Frage Wacher tp which 
ferminal is fixed 


~ | Securiag Nut 


Mica Insulating Washers 


| 
from the body of the box by mica washers. This new sight | The official trials of both these boats were conducted on 


has, we are informed, been severely tested on engines of the 
highest compression with successful results. Weare informed, 
moreover, that the hard glass ball remains clean for long 
periods, and is practically unbreakable. 

We also illustrate a high-tension sparking plug, also titted 
with one of these sights, which is being placed on the market. 
The thread of these plugs is of the De Dion standard size and 
pitch, so that they can be fitted in any case where an ordinary 
plug has hitherto been used. It has been introduced to 
enable operators of multi-eylinder cars to detect, in cases of 


misfiring, which cylinder is at fault, an operation which is | 


not always easy under present conditions. 


The proprietor of these sights, both of which are patented, | 


is Mr. George Cowcher, A.M.1.M.E., of Ebley, Stroud, 


Gloucester. 








MOTOR BOATS FOR BAGDAD. 


THE accompanying illustrations represent one of two | 


internal combustion engine-driven boats built for His Excel- 
lency Nazim Pacha, Governor-General of Bagdad, by Yarrow 
and Co., Limited, of Scotstoun. 

The two boats are 70ft. long, 9ft. Gin. beam, and have 


| 7th February on the Admiralty measured mile situated 5 
| the Gareloch, in the presence of Commander H. 4 
| Naval Attaché to the Imperial Ottoman Embassy, 
| occasion a speed of 12.77 knots was obtained with 
| boats, and 13.46 knots with the other, the cont 


Hussein, 

On this 
one of the 
. : ract Speed 
being 12 knots. The two launches are now boing shipped 
complete to Busreh, 





A NEW SHACKLE. 


A NEW form of shackle, illustrated in the accompanying 
| sketch, has recently been invented by Mr. Corréze Berner, of 
| 19, Craigerne-road, Blackheath, S.E. The principal feature 
| of the invention is the ease with which the shackle pin can 
| be inserted in or withdrawn from the eye-holes, and the fact 
| that no split pin or other device is required to hold the 
| shackle pin in position. 
The shackle and pin are drop forgings. The pin is formed 
| with a collar A, and the eye-hole B is bored large enough to 
| admit this collar. The other eye-hole C is a good fit for the 
| body of the pin. A short distance from the collar A the pin 
' has formed on it three snugs D spaced equidistantly around 
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MOTOR BOAT FOR BAGDAD 


@ mean draught of 18in, They are propelled by twin screws, 
each screw being driven by a four-cylinder internal combus- 
tion Yarrow-Napier engine of about 60 horse-power, using 
petrol as fuel. The skin plating is of mild steel, hammered 
into shape cold and galvanised. A wooden awning extends 
practically the whole length of each boat, and forward, where 
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ARRANGEMENT OF SPARK SIGHT 


or another the difficulty above mentioned. To be able | accommodation is provided for first-class passengers, portable 
actually to see the spark under its normal working conditions | glass sashes are fitted for protection agairst the weather, and 
of compression, &c., at once eliminates one of the doubtful | aft, where accommodation is provided for second-class 
factors. The type of sight referred to in our previous article | passengers, canvas side curtains are fitted. Special care has 
is only applicable to engines in which the sparking points are | been taken with regard to the petrol tank. This tank, which 
placed in a box, bolted to the outside of the breech end or 
cylinder. For some shapes of combustion chambers, for 
some kinds of fuel, and especially for engines governed on the 
throttle principle, where weak charges are required to be 


20 Feet 
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the circumference. The outside diameter of these snugs is 


the same as that of the collar A, so that they can slide within 
the eye-hole B. Three similar equidistant snugs E are 


BERNER’S SHACKLE 


formed on the inside of the eye-hole B, the bore past these 
snugs being sufficient to accommodate the body of the pin 
that is to say, having the same diameter as the eye- 
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SPARKING PLUG WITH SPARK SIGHT | 
| 
| 


fired, it has been found expedient to place the sparking points | 
as near the inside wall of the combustion chamber as possible. | 
We illustrate herewith one of the latest type of spark boxes, 

to which has been fitted one of these new sights. From this 
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BOAT FOR BAGDAD 


it can be seen that what is generally known as the fixed | contains 200 gallons, is plated between two water-tight bulk- | hole ©. When the pin is being inserted the snugs D 
electrode is made hollow and the sight is embodied within it, | heads, so that the compartment can be flooded if required. | are caused to pass between the snugs E, and when 
‘0 that at the time the spark occurs a bright flash can be seen | Tho exhaust from each engine is discharged below the water- | home, the pin is turned round through 60deg.. The 
on lcoking down the sight hole. The electrode is insulated ! line for silencing purposes. . | pin cannot ‘now be withdrawn unless -by turning it’ back 
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— oo 
again through 60 deg. To prevent this taking place a 

un-metal plate F is riveted to the shackle on the inside of 
on arm B. This plate fits within a recess, so that it is flush 
with the rest of the arm, and it posesses a certain amount of 
spring. Before the shackle pin can be pushed quite home, it 
has to press back the plate F a slight amount. In line with 
the snugs F the plate is slotted with three recesses G. Thus 
4s soon as the pin has been turned round through 60 deg., the 
recesses (i come into register with the snugs D, and the plate 
F springs down over them. The pin can now neither be 
turned nor withdrawn from the eye-holes. When it has to 
he withdrawn a pin H riveted to the plate and passing through 
the shackle arm is pressed inwards so as to clear the plate F 
from the snugs D, and permitting the shackle pin to be turned 
round. ‘To prevent the end of the pin H from being pressed 
inwards accidentally it is situated within a recessed hole J. 
This hole is not recessed directly in the metal of the arm B, 
but ina button raised on its side. In this way the shackle 
is not unduly weakened. 

We understand that the Telegraph Construction and 
Maintenance Company, of 38, Old Broad-street, E.C., is 
manufacturing some of these shackles. 








OBITUARY. 


EDWARD DANIEL. 

Mr. EDWARD DANIEL, a mining engineer in the South 
Wales district, died on Wednesday evening, in his seventy- 
first year. He may be said to have been cradled in the pro- 
fession, his father having been an agent to the Talbot family, 
and in his early days father and son were mining engineers 
for the well-known Bryndu collieries. Afterwards he joined 
his uncle, the late Evan Daniel, as estate and mineral agent, 
until 1877, when the partnership was dissolved. He was 
consulting engineer to the leading mining colliery owners in 
Glamorgan, Carmarthen and Pembroke, and had a wide- 
reaching experience. He was a member of the Coal Com- 
mission in 1871, and was selected to report on the coal 
measures of South Wales, correlating the seams, defining 
them, and giving careful estimates both as regards their 
character and probable continuance. One of his principal 
positions was consulting engineer to the Cawdor estate, a 
position he held under three successive earls. He was a 
director of the Aber Tin-plate Works, the Villiers Spelter 
Works, and several other industries. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





LIVE STEAM FEED-WATER HEATING, 


Sik,—I have read with care, interest, and growing pleasure Mr, 
Hamilton's letter in your last impression. He thinks clearly and 
patiently, and his thoughts are worth thinking. Yet withal his 
conclusions are unsatisfactory. They do not touch the main pro- 
blem, which is the formation of a steam bubble. If we could 
master the mechanism of this formation we should understand 
many things which are now mysterious. Speaking as one who has 
for years ransacked all available sources of information, | may say 
that no one knows how a steam bubble is made. This much, how 
ever, is certain: surface tension plays a most important part, and 
it is essentially probable that the film, at one side of which we 
have water and at the other steam, is under very considerable 
tresses, If, as C, Wye Williams maintained, steam is simply dis- 
solved in water, then we have osmotic phenomena to deal with, 
and a region of inquiry is opened up which is absolutely untrodden. 

Mr. Hamilton holds that water at boiling temperature cannot be 
further heated, or, to be moreaccurate, cannotreceive more heat with- 
out producing bubbles. He does not adduce any proof. He takes the 
proposition as being axiomatic. But why?! If a plate can receive 
heat and simply transfer it through its substance longitudinally to 
a given fraction of a square inch, why should not heat be passed 
through water by circulation in much the same way? I do not 
know whether it is or is not, nor does it matter, because the for- 
mation of bubbles on small points has nothing to do with the 
concentration of heat on these points ; at all events, heat is not 
necessary in the way supposed, 

In the first place, there is no reason why steam should not be 
given off from the surface of the water without the formation of 
any bubbles. We know, indeed, as a fact, that it is. So far as 
can be seen, the metallic surface producing steam in a boiler by 
way of bubbles bears a very small proportion to the whole surface, 
and no matter how the heat arrives at the local place of action. 
It is clear, if Mr. Hamilton is right, that the rate of transmission 
from the plate to the water by way of these centres of ebullition 
must be altogether enormous. Evaporation must go on by the 
hundred, if not thousands of pounds per square foot per hour. 
We have two kinds of phenomena to consider. First, the conver- 
sion of water into steam, and then the liberation of that steam 
from the remaining water. Hitherto, however, the two operations 
have been regarded as one. I do not think Mr. Hamilton has 
studied all the aspects of the question, or that he will admit as 
possible the transmission of all the heat generated to water through 
such minute areas as he writes about. 

If Mr. Hamilton will put a vessel of any material he pleases 
containing cold water under the receiver of an air pump over 
night, so that in the morning the whole will be at the tempera- 
ture of the room, and will then exhaust the bell, he will see the 
water boiling violently ; the bubbles always rising from given 
points; and yet there are no heat currents to traverse the 
substance of the metal. Ebullition is simply the result of the fall 
In pressure on the surface. The effect is just the same as opening 
a bottle of soda water or sparkling wine; and here I may be 
permitted to digress for a moment to speak of the very pretty 
action that goes on in champagne glasses with hollow stems. 
Long after the main body of wine has become still, a stream of 
bubbles continues to rise, and break in a little spray fountain over 
the centre of the tiny lake of wine represented by the contents of 
the glass. We have here an example of the effect of capillarity 
and surface tension, heat playing no ostensible part. 

Resuming, if we take a flask and heat it we can always secure 
quiet ebullition even with troublesome solutions by dropping a 
curled scrap of platinum foil into the liquid. Two or three grains of 
sharp sand wall auainer the same purpose. Even if Mr. Hamilton 
1s quite right about steam boilers, he has to explain the phenomena 
to which I have directed attention. Are we to suppose that all 
the heat of the spirit lamp is concentrated in the Fittle curled 
Shaving of foil ? 

My own view, which is merely a surmise, is that steam is pro- 
duced all over the heated surface, but that bubbles cannot be 
formed without mechanical assistance ; as when we make a satu: 
tated solution of sulphate of soda, in a closely corked bottle and 
allow it to becorae cold it will remain liquid. Even if the cork 
1s carefully withdrawn the solution will still remain liquid. If we 
drop in a grain of sand crystallisation takes place instantly, the 
temperature of the solution rising. 

if Mr. Hamilton asks me why a mechanical centre of action is 
hevessary, I van only reply that I do not know, 





One question remains for consideration. It has already been 
pointed out in your columns that the water must ‘‘wet” the 
metallic surfaces. In that case the action is the same as when we 
solder plates together. ‘Ihe water seems to soak, so to speak, into 
the steel. When this takes place the plate may be regarded 
simply as an extension of the water towards the fire, and there is 
less difference between the temperature of the plate and the water 
in contact with it than there is between two contiguous portions of 
water alone. I am satisfied that some water and some metals have 
a greater aftinity for each other than others, as is the case with 
solders, and in this way we have explained the reason why a boiler 
will work with rain-water and not with distilled water, and why 
water that is quite satisfactory with 1501]b. will not do for 220 Ib. 
pressure. 

That which is wanted is an open mind. Nothing should be 
accepted because it seems probable, nor rejected because it seems 
unlikely. Let us prove all things. 


April 23rd. DELTA. 





Sin,—After so many years of experiment with all forms of live 
stear heaters, we are still without any evidence that this practice 
has any effect whatever on the volume and temperature of the 
waste gases leaving boilers. Everyone knows the large difference 
in the heat loss in such gases, and the consequent fuel saving due 
to improved combustion; and everyone knows the fuel saving 
arising from exhaust steam heaters recovering waste heat. But no 
one has given any satisfactory evidence that the reports of certain 
marine engineers were correct in attributing fuel saving to live 
steam heaters. z 

‘Superintending Engineer” must be well aware that 600,000 indi- 
cated horse-power is a very trifling fraction of the shipping of the 
world. To adopt his own argument, how does he account for all 
the shipowners who do not adopt live steam heaters being blind to 
their own interest / 

Mr. Jas. Rd. Fish, in your issue of 24th March, suggested that 
external live steam heaters saved fuel by reducing the priming 
tendency of high-duty forced-draught marine boilers. Accordi 
to your advertising columns, one firm alone has fitted force 
draught to 10,000,000 horse-power of such marine boilers ; 
evidently only an insignificant proportion of these use live steam 
heaters. But, in any case, dry steam involves more fuel than wet 
steam. No one questions the fuel saving reported for certain 
voyages, but it does not follow that there was any basis of fact for 
the opinions that such fuel saving was caused by live steam heating. 

London, April 24th. CHARLES ERITH. 





LAGGING LOCOMOTIVE CYLINDERS. 


Sir,—The question of the protection of locomotive cylinders 
against radiation losses, and also to what extent cylinder condensa- 
tion is increased by the inefficient lagging and protection of the 
exposed surfaces of the cylinders, induces the following queries :— 

Assuming two cylinders, one unprotected and the other effi- 
ciently lagged, what is the comparative value and economy in 
steam or coal consumption when lagged as compared with the 
unprotected cylinder ! 

Assuming a theoretically ‘‘non-radiant”’ cylinder, what would 
be the comparative ratios of :—{a) An unprotected cylinder ; (}) 
an efficiently lagged cylinder ; (c) a theoretically ‘‘ non-radiant ” 
cylinder’ Further, in this comparison, what differences in the 
radiation losses might be expected from an inside cylinder engine 
as compared with an outside cylinder engine / 

Assuming cylinders composed of ‘‘ non-radiant” material, would 
not the temperature of the cylinder walls be a mean between the 
initial temperature of the steam on admission and exhaust calcu- 
lated from the respective pressures’ If this was so, and the 
admission pressure being 16U lb. per square inch and temperature 
360 deg. and the exhaust pressure 10 lb. per square inch and 
190 deg., the mean temperature of the cylinder walls would then 
approach 275 deg. Would this mean temperature not be sufficient 
to mitigate or prevent to a great extent the losses due to condensa 
tion on account of the differenves in pressure and temperatures 
which at present obtain in steam engine cylinders’ [ff so, what 
gain might be expected te be shown by the theoretically ‘‘non- 
radiant ” cylinder as compared with an efficiently lagged and an 
unprotected cylinder’ Would such a gain be sufficient to show in 
the coal bill ’ 

My own experjence goes to show that even in up-to-date 
engines turned out by high-class builders the cylinders are fre- 
quently very inefficiently protected from radiation losses, and that 
an appreciable difference in coal consumption might be effected by 
more careful protection, even to the extent of more elaborate con- 
trivances calculated to reduce the radiation losses to the least 
amount. ZESTOCYL. 

Smyrna, April 10th. 

[Our correspondent should consult ‘‘ Railway Machinery,” by 
D. K. Clark. He will find therein the results of experiments 
which answer some of his questions.—EbD. THE E. | 





RAILWAY SIGNALLING, 


Sir,—lIn a recent editorial on the Willesden collision you advise 
the use of a special signal or indicator, which shall be placed 
300 yards or so from stations, be independent of the signal-box, 
and show the state of the line ahead. Any such device I should 
imagine would be best operated by a track circuit system, and be 
of the cab signal type. 

No doubt many of the serious railway collisions and other 
accidents which have occurred in recent years could have been 
obviated by the use of a cab-signalling apparatus and many more, 
if such were combined with a suitable automatic brake applying 
device, which would operate during the inattention or lapse of 
consciousness of the driver. A few years back no such system 
existed, but there is now at least one operating satisfactorily, viz., 
that brought out first on the Great Western Railway of England. 
This system is exceedingly tlexible, and can be made use of in 
many positions which would be out of the question with the 
semaphore type, and quite independent of any signal-box or 
attendant. Many stations are approached immediately from a 
tunnel, and the use of fixed semaphor — in tunnels, where 
such is possible at all, is to be deprecated both from an operating 
and a maintenance point of view. 

Colonel Yorke suggests making the signals more foolproof by 
the use of track circuit interlocks ; but a system as mentioned above 
would go a step further than that, and probably also cover the 
point in a much more satisfactory and practical manner. 

We have heard a good deal lately of track circuiting, but the 
continued addition of locking devices to the present cumbersome 
signalling systems would appear to warrant the attention of signal 
engineers being directed towards considering the whole matter in 
the light of the present day, nor should it be forgotten that the 
electrification of our railways points always in the same direction, 
whether the system adopted be overhead or third rail. 

Derby, April 24th. C. G. ConraDl, 





TRAIN RESISTANCE, 

Six,—In your editorial remarks upon Professor Schmidt’s letter 
on train resistance appearing in your issue of April Zlst, you ask 
for his authority for the statement that the coetficient of friction 
varies with the intensity of pressure per unit of surface. 

Surely this has been recognised since Hirn’s paper of 1855, which 
sbowed that the coefficient of friction was nearly proportional to 
the square root of the velocity of rubbing and inversely proportional 
to the intensity of pressure. 

Mr. Beauchamp Tower fully verified this law of journal friction 
in bis classical experiments carried out by direction of the Council 
of Mechanical Engineers. An excellent summary of the evidence 
for this law-is given in Unwin’s ‘‘Machine Design.” * 





Later experiments covering higher velocities and greater 
intensities of pressure were carried out by 0. Lasche, of Berlin, 
and a very complete account of these is to be found ina reprint 
on “The Design of Bearings for High-speed Speeds.” At a 
constant speed of 10 m. per second, temperature 50 deg. Cent., 
bearing 260 mm. diameter by 110 mm. long, nickel steel in white 
metal, the relation between coefficient of friction and pressure was 
found to be w x p = .04 kilos. per square centimetre—see page 10 
of the pamphlet named. Ropert A. Bruce, 

Bolton, April 26th. 

[In Beauchamp Tower’s experiments the lubrication was probably 
far more perfect than that of a railway wagon, and his results 
consequently approached those of fluid as op to solid friction. 
yo es was—see Jamieson, ‘‘ Applied Mechanics "—that the 
friction was nearly independent of the pressure per square inch ; 
the absolute friction was nearly a constant under all loads within 
ordinary working limits. On the other hand, with bearings 
lubricated by the ordinary method for railway journals, we should 
expect the friction to vary with the load. Hirn’s experiments 
were made with very small pressures and perfect lubrication, and 
are of little value in this connection —Epb. THE E.] 





THE STABILITY OF SHIPS. 


Sir, —Since the rolling of ships at sea takes place in free period 
all dynamical possibilities of cumulative effect must be taken into 
account, especially if the rolling properties cannot be predicted 
from the stability curve. 

The action of waves in producing rolling is in general direct, 
the different forces exerted by the water on the two sides of the 
ship producing a turning moment about the longitudinal axis 
through the centre of gravity. 

There is, however, another type of action which would occur if 
the depth of immersion of the ship underwent a periodic variation 
of approximately half the rolling period ; it would, therefore, be 
most pronounced if the period of the free plunging (translatory ) 
motion is half that of the rolling. 

Since in this indirect action no precision of adjustment is required 
for cumulative effect, a much greater swing might be brought 
about. A fair notion of the difference between the two kinds of 
action may be got by moving the point of suspension of a pendulum 
to and fro through a small distance (1) horizontally in its own 
period, and (2) vertically in half the period, or thereabout. 

Assuming that the part of the ship immersed is of rectangular 
cross section, let the depth of this be a and the breadth 2) ; also 
let & be the radius of gyration of the ship through the longitudinal 
axis through G, the centre of gravity, and-/ the depth of the centre 
of gravity of the displaced water below G. Then for action of the 
second kind 

k= 4(4b - ah) 
Any ship for which this relation 1s approximately satisfied is likely 
to bea tad roller. Much must depend, however, on the practical 
question whether any degree of free plunging motion is maintained 
at sea. A. STEPHENSON. 

April 23rd. 





BATTLE PRACTICE AND THE INVINCIBLE. 


Str,—The battle practice returns of the Fleet for 1910, as 
published in your issue of the 14th inst., throw an —— 
on the potential capabilities of H.M.S. Invincible, which has 
fooled the theme for so many attacks on the Navy recently. 
The experimental 12in. guns on this ship have formed an 
inexhaustible subject for hostile criticism and ridicule from the 
beginning, and were carried threugh against almost universal 
opposition and distrust. Yet, in spite of all handicaps, she proves 
herself one of the best firing ships in our Navy last year, and far 
superior to every Dreadnonght and super-Dreadnonght in com- 
mission. 

Having had to bear the brunt of much of this hostility during 
the time these mountings’ were being erected and put through 
trials, | speak from intimate personal knowledge and conviction 
when I assert that if one-quarter of the enthusiasm and energy 
expended in running down the Invincible had been exerted in 
eliminating certain admitted but perfectly remediable defects, 
she would now be the record ship of the world. 

Henry A. Dupre, A.U.G.1., A.M.1.C.E, 

Wembly Hill, April 25th. 





GARRATT LOCOMOTIVES. 


Str, —In your issue of the 14th inst. you mention a proposed engine 
of my type for an Australian railway, and in the list of dimensious, 
the length of the tubes is given as 6ft. 6in. This should be 9ft. 6in. 
Will you kindly do me the favour to correct this! The grate area 
is 36.7 square feet, and the number of tubes 473, of 1#in. outside 
diameter. H. W. GARRATT. 

Manchester, April 19th. 








In A LETTER TO THE CHAIRMAN of the Advisory Board of 
Consulting Engineers to the New York State Barge Canal, Colonel 
Symons, a member of the board, draws attention to the advantages 
of.oil-mixed concrete for structures intended to hold water or to 
keep water out. The concrete is prepared as usual, but with the 
addition of heavy non-volatile cil to the extent of 10 per cent. (by 
weight) of cement used, and Colonel Symons says the result is a 
concrete of greater density and weight than ordinary concrete, 
highly repellent to and non-absorbent of water, and, if properly 
made, absolutely waterproof, while fully equal in strength to plain 
concrete. The new variety of concrete is being used in the con- 
struction of vaults beneath the United States Treasury, and it is 
believed these will be absolutely proof against the intiltration of 
water and free from interior sweating or dampness. 


INSTITUTION OF NAVAL ARCHITECTS.—In connection with the 
jubilee meetings of the Institution an International Congress in 
Naval Architecture and Marine Engineering will be held in 
London next July. The following preliminary programme has 
been issued:—On Monday, July 3rd, there will be a reception at 
the Royal United Service Institution. Tuesday, July 4th, at 
11.39, the International Congress will be opened by H R.H. the 
Duke of Connaught, K.G., in the Connaught Rooms, Great 
Queen-street, near Kingsway. In the afternoon thete will be an 
official visit to the Coronation Exhibition, Shepherd’s Bush, and in 
the evening a reception will be given by the Right Hon. Lord 
Brassey, G.C.B., Past-president of the Institution. Wednesday, 
Thursday, and Friday, July 5th, 6th, and 7th, will be devoted to 
reading and discussion of papers in the Halls of the InStitution of 
Civil Engineers and the Institution of Mechanical Engineers, The 
programme will include papers contributed by :—Admiral Sir 
Cyprian Bridge, G.C.B.; Sir Andrew Noble, K.C.B.; Sir 
William H. White, K.C.B.; Sir Philip Watts, K.C.B.; the Hon. 
C,. A. Parsons, C.B.; Mr. S. W. Barnaby ; Mr. S. J. P. Thearle, 
D.Se.; Mr. C. E. Ellis ; Colonel G. Russo, Italy ; Admiral Kondo, 
I.J.N., Mr. Uchida, Count Shiba, Professor Terano, Japan ; 
Konsul Dr. 0. Schlick, Geheimrat Professor Flamm, Germany ; 
Professor A. Rateau, France ; Mr. J. Johnson, Sweden. On the 
Wednesday there will be a visit to the Empire Festival, to witness 
the Pageant of London, in the grounds of the Crystal Palace in 
the afternoon, and a Grand Festival Concert in the-Queen’s Hal} 
in the evening. On Thursday a visit will be paid ‘to the National 
Physical Laboratory to inspect the national experimental tank. 
In the evening there will be a banquet to the delegates and 
representatives at the Connaught Rooms, Great Queen-street, 
near Kingsway. On Friday there will be a river trip down the 
Thames to-visit the Docks and shipping of the Port of Yordon, 
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of the head from ground level being 3ft. Sin, Th 

capstan head is provided with pawls which can be placed in 

LARGE HY DRAULIC CAPS TAN and out of gear at will, and they engage with a pawl rack 

cast in one with the centre bearing plate of the capstan pillar 

SIR W. G. ARMSTRONG, WHITWORTH AND CO., LIMITED, NEWCASTLE-UPON-TYNE, ENGINEERS The capstan head is provided with sockets for eight capstan 

| bars, so that in the event of the hydraulic power failing the 

| capstans can be worked by hand, the clutch being placed jn 
| mid position when it is necessary to do this. 

The 11-ton capstans are of the same type throughout as 
the 30-ton machines, their higher power being 11 tons at q 
speed of 30ft. per minute, and their lower power 7 tons at 4 

| speed of 48ft. per minute. 

‘he whole of these capstans, together with the machine 
for hauling the caisson closing the entrance—which jx 
of similar type to the capstan engines—was supplied ang 
erected by the engine works department of Sir W, G 
Armstrong, Whitworth and Co, Limited, Elswick Works 
Newcastle-on-Tyne, under the direction of Mr. W. Redfern 
Kelly, M. Inst. C.E., Engineer-in-Chief to the Belfast 
Harbour Commissioners. 














DOCKYARD NOTES. 





AFTER a continuous absence of upwards of thirteen years 
from home waters, during which she has been chiefly 
mmployed on surveying work in the Pacific, the surveying 
ship Egeria, which was built about thirty years ago, has 
yeen condemned as unfit for further service, and will be sold 
out of the Royal Navy at Esquimalt. The Egeria wags 
recently paid off at Esquimalt, and her crew sent hack to 
England. 


OWING to a strike that has brokrn out at Schichiu Dock. 
yard, Dantzig, the completion of the battleships Oldenberg 
and Ersatz Aegir may be delayed. The first launch from the 
new Hamburg yard of the Vulcan Shipbuilding Company of 
Stettin will take place in the last week of May, when the 

| battleship Ersatz Heimdall will take the water. 








THE German Admiralty has ordered two Curtiss biplanes 
| from Mr. G. H. Curtiss, the United States aeronaut, who was 
| recently so successful in rising from the water and descending 

on the deck of a warship. It is understood that Mr. Curtiss 
has been invited to Kiel during the coming summer, in order 
to give exhibitions with one of his machines. 





| and the connecting-rods of steel; the working valves, which 
THE HYDRAULIC CAPSTANS AT BELFAST are of the slide pattern, are actuated by excentrics fixed on 
NEW GRAVING DOCK. | the crank shaft. The engines are reversing, the slides of the 
BELFAST new dock is equipped with five large hydraulic | working valves being reversed by means of a small hydraulic 
capstans. Three of them have a maximum hauling power of | cylinder fixed to the bed-plate between two of the working 
30 tons, the remaining two havinga maximum hauling power of | cylinders. The reversing of the engine is effected by the 
1l tons. The 30-ton capstans are claimed to be the largest | same hand lever which controls the main regulating valve. 


A BERLIN correspondent says that work on the new 
German Dreadnoughts Moltke and Goeben are being pushed 
on tapidly. It is intended that the Moltke shall begin her 
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HYDRAULIC CAPSTAN FOR THE NEW GRAVING DOCK AT BELFAST 


machines of their kind hitherto constructcd. Theyare designed 
to exert a hauling force at the higher power of 30 tons at a speed 
of 30ft. per minute, and at their lower power a hauling force 
of 74 tons at 120ft. per minute, with an hydraulic working 
pressure of 750 lb. per square inch. The capstans, of which 
we give a view and drawings herewith, are of the geared type 
worked by three fixed harizontal cylinders through connecting 
rods and gearing. The cylinders and rams are of gun-metal 


The capstan head is driven through gearing, the whole of 
which is of steel with machine-cut teeth ; the change of power 
is effected by means of a jaw clutch working on the main 
driving shaft, the clutch hand lever being fixed close to the 
regulating valve lever, but working at right angles to that 
lever in order to avoid any confusion between the two. 

The capstan head is of gast iron, Bft. Zin. in waist diameter 


over the whelps, which gre cast on the head, the total height 


trial trips not later than August ist, and the Goeben, which 
wa3 launched on March 28th, is to be ready for service 10 


| August, 1912. The Moltke and the Goeben are intended to 


be ‘‘ recdrd breakers ’’ in point of speed. The Von der Tann 
claims the present German ‘record with 28 knots, but the firm 


| of Blohm and Voss expect the Moltke to do at least 80 knots, 


while they are alleged to cherish the ambition that the 
Goeben will touch over 85. 
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4)-INCH EXPERIMENTAL LATHE. 


THE accompanying illustration represents a 4$in. lathe and 
equipment which has recently been supplied by G. Birch and 
Co., of Salford, Manchester, to the captain of a large liner 
for fitting in his cabin. As space in the captain’s quarters is 
valuable, it is impossible to install any machine tools besides | 
the lathe, nor is it desirable to fit brackets or hangers on the | 
walls or ceiling. The lathe has therefore been made | 
self-contained, and the equipment supplied renders it | 
capable of dealing with almost any work its owner may | 
require to undertake. The apparatus supplied includes 
attachments for gear-cutting, dividing, milling, boring, | 
grinding, &c. The lathe is mounted on an oak cabinet | 
which is fitted with drawers. it is electrically driven by 
means of a motor contained in the cupboard of the cabinet 
together with the starter, the handle of which projects 
through the slot in the door. The cupboard also contains a 
chest for the storage of the change wheels. The drive is 
from the small pulley on the motor seen at the end of the 
cabinet to a large pulley on the countershaft, a cone pulley 
on the countershaft driving the cone pulley of the lathe 
spindle. A second cone pulley on the countershaft drives 
the overhead motion, the pulley on the latter serving to drive 
the various attachments, the 
cords being maintained in 





slide rest which has a square stem carrying a drill spindle | 
driven either direct or through gears. This attachment uses | 
the same tools as the wheel-cutting attachment, but is much | 
handier to set up than the larger apparatus on small jobs. | 
For finishing hardened steel shafts a grinding attachment is | 
provided with a dead centre pulley to go on the mandril nose | 
for driving the work. The lathe with its attachments thus 

forms a complete equipment capable of doing all the work 

required by a scientific experimenter or inventor for which | 
ordinarily several different machines would be needed. 








THE ROLLING OF SHIPS.* 
By GEORGE IDLE, M.IN.A. 
No. I. 


PRIOR to the advent of iron and steel in shipbuilding, and 
the substitution of steam for sail in motive power, the British | 
naval designer does not appear to have taken an intelligent 
interest in the laws affecting floating bodies. That this date 
is barely forty years past is a fact hard to realise. Before 
that time the governing factors in the design of the forms of | 


| drilling and similar work, a slot drill frame is carried in the | When steam vessels began to displace sailing ships, and for 


long afterwards, it was the inclination of the designer—unt 1 
experience brought greater freedom—to give these vessels a 
higher metacentre, and therefore greater stiffness than they 
needed, and so avoid the alternative of a deficient stability ; 
a quite natural tendency when sailing vessels still formed a 
large proportion of the tonnage turned out every year. More- 
over, early steamships were also fitted with sails and frequently 
them. 
The lines of early steamships naturally were copied, and 


| but slowly deviated from the lines of sailing ships which had 
| been proved by many years’ experience. 
| were generally designed with a fair rise of floor and an easy 


Midship sections 


curve at the bilge, and only in the exceptional cases of vessels 
built for a special purpose, such as barges or shallow draught 
boats, did their sections approximate to the flat bottom and 


| sharp bilge with which we are familar to-day—see Fig. 1. 


As in the mercantile service, so in the Navy, a similar 
evolution awaited the frigates and other warships, and when 
armour plating and heavier armament was introduced, 
adding top weight and raising the centre of gravity, designers 
were reluctant, at first, to tamper with the metacentric 
height. Many ships, therefore, had an excess of initial 
statical stability, arising from their great metacentric heights 
—sometimes as much as 5ft. and 6ft. 

The consequence of this was that some vessels rolled 


| excessively, and the Admiralty caused rolling experiments to 





tension by passing over guide ea oe 
pulleys shown. In order to pro- 
tect the lathe from rusting 
caused by the sea air everything 
possible is enamelled, the lathe 
being in black and the over- 
head parts being white to 
match the cabin fittings. 

Tke lathe has 44in. centres 
and a gap bed 3ft. 6in. long, 
enabling work 20in. long to be 
admitted between the centres. 
The gap is large enough to 
admit articles 15in. diameter 
by 4in. thick. To enable fine 
work to be rapidly and 
accurately done the screw of 
the cross slide has an adjust- 
able micrometer with double 
graduations, enabling the 
direct reading of either ,yths 
or yepoths of an inch. There 
is also a quick withdrawing 
motion for bringing the tool 
out of action when cutting 
screws or spirals and enabling 
the tool to be returned to the 
same place with certainty. 
In order to allow of the con- 
venient and rapid fitting of 
the attachments the cross slide 
and slide rest cam be run 
clear out at the back of the 
carriage without necessitating 
the undoing of screws, «c., 
thus leaving the carriage clear, 
so that the work can be bolted 
down on it for boring. With 
this object tee slots are pro- 
vided, or a boring table can 
be put in place of the cross 
slide for either boring or milling. 
Stops are fitted to the bed cross 
slide and top slide for use in 
duplicating. 

The loose headstock is not 
made with a sliding base for 
taper work, a separate attach- 
ment being supplied for this 
purpose that clips on the barrel 
of the headstock and has an 
extension fitting between the 
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ways of the bed. A slide is 
formed on the attachment in 
line with the lathe centres, 
and the centre is made to fit 
in the sliding piece, so that 
the centre can be set any required distance out of centre 

to suit the required taper, and the slide is graduated to 

show the amount of setover. By this means the correct 

alignment of the loose headstock is always preserved, and 

the head does not require resetting after doing taper work. 

The screw of the loose headstock is fitted with a micrometer 

to show the advance of the spindle when drilling, &c. 

The front gear wheel of the fast headstock is fitted with 
a division plate with five rows of holes, viz., 180, 120, 96, 
56 and 44, giving all the numbers usually required for wheel 
cutting and dividing, and, in addition to this, a tangent 
motion is fitted to the back of the cone pulley with a very 
accurately cut worm wheel with 180 teeth—the worm being 
arranged to drop out of gear when the dividing motion is 
not in use—a small dividing plate and set of 16 fine pitch 
change wheels enabling a greater range to be obtained than can 
be given by the division plate. The worm wheel is accurately 
drilled with 60 holes, and two stop pins are provided which 
strike against stop screws carried on a pillar on the worm 
bearing, giving a circular stop motion to the mandril for use 
In circular milling and other similar operations. For longi- 
tudinal dividing, using the guide screw and also for giving a 
smooth slow motion when cutting long-pitch spirals, a worm | 
wheel is fitted to the guide-screw under the fast headstock, the | 
worm being fitted with a micrometer for dividing, and driven 
by hand both to rotate and traverse the work in spiral cutting. 
The worm is arranged to come out of gear when not in use. 

The slide rest is fitted with an elevating rest, the swivel 
slide having a stem that fits in a socket bolted on to the 
cross slide. The swivel slide is fitted with stops so that it 
can be instantly set parallel or at right-angles to the lathe | 
centres in addition to the usual graduated swivel for taper | 


work, the socket having a large nut on which the top slide | stability of the ship and her safety, and provided a guide to her | 


rests, so that the point of the tool can be accurately set to | 


44-INCH EXPERIMENTAL LATHE 


ships were previous practice, practical experience, and some- 
times the caprice of the designer. Afterwards the evolution 
of the ship proceeded on more scientific lines. 


It gradually came to be understood that the position of the | 
metacentre with regard to the centre of gravity was of com- | 


manding importance—that it was, in fact, a measure of the 


(Not Drawn to a 


be carried out on them without and with bilge keels of vary- 
ing depths. The result proved conclusively the efficacy of * 


| bilge keels in reducing the amplitude of the oscillations, but 


the ultimate result was a readjustment of the positions of 
the metacentre and centre of gravity. 
The theory of rolling, which came to be accepted as fully 


| accounting for all the phenomena presented by a ship rolling 
| among waves, is based on the conception of the ship as a 


compound pendulum and on the trochoidal theory of wave 


| formation. It is not within the scope of this paper to go 


into an explanation of these terms, but their general effect on 


| ship’s design is summarised in the following statements :— 


(1) Any floating body, on receiving an impulse causing it 
to oscillate about an axis—which is to be found near the 
C.G., where the latter point is not far from the water-line— 
will do so in equal periods of time just as a pendulum does. 
This time is called the natural period of the ship. The 


| length of the period is governed by the transverse radius of 
| gyration of the ship and the height of the metacentre. 


(2) If the vessel be floating broadside to the waves, and the 
natural period of the ship, i e., the time occupied by a double 


| oscillation, synchronises, or nearly so, with the period of the 


waves, that is, the time occupied by the wave form in pass- 
ing, the ship will receive an impulse with every double 
oscillation, tending to increase the amplitude of the roll and 


| finally to capsize her. It has always been assumed that this 
| is the worst situation in which a ship can be placed. 


(3) The period of the ship should therefore be, if possible, 
such as will not synchronise with- any possible wave period ; 
but inasmuch as wave periods have wide variations, that the 
ship’s period should not synchronise with the wave periods 
that are most common or most dangerous. 

(4) Generally, the practice is to make the period of the ship 
as long as possible. 

(5) This is done by fixing the relative positions of the 
centre of gravity and metacentre—transverse—so as to give 
the required long period. 

(6) In existing ships the period may be slightly increased 


| by adding obstructions such as bilge keels, by increasing the 


radius of gyration of the ship, that is, by altering the posi- 
tions of the existing weights—the technical term is ‘‘ winging 


| the weights ’’—so as to increase the moment of inertia of the 


ship, or in ships carrying cargo, by arranging stowage in such 


a way as to raise the centre of gravity. 


TABLE I.—Sea Waves. 

















| 
F Speed of | Speed of 
Length Height — advance wind in ered ak wlan 
in feet.| in feet. may in knots} knots _— — 
* |per hour.| per hour. 
82 3 to 16 4 12 54 3 Light wind to 
light breeze 
128 4 toli 5 15 8k 4 Moderate breeze 
185 445 to 20 6 18 93 5 Fresh breeze 
250 64 to 26 7 21 7 6 Strong breeze 
328 8 to 25 8 24 22, 7 Moderate gale 
415 10 to 28 9 27 284 8 Fresh gale 
512 13 to 30 10 30 35 9 Strong gale 
620 154 to 36 ll 33 42 10 Heavy gale; 
storm 
738 _ 12 36 50 11 Storm 

















It must be stated, however, that no considerable extension 
of a vessel’s period can be made without altering the vertical 
| position of the C.G. (centre of gravity). 
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Fig. 1—THE EVOLUTION OF CROSS SECTIONAL FORM 


probable behaviour in a seaway. Thus a very high meta- 


In large ships of great inertia the two points may be 
| brought very close together with comparative impunity. As 


the lathe centre. The wheel-cutting and milling attachment | centre was found to give great stiffness and a quick motion | you will see later, it is not safe, in my opinion, to apply the 


fits on top of the cross slide in place of the slide rest and has | 
compound slides with two swivel motions, so that all the | 
necessary motions are obtained for cutting spur, bevel, worm 
or spiral gears, the cutter spindle being driven either direct | 
from overhead or by gearing. For cutting keyways in shafts, 


when rolling; a low metacentre, on the other hand, gave 
small initial stability and a slow, log-like movement. 





* Paper read before the Engineering and Scientific Association of 
Ireland February 6th, 1911. 


| theory of rolling to any other than large vessels—large, that 
| is to say, in proportion to the waves they encounter. 

| On the subject of the speed, length, and height of ocean 
| waves much information has been gathered by a number of 


observers, chiefly French naval officers.; 
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The result of their efforts has been that a rough classifica- 
tion of sea waves, arranged in order as to their length and 
speed, has been possible, and Table I. presents such a 
classification, which, if not strictly accurate, is a condition 
of things which frequently, and, may be, generally, occurs. 

The figures giving the force and speed of the wind I have 
added to complete the table, and they may be considered to 
have some relation to the figures in the preceding columns, 
but, I think, only in the following sense :—If on a calm sea 
a moderate gale rises—Force 7 having a speed of 224 knots 
per hour—it will generate waves approximately 328ft. in 
length and between 8ft. to 25[t. in height, having a period of 
eight seconds, and moving at a speed of 24 knots per hour. 
This ideal condition seldom exists, for several reasons, chief 
among which are the existence of previous wave motions, 
changes of direction of the wind, changes of currents and 
tides, increase or decrease of the wind’s force, all tending to 
irregularity of wave lengths, alteration in their period, and 
generally to exaggerated proportions of height to length as 
set forth in the table. On the other hand, shallow water, 
that is, water not deep enough to allow the full circular 
motion of the wave particles, will diminish the height and 
velocity of the wave for a given length. 

One point about the above table is worth remark; it is 
that while at high wind velocity the speed of the wave 
advance is less than the speed of the wind, the opposite is the 
case when the wind is blowing with a moderate force—an 
effect probably occurring with a falling wind. The wave 
periods 7 to 9 correspond with the wind force 6 to 8. It is 
between these limits that the heaviest seas seem to rise, that 
is to say, the steepest seas proportionate to their length. 

It would appear that with the wind force stated, 6 to 8, 
the wind is at its maximum efficiency in disturbing the 
water. This conclusion, you will find, is generally borne 
out in the records of rolling that follow. 

After the experiments carried out by the Admiralty, which 
I have referred to, and which were supplemented by ex- 
periments on models of which Sir W. White has given an 
account, and which resulted later in the general adoption of 
bilge keels and a readjustment of the position of the meta- 
centre and centre of gravity, there is nothing new to note 
until the French Lighthouse Authority, having carried out 
experiments on a few lightships, produced the very remark- 
able ship—Fig. 2—the Sandettié, and stationed it on the 
spot for which it was designed, off Dunkerque, in October, 
1902. 

The design of this lightship cannot be called an ‘‘ original’’ 
one, because many years previously a ship cf precisely 
similar section had been designed and built for the English 
Trinity House by Mr. B. Waymouth, then chief surveyor of 
Lloyd’s Registry. It was not a success, owing to the quick- 
ness of its motion rendering it extremely uncomfortable for 
its occupants, and it was soon abandoned. 

The French designer, however, seems to have been more 
successful, and making use of the theory of rolling, and 
assuming the regular and fixed character of the seas off Dun- 
kerque, the vessel was given a height of metacentre above 
centre of gravity of 1ft. 1jin., and a natural period of 
12 seconds for the double oscillation. 

In their worst state the waves at the Sandettié Station 
were found to be 

130ft. long. 114ft. in height. Period, 5 seconds. 

It would therefore appear that synchronism could not 
occur between periods so diverse as those of 12 seconds and 
5 seconds, and the exceptional length of the ship’s period 
should give her a slow motion. 


rae 








| 








Fig. 2—CROSS-SECTION OF THE SANDETTIE 


The result of rolling experiments on the ship extending 
over two months is given in the ‘‘ Annales des Ponts et 
Chaussées for 1902.’’ From this report we learn that the 
maximum single roll recorded was 32 deg. and the average of 
the four greatest rolls 31 deg., the waves were observed on 
these occasions to be from 82ft. in length to 92ft. in length 
and from 64ft. in height to 94ft. in height. 

It is to be regretted that the experiments were continued 
for so short a time. We are not told whether the ship was 
broadside to the waves, but Iassume this to be the case, and 
we are not informed concerning the force and direction of the 
wind. Comparing the lengths and heights of the waves with 
those in Table I., it must be confessed that a very mild con- 
dition of things is represented, and that under the circum- 
stances an arc of oscillations of 32 deg. is ample, and does 
not appear to justify so great a departure from the ordinary 
ship’s section. I must, nevertheless, say that M. Ribiére, 
the engineer-in-chief of the Lighthouse Service, has recently 
informed me that the vessel has given satisfaction, and that the 
magnitudes of rolling published have not since been exceeded. 
It would not, however, follow fromm her performance at 
Sandettié that she would have an equal success, say, off the 
south coast of Ireland. 

Other criticisms may be directed against the French design. 
For instance, the slow motion of the ship when rolling is due 
to the low metacentre and large radius of gyration, and not 
to the enormous keel and bilge keels, which are rendered 
ineffective for the same reason. Again, while the vessel has 
a considerable reserve of stability, and could not easily be 
capsized, her initial stability is small—so small that a 
moderate gale of wind alone would give her a keel of 10 deg 
to 15 deg. One has the impression that the bilge keels and 
keel are wasted, although undoubtedly they do assist by their 
weight in lengthening the radius of gyration. 

At Rochebonne, another French station near the Ile de Ré, 
the waves more nearly resemble those to be found off the 
Irish coast. They are there said to be 320ft. in length and 


15ft. in height, but the lightship is an unwatched one—a 
small vessel only 48ft. in length and 91 tons displacement, 
and we have no record of her behaviour, except a statement 
that her movements are too severe to allow of her being 
habitable. 

The numerous lightships anchored around the coast of 
England, Ireland, America, and other parts of the world offer 
excellent facilities for obtaining data on the subject of the 
behaviour of ships in a seaway, and the speed and magnitude 
of sea waves, and it is a matter for surprise that except for 
the experiments carried out by the French Lighthouse 
Authorities just mentioned and some experiments on Irish 
lightships which are the subject of the present paper, it has 
not occurred to anyone to utilise so promising a field of 
research, 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 

Roya. InstiruTion.—Albemarle-street, Piccadilly, W.  ‘‘‘The 
Revolutions of Civilisation,” Professor W. M. Flinders Petrie, 
F.RS. 9p.m. 

INSTITUTION OF CIVIL ENGINEERS: STUDENTS’ SEcTION.—Great 
George-street, S.W. ‘‘The Commercial and Technical Relations 
4 Engineering Design and Work,” Mr. T. Frame Thomson. 

p.m. 

THE INSTITUTION OF MECHANICAL ENGINEERS.—Storey’s-gate, 
St. James’s Park, S.W. Papers on ‘‘Gas Producers,” by Mr. J. 
Emerson Dowson ; and ‘‘ The Effect of Varying Proportions of Air 
and Steam on a Gas Producer,” by Mr. E. A. Alleutt. 8 p.m. 

NortH-East Coast INSTITUTION OF ENGINEERS AND SHIP- 
BUILDERS.—Bolbec Hall, Westgate-road, Newcastle-on-Tyne. The 
seventh general meeting. The discussion on Mr. A. F. White's 
paper on “‘Superheated Steam and Marine Engines” will be resumed 
and closed. Discussion on Mr. P. B. Newell’s paper on ‘‘ Some 
Problems relating to the Use of the Internal Combustion Engine 
for Marine Propulsion.” Paper on ‘‘Some Notes on the Speed 
and Power of Machine Tools,” Mr. Joseph Chilton. 7.30 p.m. 

PuysicaL Society or Lonpon.—Imperial College of Science, 
Imperial Institute-road, South Kensington. Papers will be read 
as follows: “ High-tension Electrostatic Wattmeters,” by Prof. 
Ernest Wilson. ‘‘ Previous Magnetic History as Affected by Tem- 
perature,” by Prof. Ernest Wilson and Mr. L. C. Budd. ‘‘ Note 
on the Behaviour of Incandescent Lime Cathodes,” by Dr. R. 8. 
Willows and Mr. T. Picton, M.A. ‘‘On the Formation of Dust 
Striations by an Electric Spark,” by Dr. S. Marsh and Mr. W. H. 
Nottage, B.Se. 5 p.m. 


SATURDAY, APRIL 297. 
RoyaL INsTITUTION.—Albemarle-street, Piccadilly, W. ‘‘ John 
Ruskin ; or the Seer and Art,” Professor Selwyn Image. 3 p.m. 
GEOLOGISTS’ ASSOCIATION OF LONDON.—Excursion to Boxmoor 
and Berkhamsted for the Valley of the Bourne. Leaving Euston 
at 2.15 p.m. and returning from Berkhamsted at 7.26 p.m. 


MONDAY, MAY Ist. 

Roya INsTITUTION.—Albemarle-street, Piccadilly, W. 
meeting. 5 p.m. 

SocreTy OF ENGINEERS.—lInstitution of Electrical Engineers, 
Victoria Embankment, W.C. ‘The Protection or Water Supplies,” 
Mr. H. C. H. Shenton. 7.30 p.m. 

RoyaL Society or Arts.—John-street, Adelphi, W.C. Cantor 
Lecture: ‘Rock Crystal, its Structure and Uses” (Lecture I.), 
Dr. Alfred E. H. Tatton, F.R.S. 8 p.m. 

THE CONCRETE INSTITUTE.—A visit will be paid to the Inter- 
national Building Trades Exhibition at Olympia, when an Educa- 
tional Lecture will be delivered by Mr. R. W. Vawdrey on 
‘* Reinforced Concrete.” 


TUESDAY, MAY 2np. 

LOYAL INSTITUTION.—Albemarle-street, Piccadilly, W. ‘The 
Decay of Idealism in France and of Tradition in England,” Mr. J. 
E. C. Bodley. 3 p.m. 

FarapDAyY Socrety.—lInstitution of Electrical Engineers, Victoria 
Embankment, W.C. ‘‘ Hydro-electric Plants in Norway,” Mr. A. 
Scott-Hansen, and ‘Electro Metallurgy in the Steel Foundry,” 
Mr. Verdon Cutts. 8 p.m. 


Annual 


TUESDAY, MAY 2npD, anpD WEDNESDAY, MAY 3rp. 

CoD StoraGE AND Ice AssocraTION. -Twelfth anniversary 
meetings. 

WEDNESDAY, MAY 3rp. 

Roya Society oF ArTS.—John-street, Adelphi, WC ‘“Im- 
provements in the Transport and Distribution of Goods in London,” 
Mr. A. W. Gattie 8 p.m. 

THE CONCRETE INSTITUTE.— Denison House, 296, Vauxhall 
Bridge-road, S.W. An Educational Lecture, No. 2, on ‘‘ Rein- 
forced Concrete,” Mr. R. W. Vawdrey. 5.45 p.m. 


. THURSDAY, MAY 4ru. 

THR NATIONAL ELECTRICAL MANUFACTURERS’ ASSOCIATION.— 
Balfour House, Finsbury-pavement, E.C. Ordinary meeting. 
2.30 p.m. 

Royat INsTiTuTION.—Albemarle-street, Piccadilly, W. The 
Tyndall Lectures: ‘The Optical Properties of Metallic Vapours” 
(Lecture II.), Professor R. W. Wood. 3 p.m. 

RONTGEN Socrety.— 66, Victoria-street, Westminster, 
Ordinary general “ry Papers: ‘‘The Use of Radium in 
Malignant Growths,” by C. W. Mansell Moullin; ‘‘ Rapid Radio- 
graphy,” by Ed. S. Worrall. 


FRIDAY, MAY 5ru. 

Roya INsTITUTION.—Albemarle-street, Piccadilly, W. ‘‘ New 
Organic Compounds of Nitrogen,” Professor M. O. Forster. 
9 p.m. 

INSTITUTION OF CivIL ENGINEERS.—Students’ special visit tc 
the Locomotive Works of the London and South-Western Railway, 
Eastleigh. 


S.W. 


SATURDAY. MAY 6ru. 

Roya INsTITUTION.—Albemarle-street, Piccadilly, W. ‘‘ William 
Morris as the Craftsman and Art,” Professor Selwyn Image. 
3 p.m. 

THE INSTITUTION OF MUNICIPAL AND COUNTY ENGINEERS.— 
Eastern District meeting in the Council Chamber, the Guildhall, 
Cambridge. Discussion on the following paper, which will be 
taken as read, ‘‘Cambridge from a Municipal Engineer’s Stand- 
point,” Mr. Julian Julian, Borough Surveyor. 11.30 a.m. 


MONDAY, MAY 8H. 

RoyAaL Society or Arts.—John-street, Adelphi, W.C. Cantor 
Lecture: ‘‘ Rock Crystal, its Structure and Uses” (Lecture II.), 
Dr. Alfred E. H. Tutton, F.R.S. 8 p m. 

WEDNESDAY, MAY 10ru. 


THE CONCRETE INSTITUTE.—Denison House, 296, Vauxhall 
Bridge-road, 8.W. Educational Lecture No. 3, on ‘‘ Reinforced 





Concrete,” Mr. R. W. Vawdrey. 5.45 p.m. 


THURSDAY, MAY l1ru. 

THe Concrete INstituTk.—Denison House, 296, 

Bridge-road. Second annual general meeting. 8 p.m, 

FRIDAY, MAY 12rn. 

INSTITUTE OF MxgTaLs.—Second May Lecture, ‘The Harg and 
Soft States in Metals,” by Dr. G. T. Beilby, F.R.S. 

Roya. INstiTUTION.—Albemarle-street, Piccadilly, W, 

and the Cinematograph,” Professor Wm. Stirling. 


Vauxhall 


“Biol 

9 p.m. me 
MONDAY, JULY 38rp, To FRIDAY, JULY 714, 

INSTITUTION OF NAVAL ARCHITECTS.—Jubilee meetings, 


programme see page 445, For 








THE IRON, COAL, AND GENERAL TRADRs 
OF BIRMINGHAM, WOLVERHAMPTON, anp 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Pig Iron. 

ConsuMERs of raw material are still holding off in the 
hope of quotations receding to a lower point, and they are only 
buying from hand to mouth. Some fair sales of foundry iron have 
been made, but there is very little demand for forge jron, 
Northamptonshire prices are lower again, now ranging from 47s, 
to 48s. 6d., and most smelters would ‘‘shade” current prices, 
Staffordshire common is about 49s., part-mine 50s. to 50s. td , and 
Derbyshire 50s. to 51s. North Staffordshire forge iron is quoted 
51s. to 52s,, and best 58s. to 59s. Best all-mine South Stafford. 
shire forge iron remains at 85s., and foundry iron at 90s. One or 
two Midland firms have put out blast furnaces, and have deter. 
mined not to cultivate business in raw material until the position 
alters, while a Black Country firm running two furnaces has its 
men under notice ; but it is believed that in this case a stoppage 
will be avoided. It is agreed that, with a strong bearing influence 
at work and cokes excessively dear, the profit margin on pig iron 
has already been passed. 


Manufactured Iron. 

Producers of marked bars are fairly well supplied with 
orders, and are working steadily. A slight improvement is remarked 
in the demand for common bars, and most makers are holding out 
firmly for £6 5s. (delivered Birmingham). In some cases makers 
have secured that price at works, though as a general rule 
£6 2s. 6d. at works must be set down as the average that is being 
got. Second grade marked bars are £7, and best £8. (Common 
hoops continue at £7, and superior sorts £7 10s. The Association 
price of gas —_ remains at £6 15s. to £7 ; but it is strikingly 
characteristic of the haphazard state into which manufactured iron 
prices have got that the market attaches little or no importance to 
any Association quotations just now. 


Galvanised Iron. 

The position in the galvanised sheet industry is stil! very 
unsatisfactory. Export requirements have been rather larger, but, 
as has recently been repeatedly shown, the price-cutting tactics of 
some South Wales and other coast firms tend to depress values to 
an unremunerative level. Quotations range from £10 10s. to 
£10 15s., with the lower figure more general than the higher. 
Producers of black sheets are receiving better support, but they 
are capable of a much larger output than they are making, 
Doubles are an average of £7 7s. 6d. per ton, singles £7 5s, to 
£7 7s. 6d., and trebles £8. 


Steel. 

The steel works are well employed, though the position 
here is not free from anxiety, the prospects being more doubtful 
than they appeared at the beginning of the year, practically in 
view of the aggression of continental rivals. Steel half-product 
bars are quoted £4 17s. 6d. to £5, and rolled angles £6 12s. tid. to 
£6 15s., and joists £6 10s., while girder plates are £7 2s. 6d. to 
£7 5s. Steel masters have inquiries from constructive engineering 
firms. 


Engineering. 

In structural engineering there is little new business 
available just now in this district, while competitors are con- 
stantly becoming more numerous. In this department it is clear 
that prices are being cut very fine. 


Cast Iron. 

The heavy iron foundries are only moderately busy, and 
there is a marked scarcity of orders for cast iron pipes. Munici- 
palities appear to be operating strictly on economical lines as 
regards the promotion of great undertakings for which these are 
required. 


Railway Rolling Stock. 

There bas been no new development in the rai!way rolling 
stock industry, and although the chief Birmingham district 
establishments have enough work in hand to keep them steadily 
employed, large demands could be easily filled without the least 
inconvenience. Competition in the trade is still keen. Exports 
compare unfavourably with the two preceding years. The value 
of the passenger carriages and parts exported in the first three 
months of this year ending March last is returned as £101,154, 
against £175,690 in the first quarter of last year and £123,327 in 
the first quarter two years ago. Shipments of railway trucks and 
wagons were of the value of £398,768 last quarter, against 
£376,632 in the first quarter of last year and £576,422 in the 
March quarter of 1909. 


Suggested Iron Trades Memorial. 

The agenda for the impending annual meeting of the 
Staffordshire Iron and Steel Institute provides for the discussion 
of a proposal to set up a local memorial to Dud Dudley, the 
founder of the English iron trade. His great work was the in- 
vention of furnaces in which coal could be used in the smelting 
of iron ore. Previously the operation was performed by the aid 
of wood or charcoal. In one of the churches in Worcester a tablet 
to the memory of Dud Dudley may be seen ; but in Staffordshire, 
the district most blessed by bis genius, there is no memorial what- 
ever of him. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Scotch Pig Iron Lower. 

THERE were again few encouraging features to report at 
‘Tuesday’s iron market. With a very fair attendance on ’Change 
buyers still appear to confine their operations to immediate re- 
quirements only. For prompt delivery there is very little inquiry 
and then business is of a ‘‘hand-to-mouth” character, as usual, 
English makes, with the exception of Middlesbrough, which was 
lower on the week, showed no change, but Scotch brands were 
about 6d. lower all round. Hematites, both East and West Coast 
were in buyers’ favour. 


Finished Iron and Steel, &c. 
There was little or no change to note in any department. 
Copper: There is a better feeling to note generally, and both 





sheets and tough ingots showed an advance, Tubes, &c., however, 
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were little changed. Sheet lead again rules unchanged. ‘Tin 
ingots, English, showed an advance of about 20s. per ton. 


Quotations. 
Pig iron: Lincolnshire, No. 3 foundry, 52s. 6d. to 53s.; 
Staffordshire, 54s. to 54s, 6d.; Derbyshire, 53s 6d. to 54s.; 
Northamptonshire, 55s. 3d. to 55s. 9d.; Middlesbrough, open 
prands, 55s. 4d. to 55s. 10d. Scotch: Gartsherrie, 60s. 6d. to 
6ls. 3d.; Glengarnock, 58s, 6d. to 59s.; Eglinton, 58s, to 58s. 6d., 
delivered Manchester. West Coast hematite, 66s.; East Coast 
ditto, 64s., both f.o.t. Delivered Heysham: Gartsherrie, 58s, 6d. 
to 59s. 3d.; Glengarnock, 56s, 6d. to 57s. ; linton, 56s. to 56s. 6d. 
Delivered Preston: Gartsherrie, 59s. 6d. to 60s. 3d.; Glengarnock, 
57s. 6d. to 58s.; Eglinton, 57s. to 57s, 6d.; Finished iron: Bars, 
£6 15s, ; hoops, £7 7s. 6d.; sheets, £8 to £8 2s. 6d. Steel: Bars, 
£7; Lancashire hoops, £7 7s, 6d.; Staffordshire ditto, £7 7s. 6d.; 
sheets, £8 to £8 5s.; boiler plates, £7 15s.; plates for tank, 
girder, and bridge work, £7 to £7 5s.; English billets, £5; 
foreign ditto, £4 10s, to £4 12s, 6d.; cold drawn steel, £9 5s. to 
£910s. Copper: Sheets, £70; tough ingots, £58 5s. to £58 10s.; 
best selected, £58 5s. to £58 10s. per ton ; md tubes, 8}d.; 
brass tubes, 64d.; condenser, 74d.; brazed brass tubes, 8}d.; rolled 
brass, 6}d.; brass wire, 64d.; brass turning rods, 64d.; yellow metal, 
bid. to 6d. per lb. Sheet lead, £16 to £16 5s. per ton. English 
tin ingots, £194 per ton. 


Lancashire Coal Trade. 
Since the Easter holidays there has been a development of 

the improved feeling existing prior thereto. The better qualities 
of house coal are still scarce, and slack and engine fuel generally 
has a hardening tendency. There is also a slightly improved 
demand to notice on shipping account. 


British Cotton Growing. 
The sixth annual report of the British Cotton Growing 
Association just published states that owing to the inadequate 
funds at its dis 1, the Council was unable to undertake any 
new work in 1909, and, consequently, it was not to be expected 
that any large results would be obtained in 1910. Notwithstanding 
this, very satisfactory progress hus been made. The last appeal 
for capital enabled the Council to fulfil the principal condition 
attached to the Government grant of £10,000 per annum for three 
years, namely, that £150,000 additional capital should be raised. 
it is, however, to be regretted that the balance of capital has not 
yet been raised. Apart from the fact that the whole of the 
£500,000 capital will shortly be required, the work is much 
handicapped by the apathy and want of appreciation, on the 
part of Lancashire, of the efforts of the Council. Two new 
centres have been opened up in West Africa, and others 
are under consideration. Direct operations have been ccm- 
menced in Nyasaland and Rhodesia. Considerable financial assist- 
ance has been given to the British East Africa Corporation 
and to the East African Cotton Syndicate. Two very large 
schemes are under consideration in connection with the Soudan 
and the Juba River in East Africa, and there is a possibility of the 
Association entering into direct operations in Scind. When 
Lancashire has proved that she is really in earnest by providing 
the whole of the £500,000 asked for, the Council will be justified 
in approaching the Government to provide capital for railways and 
other means of transport. 


Manchester Waterworks. 

In the annual report of the Waterworks Committee of 
the Manchester Corporation the average daily consumption is 
stated to be 41,679,085 gallons, viz., 24,237,807 gallons from Long- 
dendale and 17,441,278 gallons from Thirlmere—an increase on the 
previous year’s consumption of 551,576 gallons per day. The 
supply of hydraulic power is steadily increasing, and an addi- 
tional boiler and pumping engine are found to be necessary. 


An Old Beam Engine. 

An interesting old beam engine, probably the oldest in 
Manchester, has recently ceased operations. It was used to drive 
a mill in Ancoats, and was built in 1820. It has a steam-jacketed 
cylinder 36}in. diameter and 7ft. 6in. stroke, with D-valves. The 
fly-wheel is 24ft. diameter, and makes 18 revolutions per minute, 


The New Gladstone Dock at Liverpool. 

By the courtesy of Mr. Anthony G. Lyster I was per- 
witted last week to inspect the work which has been accomplished 
in connection with the new Gladstone Dock at Seaforth. 
Although the work was only commenced in September last, 
remarkable progress has been made on the huge undertaking, 
and already about one-quarter of the walls has been completed. 
There are 750 hands employed, divided into two shifts. The 
work comprises two chief sections, namely, the dredging of 
the entrance channel, which will be 400ft. wide at the 
mouth, narrowing down to 120ft., and 27ft. deep below 
the old dock sill, and the excavation of trenches and erec- 
tion of the dock walls. The two sections of the work are separated 
by a temporary embankment which has been provided to keep out 
the sea. This is a continuation of the permanent embankment 
30ft. above the old dock sill Datum line on the north side fore- 
shore, which consists of spoil removed from the south-west corner 
of the dock. The concrete walls are being built on the solid rock, 
and are 19ft. Gin. thick at the base. The whole of the work is 
being carried out by and under the supervision of the Mersey 
Dock and Harbour Board’s engineers, and the dock is expected to 
be completed in three years from the date of its commencement. 


Tramwaymen’s Hours of Labour. 


The arbitrator’s decision in the dispute between the 
Manchester Corporation Tramway Committeeand the Amalgamated 
Association of Tramway and Vehicle Workers was announced on 
Wednesday. The decision of the arbitrator, Sir David Harrel, is 
in favour of the Corporation. The tramwaymen asked for the 
reduction of hours from 54 to 48 hours per week without a reduc- 
tion of wages or the curtailment of any other privileges. The cost 
to the ratepayers would have been £70,000 per year. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 

A very quiet trade has been done in hematite iron during 
the past week, and the market remains depressed in all its 
branches. Users of metal are only asking for small deliveries, 
and, as makers have disposed of most of the orders booked 
forward some time ago, are feeling the need of fuller orders. 
They are, however, regulating the production of iron to the 
demand, and it is noticeable that stocks are not increasing to any 
extent, which is significant. Prices are weak, and mixed Bessemer 
numbers are at 65s. 6d. net f.o.b., with warrant sellers at 63s. 3d. 
cash, and buyers 62s, 3d. three months. Very little business is 
being done in warrant iron, and there are few speculative sales 
taking place. Makers are not at the moment enabled to make 
much profit at the present cost of raw material. Iron ore is 
selling at 10s. 6d. for ordinary, 14s, medium, and 19s. 6d. best 
classes net at mines. Foreign ores are not coming to hand as 
freely as of late, although local smelters are the owners of several 
mines in —_ and Algeria. Some manganiferous ores are being 
imported for the manufacture of spiegeleisen and ferro-manganese, 
but the trade in these sorts is not very brisk. 


Steel. 


The steel trade is kept well employed, notwithstanding 
the depression in the iron trade; but it is only in the Bessemer 
department that the mills are kept going. Prices are easier, and 
orders are not so easy to get hold of as they were. Lately some 
large orders for mild steel have been sent away from Barrow for 


prices, 


Shipbuilding and Engineering. 
These are the only trades in the district which are 
actively employed. Indeed, activity is not quite sufficiently de- 
scriptive of their condition. In all departments there is an 
immense rush of work, and overtime is being worked on a very 
large scale, The yard of Vickers Limited has been busy for some 
time, but it was never so full of orders as at present. And 
the prospect is that the firm will be much busier still in the 
immediate future, as new work is coming to hand which 
will mean the employment of still more men, skilled and unskilled. 
There is a very great deal of work in progress in the yard in the 
way of gun-mountings, alike for British and other men-of-war, and 
the work in the marine engine department represents more 
indicated horse-power than has ever been under construction there 
at any one time. 


Shipping and Fuel. 
There is still a very quiet time in the shipping trade, and 

cargoes are difficult to get, while freights are low, and in many 
cases scarcely profitable. Fuel is in quieter demand, and there is 
a smaller consumption alike of coal and coke. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
General Conditions. 


ApakT from the pig iron and scrap trades, in which busi- 
ness appears to be still at a low ebb, there is a steady tone about 
local industries. This is largely due to the continued activity in 
the heavy trades on orders taken some time ago. Outside the 
armament branches there is a steady inflow of small orders for 
steel products, the shipbuilding demand being good. But the 
weakness of raw materials is preventing better prices being realised 
for finished material, and there are sti!l complaints under this 
head. For pig iron the market is extremely dull, although 
some of the Derbyshire sellers report that they are disposing of a 
fair quantity of foundry iron at about 51s. per ton net delivered. 


The Coal Trade. 


Following the reduced outputs during the holidays, the 
coal trade is very firm, with prices showing more strength than for 
some time past. More business is done in shipments in view of 
the prospect of an early reopening of Baltic navigation. Industrial 
consumption continues on a heavy scale. The outlook is regarded 
very hopefully by collieries, and in cases where outputs are well 
sold under contracts, higher prices are being asked for open 
market business, In some cases collieries are said to be in arrear 
with deliveries. Current prices remain on the basis of 8s. 6d. to 
8s. 9d. per ton for best South Yorkshire hards, with about 6d. per 
ton less for Derbyshire hards, 


Gas Coal. 


There is also more activity in gas coal for shipment, and 
the call for supplies on contract account has been larger. Quota- 
tions are maintained at last year’s prices for renewal of contracts. 


Slacks. 


Undoubtedly the best section of the coal market is that for 
slacks, and it is attributed largely to the demand being so much 
ahead of supplies, and seeing that this has been the case for most 
of the past six months when collieries had been working full time, 
it is thought that prices of-slacks will further advance when the 
outputs of the house coal pits come to be automatically reduced as 
the summer approaches. The Lancashire cotton districts are 
taking large supplies of slacks at the moment, and the other 
ordinary outlets will be supplemented by the export trade during 
the coming shipping season. Best slacks are extremely scarce, 
many collieries being in arrears with contract deliveries. Very 
few contracts are in course of renewal at the moment, but collieries 
are quoting small advances where inquiries are being made. 
Current quotations are somewhat nominal, and are as follows :—Best 
washed smalls, 5s. 6d. to 5s, 9d.; best hard slacks, 5s. 3d. to 
5s. 6d.; seconds, 4s. to 4s. 6d. 


House Coal. 


The house coal market has been helped a little by the 
clearance of stocks during the holidays, but there is no particular 
feature of interest, and prices are likely to undergo their usual 
reduction of 1s. per ton next month. The warmer weather is 
causing an easier demand all round. 


Coke. 


The coke market remains with prices at the best, in sharp 
contrast to the state of pig iron, where prices are at the lowest of 
the year. The strength is due in a large measure to the scarcity 
of coking fuel, owing to the stringent condition of the whole of the 
slack market, as mentioned above. Coke makers are unable to 
get supplies, except at higher rates, and with the demand from 
blast furnaces steady they are able to exact correspondingly higher 
prices for coke. Best washed samples rule at 12s, 9d. to 13s, 3d. 
per ton, with secondary qualities a shade less, 


Pig Iron. 


There is still little or no activity in the pig iron trade, and 
prices are dull. Some small hand-to-mouth purchases are being 
made by consumers to cover immediate requirements, but that is 
all. Contracts are difficult of renewal. Users are apparently not 
yet satisfied that prices have touched bottom. This is particularly 
the case in hematite iron and Lincolnshire qualities, the latter 
being quite neglected. Some few lots of Derbyshire foundry iron 
have recently changed hands at prices only a shade higher than 
those quoted for Lincolnshire. The finished iron trade remains 
quiet, although the bar mills manage to put in a full week on 
orders arriving from day to day. Nominally quotations are :— 
Lincolnshire, No. 3 foundry, 50s, 6d.; ditto, forge, mottled, and 
white, 49s. 6d.; ditto, basic, 52s.; Derbyshire foundry, 50s. to 51s.; 
ditto, forge 48s. to 49s. 6d., all per ton net, delivered Sheffield or 
Rotherham. East Coast hematites, mixed numbers, are no firmer 
than 70s, net delivered. 


The Steel Trades. 


In the steel trades the condition of the heavy branches 
remains as previously indicated, the armament departments being 
well supplied with work, and the other plant fairly busy on orders 
for forgings and castings for shipbuilders and marine engineers. 
From the general engineering trades there is a steady stream of 
small orders for various requisites, among which files are fairly 
good. In some quarters it is feared that the pronounced reaction 
in the pig iron and scrap markets is likely to affect adversely 
the steel trade’s prospects by causing users of steel to postpone 
orders as long as possible in the hope that concessions in price may 
be obtainable. In the lighter branches the export of steel for 
agricultural implements to Russsia is still a good feature, and 
generally makers of this kind of goods are enjoying a busy ship- 
ping trade with the Colonies and other overseas markets. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Pig Iron. 
A SOMEWHAT more favourable report can be. given this 





makers still find it difficult to do business at the present range of | is not so pessimistic as it has been, and a fair amount of business 


has been transacted during the last few days, while reports of 
furnaces to be blown out shortly have strengthened the position of 
sellers, Then statistics are decidedly more favourable. The pig 
iron is going away more freely than at any time since last autumn ; 
in fact, the shipments this month to 26th reached 107,898 tons, as 
compared with 71,508 tons last month, 99,182 tons in April last 
year, and 104,131 tons in April, 1909, all to 26th. There is an 
improvement on last month of over 40 percent. Furthermore, the 
stock of Cleveland pig iron in the public stores has only increased 
8660 tons this month, and probably will cease to increase when the 
furnaces that are to be blown out actually cease operation. 
The over-production has been the chief cause for the recent 
unsatisfactory prices, and a reduction has long been called 
for. No. 3 Cleveland G.M.B. pig iron has been as low as 
46s, 74d. per ton, and on the 19th inst. Cleveland warrants 
were down at 46s. 44d. cash buyers—the poorest figure that has 
been known since March, 1909. Some consumers evidently believed 
that iron was as cheap as it was likely to become, for fair orders 
began to come forward, and this week tolerably good contracts 
have been placed at 46s, 9d. per ton for early f.o b. delivery. It 
cannot, however, be reported that consumers have regained 
confidence so far as to buy much for forward delivery, though that 
will come soon if sellers can maintain their prices. No. 1 Cleveland 
pig iron is rather scarce, and consumers have had to pay for it 
50s. 3d. per ton for —_ delivery, while No, 4 foundry is at 46s. 3d. ; 
No. 4 forge at 46s.; and mottled and white at 45s. 6d. At present 
the quotations for forward delivery are practically nominal. 


Hematite Pig Iron. 

Notwithstanding that there is so much activity in the 
shipbuilding industry and in the plate and angle trades, the 
hematite pig iron business appears to have lost its sanguine tone 
and the tendency of prices continues downward. It is reported 
that too much is being made, but if that is the case, none of the 
surplus is being sent into the public stores, though it may be 
accumulating in producers’ yards. A furnace producing hematite 
iron is, however, to be blown out at the Normanby Ironworks, and 
Bolekow, Vaughan and Co. are about to stop one of their large 
blast furnaces. The easing of prices is more pronounced in Cum- 
berland hematite than it is in East Coast hematite iron, and there 
some furnaces have been restarted, which fact must tend to 
weaken quotations. Cumberland hematite warrants have dropped 
as low as 63s. 3d. per ton, and sellers of mixed numbers t 
Coast hematite pig iron have accordingly had to reduce their 
rates ; 63s. for prompt delivery is the best that can be got, but 
there have been a number of sales at 62s. 6d., and odd transac- 
tions at 62s., prices which cannot be profitable to makers, and 
they compare badly with the 65s. 6d. ruling in February, which 
was the best price of the year. This is a very different experience 
from what was predicted in the first two months of the year, every 
one then expecting the quotations to continue te rise, instead of 
which there has been a fall of 3s. 6d. 


Ironmaking Materials. 

Since the year opened the buying of Rubio and cther 
foreign iron ores has been conspicuous by its absence. Consumers 
had heavy stocks, and had good contracts arranged, so that they 
would not further commit themselves, especially at such high 
figures as the merchants asked, and when their own prices for 
hematite iron were falling. The 22s. 6d. per ton, which was 
quoted for Rubio ore delivered Tees or Tyne, has been for long a 
purely nominal figure ; indeed, it does not seem to have been 
realised since January, and then only in one or two instances. 
Some of the merchants have apparently abandoned the idea of 
securing such a rate as 22s. 6d., and business has been done at 
21s. 6d., and even 21s., but consumers are not in a hurry to buy 
even at the lowest figure named, for it is too much to have to give 
for ore when only 62s. can be obtained for pig iron, and lower 
prices still for foreign ore are looked for. It has been arranged 
that the wages of ironstone miners in Cleveland shall, for the 
ensuing quarter, be reduced 0.5 (one half of one) per cent., which 
is the same reduction as the sliding scale brought out for the blast 
furnacemen, and was generally expected with the reduced prices 
for pig iron. Coke is cheaper, there being still heavy stocks at the 
collieries, notwithstanding that they have been reduced during the 
holidays. Coke manufacturers are pressing sales, and this week it 
has been easy to buy coke at 15s. per ton delivered at Middles- 
brough furnaces, so that it is relatively cheaper than Cleveland or 
hematite pig iron. 


Manufactured Iron and Steel. 

While works as a rule are well employed, the future is 
not well assured, because there is so little new business on offer. The 
outlook, however, must be described as encouraging in the plate 
and angle branches, and any change of values in them must be in 
an upward direction, The bar iron manufacturers of this district 
are not following the example of the Scotch producers in reducing 
their quotations. The latter have brought down the price of iron 
bars for prompt delivery to £6 10s., and in some cases even £6 5s., 
both less 5 per cent., but the North-East Coast firms adhere very 
firmly to £7, less 2} per cent. As a matter of fact, they are not 
so badly off for work as the Scotch firms. A report has gained 
currency that the combination of bar iron manufacturers, which 
included the firms in nearly all British districts, had come to an 
end. As a matter of fact, this is not the case, but it has been 
arranged, on account of some firms being badly off for orders, that 
sales for prompt execution may be made at whatever price can be 
realised, Tes the combination rates are to be adhered to where 
forward contracts are concerned. Steel bars are quoted at £6 5s., 
less 24 per cent. f.0.t. ; steel ship plates are at £6 15s., iron ship 
plates at £6 12s. 6d., steel ship angles at £6 7s. 6d., and iron ship 
angles at £7, all less24 percent. f.o.t. Steel hoopsarein quiet request 
at £6 12s. 6d., as also issteelstripat£610s., both less24 percent. f.o.t. 
The quotations for steel joists vary from £6 7s. 6d. to £6 12s. 6d., 
less 24 per cent., according to quantity. The demand for heavy 
steel rails is slack, and most noticeable is the falling off in the 
demand from South America, which has been very large for the 
last three or four years, and has done a good deal towards keep- 
ing the mills in the North-East of England in regular operation, 
especially the demand from the Argentine. Assome of the rail 
mills in this district are not going full time, heavy steel rails can 
be got at £5 12s. 6d. per ton net f.o.b., and in some instances 
concessions from this figure are reported. 


Shipbuilding and Engineering. 

Work continues very brisk at the shipyards in the North- 
East of England, and the outlook is very good. Only a single 
shipyard is idle, and that is the establishment which was carried 
on till July, 1909, by Messrs. R. Craggs and Sons, at Middles- 
brough, since which time operations” have been suspended. 
Rumours have from time to time been in circulation that the yard 
was to reopened by another company. It is now to be 
announced that Alderman T. Roddam Dent, of Middlesbrough, 
has purchased the establishment, and it is believed that operations 
will shortly be recommenced. Some time ago Wm. Doxford and 
Sons, Sunderland, designed a self-discharging collier for Hamburg 
owners, and such good results have been attained that the builders 
have received an order for another vessel of the same type for British 
owners. She will have a deadweight capacity of 3750 tons on a 
light draught, and her speed will be 10 knots loaded. The steamer 
will be fitted with patented coal conveyors for the automatic dis- 
charge of the cargo, and will have nine hatchways of great breadth 
to secure self-trimming. The Tyne Iron Shipbuilding Company, 
at Willington Quay, is carrying out what it regards as an unique 
piece of work in shipbuilding. When a ship in course of construc- 
tion at its yard was fully framed, directions were received that she 
had to be lengthened by 22ft. A work of this kind has often been 








shipbuilding purposes, as the local mills are not being worked, and 


week respecting business in the Cleveland pig iron trade ; the tone 


carried out on a completed steamer in a dry dock, but to lengthen 
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a ship lying on the ways is very uncommon. The front section 
of the vessel was cut away and hauled up the yard for the required 
distance. Ship repairing is very brisk in the district, as vessels 
are being made ready for the opening of the Baltic and St. Law- 
rence trades. A Glasgow firm of railway plant makers is about 
to erect works at Albert Hill, Darlington, and has submitted the 
plans of its proposed establishment to the Streets Committee at 
Darlington. Steady progress is being made with the construction 
of the transporter bridge at Middlesbrough, and the total amount 
of work certified for up to the present is £65,483. The buildings 
in connection with the power house, shelters, offices, &c., have 
been commenced, and the formation of an approach road on the 
Middlesbrough side of the river is in progress. 


Further Labour Troubles on the North-Eastern Railway. 
Last week the North-Eastern Railway Company had 

trouble with the shunters at Thirsk Junction, who struck work 
because some of them were required to sweep out the guards’ vans 
when not otherwise employed. The other men employed there 
threatened to go out in support of the discontented shunters, but 
ultimately the dispute was amicably settled. This week the rail- 
way policemen at Newcastle and Hartlepool are up in arms, 
because the company has required such of them as are members of 
the A.S.R.S. to give up their membership of that organisation. 
Other railwaymen have held meetings in support of the policemen, 
who decline to withdraw from the society, and should the company 
dismiss these men, it is intimated that ail grades will cease work at 
midnight on the date of their discharge. They consider the order 
as “‘a gross interference with the freedom and liberty of the sub- 
ject.” On Wednesday a deputation from the aggrieved policemen 
waited upon the officials of the company at York. 


Coal and Coke. 


The main feature of the coal trade just now is the brisk 
demand for bunker coals. The Durbam coalowners are competing 
strongly and successfully with the Welsh, ard shipping companies 
which have hitherto used nothing but Welsh coal for their 
steamers are now giving good orders for Durham bunker coal, 
which is cheaper, and is reported to give qnite as good results. 
On account of the increased demand bunkers are realising quite as 
much as gas coals, ordinary being at 9s. 3d., and best at 9s. 9d. to 
10s , while best gas is at 9s, 6d., and seconds at 9s. Best steam 
coal is at 10s. 6d. per ton f.o.b., and seconds at 9s. The demand 
for coking coal is slow at 9s. 3d., with 9s. for coking smalls. 
Foundry coke is at 17s. to 18s. per ton f.o.b. The colliers in 
Durham and Northumberland are still pressing for the substitu- 
tion of the two for the three-shift day, which was inaugurated 
at the beginning of last year, when the Miners’ Eight Hours Act 
came into force in this district. They say it interferes with their 
social life, and they desire a change on economic grounds also. It 
is likely that the difficulty will be settled without any general 
strike, such as was at one time feared. 








NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 


The Warrant Market. 


THE course of the warrant market has been irregular 
since last report, but on the whole a somewhat better feeling has 
prevailed, and a considerable amount of iron changed hands for 
cash and future delivery, there being rather more than usual 
done for forward fixed dates. From the lowest figure of 46s. 3d. 
done last week there was an improvement in Cleveland warrants 
to 46s. 8d. cash, the price subsequently falling away to 46s. 54d., 
but afterwards recovering to some extent. Transactions also took 
place at 46s. 64d. for delivery in eleven days, 46s. 84d. fourteen 
days, 46s. 113d. twenty-one days, 46s. 10d. one month, 46s. 84d. 
for 8th June, and 47s. 2d. to 47s. 4d. three months. The course 
of business in America continues to influence the market, and 
advices in the last day or two are somewhat more encouraging. 
Prices have now given way to such an extent that there is believed 
to be a probability of consumers operating with more freedom. 


The Scotch Pig Iron Trade. 


Home users of Scotch pig iron are reported to be pur- 
chasing in small quantities still to meet only immediate require- 
ments. It is understood that makers are not very anxious to 
arrange contracts for delivery forward beyond two or three 
months at current rates. An increasing business is being done on 
shipping account ; the past week’s shipments reached 7718 tons, 
compared with 4520 in the corresponding week of last year, and 
there is an increase in the aggregate shipments for the year to 
date amounting to 18,577 tons. Some of the special brands of pig 
iron on which old contracts have run out can now be had at lower 
prices, while others maintain the high rates of the opening weeks 
of the year. Free at ship at Glasgow, Govan and Monkland, 
Nos. 1, are quoted 55s. 6d.; Nos. 3, 54s. 6d.; Carnbroe, No. 1, 
59s ; No. 3, 55s.; Clyde, No. 1, 60s.; No. 3, 55s.; Gartsherrie and 
Calder, Nos. 1, 60s. 6d.; Nos. 3, 55s. 6d.; Summerlee, No. 1, 
62s. 6d.; No. 3, 57s. 6d.; Langloan, No. 1, 65s.; No. 3, 60s.; 
Coltness, No. 1, 82s.; No. 3, . 6d.; linton, at Ardrossan or 
Troon, No. 1, 55s. 6d.; No. 3, 54s. 6d.; Giengarnock, at Ardros- 
san, No. 1, 63s.; No. 3, 58s.; Dalmellington, at Ayr, No. 1, 58s.; 
No. 3, 56s.; Shotts, at Leith, No. 1, 6ls.; No. 3, 56s.; Carron, 
at Grangemouth, No. 1, 62s. 6d.; No. 3, 57s. 6d. per ton. There 
are 86 furnaces in blast in Scotland producing the different classes 
of pig iron, compared with 85 at this time last year. 


Hematite Ore and Pig Iron. 


The charges for hematite ore have for some time been felt 
as too high in view of the reduced prices of pig iron. For the 
better qualities of ore the quotation is 20s. to 21s. per ton for 
delivery in the Clyde, and the users find that these charges are not 
in consonance with the present state of the trade. Values of ore 
have been coming down in the United States owing to reduced 
production of pig iron, and it is not unlikely that consumers here 
may reduce their orders unless the terms are modified in their 
favour. Some of the makers are practically independent of the 
open market, owning ore mines of their own. In the earlier part of 
the year ore imports into the Clyde showed a considerable increase 
over those of the corresponding period of 1910, but this increase 
has now disappeared, and is not unlikely to be followed by a 
decrease. Users of hematite pig iron have been indifferent pur- 
chasers owing to the lack of specifications for steel, and on this 
account some makers of hematite have been putting iron into 
store, and sales have been pressed within the last few days, with 
the result that the price of Scotch hematite has fallen further 1s. 

r ton, merchants now quoting 67s. for delivery at West of 
Eeotland steel works. There has been an absence of buyers of 
hematite warrants on Glasgow Exchange. Still, it is felt that 
large quantities of hematite will be required in the near future, 
but so long as the iron market continues in its present depressed 
state consumers may be expected to purchase merely for imme- 
diate requirements. 


Finished Iron and Steel. 

The makers of malleable iron do not find the market more 
favourable to the effecting of business since prices were reduced. 
A free hand is now the rule, however, and probably the volume of 
business may soon expand a little ; but complaints are stil] made 
that it is not possible to keep machinery running full time. Home 
requirements are only too easily met, and the competition for 
export business is in no measure abated. In the steel trade there 
is a lack of orders for angles, but plates are more wanted both for 
ships and boilers, the call for the latter being pressing both for 
land and marine boilers. General structural steel is not so much 


wanted, but the outlook in this department is not so far dis- 
couraging. A good deal of reliance is placed on the colonial 
markets. The capacity of output is so great that large orders are 
necessary to keep the works in anything like full operation. 


The Coal Trade. 
The shipping department of the coal trade has been 
more active, and the prospects are a little more encouraging 
owing to the Baltic trade now coming to the front. Consump- 
tion at home is heavy, and the coastwise and Irish shipments have 
shown considerable expansion in the last week or two. The news 
that the Westphalia Coal Syndicate has decided that April 
rices shall rule during May has had a somewhat reassuring effect 
ere, for only a few days ago rumours were current that the 
syndicate had lost its influence, and that prices were likely to go 
down and competition increase. As it is the German competition 
is growing in a way that causes some uneasiness to shippers. Out- 
— are large and steady in Scotland, and prices in the home 
ranches have been fairly steady. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Last Week’s Coal Trade, Cardiff. 
Last week was another indifferent week, as the pits were 

only restarted on Wednesday night, and when work was begun 
large numbers of the men were absent. Many of the colliers have 
homes in different parts of Wales, and when holidays begin stay 
with their families, and only return in a desultory fashion. After 
resumption of work there was little pressure for large coals, and 
consequently prices were easy, but small coals were in strong 
demand. Forward business was by no means easy, sellers being 
strongly of opinion that prices will advance, and increased steadi- 
ness likely. Dry steams easy ; Monmouthshire coals rather easy 
for early delivery, but as the day advanced improved, and for 
shipment in May were firmly held. 


Latest Coal Quotations, Cardiff. 


Mid-week brought no alteration to the condition of trade. 
On ’Change it was reported that business was quiet, and that the 
demand for large steam coal was tardy, only just sufficient to 
maintain quotations on a steady basis. There was not much hope 
entertained of a settlement. The meeting in London is not 
expected to alter matters, but small strikes are being settled, and 
this seems to show that a better tendency exists. The Tarem 
collieries, after four weeks’ stoppage, have decided, as the result 
of a ballot, to return to work. The Somerset colliers are also 
giving way. The chairman of the Coalowners’ Association has 
expressed himself as certain that they cannot accept arbitration 
in face of the agreement signed by the colliers, and pits must 
remain closed unless owners’ termsare accepted. At the confer- 
ence in London this week the South Wales Federatiou is to 
be asked to subscribe £3000 we week to support the strikers, Two 
representatives, who were delegated to report on the case, are to 
attend, and much is expected to turn upon their report. 
Buyers appear bent upon a waiting policy. At present stocks are 
consid ay d, smalls scarce, and prices advancing. Latest : 
—Best large steam, 17s. to 17s. 3d.; best seconds, 16s. to 16s. 6d.; 
ordinaries, 15s. to 15s. 9d.; best drys, 15s. 9d. to 16s. 3d.; 
ordinary drys, 14s. 9d. to 15s. 3d.; best washed nuts, 14s. 6d. 
to 15s.; seconds, 13s. 6d. to 14s.; best washed peas, 12s. 6d. 
to 13s. 6d.; seconds, lls. to 12s.; best bunker smalls, 10s. 3d. to 
10s. 9d.; best ordinaries, 9s. 9d. to 10s.; cargo smalls, 9s. 
to 9s. 9d.; inferiors, 8s. 6d. to 9s.; best Monmouthshire 
black vein, 15s. 9d. to 16s.; ordinary Western Valleys, lds. 
to 15s. 6d. ; best Eastern, 14s. to 14s. 6d.; seconds, 13s. 6d. to 
14s. Bituminous:—Very best huuseholds, 17s. 6d. to 18s.; best 
ordinaries, 143. 6d. to 16s. 6d.; No. 3 Rhondda, 17s. to 17s. 6d.; 
brush, 13s. 3d. to 13s. 9d.; smalls, 10s. 6d. to 10s. 9d.; No. 2 
Rhondda, 12s. 3d. to 12s. 9d.; through, 10s. 3d. to 10s. 9d.; 
smalls, 8s. to 8s. 6d. Patent fuel, 15s. to 16s. Coke: Special 
foundry, 24s. to 26s.; foundry, 19s. to 21s.; furnace, 16s. da. to 
17s. 6d. Pitwood, ex ship, 17s. to 17s. 6d. 


Newport, Mon., Coals. 

The holidays affected the shipments of coal to a serious 
extent ; only 40,460 tons of coal were cleared to foreign destina- 
tions and 9307 tons coastwise. Latest :—The tone of the market 
mid-week was fairly good, tonnage reported as arriving, and the 
tendency of the steam coal market was regarded as satisfactory 
and-steady for prompt positions. Sellers were quoting firmly for 
forward, but buyers inclined to hesitate about mid-May and later 
boe«ings ; small scarce ; house coals firm. Latest:—Steam coal, 
ver, best black vein, 15s. 6d. to 15s. 9d.; Western, 15s. to 
15s. 3d.; Eastern, 13s. 9d. to 14s. 3d.; other sorts, 13s. 6d. to 
13s. 9d.; best smalls, 93. to 9s. 6d.; seconds, 8s. 3d. to 8s. 9d.; 
inferiors, 7s. 9d. to 8s ; bituminous, best households, 15s. 6d. to 
16s. 6d.; seconds, 14s. to 15s. Patent fuel, 14s. 6d. to 15s. Coke, 
foundry, 18s. to 20s.; furnace, 16s. 6d. to 17s. 6d. Pitwood, 
17s, to 17s. 6d. 








Swansea Coals. 


The trade of the port last week showed a falling off com- 

red with that of the previous week to the extent of 10,000 tons. 
But it is interesting to note that the demand for anthracite is 
steadily improving. Travellers on the railways note and comment 
upon the fine samples exhibited on the wagons on their way for 
shipment. Last week the shipment of coal and patent fuel totalled 
nearly 70,000 tons. Latest :—Anthracite in strong demand, and 
the undertone good. More briskness in market, Swansea Valley and 
red vein in healthy form. Latest :—Best malting, 21s. to 23s. net; 
second malting, 17s. to 19s. 6d. net ; big vein, 15s. 6d. to 17s. 6d. 
net ; red vein, 11s. 6d. to 12s, 6d., less 24 ; machine-made cobbles, 
21s, to 22s. 6d. net ; Paris nuts, 22s. to 23s. 6d. net; French nuts, 
22s. to 23s. 6d. net ; German nuts, 22s, to 23s. net ; beans, 19s, 6d. 
to 21s. 6d. net; machine-made large peas, lls, to 11s, 6d. net; 
fine peas, 9s. 6d. to 10s. net ; rubbly culm, 6s. 6d. to 7s., less 24 ; 
duff, 3s. to 3s. 3d. net. Bituminous: No. 3 Rhondda, 18s. to 
18s, 6d.; through, 15s. 6d. to 16s.; small, 10s. 9d. to lls. 6d. 
Patent fuel, 13s. 6d. to 13s. 9d., all less 24, Coal quotations all 
f.o.b. net cash thirty days. 


Iron and Steel. 


The milis and steel works were idle at Dowlais last week 
and advantage was taken to carry out repairs and despatch small 
orders. The repairing mechanics were very busy and handled 
some heavy machinery. The blast furnaces were kept well 
greg the produce going to stock. The Landore furnace also 
did good work, and gave an average yield of pig ; pig iron produce 
at Port Talbot about an average. Latest quotations Swansea :— 
Pig iron, hematite mixed numbers, 63s. cash, 63s. 8d. one month ; 
Middlesbrough, 46s. 64d. cash, 46s. 94d. one month ; East Coast 
hematite, 68s. 6d. to 69s. c.i.f.; West Coast hematite, 68s. 6d. to 
693, c.i.f.; Scotch, 52s. 74d., 52s. 104d. one month ; Welsh hema- 
tite, 69s. to 70s.; Siemens steel bars, £5 per ton; Bessemer, 


£4 17s. 6d. to £5; iron ore, Rubio, 21s. 6d. to 22s. 


Tin-plate. 

The production in some places has been lessened. A 
month ago four mills were stopped at the Morriston tin-plate 
works. These works have been principally engaged in producing 
oil plates, but since the American tariff arrangements have come 
into operation these and other mills have been affected. Latest 
uotations: Market steady; ordinary tin-plates, 14s. 3d. to 
4s, 44d.; ternes, 25s. 6d. 26s.; C.A. roofing sheets, 30 g., 
£9 7s. 6d. per ton ; big sheets for galvanising, 30 g., £9 7s. 6d. ; 


————— 
a 


finished black plates, £11 12s. 6d. to £11 15s. per ton 3; palvani 

sheets, 24g., £10 10s; block tin, £196 10s to £193 he ee 
months, Other quotations: Copper, £54 7s. 6d. cash ; £55 thre 
months ; lead: English, £13 10s. per ton ; Spanish, £13 pl eg 
£24 ; silver, 244d. per oz. i 








NOTES FROM GERMANY, FRANCE, BELGIUM, 
(From our own Correspondent.) ; 
Rheinland-Westphalia. 


THOUGH the market for iron and steel is rathe 
than usual at this time of the year, prices have remained firm and 
demand satisfactory, if not extensive. The dissolving of the Bai 
Convention has not had the dreaded effect on prices ; less thon 
M. 103 p,t. are not accepted, and the average quotation continues to 
be M. 105 p.t. A tolerably steady trade is done in pig iron, but 
rates leave very little profit. Owing to a rising demand from the 
blast furnace works, the — of the Siegerland iron ore mines is 
readily consumed. Krupp-Essen is reported to have acquired two 
additional ore mines, so that it now owns five in the Siegerland 
Offers as well as demand in the scrap iron industry have increased : 
rates vary between M. 45 and M. 62 p.t., according to quality, 
Hoops are rather weak in price in consequence of keenest com, 
petition, both among inland firmsand from abroad. In some cases 
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M. 135 p.t. have been taken, although the Convention price ig 
M. 140 to M. 145 p.t. Employment as well as prices show an 
improvement in the plate trade ; the export in heavy plates has 
advanced of late, M. 113 to M. 114 p,t. Antwerp being asked and 
firmly maintained. Sheets vary between M. 135 and M. 139 p.t. 
Active employment and low prices are reported from the wire wills « 
the requirements up to the third quarter can be covered at M. 136 
: Little is done in wire nails for the present; M. 16.25 to 
M. 16.75 per 100 kilos, continue to be quoted. From the hard. 
ware and tool industry active employment is reported, and prices 


may be regarded as satisfactory. Competition is exceedingly keen 
in the gas pipe department, with the result that prices give way in 
quite an alarming degree. After the dissolving of the Gas Pipe 
Syndicate, some of the principal German pipe mills resolved, in 
cases where heavy orders are in question, to make an agreement 
about prices. The following mills have now joined in a Gierman 
Gas Pipe Syndicate :—Gelsenkirchen, Lauchhammer, Buderus, 
Westdeutsches Visenwerk, Kray, and Stiihlen in Deutz. 


List Quotations. 

The following are the current list rates per ton, free at 
works :—Raw spathose iron ore, M. 11.60 ; roasted ditto, M. 16.50; 
Nassau red iron ore, M. 12 50 to M. 13; spiegeleisen, 10 to 12 per 
cent. grade, M.63toM. 5; white forge pig, M. 59 to M. 60; tho same, 
Siegerland quality, M 58 to M. 59; German Bessemer, M. 7u ; basic, 
free Luxemburg, M. 52 to M. 53; Luxemburg forge pig, M. 48 to 
M. 50; Luxemburg foundry pig, No. 3, free Luxemburg, M. 50 to 
M. 52; German hematite, te 70 ; common bars in basic, M. 105 to 
M. 108; iron bars, M. 130 to M. 133; hoops in basic, M. 135 to 
M. 140; common plates in basic, M. 122 to M. 124; plates for 
boilermaking purposes, M. 132 to M. 134; sheets, M. 140 to 
M. 145 ; drawn wire in iron or steel, M. 130. 


Coal and Coke. 

The German coal market has been firm and active, espe- 
cially where engine classes of fuel are concerned. House coal is 
quiet, coke is in regular demand, and rates continue firm as before, 


Austria-Hungary. 

Both raw and finished iron have been well inquired for, 
and activity at the various shops and factories is rather more 
brisk than in the beginning of the quarter, A rising tendency is 
felt in the hardware industry. 


Iron and Steel in Belgium. 

The majority of the mills and factories are in good occu- 
tion, but the tendency of prices is rather fluctuating. A stiffen- 
ing tendency is noticed in the prices for semi-finished steel, and 
for all the various articles of finished iron and hardware. T'rans- 
marine consumers have been purchasing more freely. Heavy 
orders in rails, amongst them one for 17,000 t. for Brazil, 12,000 t. 
for the Catanga Railway, 8500 t. for Turkey and Roumania, and 
6000 t. for Holland and Denmark, as well as inland orders for 
Government and private railways, secure full employment for 
months to come. A fair amount of fresh work has been received 
at the plate and girder mills ; in pipes more life is also felt. The 
increase in export of the above-named articles was very marked 
last year ; in 1910, 54,000 t. of rails more were exported than in 
1909, the total export being 164,800 t. The imports in rails like- 
wise rose from 2000 t. in 1909 to 5748 t. in 1910. The export in 
girders was 66,500 t., or 5000 t. higher than in 1909. Foreign 
deliveries in plates advanced 10,000 t., reaching 148,780 t. ; imports 
from abroad were 30,050 t., as compared with 27,250 t. in 1909. 
The machine and construction shops have been fortunate in secur- 
ing extensive orders from French railways, principally goods 
wagons and locomotives. A new steel works is going to be built 
in Chatelinau, near Charleroi ; Messrs. Cockerill, of Seraing, are 
going to build a large pipe mill for seamless tubes, and the 
Société Metallurgique intends enlarging its shops and factories. 
Coal is readily consumed in Belgium, and rates continue firm. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


THE International Tool and Supply Company (J. H. Petersen) 
informs us tbat it has acquired the manufacturing business of the 
Centaur Engineering Company, of West Orchard, Coventry, and 
also the freehold works of Ansell’s Machinery Stores, 59-61, Sheep- 
street, Gosta Green, Birmingham, and has taken the Grove-street 
Works, Smethwick, retaining its central offices at Trocadero 
Chambers, Temple-street, Birmingham. The combined firms will 
trade as the Centaur Tool Works, Limited. 


Ropcers Bros. inform us that they have acquired as a going 
concern the gear manufacturing business of J. B. Hamilton and ( 10s, 
Limited, late of Unica Works, Southey-road, Tottenham, which 
they have added to that of their own business of gear specialists 
and general engineers. They have recently erected works at 
Baker-street, Brixton, London, 8.W., and have appointed Mr. 
P. F. Brittain, who was associated with J. B. Hamilton and Co., 
Limited, as their sole agent, with offices at 110, Cannon-street, 
London, E.C. 








THE CHARTERED INSTITUTE OF PATENT AGENTS.—A con- 
versazione was held on Wednesday evening last at the Grafton 
Gallieries by invitation of the President and Council of the 
Chartered Institute of Patent Agents. The guests were received 
by the president, Mr. Oliver Imray, and Mrs. Imray, and a 
musical programme by a band of the Royal Engineers was pro- 
vided. A most enjoyable evening was spent. 


Contracts.—-Goodwin, Barsby and Co., of Leicester, have just 
received an order from the Newton Abbot Urban District Council 
for a complete stone-breaking, elevating, and screening plant.— 
Crompton and Co., Limited, have received a contract from Vivian 
and Sons, of Hafod, near Swansea, for the electrification of their 
copper rolling mills. The rolls, which are continuous running, are 
to be driven by two 300 horse-power motors running at a speed of 
150 revolutions per minute. The contract also includes a 1000- 
ampére storage battery with automatic reversible booster of the 
Chelmsford type. A complete set of switchgear and cable-work is 
also included, 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, April 12th. 
x the opening of the month manufacturers of machinery 


end equipment, as well as of large tools, have been in receipt of an 
nusual number of inquiries and specifications calling for the 
furnishing of such products, most of it to be delivered before the 
opening of summer. Some of these inquiries come from Japan, 
and quite an encouragin number from European sources. Rail- 
way managers have within the past week or so signed contracts 
for the delivery of machinery and tools for which inquiry was 


e late in February and late in March. These inquiries have 
already been reflected in the crude iron and crude steel market by 
way of inquiries for materia] to answer the requirements of the 
machinery makers. Last week an order was booked from the 
Harriman Lines for 72,000 tons of steel rails, which is about half 
of the estimated requirements of that concern. The Steel Cor- 
ration secures half of the order and other companies the 
rest. (Quite a rush of moderately sized orders have been booked 
for sections and plates, and the locomotive builders have been 
quite fortunate this week in the booking of orders for engines, 
nearly all of which are wanted soon. At the present time makers 
of foundry iron are securing the bulk of pig iron business. The sheet 
and bar interests report a sufficient improvement in mill demand 
to suggest to them the probability of an increased output. North- 
western railways are gee pod ordering rails, probably by 
the early summer, which will give the mills about 50,000 tons. 
The copper market is rather inactive, partly due to the fact of 
the very heavy production maintained by the mines. Domestic 
consumers are pretty well supplied, and there is little disposition 
to purchase for forward delivery. The tin market has been ex- 
cited by foreign reports, Arrivals so far this month, 1674 tons. 


New York, April 19th. 


The largest single order taken this week was for 4500 tons of 
plates for shipbuilding, which went to the Carnegie Company. 
Quite a number of orders, which has run into several thousand 
tons, were taken for construction purposes in various parts of the 
country. In structural material the business has been spasmodic, 
especially because the railroads are still buying in a piecemeal sort 
of way as formerly. The question as to the price of ore as to the 
coming season will be determined this week, though the United 
States Steel Corporation is taking no hand in the matter. It 
furnished al] its own ore, and has none for sale. Crude steel is 
still unsettled in price, and the i contracts usually placed 
at this season are held up until buyers and sellers can 
agree. The demand for wire products improves each week, 
because of the opening up of agricultural conditions. The 
wire mills will probably run full time until early summer. The 
plate mills are having their summer, and full time is assured 
for at least several weeks. The shipyards along the lakes are kept 
quite busy on the construction of vessels for lake service. The 
Toledo Shipbuilding Company will soon start on the construction 
of a ferry which will have a capacity of twenty-five large cars. A 
large amount of steel will be wanted for the construction of a 
system of grade crossings in Toledo, to be constructed by the 
Pennsylvania Railroad Company. A Missouri, Kansas and Texas 
Railroad is in the market for enough rails to lay 100 miles of 
track. The steel industry in general is gaining in business, and 
the evidences of greater activity is becoming more pronounced 
each week. The improved condition is especially noticeable in 
the locomotive works where capacity is not very far below its 
maximum, In the lighter branches of the steel industry the 
activity is fair for the season, and the production is gauged 
to cover actual demands, so that there is no accumulation 
of stock. The copper market is without interest, and those 
buyers who might buy have been discouraged by the recent 
weakening of quotations, which appear to be justified by the 
increasing production. The largest melting interests have stocks 
on hand for some time, and they propose to run their stocks toa 
very low limit before making new purchases for entering into 
contracts involving late delivery. The heavy production of copper 
under ordinary conditions would threaten a weakening of electro- 
lytic especially, and this would be the case were it not for the 
enlargement of consumptive requirements from so many quarters 
of the globe. 


mad 








LAUNCHES AND TRIAL TRIPS. 


HALVDAN, steel screw steamer ; built by Sir Raylton Dixon and 
Co., Limited ; to the order of Brunsgaard Krosterund, of Drammen, 
Norway ; dimensions, 372ft. by 52ft. 6in. by 26ft. 5in.; to carry 
7400 tons ; engines, triple-expansion, 25in., 4lin., 68in. by 48in. 
stroke, pressure 180 lb.; constructed by the North-Eastern 
Engineering Company, Limited ; launch, March 16th. 


THEMIS, shelter deck vessel ; built by Wm. Doxford and Sons, 
Limited ; to the order of Mr. Wilh. Wilhelmsen, of Tonsberg ; 
dimensions, 416ft. by 60ft. by 39}ft.; engines constructed by the 
builders ; launch, March 30th. 

VoscEs, steel screw steamer; built by Sir Raylton Dixon and 
Co., Limited ; to the order of James Moss and Co., of Liverpool ; 
dimensions, 256ft. 3in. by 38ft. by 18ft.; to carry 2000 tons; 
engines, triple-expansion, 2l]}in., 36in., 59in. by 39in. stroke, 
pressure 180 1b.; constructed by John Dickinson and Sons, of 
Liverpool ; trial trip, April 1st. 

Yoro, steel screw steamer; built by Swan, Hunter and Wigham 
tichardson ; to the order of the Emerald Steamship Company, 
Limited ; dimensions, 270ft. long ; engines, triple-expansion ; con- 
structed by the builders ; launch, April 3rd. 

_ARNA, steel screw steamer; built by Wm. Gray and Co., 
Limited ; to the order of S, M. Kuehnle and Son, of Bergen, Nor- 
way ; dimensions, 422ft. 6in. by 54ft. by 26ft. llin.; engines, 
triple-expansion, 27}in., 43}in., 73in., pressure 180 1b. ; constructed 
by the builders ; trial trip, April 6th. 

ERDELEY, steel screw steamer ; built by Palmer's Shipbuilding 
and Iron Company ; to the order of the Hungarian Levant Steam- 
ship Company, Limited ; dimensions, 378ft by 53ft. by 26ft. llin.; 
engines, triple-expansion, 23hin , 39in., 66in. by 45in. stroke, 
pressure 180 lb.; constructed by the builders ; trial trip, April 7th. 
_ ZEVENBERGEN, steel screw steamer ; built by Irvine’s Shipbuild- 
ing and Dry Docks Company, Limited ; to the order of the Stoom- 
vaart Maatschappi ‘‘ Hollandia,” of Rotterdam ; dimensions, 340ft. 
by 47ft. by 24ft. 10in.; engines, triple-expansion, 234in., 38in , 
64in. by 42in stroke, pressure 180 lb.; constructed by Richard- 
sons, Westgarth ; launch, recently. 

_ Lypta, steel screw salvage tug; built by Hepper and Co., of 
South Shields; to the order of the Buenos Aires Great Southern 
Railway Company; dimensions, 101ft. by 2I!ft. by 12ft. 6in.; 
engines, triple-expansion, 14in., 28in., 36in. by 24in. stroke, pres- 
sure 180 1b.; recently completed. 

GROFKHUEN HEDERVARY, steel screw steamer; built by Sir W. 
G. Armstrong, Whitworth and Co., Limited ; to the order of the 
Atlantica Sea Navigation Company, of Budapest; dimensions, 
378ft. by 52ft. 3in. by 26ft. 4in.; to carry 7200 tons; engines, 
triple-expansion, 26in., 42in., 68in. by 48in. stroke, pressure 180 1b.; 
constructed by Blair and Co.; trial trip recently. 

SANDEFJORD, steel screw steamer ; built by Sir W. G. Armstrong, 
Whitworth and Co.; to the order of P A. Gron, of Sandefjord ; 
dimensions, 452ft. by 58ft. by 28ft. 8in.; to carry 10,650 tons; 
engines, triple-expansion, 284in., 47in, 78in. by 54in. stroke, 
pressure 180 lb.; constructed by the North-Eastern Marine Engi- 
heering Company ; trial trip, recently. 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment ie not illustrated the Specification is without 
drawings. 

Copies of Specifications ma be obtained at the Patent-ofice Sale Branch, 
25, thampton-buildings, Gidenpdene, London, W.C., at 8d. each. 

The first date given is the date of application; the second date at the 
end of the abridgment is the date of adverti. t of the “pt 
of the complete specification. 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the ay en orga give notice at 
the Patent-ofice of opposition to the grant of the Patent. 











STEAM ENGINES. 


14,228. December 3rd, 1910.—IMPROVEMENTS IN PISTONS, PISTON 
VALVES, AND THE LIKE, Thomas McConnachie Stephen, 172, 
Market-street, Aberdeen. 

The piston body is of usual form. Over it is slipped a flanged 
inner ring A having a screw thread on its outer surface. An outer 
conical ring B engages with this screw thread and with a corre- 
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spondingly coned surface on the interior of the metallic packing 
ring C. A pin D holds the inner ring A stationary, so that on 
screwing down the outer ring B the packing ring C is wedged out- 
ward by the conical face. The packing ring is cut in one or more 
places to allow for expansion, and where so cut is provided with 
distance pieces E to prevent leakage. Tins F are arranged to hold 
the two rings A and B relatively together.—Apri/ 5th, 1911. 


DYNAMOS AND MOTORS. 


23,958. October 17th, 1910.—IMPROVEMENTS RELATING TO THE 
CoNnTROL OF ALTERNATING CURRENT INDUCTION Motors, 
Maurice Milch, of IV. Ferencz Jozsef-Rakpart, 27, Budapest, 
Hungary. 

The slip rings A connected to the rotor winding of the induction 
motor to be regulated are supplied from a commutator machine 
whose commutator and armature B are connected through the 
brushes C in series with the compensating windings D, these 
windings being arranged on the stator of the machine. The 
exciting windings E of the commutator machine also situated on 
the stator are fed from a star-connected auto-transformer F which 
in turn is excited from the terminals of the commutator machine. 
At the maximum slip of the induction motor, below or above 
synchronism, the sliding contacts G of the regulating transformer 
will be closest to the terminals H of the transformer, these 
contacts gradually approaching the star point of the transformer 
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below or above 


As soon as the sli 
synchronism has reached a certain small value, the regulating 
contacts G are switched over to the terminals K of connections 
from the brushes L of a small frequency converter, the slip-rings 
M of which are fed by known means such as a transformer from 
the ev source of current. By now decreasing the voltage of 


as the slip decreases. 


the brushes L of the frequency converter, the slip of the induction 
motor is further decreased until very nearly synchronism is 
reached, when this voltage is reversed and increased again, 
thereby increasing the slip of the induction motor in a sense that 
is opposite to the slip referred to above. As soon as the value of 
this slip has reached a magnitude that corresponds to the 
maximum output of the frequency converter, the terminals of the 
exciting windings E are switched off the frequency converter on to 
the regulating transformer, and the course of regulation on the 
transformer is reversed until the highest slip is reached. The 
currents in the exciting windings E will require to be reversed 
while passing through synchronism.—A pril 5th, 1911. 


SWITCH GEAR. 


12,428. May 21st, 1910.—IMPROVEMENTS IN OR RELATING TO 
ELEcTRIC RESISTANCES, Clarke, Chapman and Co., Limited, of 
Victoria Works, Gateshead-on-Tyne, and Robert Charles 
Harris, of the same address. 

In the example illustrated A is the resistance strip, corrugated 
longitudinally to within a short distance of the regions where it is 
bent or folded, the strip previous to corrugation being punched 





with holes, C is the binding rod of metal covered with — 
material D. E are insulating washers, and F metal washers pla 


between the folds of the strip. H are the terminals serving to 
support the unit. L are nuts and M spring washers serving to 

















clamp the strip, washers and terminals together. A modification 
is also described.—A pri/ 5th, 1911. 


AERONAUTICS. 


30,190. December 29th, 1910.—ImMPROVEMENTS IN AEROPLANES, 
Edouard Deniéport, 9, rue de Seine, Suresnes. 
This is a spring landing device for aeroplanes. The axle of the 
landing chassis is composed of a laminated spring A, held in 
a bracket B mounted on the framework of the machine. The 
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planes of the wheels are offset relatively to the hubs by a method 
of spoking. A plate spring C is arranged inversely with regard to 
the plates of the main spring A. is spri is intended to 
resist the torsional couple arising from the fact that the plane of 
the wheel is situated beyond the extremity of the main spring.— 
April 5th, 1911. 


MOTOR CARS AND ROAD TRAFFIC. 


28,754. July 8th, 1909.—IMPROVEMENTS IN Motor TRACTORS FOR 
AGRICULTURAL AND OTHER PURPOSES, Herbert Percy Saunder- 
son, Elstow Works, Bedford. 

The device described in this specification is intended to provide 
means cope | the engine of a motor tractor may be disconnected 
from the travelling wheels and employed to drive a pulley from 
which a belt may be taken to any stationary machine it may be 
desired to work. From the motor A power is transmitted through 
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the friction clutch B to the pinion C. This gears with the wheel 
D carried on one shaft of the change-speed gear-box E. The other 
shaft of the gear-box carries the pinion F, from which power is 
transmitted through differential gearing G to the travelling wheels 
H. The pinion C slides on the extended boss of one half of the 
friction clutch B, and rotates therewith through the agency of a 
feather key. A belt pulley J is also mounted on this boss and 
rotates with it. The pinion C can thus be employed for trans- 
mitting power to the travelling wheels, or it can be withdrawn out 
of mesh with the wheel D until it lies within the interior of the 
pulley J, which will then rotate without necessitating the rotation 
of the travelling wheels.— April 5th, 1911. 


CRANES AND CONVEYORS. 


14,580. June 16th, 1910.—IMPROVEMENTS IN CRANES, Sir W. G. 
Armstrong, Whitworth and Co., Limited, and Clarence 
Oliver Ridley, both of Elswick Works, Newcastle-on-Tyne. | 

This crane is intended to deal economically with widely varying 
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loads. 


mounted the jibs D. 
the turning cylinders for the jibs at F. 
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represented at G. 
rams, so 
different powers can be obtained from them. 


work together four different powers can also be obtained.—<A pri/ 


5th, 1911. 


MACHINE TOOLS AND SHOP APPLIANCES. 
17,151. 


the rolls. 
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B meshes with another D immediately below it, and the pinion C 
with another E immediately above it. The pairs of pinions B D 
and C E drive corresponding rolls, and it will be seen that if the 
pinion A rotates in the clockwise direction, the rolls corresponding 
to the pinions B D will turn into one another from the front of the 
mill, and the rolls driven by the pinions C E will turn into one 
another from the back. In this way material can be fed through 
the lower pair of rolls from the front and returned through the 
top pair from the back.—Apri/ 5th, 1911. 


TESTING AND MEASURING INSTRUMENTS. 


1336. June 1st, 1910.—IMPROVEMENTS IN THE ART OF SYNCHRO- 
NISING ALTERNATING - CURRENT GENERATORS, the Western 
Electrical Instrument Company, Waverly Park, Newark, New 
Jersey, U.S.A. 

The various parts of this apparatus are marked on the engrav- 
ing. The small non-inductive resistance is for giving to the 
current flowing through the movable coil a phase angle of 90 deg. 
ahead of that in the field coil circuit when the electromotive 
forces impressed across the movable and field coi] circuits have the 
same phase and frequency. This small non-inductive resistance is 
only used when this angle is sufficiently greater than 90 deg. to cause 
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a visible error. When the two machines are in phase no torque 
will be exerted upon the movable coil, and the pointer will stand 
in its normal or central position under the influence of spiral 
springs. The lamp will now be glowing at its maximum brilliancy. 
As the machines pass out of phase the index needle will be de- 
flected to one side or the other, dependent upon which one is lead- 
ing in phase. When the machines are in phase opposition the 
pointer will, of course, stand in the central or normal position, but 
the lamp under this condition will be absolutely non-luminous, 
and therefore the pointer cannot be seea.—April 5th, 1911. 


MISCELLANEOUS. 


May 11th, 1910.— Process ror MANUFACTURING, BY 


11,651. 
MEANS OF THE ROLLING MILL, TUBES WITH MULTIPLE LONGI- 


~ nag OvTsIDE Riss, Eugéne Arbez, Solesmes (North), 
rance. 


The tubes are formed by welding. 


A pillar A, capable of being turned on its own axis by 
means of the cylinders B, carries two posts CC on which are 
The lofting cylinders are shown at E, and 
The lifting cylinders are 


These lifting cylinders are fitted with double 
that when the cranes are working separately four 
When the two jibs 


July 19th, 1910.—IMPROVEMENTS IN ROLLING MILLS, 
Charles Edward Siddall, Shirecliffe-lane, Pitsmoor, Sheffield, 
and Joseph Kendrick, 77, Nether Edge-road, Sharrow, Sheffield. 

The rolling mills described in this specification are of the double 
two-high type, and the improvements relate to the driving gear for 

A central pinion A driven by the engine gears on one 

side with a pinion Band on the other with a pinion C. The pinion 


of the flat surfaces of the mandril. 
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CONDENSERS, Walther Burstyn, 9, Traunsteinerstrasse, Berlin, Vv 
A condenser having dielectric plates formed of mica, glass, or 
the like is assembled within a bath of a molten cementing material 
which does not become crystalline after solidification, thereby com- 
bining the advantages of a solid and a liquid insulator. Particu- 
larly suitable materials are resin or substances of this class, with an 
addition of oils, preferably mineral oils or a small quantity of wax, 
or other similar substance, to reduce the brittleness. Castor oil, 
rubber, or other suitable substances may be added in order to 
make the mixture more adhesive. In carrying out the invention, 
the plates of dielectric material such as glass or mica are assembled 
in a bath of cement of the described kind, being held in position 
by means of a template. The completed condenser is compressed 
and removed for cooling, and when set is of a compact and rigid 
form. The temperature required to get cements of the described 
kind sufficiently liquid for working purposes is considerably higher 
than 100 deg. Cent., and even then they are more viscous than 
paraffin wax heated slightly above its melting point. For this 
reason tinfoil cannot be used, as tin softens considerably at the 
temperature required, and therefore copper, silver, bronze or 
similar metals have to be used, in foils thinner than 0.05 mm. As 
a result of this method of manufacture there always remains a 
residue of cement between the ends of the metal foils, even when 
the ends have been compressed, and this causes a contact resistance 
between the ends which is very inconvenient, especially if high 
frequency is used, and in order to overcome this objection, the 
metal ends are brought into metallic connection by soldering or 
welding after the condenser has been assembled.— A pri/ 5th, 1911. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





988,641. ELevaTING MECHANISM FoR GuNs, V. Koch, Essen-on- 
the-Ruhr, Germany, assignor to F, Krupp Aktiengesellschaft, 
Essen-on-the-Ruhr.—Filed May 3rd, 1909. 
This patent is for a toothed arc elevating mechanism for guns 
mounted upon horizontal trunnions, comprising a toothed arc 
which remains fixed during the elevation of the gun and a drive 































gear including a hand-wheel mounted upon a member which does 
not change its height during the elevation of the gun barrel and 
which has its axis of rotation coincident with the axis of the hori- 
zontal trunnions. There are five claims. 

988,843. Horstinc Apparatus, J. D. Williamson, Jun., Phila- 
delphia, Pa., assignor to Williamson Brothers ae org Phila- 
delphia, Pa., a Corporation of Pennsylvania. Filed February 
13th, 1909. ? : 

This patent is for the combination of two jib cranes in such a 











section shown at A is rolled with the required number of ribs on it 
and with scarfed edges. This is bent round a flat mandril shown 
at B, the overlapping scarfed edges being arranged to fall on one 
The tube is then raised to a 
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of power, and either can be locked by a brake independently of the 
other, or released automatically. There are thirteen claims, 


988,901. Rariway, 7. J, Sheehan, Chicago, Ill.—Filed Septembey 
12th, 1910. 
This patent is worth notice as a curiosity. The single claim 
runs as follows:—In a railway, the combination with a whee! pro- 
vided with the usual tread and having an enlarged integral flange 





provided with a knurled cylindrical periphery, of a rail having the 
usual tread and a knurled integral side flange arranged to contact 
with said wheel flange and to elevate the usual wheel tread above 
the usual rail tread, substantially as described. 


988,963. MANUFACTURE LEAD OXIDE AND WHITE Leap, 
G. V. Barton, England.—Filed February ti, 


OF 

Liverpool, 
1909. 

This patent is one of two for the sanitary manufacture of lead 





welding heat and _- through rolls provided with grooves to | oxide. The process consists in subjecting metallic lead to a blast 
accommodate the ribs, Thereafter the tube is given a circular or 

other form by passing through its interior a suitable mandril or by he 

drawing it through a die.— Apri/ 5th, 1911. 988 963] 

11,787. May 12th, 1910.—MertTHOD OF MANUFACTURING ELECTRIC 00 

















of air and steam, discharging the mixed dust and gases, and at 
the same time heating them to a degree slightly below that neces- 
sary to fuse the oxide until the entire lead contents are converted 
into oxide. There are four claims. 


988,991. CONDENSER.—E£, Fisher, jun., Providence, R.J., assignoi 
of one-half to F. S. Peck, Providence, R.I.—Filed July 22nd, 
1910. 

This is another of the rotatory jet condensers of which many are 

now being invented in the United States. The claim is for a con- 

densing apparatus, comprising a hollow central rotatable shaft, 
forming an exhaust receiving chamber, a rotatable member 
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mounted on the shaft, and provided with a plurality of radia 
channels communicating with the chamber, means for supplying 
water to the chamber, a casing enclosing the member, the casing 
being provided with a corrugated surface, against which the fluid 
impinges when ejected from the channels. There are seven 
claims. 


989,270. Sream Borer, /. H. Lester, Eccles, and E. C. Mills, 
Manchester, England.—Filed April 2nd, 1910. 
The drawing explains itself. Generally, there is a cross 
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way that a comparatively long haul from a barge to a railway truck 





Initially a strip of the cross 





can be effected. The two cable drums are worked from one source 


diaphragm carrying short lengths of large tubes through which the 
fire tubes pass. The object is to get a rapid circulation of water 
rising between the two tubes. There are seven claims, 
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Naval Engineers and Their Pay. 


Tue engineers of the Royal Navy have in their 
time done, not without reason, so much agitating that 
any new cause they bring up is likely to be received with 
impatience, but there does indeed appear to be good 

unds for giving a careful hearing to their last com- 
plaint. It is this. When the famous Selborne Memo- 
randum which amalgamated the executive and engineering 
branches of the Navy was presented in 1902, the engineer 
officers were promised that their rates of promotion 
should be assimilated to that of the executive officers, 
and that their pay should be correspondingly increased. 
The new scale of pay provided that engineers on promo- 
tio to commander’s rank should receive 24s. a day, 
whilst engineer lieutenants of twelve years’ seniority were 
to receive 18s. a day. At the same time engineer 
lieutenants on the senior list were to receive promotion 
to commander after four years’ service instead of eight. 
But the Board of Admiralty, some months later, 
took away with one hand what it had given with 
the other, for on top of these concessions it made 
the provision that the engineer commander who received 
his promotion after four years was not to receive 
his increased pay—24s. a day—until after eight, that is, 
till he had served four years in the rank. As there 
appears to have been no hint in the original memorandum 
of any such limitation, and as the engineers feel that 
they are being placed in the anomalous position of 
receiving promotion without increased remuneration, and 
as above all they feel that they have been misled by un- 
fulfilled promises, they are calling for an inquiry into the 
whole matter. 


Stifling Initiative. 


Tue striking examples that are constantly 
occurring to prove the incapacity of the State for 
managing commercial and industrial enterprises have no 
effect in damping the enthusiasm of the Socialist class, 
which is just now exerting such a strong influence upon 
the destinies of France. With Socialists it is & question 
of principle that the railways and mines and shipping, 
and, in fact, everything capable of being monopolised, 
should be worked directly by the State. For two or 
three years past no new mining concessions have been 
accorded, and there is considerable discontent in Algeria 
through the refusal of the Government to allow private 
enterprise to open up the mineral resources of that 
colony. As this state of things cannot be allowed to 
continue indefinitely, a new mining law is being prepared, 
under which, it is understood, the owner of a concession 
will have to accept the State as a partner which will 
exercise a control over the undertaking and take quite a 
large share of the profits. The certainty that no capitalist 
will accept the onerous conditions proposed has resulted 
in the presentation of the Bill being delayed for further 
consideration. This growing interference of the State is 
causing great anxiety amongst serious thinking people. 
Recently, M. R. S. Carmichael, who occupies an influential 
position in the textile industry, attended a conference in 
Paris under the presidency of M. Emile Loubet, when he 
spoke of the dangers threatened by this attempt to stifle 
private initiative and enterprise and by the additional 
burdens that were constantly being imposed upon manu- 
facturers, who found their hands tied in every way in 
their relations with the workmen. It is certain that the 
situation is a serious one, but it is hoped that the 
Government, in its desire to propitiate the Socialist 
element, will not go too far, and render all private enter- 
prise impossible. 


Railway Accounts. 


It seems not improbable that the Railway Com- 
panies (Accounts and Returns) Bill will safely make its 
way through parliamentary intricacies this year, and 
become operative on January Ist, 1913. There is no real 
opposition to the measure, even the railway companies, 
who will probably be put to some expense and temporary 
inconvenience by its enforcement, recognising the general 
value of the measure; and there is little reason to doubt 
that it would have passed into law last year but for the dis- 
solution of Parliament. As introduced in its new form in 
the middle of the month, it is seen that the railway com- 
panies were given powers of opposing orders by the Board 
of Trade bearing on the form of accounts and statistical 
returns which they had not in the original measure, and 
that the labour party’s amendment requiring the com- 
panies to return particulars as to the number of men em- 
ployed, their salaries and wages, has been dropped. Nodoubt 
an attempt to re-introduce it will be made, but we fancy 
without avail. The object of the Bill is to give effect to 
recommendations of a Departmental Committee on the 
method of keeping and returning accounts, and it is gene- 
rally recognised that both in the interest of the companies 








and their shareholders reform is needed. The present 
method dates originally from 1868—with modifications 
made in 1871—and is certainly not completely adequate 
to present-day requirements. 


Aeroplane Patents. 


THE warping of planes has so far been an 
indispensable feature of all successful flying machines, 
and a patent which covered generally this method of 
maintaining the equilibrium of aeroplanes would prac- 
tically give the owner entire control over the new 
industry. The validity or otherwise of the Wright 
patents, for which this privilege is claimed, is therefore 
of more than ordinary importance. At the Aeroplane 
Exhibition in Paris, in 1909, a number of machines were 
seized for alleged infringement by the Compagnie 
Générale de Navigation Aérienne, which owns the French 
patents of the brothers Wright, and proceedings were 
instituted against MM. Farman, Blériot, Santos-Dumont, 
and other aeroplane makers. After many hearings, 
during which Mr. Wilbur Wright gave evidence, and an 
exhaustive report was presented by a committee of 
experts, the French tribunal has returned a verdict which 
can hardly be said to give entire satisfaction to the 
patentees. In France a patent cannot be regarded as valid 
until it has been upheld by a tribunal, and it has there- 
fore to pass through the fire of legal quibbling and the 
appreciation of judges based upon evidence laid before 
them. Seeing that the construction of aeroplanes on the 
other side of the Channel is regarded as “ essentially a 
French industry,” it would be little short of disastrous 
if the French makers were rendered tributary to a foreign 
patentee. Consequently, it is to be feared that a good 
deal of hair-splitting has been indulged in by those who 
organised the defence of the French manufacturers. 
Anticipations were sought, principally in the famous 
“Avion” flying machine built by M. Ader. To what 
extent the examination of this machine influenced the 
judges it is difficult to see, but they have decided that 
the broad principle of warping is not covered by the 
Wright patents, and the claims of the owners have been 
limited to the particular methods employed for simul- 
taneously warping the main planes and actuating the 
elevating planes. In a word, the Wright machine is 
alone patented, and the validity of the patent will depend 
upon the report of another committee of experts which 
has been appointed to make a search for any possible 
anticipations.. The final verdict in the Wright case is 
not therefore likely to be announced for many months to 
come. Meanwhile the French makers have been 
exonerated from any infringement, and the only man 
against whom the claim has been sustained is M. Santos- 
Dumont, but the Tribunal refused to admit that there 
was ground for damages, seeing that M. Santos-Dumont 
had built his machines for purely scientific purposes, and 
had not derived any pecuniary benefit therefrom. 


Re-opening a Derelict Railway. 


An interesting event took place on the 13th of 
the month. This was the reopening under the name of 
the Shropshire and Montgomeryshire Light Railway of a 
portion of what had been successively known as the 
Llanymynech-Westbury, the Shrewsbury and North 
Wales, and the Shrewsbury, Potteries, and North Wales 
Railways, and colloquially and incorrectly by the 
shortened form of the Potteries Railway. The original 
line developed from a plan to decrease the distance 
necessary to be traversed by the wagons bearing stone 
from Llanymynech to Shrewsbury and the Midlands, to a 
bold scheme to connect Stoke-on-Trent with the Welsh 
coast at Portmadoc. However, as a fact only the line 
connecting Llanymynech with Shrewsbury and certain 
short branches were actually constructed, the total length 
being just under 28 miles. Practically speaking, the 
enterprise never had a chance from the start. It was 
stifled by the competition of its larger and more powerful 
competitors, and after being at work for just over twenty 
years, very nearly continuously at a loss, it was closed in 
1880 by order of the Board of Trade because it had got 
into such a bad state of repair. Now, thirty-one years 
later, after having gradually become so overgrown as 
almost, in some parts, to be untraceable, the line between 
Shrewsbury and Llanymynech has been opened. In its 
early ambitious flight it had been laid with double rails; 
in its revivified state it has only a single line. Although 
it had remained practically rotting for over thirty years, a 
great deal of the old material was found to be in such 
good condition that it could be employed again. The 
rails—iron, of 70 lb. per yard—are being re-used; so are 
the chairs, while the embankments, cuttings, and bridge 
piers—and there are forty-six bridges—needed but little 
done to them. The new venture having been started on 
much less pretentious lines than the old, would appear to 
have a considerably better prospect of success than its 
predecessor, especially as it seems to have obtained the 
goodwill of the main line railways with which it connects. 








Liverpool New Graving Dock. 


Tue dams surrounding the site of the new grav- 
ing dock at Liverpool have been closed, and the work 
which previously was confined to the head end is now 
rapidly extending towards the river. The dock, which: 
when completed will be the largest in the kingdom, has a 
width at the entrance of no less than 120ft. and a length 
of 1020ft., while the sill is laid at a level of 25ft. below 
old dock sill, thus providing a depth of water of 35ft. at 
H.W.O.N.T. Theentranceis direct from the river, the dock 
lying immediately north of the old dock estate boundary 
wall. A feature in the design is the making of the dock 
available as a discharging berth when not required ior its 
more legitimate use, and to this end a single-storey shed, 
having a width of 100ft. and a length of 900ft., is to be 
provided on the north quay. Contrary to the usual 
Liverpool practice, where timber gates have been almost 
universal, the entrance is closed by a sliding caisson. 
The dock, which lies practically at right angles to the 
river, is set back to such an extent that its entrance is 
about 1150ft. behind the line of the existing river wall, and 
a bell-mouthed approach is formed by pitching the side, 
slopes of the excavation, and constructing a series of 
fender dolphins. The present low-water mark lies about 
800ft. outside the line of the existing river wall, and the 
depth of water required is only reached at a point some 600ft. 
further west ; thus in order to form a suitable approach 
channel extensive dredging will be needed. The upper 
portion of the material thus to be removed will be sand 
or clay; but after a level of about 20ft. below the old 
dock sill is reached, the red sandstone will be encoun- 
tered. This, fortunately, is not very hard, and with 
modern plant little difficulty may be anticipated in its 
removal. During March a strike among the navvies 
delayed the work ; but the dispute has now been settled. 


The London to Paris Flight. 


Ir cannot be said that M. Pierre Prier, who flew 
on & Blériot monoplane on the 12th of the month from 
London to Paris, has attracted by his daring feat that 
amount of public attention and adulation which would 
have fallen to him had he been a year earlier with his 
exploit. This may be due to the fact that the public is 
getting used to hearing of startling achievements in the 
aeronautical world. Or itmay be that it is now becoming 
recognised that such feats are less significant of real 
progress in aviation, and more a witness to the extra- 
ordinarily large element of chance with which aviators 
have to contend. Mr. Moissant, who, in August of last 
year, strove in vain to do what M. Prier has now done, 
but in the reverse direction, was certainly a no less skilful 
or daring exponent of the art of flight than M. Prier. 
Yet he failed to perform the task which he had set him- 
self, and only arrived near London after weeks of . painful 
delay, and battling with adverse circumstances. Ail we 
can at present be certain of is that M. Prier had each 
and every of the thousand and one influences of Nature 
in his favour when he performed his flight. Mr. Moissant 
had not. To generalise hastily, and point to the failure 
of the one and the success of the other aviator, as a sign 
of the progress being made in artificial flight, is nothing 
short of absurd. Brief details of M. Prier’s exploit may, 
however, be here placed on record. Leaving the aviation 
grounds at Hendon at about 1.30 p.m., and following the 
route vid Chatham and Canterbury, he passed over Dover 
at about a quarter to three at a height of some 3000ft. 
Favoured by ideal weather conditions, he quickly crossed 
the Channel, and was flying over Boulogne at 3.15. 
Passing over Abbeville and Beauvais he alighted at Issy- 
les-Moulineaux at about half-past five. Altogether he 
had been in the air for three hours fifty-six minutes, and 
had traversed about 226 miles in that time. 


Urban Railway Electrification. 


Raiiway electrification, as applied to the opera- 
tion of lines in large cities, is one of the very “live” 
subjects in America at the present time, and numerous 
cities are demanding such electric traction on the ground 
that what has been done by three railways in New York 
should be done by other cities. The public demand is 
based largely upon smoke abatement, and is accompanied 
by an assumption that the railways will benefit greatly 
in traffic convenience and revenues. The railways, 
naturally, are less enthusiastic. The first cost would be 
enormous ; there are numerous and grave problems to be 
encountered, and the benefits appear to be very indeter- 
minate. However, in a paper read before the American 
Institute of Electrical Engineers in April Mr. W. S. 
Murray stated that: “ We have made electrification in its 
various forms work; we can now make it pay.” Mr. 
Murray is electrical engineer of the New York, New 
Haven, and Hartford Railroad, which is one of the lines 
entering New York, and which has adopted electric trac- 
tion for a distance of some 30 miles from that city. He 
favours the single-phase system, and on the basis of his 
experience estimates that in both first cost and operating 
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charges it will be some 15 per cent. cheaper than other 


systems. The economy of electric traction increases with 
the length of line operated—within certain limits,and with 
the reduction of steam locomotive service on the section 
equipped for electric traction. Train delays are found to 
be less with the electric locomotives than with the steam 
locomotives. Mr. Murray explained that the general appli- 
cation of electricity is impossible, and that not all main 
line railways can save money by adopting electric trac- 
tion ; but there are some roads which must, and will be, 
electrified, and these may benefit by a very careful study 
of the possibilities, both for economy and efficiency. 


Industry and Old Age Pensions. 


WHEN a Government undertakes to carry out 
social reforms, the chances are that it will fail to give 
satisfaction to those most directly interested, and will 
only create trouble amongst the class on which the burden 
chiefly falls. In the case of Old Age Pensions, which has 
been on the Socialist programme in France for many years 
past, it was quite impossible for the State to provide the 
funds necessary for this reform, While it is becoming 
more and more difficult every year to balance the French 
Budget, an additional expenditure of some millions sterling 
would mean financial ruin. The only way out of the 
dilemma, therefore, was to raise the funds amongst 
employers and workmen, who would contribute equally, 
while the State would guarantee what was necessary to 
complete the fund, this guarantee representing, on an 
average, about a fifth of the total amount. The age at 
which a workman is entitled to a pension has been fixed 
at 65 years. The Socialist unions are protesting that the 
workmen are betrayed. They refuse to admit that the 
men should be required to contribute to the fund, and urge 
that the money should be found by the State, even if it 
be necessary to impose additional taxes on wealthy 
people. The age of 65 years fixed for the pension is 
regarded as absurd, since, in many industries, the men 
have lost their capacity for work long before that period. 
Some of the unions have decided to refuse the advantages 
of an Old Age Pension, which they regard asillusory. On 
the other hand, the method of registering the men entitled 
to prospective pensions, and the system of control adopted 
are so complicated, that a vast amount of executive and 
clerical work will fall upon the towns and communes. 
Many of them have already protested against this 
additional labour, for which the clerical staffs will only 
receive absurdly low remuneration, and it is expected 
therefore that the cost of this organisation will fall upon 
the local rates. In a word, this great social reform has 
given satisfaction to nobody. 


Launches of Warships. 


DurineG the month two new ships of the British 
Navy have been launched. These are the protected 
cruiser Yarmouth, built by the London and Glasgow Ship- 
building and Engineering Company, Limited, and the huge 
battleship-cruiser Princess Royal, built by Vickers Limited, 
at Barrow. The former was launched on the 12th, and 
the latter on the 29th. Of the Yarmouth there is not 
much to say. She is a sister ship of the Bristol, though 
she is slightly broader and has rather more displacement. 
The Princess Royal, however, though naturally enough, 
as the usual secrecy has been maintained, it is impossible 
to say very much about her, possesses very consider- 
able interest. It is understood that she is 700ft. long 
over all, has a beam of 88ft. 6in., and a displacement on 
a draught of 28ft. of about 26,350 tons. She is to be armed 
with the new 13.5in. gun, and will carry eight of these 
weapons. All eight of them will be able to fire on the broad- 
side, and four straight ahead or astern. In addition to 
these there are to be sixteen 4in. quick-firers. If report 
speaks truly, her midship armour is only to be Qin. 
thick, but it is to be of a specially hard nature, and it 
is thought will prove exceedingly effective. Turbines of 
the Parsons type, made by Vickers Limited, will provide 
the propelling power, and it is believed that the designed 
speed is as much as 30 knots. Cruising turbines will be 
dispensed with. In common with other firms, Vickers 
Limited, or Vickers, Sons and Maxim as it then was, 
suffered from the shipbuilding strike of last year, but by 
special efforts the time lost has been practically recovered, 
and it is fully anticipated that the Princess Royal will be 
completed and handed over within the contract time. 
Both launches were attended with complete success, and 
that of the Yarmouth is interesting in that the vessel had 
her funnels and masts in position before she went down 
the ways. 


The Science Museum. 


THE science collection at South Kensington is 
one of which any nation might be proud; the buildings 


There are long galleries in which the specimens are so 
crowded that they can only be inspected with the 
greatest difficulty, and small insignificant rooms, landings, 
and passages where the objects seem placed rather with 
the idea of getting them out of the way than with any 
intention of displaying them. All this it is hoped will in 
due time be changed. A year ago a committee was 
appointed to make recommendations, and it has now 
done so. It says quite candidly that the Museum build- 
ings are about half the size they ought to be, and that 
the crowding which results is in many ways seriously 
prejudicial tothe Museum. Itsuggests the addition of many 
exhibits which are now very obviously lacking—models of 
constructional engineering works, such as tunnels, dams, 
water supplies, and so on—and it concludes that to 
accommodate the regenerated collection a floor area of 
300,000 square feet would be required. Of this, the 
larger part would be in the form of galleries, but here and 
there there would be halls sufficiently spacious to display 
large objects and—the committee is obviously aware that 
the working models are very attractive to small boys— 
would serve as landmarks to visitors. Demonstration 
rooms are to be provided, and there is talk of a lecture 
theatre, and—a staff of intelligent guides! There will 
always be difference of opinion about the educational and 
industrial value of museums, but no one will deny that, 
having a museum at all, a great industrial country like 
ours should place it in worthy buildings. 


The French Railway Strike. 


One of the most extraordinary instances of the 
Government endeavouring to impose its will on private 
companies is afforded by the ultimatum sent by the 
Minister of Public Works to the French railway com- 
panies requiring them to take back the men who were 
discharged on the occasion of the railway strike in 
October last. This has been the subject of constant 
agitation on the part of the Railwaymen’s Union, and 
more especially of the Confédération Générale du Travail, 
with which the union is affiliated. After failing to attain 
its end by means of the gréve perlée, by which the men 
undertook to disorganise the service as much as possible 
by secret and elusive methods, the Confederation has 
carried on its campaign in Parliament. The new 
Minister of Public Works promptly gave the Confedera- 
tion satisfaction by taking back all the discharged men 
on the Etat Railway, and as the result of a vote in Par- 
liament the Minister insisted that the companies should 
do the same thing. In the event of a refusal it was pro- 
posed to adopt measures of retaliation against the 
directors. The leaders of the Railwaymen’s Union 
asserted that the behaviour of the men on the Etat rail- 
way would be irreproachable so as to justify the acquisi- 
tion of other railways by the State. Presumably, therefore, 
the behaviour of the men on the other lines would not be 
upto this standard of excellence. The companies, however, 
are by no means amenable to this kind of persuasion, and 
at the general meetings of the Est, Nord, Paris, Lyons and 
Mediterranean, Orleans and Midi companies the share- 
holders enthusiastically approved of the action of the 
directors in absolutely refusing to take back those men 
who were regularly discharged for not returning to work 
on the termination of the strike. The directors argue 
that if they did so there would be an end to discipline 
and the railways would never be free from strikes, since 
the men would see that the worst that could happen to 
them would be a suspension for a certain period. In 
view of this firm attitude of the companies the Govern- 
ment finds itself in a dilemma. The next phase of the 
struggle will be a conference between the directors and 
the Prime Minister, but as the ultimatum of the Minister 
of Public Works involves a principle of State inter- 
ference which the companies cannot accept, it will be 
interesting to see whether the Government will go to 
the extent of carrying out its threat of retaliation. 





The Proposed Thames Valley Reservoirs. 


Towarps the end of the month the Joint Com- 
mittee of the two Houses of Parliament recommenced 
the consideration of the Bill by which the Water Board 
is seeking powers to construct further reservoirs in the 
Thames Valley. The opposition brought against this 
Bill has been exceptionally weighty, and it has had con- 
siderable effect. It will be remembered that, first of all, 
the Board determined to abandon that part of the Bill 
which related to the reservoir known as No.8. It also 
volunteered to make sundry modifications in reservoirs 
Nos. 1 and 2. Notwithstanding this, the Committee 
decided to remove these two reservoirs from the Bill. 
Following this the Board withdrew reservoirs 3 and 4, but 
urged the Committee to sanction reservoirs 5, 6, and 7, 
and the Committee suggested that the parties should 
confer with the view to coming to an arrangement. A 
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the maximum amount of water to be abstracted in any 
one day. The Committee considered that the quantity 
proposed as a minimum flow over Teddington Weir wag 
insufficient, and practically issued an ultimatum to the 
effect that if the figure it proposed as an alternative could 
not be accepted it could not pass the Bill even in jtg 
mangled form; and there the matter now stands, 
Whether or not the Committee’s suggestion will 
be acceptable to the Water Board remains to be 
seen. It certainly looked at one time, and before 
this decision of the Committee, as though the whole 
scheme would fall through. As it is, it has been 
very severely mauled, and the plans of the Board 
have been much upset. It is quite evident that addi. 
tional water must be obtained, and to do this additional] 
reservoirs must be constructed. The proposals of the 
Board have been very carefully prepared, and much time, 
trouble, and money will have to be expended before sites 
for reservoirs to take the place of those which have been 
discarded and abandoned can be chosen and agreed to. 


American Railway Accidents. 


WE have often drawn attention to the terrible 
toll that is paid by passengers on American railways, but 
the casualties among the servants are much more 
numerous in proportion; yet the conditions are not so bad 
as they were. During the year ending June 30th, 1910, 
there were 206 servants killed and 2985 injured by 
coupling accidents. But in 1893, with considerably 
fewer employed, there were 310 so killed and 11,277 
injured. The reason for this improvement lies in the 
Safety Appliances Act of 1893, for which the late Mr, 
Moseley was responsible. Unfortunately for the pas- 
sengers, there are not the same better conditions as to 
train accidents. In 1893 there were 100 passengers 
killed and 1703 injured in train accidents. By 1910 
these figures had grown to 217 killed and 7516 
injured. With a view to the safer working of passenger 
trains, Mr. Moseley, through the Inter-State Com- 
merce Commission, agitated for some years for the 
compulsory adoption of the block system, and for a 
Governmental inquiry into railway accidents. Towards 
that end the Block Signal and Train Control Board was 
constituted in 1907, and elsewhere in this issue we 
review some of its work. The contention always main- 
tained by Tue Enaineer is that what is wanted on 
American railways more than anything else is discipline. 
And it is therefore of some satisfaction to us to find that 
the Board observes in its third report, which has recently 
appeared :—“ Sober reflection leads inevitably to the 
conclusion that, outside of the army and navy, the 
American is not reared with that discipline which 
becomes a part of a man and governs his actions 
mechanically, as it were, rather than as the result of 
reasoning. This conclusion is brought home all 
the more convincingly when one reflects that nowhere in 
the world have appliances for safeguarding railroad 
transportation been so highly developed as in this 
country—America. Nothwithstanding which, nowhere 
in the world is there a greater proportionate number 
of accidents of the kind which such advance in the art 
should prevent.” Further comment is needless. 


The East London Railway. 


Tuts line, which is 5} miles long, runs from 
Bishopsgate on the Great Eastern, through the Wapping 
Tunnel, to New Cross on the Brighton Company’s line, 
and it has a junction, at Whitechapel St. Mary’s, with 
the Whitechapel and Bow joint line of the Metropolitan 
District and London, Tilbury and Southend Railways. 
By means of this junction, through trains from the Metro- 
politan and District Railways run to New Cross and vicr 
versd, in addition to the service between Liverpool-street 
and New Cross. But when the lines of the former com- 
panies were converted to electric traction the through 
trains had necessarily to cease, as the East London 
remained steam operated. The number of through 
passengers fell from 3,969,265 in 1900 to 1,547,996 in 
1909, a decrease of 61 per cent. It has long been recog- 
nised that electrification of the East London was desirable, 
so that the through running might be resumed, and 
because so much of the line is in tunnel. But the 
difficulty has been that the consent of six companies— 
the Great Eastern, Brighton, South-Eastern, Chatham, 
Metropolitan, and District—has had to be obtained, they 
being the leasing companies. The latter two, of course, 
prefer the third rail system, and probably the Brighton 
Company advocates overhead construction. Electrifica- 
tion has now, we are informed by the East London Com- 
pany, been agreed to in principle. As in July, 1910, the 
chairman informed the shareholders that the third rail 
was the most suitable, it seems to us probable that, not- 
withstanding the success of the South London Elevated 
Electric, the former will be adopted, owing to the neces- 








in which it is housed are wholly unworthy of it. 





certain sort of agreement was come to, this dealing with 





sities of the through service above referred to. 
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THE PORT OF MONTREAL. 
No, III.* 

{he Grand Trunk Elevator, as will be seen by re- 
ferring to Fig. 2, is the most convenient of access for 
barges, railway and ocean-going vessels. The building 
stands close to the west basin from which it unloads 
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Fig. 18-GRAND TRUNK ELEVATOR 
barges. Two standard sideways enter the building 


from the south end, from which two lines of cars may 


be emptied at the same time. These two—the barges | 


and the cars—are the source of supply. For unload- 
ing into ocean-going vessels a system of galleries ex- 
tends along the east side of the pier, provided with 
shipping spouts. There are also two shipping spouts 
for loading into barges on the west side of the build- 
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are cut off 23ft. below ground level. - The first storey, 
| from the top of the foundation to the bottom of the 
bins, consists of heavy structural steelwork support- 
ing the bins and superimposed machinery. The 
| columns for this are placed at 14ft. centres each way. 
| Their general arrangement will be seen in Figs. 18 








'and 19. The tops of the steel columns are about 25ft. 
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BUILDING—PART CROSS SECTION 


| din. above the base of the rail of the sidings. Upon 
|the columns are the bins, square in section and 
detailed, after the Metcalf patent design, for square 
| steel bins, the peculiar and interesting features of 
which are the diagonal corner rods to prevent bulging 
ot the flat steel bin sides. The general details of the 
arrangement will be seen in Fig. 20. The rods are 
placed on the lines, which would be formed by an 
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for receiving and weighing the grain. To provide for 
the main spouting the building extends in structural 
steelwork 2"ft. 3in. above the distributing floor at the 
full size, ana upon this rises the cupola 28ft. wide and 
55ft. high, running the entire length of the building. 
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Fig. 20-METHOD OF BRACING BINS 


On the west side of the cupola are the five receiving 
leg towers. 

The exterior of the building is finished with con- 
crete to 7ft. above the ground. The steel columns 
are all encased in concrete up to the bin bottoms. 
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Fig. 19—THE GRAND TRUNK ELEVATOR BUILDING—LONGITUDINAL SECTION 


ing, and a loader in the interior for loading cars. The 
Whole structure is of fireproof construction,—struc- 
tural steel, galvanised iron, brick concrete and tile. 
The elevator building, of the “working house” 
type, was designed and built by the John S. Metcalf 
Co., of Chicago. It is 84ft. wide by 238ft. long. The 
foundations are of concrete on piles, the tops of which 


* No. II. appeared April 28th, 


octagon inscribed within the bin square. They are 
liin. diameter, and are spaced 3ft. apart vertically. 
Where the rods intersect the bin sides the plates are 
formed into a hollow square about 4in. inside, and 
after all the rods are adjusted the hollow space is 
filled with Portland cement grout poured down from 
the top. ‘The bin structure is 71ft. high above the top 


of the columns. At the top of the bins is tlie distri- 
buting floor, above which is placed all the machinery 





The first storey structure is enclosed with brickwork 
to the bottom of the bins. The bins themselves are 
not enclosed, the steel plate being painted as for 
bridge work, a condition which could not be so left 
were it not for the temperate and dry climatic condi- 
tions of Montreal. In hot climates the bins must be 
enclosed to prevent the grain from sweating. The 
structural steel cupola and upper works are enclosed 
with corrugated galvanised iron, The roofs are of 
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book tile, supported on steel T’s, and covered with felt, | i 


tar and gravel. All floors are of concrete and tile. 
The windows have metal frames glazed with }-in. wire 
glass. 

In the bins there are six ranges of 17 panels each. 


With the exception of one panel at the south end for | 
a passenger elevator and stairway to the top of the | 
All are | 


house, all the bins are used for grain storage. 
of standard size, 14ft. square, excepting the ten panels 


in which the receiving and shipping legs are placed. | 


In this case about one-third of the area of the panel is 


occupied by each elevator, the space on either side | 


being utilised for small bins. As a matter of conve- 


nience, each of the panels in the same range as the | 


stairway shaft, and not occupied by the shipping legs, 
is divided into four by vertical partitions. Thus there 


are 80 bins at 11,000 bushels each, 20 bins at 4,000 | 


bushels each, and 44 bins at 2,750 bushels each, 
making a total storage capacity of 1,081,000 bushels. 

Grain is received from the cars on two sidings. The 
unloading is done by power shovels, of which the 
equipment has five. The grain falling from the car 
doorway passes through a grating in the floor into 
hoppers in the basement at the bottom of the receiv- 
ing legs, each having 20in. by Tin. by Tin. metal 
cups and 7ft. head pulleys. Each receiving leg ele- 
vates the grain to the top storey of the cupola, where 
it discharges into .a 2,000-bushel garner. Below each 
garner is a 120,000-pound hopper scale surmounted 
by a 2,000-bushel scale hopper. In the second storey 
of the cupola is the spouting to the trolley spouts and 
two 36in. belt conveyors running the entire length of 
the building. The belts are reversible and have load- 
ing spouts and trippers. This arrangement is shown 
in Fig. 21. A complete system of trolley spouts con- 
veys the grain from the belts to any bin in the 
building. 

On receiving grain from the barges, the elevator 
uses a marine leg, of fireproof construction, with a 
capacity of 15,000 bushels per hour. From the marine 
leg a 36in. belt conveys the grain to any of the five 
shipping legs. 

For shipment the grain may be disposed of in three 
ways—by two spouts into barges on the same side as 
the marine leg, by a car-loader into cars within the 
building, and 
the east side of the pier. 


elevated to the top of the cupola by shipping legs, of 
which the equipment includes five of the same type 
and size as the five receiving legs. Each of the ship- 
ping legs discharges into a similar series of garners, 


hoppers and scales as the receiving system, from which | 
it is spouted to the barges, cars, or the shipping con- | 


veyor system. 

Leaving the north end of the building the gallery 
runs about 300ft., then turning at right angles for 
about 120ft. it reaches the pier side, along which it 


runs in each direction 540ft., making 1,080ft. of gal- | 


lery parallel to the pier, and giving 40ft. clear head- 
way. The galleries are of fireproof construction, steel 
framework with tile and concrete floors, corrugated 
galvanised iron sides and roofs, the same as the main 
building. At intervals of 60ft. along the pier side 
are the shipping spouts. Each spout is hung from a 
gaff, and is handled by a hand winch on the ground. 


y a conveyor system into vessels along | 
By whatever means the | 
grain is to be shipped, it is drawn from the bins and | 


| with 36 sweeps and two cleaning machines. 


ng system consists of one 70in. and one 60in. fan, | length of the building. The foundations 
All the | 2,808 piles driven to refusal, each of which Sustaing 


Consist of 


dust is sucked up by these sweeps and is carried | an average load of 18 tons when the elevator is full 


| through the cleaning machines to remove all grain. | The length of the piles varies from 18ft. to 


| The dust is then carried out to a dust-collecting bin 
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Fig. 2I—-GRAND TRUNK ELEVATOR 


| plant is operated by electricity, the amount required 
| for ordinary running being about 1,400 horse-power. 
A feature of the motive power is that each elevator 
| leg is operated by its own individual motor arranged 
| with friction clutches so that any motor can be started 
| up without load. 

The Harbour Commissioner’s Elevator is of dif- 


situated about 200ft. north of the building. The whole! gated steel bars, 2in. square, were laid. 
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BUILDING—PART CROSS SECTION 


concrete was laid in continuous footings 5ft. thick, 
forming a continuous base for the pier system sup- 
porting the building at an elevation 25ft. 6in. below 
the ground level. The dimensions of the building 
about ground level are 189ft. 3in. long by 84ft. 3in. 
wide. The concrete substructure extends to 23ft. 6in. 
above the ground to form a floor for the bins. There 








Fig. 22-HARBOUR COMMISSIONERS 


The two gallery conveyor belts are 36in. wide, and 
are capable of delivering 15,000 bushels, or 900,000lbs., 
per hour at each of any two spouts. 

The conveyor system and equipment for this, as 
well as for the Harbour Commissioner’s elevator to be 
described, was designed and built by the John 8. 
Metcalf Company. 

_ The building contains several auxiliary devices of 
importance. In the ground floor are a car puller with 
four drums for handling the cars. The dust collect- 





ferent detail construction from that of the Grand | 
Trunk. Fig. 22 shows a general view of the building | 
with its marine tower at the time of its completion 
and before the present new sheds obstructed the view. 
Generally it is of the same capacity as that described 
above. The bins, however, are of circular construc- 
tion in steel plates, as will be seen in Figs. 23 and 24. 

The passenger elevator and stairway are without the | 
building, and the marine tower, instead of being a | 
fixture, is arranged to travel along the wharf the whole 











ELEVATOR BUILDING BEFORE ERECTION OF.SHEDS 


are four rows of circular bins of nine each at 2lin. 
centres each way. These rest directly on a beam sys- 
tem supported by vertical columns. In section the 
interior columns are 11ft. by 3ft., the long dimension 
being parallel with the side of the building. Trans- 
versely the columns come between the circular bins 
and longitudinally of the building they are erected 
opposite the centre of the circles. Beams and columns 
are all heavily reinforced with square corrugated rods, 
—l}in. for heavy work and }in. for light loads. The 
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= 
pins are S5ft. high, and are surmounted by a distri- 
bating floor 21ft. 5in. the full size of the building. 
Above this rises the cupola of the full length of the 
building, 42ft. wide and 67ft. 3in. high. All above 
the top of the bins is of structural steel framing en- 
closed with corrugated galvanised iron. The outside 
walls of the bins are merely painted. 


508 -2t Oetnan 21° o”---- - 2 o------ 


to the various parts of the machinery. The marine leg 
deposits the grain in a garner, which in turn empties 
into a 200-bushel scale into a second garner, from 
which it is spouted into the basement of the building 
to be elevated by one of the four elevator legs to the 
top of the cupola. Fig. 25 being a cross section of 
the building, shows the main features clearly. 





Twe Exoreer 


Fig. 23—ARRANGEMENT OF CIRCULAR BINS 


The grain is received from the cars on two sidings 
running into the building in the two central passages, 
and falling through gratings in the floor, is collected 
in the basement. The building is equipped with four 


legs, each of which raises the grain to the top of the | 


cupola and deposits it in a 1,600-bushel garner. From 


All Bins are 85 deep. 
Medium steel plates 





Fig. 24—BRACING CIRCULAR BINS 


the garner it falls into a 1,600-bushel scale hopper on 
the floor below. The scales discharge on to one of 
two 42in. belt conveyors running the length of the 
cupola. The next floor below the belts, being that on 
top of the bins, contains the spouts which distribute 
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Fig. 25-CROSS SECTION OF COMMISSIONERS’ BUILDING 


the grain into any particular bin. The marine tower 
18 of structural steel 150ft. high, mounted on heavy 
trucks which run on four rails. The pier on which it 
travels is independent of the elevator building. The 
Marine leg of the tower can be’ lowered 67ft. and 


oo with its receiving end 20ft. out from the side 


It has already been stated that the bin construction 
is circular. Fig. 23 shows the bin arrangement and 
the location of the elevator legs. All the spaces are 
used for grain storage, making in all 78 bins, 36 of 
which are circular, 22 are three-sided on the four out- 
side walls of the building, and 20 four-sided between 
the main circular bins. The various bins of the three 
shapes are all shaded the same way as in the engrav- 
ing. At every point where the circles touch each 
other is a vertical stay built of two 9in. channels 10in. 
apart, the hollow space being filled with concrete. The 
centre of the outside bins is stiffened by a 5iin. 8lb. 
channel from top to bottom. The four-sided interstice 
bins have stay rods across their centres spaced 3ft. 
apart at the bottom, increasing to 5ft. 10in. apart at 
the top. The lower rods are lgin. diameter, and the 
upper ones l}in. In addition to these are flat stay 
bars placed about on the lines of an octogan 5ft. 
apart. These are 6in. by jin. at the bottom, and 3in. 
by hin. at the top. The bins, when full, hold 1,000,000 
bushels of grain. 

For shipping, the elevator is equipped for loading 


| into cars, trucks and vessels, practically all leaving by 


the waterways. The vessels may be loaded from either 
one or two spouts at the end of the building where a 
hopper is erected on a steel tower. The principal 
method, however, is by conveyor galleries, this eleva- 





Fig. 26—CONVEYOR GALLERY 


tor being equipped with the most’ elaborate system of 
belt conveyors ever designed. Five miles of rubber 
belt were required for the complete system. Each 


| belé in the system is capable of delivering 15,000 


bushels per hour, and as there are four independent 


| belt lines the elevator is capable of discharging 60,000 


bushels per hour to vessels. The system is so arranged 
that this output may be made to four vessels in the 


| ten berths adjacent to the system. The general plan 


of the conveyor system is shown on Fig. 3, where it 
will be observed that the galleries are generally syme- 


| trical at either end of the elevator, one double-sided 





the pier. The tower contains several floors for access | 


pier, and one shore pier being served from either end 
of the elevator. 

Beneath the bins in the building along the water- 
side are four belt-conveyors,—two leading out of one 
end and two out of the other. Referring to Fig. 3 
(ooh) the belts lead through gelleey. No. 17 to tower 

, which contains two standard elevator legs to raise 
the grain up to the level of the galleries on the sheds. 


| Two belts then continue through gallery No. 16 to 
tower B. From tower A the grain may be diverted 


to two belts along shed No. 4 to tower F. Similarly it 
may go from tower B along shed No. 3 to tower E. 
From towers E and F to the outer end of their re- 
spective galleries, as well as along shed No. 2, there is 
only one belt at present, but provision is made for the 
installation of a second should it be needed. The ar- 
rangement of the system from the other end of the 
elevator is similar to this. From the galleries are sus- 
pended shipping spouts at 60ft. centres, any of which 
may be utilised for loading vessels by placing the belt 
tripper at the corresponding place. The tripper, as 
will be seen in Fig. 26, is a set of pulleys arranged on 


a carriage straddling the belt and travelling on rails. 
The belt, in passing over the tripper pulleys, is sharply 
diverted downwards. The grain falls forward by its 
own momentum into the receiving hopper of the trip- 
per, and passing by gravity to the shipping spout, falls 
in an unbroken stream into the hold of the vessel. All 
the belts are of rubber and cotton 36in. wide, and are 
kept at the proper tension by an automatic belt- 
tightener at the end of each run. Sets of rollers 7ft. 
apart, retain the belts in a trough-shape for carrying 
the load. This plant is run by electricity with inde- 
pendent individual motors. 

The writer desires to express his appreciation of the 
kindness of Major Stephens, President of the Harbour 
Commissioners of Montreal, and of Mr. Cowie, the 
Chief Engineer, in placing at his disposal the above 
information regarding the chief Canadian port. 

The Harbour Commissioners of Montreal have placed 
a contract with Messrs. Vickers, Sons and Maxim for 
the construction and operation of a floating dry dock 
with a lifting capacity of 27,000 tons. The dock is to 
be completed and installed by May, 1912, by which time 
the basin for its reception will have been completed by 
the Commissioners. The basin is to be situated at the 
down-stream end of the port on the northerly bank of 
the St. Lawrence, within an area of thirty-six acres of 
reclaimed land. The Dominion Government, under 
authority of the Graving Dock Subsidies Act, will pay 
a first-class subsidy of 3 per cent. interest on three 
million dollars for a period of thirty-five years. The 
company will also establish a ship-repairing plant and a 
mill for the production of steel railway tires. We may 
add, in conclusion, that the Port Authorities have, during 
the last twelve months, been making preparations to 
expend an additional! six million dollars on harbour works. 








THE 15-INCH GUN FROM AN ENGINEER'S 
POINT OF VIEW. 
Captain H. J. JONES, A.O.D., Inspector of Ordnance Machinery. 


Few of the many profound changes that have 
characterised the combatant features of warship design 
within the past six years are worthy of so much - 
attention as the suppression of muzzle velocity in favour 
of an increased calibre in the development of heavy 
naval ordnance. The recent demand for guns above 
12in. in calibre is the expression of a sudden appreciation 
of the very great destructive effect of large capacity high 
explosive shell on the unarmoured portion of ships, and 
the reduction of muzzle velocity has been an enforced 
accompaniment in order to dbviate the pronounced 
shortening of life of inner A tubes, which an increase of 
calibre without an appropriate alteration of velocity 
would have brought about. And a very considerable 
reduction of velocity has received approval, despite the 
incontestable advantages from the point of view of mark- 
manship and fire effect at moderate ranges of about 8000 
yards, which result from the high muzzle velocity, flat 
trajectory, and Jarge danger space of the 12in. 3000 f.s. gun. 
But standing apart from the question of policy, the engi- 
neer of ordnance has now to respond to the demand for 
guns up to 1din. and 16in. calibre, and it is interesting to 
note some engineering aspects of the problems to which 
the manufacture and employment of these guns must 
give rise. In the first place there is no inclination to 
build guns shorter than about 40 to 45 calibres; and 
there are many reasons why it is unsound to build them 
longer than above 50 calibres. Similarly the maximum 
pressure shows no tendency to fall below 18 tons, or to 
rise above or about 20 tons. So that accepting these re- 
strictive limits of length and maximum pressure, as 
representative of modern practice, we may note the 
adjustment of muzzle velocity to calibre that the designer 
is called upon to make to ensure a reasonable life for 
an inner A tube. 

The following table, based on theoretical considerations 
of heat transfer, and the actual life of guns up to and in- 
cluding the 12in., may be taken as illustrating the com- 
parative effect of velocity, calibre, and pressure in deter- 
mining the life of inner A tubes, with cordite M.D. 
charges. 

‘Table calculated from rule :— 
$53 2.5 x 10’ 
V2 d (d — 2) Ph” 
L = Life in full charge rounds. ‘ 
= Muzzle velocity, in thousands of feet per second. 
Calibre in inches. 
= Pressure in tons. 


Vv 
d 
P 


Maximum Pressure 20 Tons. 


Muzzle velocity 3000 2750 2500 

Life of 15-Qin. ... 87 104 126 

»  18-5in.... 110 130 . 158 

9 1a-Gim...; 142 169 205 
Maximum Pressure 19 Tons. 

Muzzle velocity 3000 . - 2750 2500 

Life of 15-Oin.... 95 ES. .:: 137 

» . 18-5in.... 120 32... 172 

» 12-Oin.... 155 184 223 
Maximum Pressure 18 Tons. 

Muzzle velocity 3000 2750 . . 2500 

Life of 15-Oin.... 104 124 150 

», 18-5in.... 131 156 189 

12-0in.... 170 202... 245 


” 


It will be noted from the above estimate that the 12in. 
8000 f.s. gun, the 18.5in. 2750 fs, gun, and the 1éin. 
2500 f.s. , may be expected to have a common life of 
from 140 to 150 full charge rounds, provided that the 
maximum pressure does not exceed 20 tons for the 12in., 
19 tons for the 16.5in., and 18 tons for the 15in. And if 
we assume a life of 150 full charge rounds to be the 
shortest life permissible for a gun of any design, we may 





exvect the above three guns to have a muzzle velocity not 
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exceeding that corresponding to this life and the specified 
maximum pressure. In some such fashion we may 
suppose the designer hasarrived at the four characteristics 
of the proposed gun, namely, the length, the calibre, the 
muzzle velocity, and the maximum pressure. And an 
interesting comparison may now be made between the 
three guns as marking two stages of the policy of 
suppressing muzzle velocity in favour of an increased 
calibre. 

Length: 50-calibre guns.—The length of the inner 
tubes varies from about 52ft. for the 12in. to 65ft. for the 
ldin. The length of the rifled portion will be about 40 to 
42 calibres, so that the length of the ramming will be 
12ft. for the 12in. and 15ft. for the ldin. In addition, 
since only from 15 to 20 calibres of the overall length 
will be protected, the lin. will have a longer length of 
muzzle unprotected, and need a considerably larger weight 
of turret armour to protect the ammunition supply and 
the arrangements for sighting, loading, and breech closing; 
and the ldin. turrets make easier targets. The engineer- 
ing difficulties of dealing with the huge forgings for these 
tubes are very serious. Tubes 65ft. in length, 1ldin. 
internally, and from 1}in. to 3in. in the walls, have to be 
manipulated, forged, and uniformly heat treated; they 
have to be machined internally and externally to a few 
thousandths of an inch, and fitted so that a series of steps 
on the exterior of an inner tube each take a fair bearing 
on a corresponding series of steps on the interior of an 
outer tube; they have to be heated and kept straight, 
and bedded fairly one to the other, to avoid split tubes, 
end-long movement, and chokes at the steps. It will thus 
be sen that the process of consistently producing finished 
forgings up to specification tends, as the calibre increases, 
to become increasingly a highly specialised monopoly of 
a few factories, with a corresponding augmentation of 
cost per ton to cover the exigencies of failure and the 
capital and running charges on expensive plant. 

Droop.—The flexure of 50-caliore wire-wound guns is 
very considerable, and subject to great variation from 
external causes. A 12in., due to lack of girder stiffness, 
has a minimum total droop of from 4 to 5 minutes; the 
13.5in. of from 6 to 7 minutes, and the 15in. of from 8 to 
9 minutes. Built-up solid guns of equivalent strength 
ard length have muzzle droops of about three-fifths those 
associated with corresponding guns of wire construction. 
The droop, due to mere weight, however, may be greatly 
modified by the differential heating of the exposed 
muzzle portion, arising from mere sunshine, or the cooling 
action of the wind on a warm muzzle when a ship is under 
weigh. When the breech of a 50 calibre gun is kept in a 
fixed direction the centre of the muzzle describes an oval 
figure in space throughout the day, the vertical move- 
ment being of the order of }in., and the horizontal move- 
ment about fin. The longer the muzzle the larger the move- 
ment. This variation of droop is most objectionable from 
the point of view of accuracy, since the direction ot 
departure of the projectile, being constrained to be that 
of the end of the muzzle, is always inclined to the axis 
of the bore at the breech by an unknown and a variable 
angle. Ata range of about 10,000 yards, and with the 
sights set by reference to the rigid breech portion of the 
gun, each minute of angle between the axis of the breech 
and the axis of the muzzle results in an error of from 
15 to 20 yards; and it is not uncommon for the varia- 
tion of droop arising from differential heating to be from 
4 min. to 5 min. of angle. 

Whip.—Tne whip, or transverse vibration of the 
muzzle portion of 50-calibre guns, is a source of very 
large errors. The estimated number of complete vibra 
tions is from 130 to 150 per second; and the maximum 
upward velocity of the end of the muzzle may be as 
large as 50ft. per second, but is usually less than 20ft. pe: 
second, wire wound guns being much worse in this 
respect than built up solid guns. The effect of whip is to 
introduce an unknowable error in the angle of departure, 
since when the projectile leaves the bore the muzzle may 
be moving up or down, and be at the top, bottom, or 
middle of its movement. We have no reason to sup- 
pose that the low velocity of the 15in. will lead to less 
whip, and we have every reason to conclude that its 
greater length will cause the errors to be larger than 
those found with the 12in. 

Firing interval.—This is the interval between the layer 
pressing the trigger, and the projectile leaving the bore. 
With moving gun platforins it is the great cause of 
inaccurate shooting. The firing interval is made up of 
two parts, one, from 0.08 sec. to 0.12 sec., duriug which 
the tube is fired, the charge ignited, and the band 
engraved ; and the other, from 0.022 sec. to 0.035 sec.. 
representing the time of travel of the projectile in the 
bore. In other words, the firing interval of the 12in. is 
about 0.122 sec., and of the 15in. 0.135 sec., on the average ; 
these figures, however, may be greatly exceeded with 
defective firing arrangements. Now, modern battleships 
have a metacentre height of from 3.5ft. to 4.5ft., and a 
period of about 8sec. fora single roll of 5deg., with a 
maximum angular velocity of 15 min. per0.10sec. Hence, 
if we assume the layer does not alter the elevation of the 
gun between the instant of pressing the trigger, and the 
projectile leaving the bore, the average firing interval 
means a possible error in elevation of 16.3 min. for the 
12in., and 21.6 min. for the 15in.; and with 1 min. being 
equivalent to from 15 to 20 yards at 10,000 yards, 
we see that, due to a moderate roll of 5 deg., every round 
may be a miss, although the marksmanship of the layer 
be perfect. This fact should be remembered when 
analysing practice returns. 

Blast.—When the unit of length of a gun type is the 
calibre, we see that increasing the calibre ensures that 
when the gun is trained on the bow or quarter the blast 
will be carried clear of the ship, and cause less inter- 
ference with the sighting arrangements of neighbouring 
guns. But since the weight of the charge varies roughly 
as the cube of the calibre the volume of gas discharged 
rapidly increases as we pass from the 12iu. to the ldun., 
and the pathologic effects on gun crews of the shock and 
noise becomes very serious. One cannot expect good 





work from men under conditions which tend to make 
them deaf, dazed, and half blind. 

Accuracy.—In designing these heavy guns the engineer 
has to produce a machine not only safe from the point of 
view of stress and strain, but accurate within close and 
well-defined limits, Accuracy, from the mechanical point 
of view, means rigidity. On the other hand, the gunners’ 
notion of accuracy is consistent performance of contem- 
porary rounds. The gunner noting, from the range table, 
that an elevation of five degrees is required for a range of 
9000 yards requires the assurance that when the sights 
are set to 9000 yards, and the gun truly laid, the angle 
of departure of the projectile shall be 5 degrees, and not 
44 deg. or 5} deg.; and also that each round of a short 
series shall fall within + 50 yards of 9000 yards, and not 
within + 250 yards. But as we have seen, due to mere 
firing interval alone, errors may arise with the 15in of 
from 400 yards to 450 yards, the error depending on the 
instant when the layer presses the trigger—whether the 
ship is at the end or the middle of a roll. 

Probable features of an actual design.—Unless we 
make a radical departure from the British practice of 
wiring to the muzzle, and revert to a partly built up solid 
system, any gun of ldin. or 16in. calibre, must obviously 
be much shorter than 50 calibres. And now that the 
system of lowering the muzzle velocity has received official 
sanction, we may expect it to be reduced 150ft. to 250ft. 
per second below the limits previously given. Assuming 
that the length, muzzle velocity, and pressure of guns 
above 12in. calibre will be reduced to ensure at least as 
long a life and equal accuracy as that of the 12in. 3000 f.s. 
gun, calculation shows that the general characteristics of 
the three guns may be stated as follows :— 
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THE PROGRESS OF ENGINEERING IN SOUTH 
AND CENTRAL AMERICA. 
(By our Special Commissioner in South America.) 
No. XXXIL.* 


Paracuay is one of those countries—and there are not 
a few either—in which the investment of British capitai 
has resulted in hardly any advantage to the investor, 
although of direct and unmistakable benefit to the 
natives. The British capitalist has industriously sown 
that others might abundantly reap; he has taken risks, 
and trade rivals have scooped up the profits. 

This is- eminently characteristic of the Briton, and as 
typical of the foreigner. In Paraguay every penny that 
the Governments of successive Presidents have borrowed 
has been from Great Britain. It is this philanthropic 
Power which has financed it when no other country 
would look at it; nor would any financiers even discuss a 
loan with its authorised representatives. Did British 
bankers not do the same thing in Mexico, when that 
Republic was just emerging from its sea of financial 
troubles? And did not British traders, when the seeds of 
their enterprise were ready to fructify, incontinently 
retreat from that same country and let in the Americans, 
who have been pre-eminent ever since ? 

Has this not been the history of British enterprise and 
British stupidity in Honduras, in Salvador, in Guatemala, 
and elsewhere? History is merely repeating itself in the 
matter of Paraguay, which, if not already lost to us, is by 
no means as promising a marketasatone time. It might 
have been ours wholly for the asking—nay, it was almost 
ours by right of mortgagee. 

While the finances of the Republic have been provided 
by British capitalists, the tramway in Asungién and the 
railway—the only one in the Republic—has been built 
and is managed by British hands; the great preponder- 
ance of the commerce and trade of the country has for 
the past year or two been in the hands of the Germans. 
{ am now in the pleasurable position to state, however, 
that the figures for 1909-1910, when published by the 
Foreign-oftice, which they will be almost at once, will 
show that the scales have once again turned in our 
favour and against our German rivals. The only capital 
which these same industrious and insidious rivals have 
invested in Paraguay has hitherto been in their trade 
stocks and some few buildings. Fifty years ago, when 
the British were strong in all branches of industry here, 
as elsewhere in Latin-America, the Germans had scarcely 
commenced to make their presence felt. Let us show 
how they and we have stood relatively up _ till 
to-day. The official figures placed at my disposal for 
these purposes of comparison show that the Republic's 
foreign trade for 1908-1909 stood at a total of 8,712,328 
dols., of which 8,640,728 dols. represented imports and 
5,071,600 dols. exports. At the head of these imports 
stood Germany, with a total of 1,192,619 dols., Great 
Britain coming a poor second, with 856,333 dols., and the 
United States of America occupying a miserable sixth 
place at 222,763 dols. There were other European 
countries mentioned—France, Italy, Spain, and Belgium 
—while Argentina, Brazil, and Uruguay, all of which 
come in, the first-named being, indeed, third on the list, 
with a total of no less than 766,519 dols. 

In exports, among European markets Germany still 
stood first, having taken out of the total sold by Paraguay 
(5,071,600 dols.) no less than 971,799 dols. Great Britain, 
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then, bought practically nothing, being classed amo: 

“other countries,” the total purchases of which amountes 
to 5873 dols, And yet there were, as there stil] q ‘ 
several commodities which might have figured in our,” 
chases from Paraguay, such as tannin extract, tobeate 
and even cotton, although the cultivation of this es 
named is as yet but in its infancy. 7 

It is remarkable that in Great Britain, where such aq: 
enormous trade is carried on in tanning and leather oink 
generally, no effort should have been made to utilise the 
valuable and economical agent produced from the 
quebracho tree, and which is freely used in other countries 
of both Europe and the United States. Paraguay jg the 
true home of the quebracho tree—asprdosperma yucbrach, 
—and here was established the first factory, as far back 
as 1889, while to-day there are at least three others in 
this Republic, and eight or ten in Argentina, many 
thousands of bags of the extract being exported annual 
the demand for which is continually increasing every. 
where but in England. : 

Those who have perused the history of Paraguay from 
the day when it proclaimed its independence of Spain, ang 
to celebrate which event it almost immediately afterwards 
commenced a war with its neighbour Argentina, who haye 
read with much pain and more disgust of the long and 
bloody struggle waged later on (1865) against both 
Argentina, Brazil, and Uruguay, which struggle resulted 
in the loss of one-third of Paraguay’s territory, the 
practical extermination of her male population, and the 
complete bankruptcy of the national treasury; who 
may have still more recently learned of the Revolution 
of 1904, followed by that worse one of 1908, and the 
unrest which is at the moment of writing still prevailing, 
may well ask themselves whether such a country. 
inhabited by such a people, is worth cultivating com. 
mercially. 

The best answer to such doubts is the statement that 
in spite of their insane desire to revolt and their 
apparently incurable propensity for political upheaval, 
the Paraguayans are neither a disreputable nor a dis. 
honourable people, and it is certainly eloquent of their 
innate probity that in all their internecine troubles they 
have never but once attacked—lI refer to the firing by 
two gunboats upon the railway station at Asuncidn, 
which is the property of a British corporation—nor 
intimidated foreigners living among them, both life and 
property being as a rule strictly respected. Even at the 
time of the practical bankruptcy of the Republic, and 
when all public credit was at a standstill, efforts were 
made, and made successfully, to meet obligations in part, 
and subsequently in whole, thus showing a commendable 
disposition towards commercial honesty by no means 
common among Latin-American nations. 

The intelligent and far-seeing commercial critic, and 
the financier of experience as well as of pluck, will look 
further than this mere superficial account of Paraguayan 
check to progress, and if he pursue his inquiries in the 
best-informed channels he will find that the future of the 
Republic is particularly bright at the present time, and 
that, discouraging as its history has been, this must not be 
regarded as a true indication for the future. 

Paraguay is, as a fact, witnessing the dawn of a new 
and, what I believe will prove, an unprecedentedly brilliant 
era. And my reasons for this belief are many. First, 
education and the bitter school of experience have done 
something towards convincing the majority of the people 
that political revolutions do not always conduce to 
national progress, even when they are _ successful; 
secondly, the increase of travel and the spread of geogra- 
phical knowledge have brought this country more 
prominently before the attention of the civilised world; 
and thirdly, it is about to be linked up by railway with 
Buenos Aires in the Argentine, which will enable 
travellers to reach the capital—Asunci6n—from the port 
of Buenos Aires in something under 50 hours, instead of 
as at present, and under the most favourable circum- 
stances in about five days. This last advantage means 
also that instead of having to pay toll at both Rosario 
and at Buenos Aires upon every ton of merchandise 
passing down the river—the only outlet at present open 
for the country’s export trade—one levy only will have to 
be met, with a corresponding benefit accruing to both 
exporter and purchaser. All these changes mean an 
improvement in the Republic’s commercial prospects, 
and they may be expected to have a marked effect with 
the drawing to a close of the present year—1911—when 
the new transcontinental railway—Asun¢idn-Buenos 
Aires—is expected to be almost, if not entirely, completed. 

It needs no gift of prophecy to discern here a good 
market, for Paraguayan requirements are many and 
various. Although, as already indicated, the Germans 
had threatened to make this country peculiarly their own, 
there are still openings which British merchants and 
manufacturers might successfully dispute with them if 
some little enterprise and energy were displayed. | 
understand, for instance, that the present Government 
intends to do something towards improving and maintain- 
ing the magnificent natural waterways which this 
Republic possesses, and that in addition to the promised 
through-railway connection there shall be a cheaper, if 
somewhat slower, means of traffic available. 

Strangely enough, there isan almost entire absence of 
motor-driven craft to be found on the Paraguay River, 
although both this and the beautiful inland lake of 
Ipacarai are eminently suitable for such class of boat. 
In conversation with a leading importer, I was informed 
that in this water the market is almost a virgin one, and I 
pass over the information for the benefit of those of your 
readers who may feel interested. 

Native boat building is but little followed, although 
there are one or two fairly well-equipped repairing shops 
near Aguncién, where river craft are both constructed 
and repaired. The Paraguayans have long enjoyed the 
reputation—I know not precisely why—of being compe- 
tent and capable boat builders, and they are declared to 
have a “special aptitude for mechanics generally.” 

What are wanted here are light draught boats, such as 








elites 


May 5, 1911 


THE ENGINEER 


459 








eee 
n most tropical rivers, propelled either by 
ddle-wheel, or screw propeller, and they 
nstructed and sent out in sections with 
tions printed in Spanish, and accompanied 
by a working sketch. There are several manufacturers 
foty specialities in and near the Clyde, while motor 
boats of the Yarrow type would also be suitable for these 
‘nland waters. The great majority of the Mikanovitch 
Navigation Company's boats, which have the monopoly of 
passenger and cargo river traffic, have been constructed by 
Coaay Brothers, of Dumbarton, N.B., who have built 
and equipped some thousands of such boats for river 
traflic all over the world. : 

The total number of vessels which entered the port of 
Asuncion during 1908-1909 was 1320, and 1184 cleared. 
The vessels calling at Paraguayan ports are mostly 
Argentine and Brazilian passenger and cargo steamers, 
as well as some sailing vessels of small tonnage. It may 
be taken that over 1000 vessels of more than 7ft. or 8ft. 
draught enter and clear annually, these plying up and 
down the river Paraguay, between Asuncidn, Parana, 
Rosario, and Buenos Aires. In spite of the existing 
competition between Rosario, Parana, and Buenos Aires, 
offered by the railways—the Central Argentine and the 
Entre Rios Companies—and the promised through traffic 
from the Capital of Paraguay to the Capital of Argentina, 
this river trade is destined to improve; and there is 
certain to be a considerable demand for more vessels of 
the kind above mentioned. There are numbers of 
tributary rivers which also do an appreciable amount of 
carrying trade; while on Lake Ipacarai there has of late 
been established a hotel of some pretensions intended for 
the use of boating parties. This lake is 15 miles long and 
three miles wide, most romantically situated, and sur- 
rounded by thick tropical forests. The town, which is 
here known as San Bervandino, is but 18 miles from 
Asuncion, and during the summer season it is much 
frequented by residents from that city, while in the 
winter months hundreds of visitors go there from the 
neighbouring Republics of Argentina and Brazil. I have 
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seen a few motor boats on this lake, but nothing like what | the works; that each particular manufacture again has 
Undoubtedly there is a ! its own particular syndical control, and that only the pro- ! 


might be reasonably looked for. 
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market here worth cultivating by manufacturers of such 
craft. Probably one smart-looking and quick-moving 
motor boat sent out to some trusted agent as an adver- 
tisement would result in a large number of orders being 
received from native purchasers, who, here as elsewhere 
in South America, are quick to appreciate any attractive 
novelty, and manifest little hesitation in acquiring 
promptly that which pleases them. 

It may be added that boating, with the accompanying 
pastimes of fishing and shooting, are the only forms of 
outdoor amusement indulged in in Paraguay, since the 
roads are, for the most part, too sandy and badly main- 
tained, and the heat of the climate is too trying, for either 
driving or riding to be particularly popular. Aviation 
has not, as yet, become a general pastime, although in 
Buenos Aires it is already established as firmly as either 
polo or horse-racing. With rivers and lakes of such 
great extent and beauty it is only natural that motor 
boating should offer great attractions. 

It has been my practice while travelling in the Latin- 
American States, and where I have found—alas! only 
too frequently—that United States and German manu- 
factures have superseded, or are rapidly superseding, 
British goods, to probe to the bottom the reasons which 
may account for this fact. Many of the explanations 
afforded me by the authorities whom I have consulted 





have already found expression in your columns, and those | 


among your readers who have followed the publication of 
my communications from different parts of the world will 


hardly have failed to observe the striking unanimity of | 


the opinions expressed—opinions which reflect but little 
credit upon British perspicuity, or British enterprise 
generally, 

In Paraguay the same explanations are afforded as to 
the loss, for instance, of our iron and hardware trade, and 
its practical absorption by our German competitors. 
Until now the efforts made by the United States to obtain 
a sound footing in the Republic have failed, but with the 


persistency and pertinacity of the Americans, and the 


unswerving co.operation of their Government at Wash- 


ington as an aid to their own efforts, it would be a) 


dangerous thing to believe that sooner or later—and 
probably sooner than later—their canvass for participa- 


lon in Paraguayan trade will not prove successful. 
There are those who also ask—as well they may— 
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‘“* Why should Germans be enabled to surpass the British 
in any branch of the iron industry?” Remembering the 
natural geographical and economic conditions prevailing 
in the two respective countries, and comparing one with 
the other under normal circumstances, it would appear 
almost impossible for the Germans, who are engaged in 
iron and steel trades, to assemble raw material at the 
smelters, to make iron or produce steel, quality for 
quality, and to put on the market the finished product as 
cheaply as—or more cheaply than—the British manufac- 
turer. The latter should be able par excellence to supply 
the foreign markets with iron and hardware manufactured 
goods more cheaply than any other nation, since, as has 
often been pointed out and as generally admitted, we are 
the one people with the soundest capitalisation, with the 
most skilful labour, and with the cheapest and most con- 
veniently.placed supplies of iron and _ steel-making | 
materials. Possessing, then, as we do the material, the | 
money, and the men, why should our German competi 

tors be enabled, as they undoubtedly are, to outstrip us 
in our trade connections, and to fill the Latin-American 
markets with German-made goods where once only—or, 
at least, mainly—British-made manufactures were to be 
found? 

According to one intelligent and experienced Para- 
guayan critic, himself a considerable importer of Euro- 
pean goods, the secret of the Germans’ success may be 
partially found in the splendid organisation of their 
manufacturing establishment, as well as their perfected 
combination; in their careful study of foreign importers’ 
requirements ; in their willingness to accommodate them 
financially in regard to granting long credits—and 
—how often has this fact been pointed out in your 
columns?—in their being represented on the spot by 
Spanish-speaking agents and canvassers. 

It is said that in Germany every article and every scrap | 
of material of iron manufacture, from ore and coal to wire | 
and nails, is under syndicate control, that such German | 
syndicates do not act upon the principle of the obnoxious 
American ‘“ Davits,” but merely control the products of 











PLAN OF THE TURIN EXHIBITION 





the great advance in the returns being mainly in connec- 
tion with our woollen, linen, and general dry goods trade, 
the next annual returns, 1910-1911, are destined to mark a 
decided advance with reference to iron, steel, machinery and 
material, since there will be at least 25,000 tons of new 
rolling stock, equipment and rails, mainly from Great 
Britain, imported in connection with the new railway 
construction now being carried out and that which is 
contemplated, as well as for the electrification of the tram- 
way system of Asuncién to be taken in hand very shortly. 








THE TURIN EXHIBITION. 
(By a Special Correspondent in Italy.) 
THE ATTITUDE OF ENGLAND.—No. I. 


THE opening of the Turin Exhibition raises once more 
the question whether such manifestations of commercial 
enterprise are to be encouraged, to be tolerated, or to be 
disapproved; and discussion of the theme may be treated 
as a pastime, for it changes not by one iota the practical 
fact that International Exhibitions, like national arma- 
ments, are at any rate not on the wane. The improve- 
ment of racial harmony by these new oft-recurring 
pageants, the correction, stimulation, and consequent 
expansion of commercial activity, the modification of the - 
customs policy of the various countries in their reciprocal 
interests, are advantages quoted as results by the favourers 
of the Exhibition movement, and denied as such by their 
opponents. And, amongst these latter, the least open to 
conviction is the self-same nation which, then sole 
mistress of the world’s commerce, summoned her envying 
neighbours to view her wealth and greatness just sixty 
years ago. In what follows I have endeavoured to give 
expression to the feeling of Italians with regard to Great 
Britain’s coolness to their great Exhibition. We must 
assume that your manufacturers know their own business 


| best, but it will do no harm to them to know how others 


regard it. - 
Fifty years ago this land had just become a nation. 
In the first representative Parliament, on March 17th, 
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duction price and the sale of the articles are governed by ; 1861, the genius of the great Turinese had converted into 
the said syndicates in combination and upon co-opera- | law the enthusiastic cry of a people, and Victor Emanuel 


tive lines. 


had assumed for himself and his heirs the title of King of 


Again, quoting the same authority, the usual method | Italy. But the country was a country in name alone. 
of procedure of the Germans is for the export officials of | With its finances drained by a ruinous war, without 
the syndicates to visit the works and record the geo- | credit, without commerce, and with agriculture still in the 


graphical situation, mechanical equipment, productive | 
capacity, and special aptitude of each of the associated | 
plants. Orders are then solicited or accepted and are | 
allotted, while the prices are fixed, by the combined syndi- | 
cate. Each manufacturing member receives his dueshare | 
of the work in question, while with regard to this, as to all | 
other similar undertakings, the country is mapped out | 
into trading zones ; everything possible is done to avoid | 
waste, delay, overlapping, costly production, and high rates 
of transit, the syndicate in supreme control through its | 
officials and experts attending to the many small but im- 
portant matters of detail, and always in the best interests 
of the constituents. Thus it will be seen that these 
German syndicates are in truth manufacturers’ trade | 
unions and co-operative societies combined, the economies | 
effected in both buying and selling being—as has been | 
abundantly evidenced—very remarkable. 

The same careful and well considered organisation 
introduced into the home manufactories is to be found 
existing in a somewhat different but no less effective 
form in connection with foreign trade conducted by 
German houses, and nowhere more pronounced than 
throughout Latin-America. The mainspring of success is 
the efficient organisation everywhere to be observed, and 
yet the operation is so simple and so completely flexible 
that one wonders why the shrewd British manufacturers 
continue to ignore it. 

Notwithstanding all this, it is very gratifying to be able 
to state that the net volume of Paraguayan trade done by 
British houses for the period of twelve months, 1909-1910, 
shows an advance of some £80,000 over the figures 
attained by Germany, thus converting what in the pre- 
vious year (1908-1909) was a loss of also some £80,000 
into an increase. These figures are only roughly given, 
as the official returns are as yet to be published, but they 
are practically correct, and sufficient in their signifi- 
cance to prove acceptable to home readers. While there 
will be little substantial improvement to be observed in 
regard to the iron, steel, and hardware industries trading, 





Virgilian stage, it seemed to the pessimist that the effort 
made to redeem itself after fourteen centuries of division 
and servitude was merely spasmodic, while, even to the 
optimist, it was naught else than a land of love and song, 
of the cyprus and the myrtle, of sanguinary and ephemeral 
passions, a land of art and history, sunny but unpractical, 
a fairy “ purple land where law secures not life.” 

Then England took Italy under her protection, and 
entered into close commercial relationship with her, but as 
years went on, newcomers appeared who, recogni ing the 
possibilities of the young country, began assiduously to 
ply her with their wares, while her old patroness sat 
aloof, or consented to supply her wants only when 
asked to do so. As a natural result, Italian imports 
are passing into the hands of others, and England will 
soon be left to console herself with having effectively 


| practised her sporting adage, “let the rest have a 


chance,” while forgetting the importance of a great 
and rising population, the ever increasing riches of 
a thrifty people, and their daily proofs of growing in- 
dustrial ability, and the vast agricultural possibilities of 
the almost virgin districts of the South. The German 
manufacturer has, in the meantime, not been idle. His 
goods, though cheaper, were, at the first at any rate, 
much inferior to those of England, but his perspicacity 
and laborious attention to detail kept them always before 
the public by means of pushing agents who spoke the 
language of the country and distributed all printed matter 
in Italian, until people’s eyes became used to German 
goods, and convenience dictated the buying of the inferior 
article. 

The following statistics of some staple imports, for 
Lombardy alone, give some idea of the relative positions 
of the two nations :— 


Cotto. 


1907. 1908. 1909, 
Tons. ‘Tons, ‘Tons. 
United Kingdom 1210 949 1020 
Germany... ... 664 621 605 
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GREAT HALL FOR MACHINERY 


Hemp, Flax and Jute. 
194 
205 
Chemical Products. 


1502 
79 


378 
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United Kingdom 
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1332 
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Germany 
102 


United Kingdom oar’ 
Paper and Books. 
1401 
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963 
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(,ermany 
United Kingdom 
Tustruments. 
364 
91 
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287 
184 


62 


(sermany 
France 
United Kingdom 


The silk returns are not included on account of the | 
ininor part played by the two countries under this head. | 

And in the metallurgical and engineering section, the 
figures are still more significant, with the exception of | 
the importation of bicycles, in the case of which young | 
industry the English energy seems to be awake again, as | 
when the other industries in this department were also 
young. 

The return of iron plates shows also a slight progress— | 
1907. 1908. 1909. 
Tons. Tons. Tons. 
3359 3817 2343 

518 734 981 


Germany ... ... 
United Kingdom 


while that of copper, brass, bronze, nickel, lead, and tin 
represents a decided falling off as regards both Germany 
and Switzerland. 
1909. 
Tons. 
1009 

00 

50 


1907. 
Tons. 


1055 
29 


22 
194 


1908. 
Tons. 
Germany 1468 
Switzerland... 23 
United Kingdom 73 

In the field of England’s former monopoly, the building | 
of locomotives is entirely lost, though traces of past | 
commissions may still be seen in the historical section of | 
the locomotive gallery of the present Exhibition. As | 
regards other engines, not agricultural, the most important 
suppliers are now Germany and Switzerland. In the 
agricultural department a good fight is still being made, 
generalled by Messrs. Ruston, Proctor and Co., of Lincoln, 
whose shrewdness has foreseen the destined development 


IN MOTION 


| country and the language. 


| before him. 


| favour. 


of Italian agriculture, and induced them to employ | 
modern methods of keeping their articles before the eyes | 
| of the public and energetic agents who understand the 
The instruments of precision | 
| necessary to the trade have passed to Germany and | 
Switzerland, while the state of the machinery and boiler 


industry may be gauged from the consular returns for 


Lombardy. 
1909. 
Tons. 
3823 
325 


1908, 

Tons. 

2771 
597 


1907. 

Tons, 

Germany 3865 
United Kingdom 1008 
And more may be learnt from the speech to the German 
Board of Trade by Herr Goldberger, President of the 
Permanent Commission for International Exhibitions. 
“ German exports into Italy,” he says, ‘‘ constitute almost 


| 20 per cent. of the entire amount of Italian importation, 
and these exports have trebled in the last ten years.” | 


This increment has been gained in great part at the 


| expense of the English houses, which once held the trade 


in their hands. 

In an arduous race the athlete thinks not of the miles 
that he has traversed, but strains towards those that are 
Let not the English hug themselves in 
thoughts of what they were, or even of what they are. 
“Our exports are for a million pounds a day!” 
are complacent statistics. ‘The sum is equal to the 


exports of Germany and France together, and four times | 
There is no sign of | 


greater than those of America. 
decadence!” So much we know from the English them- 


| selves; but let them look to the days that are to come, | 


when they must either change their tactics or these 
figures, and the change of the latter will not be in their 
Let them consider that the germ of danger 


| lurks in the very fact on which they pride themselves, 


for these colossal exports denote the equally colossal need 
of buyers; else how are the imports to be paid for by an 
isolated country living artificially for nine months of the 
year on imported goods? And, as England is dependent 
on the rest of the world for the raw material, her 
customers are for the finished article only, and to render 
the buying of it by them even more profitable and con- 
venient than it is rendered by other nations, is a problem 
which affects the life or death of the British people. 


' The means to attain this end are known to all, and the 


These | 
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SWISS SECTION—FLOORING FOR HEAVY WEIGHTS 


winner of the great race will be the nation which is able 
to apply most quickly and effectively the ever new dis- 
coveries of science to the perfecting of industry, and to 
present an unrivalled product in a manner that shall 
persuade the customer of its excellence. 

The Exhibition in Turin this year is again directed by 
the same Commission of the Board of Trade which 
took charge of the British Section at Brussels; a 
Commission of able, experienced and conscientious men, 
whose resolution and activity have enabled them to b« 
first in the field, and, aided by the liberality of their 
Government, to bid for and secure the coveted prize of 
the best site in the Valentino Park, and to build a pavilion 
which surpasses in grandeur any made by England since 
the Paris Exhibition of 1855. 

This initial success has cut away from under their feet 
one of the +tock excuses made by English manufacturers 
for not exhibiting their goods, which, according to them, 
were never accorded by the jealous foreigner the promi- 
nent position due to their importance. It was also 
alleged that the exhibits were presented to the public eye 
in a desultory, inartistic, and generally unpleasing manner, 
and that there was a lack of justice and remuneration at 
the hands of unappreciative juries. The latter part of 
| this accusation was, in reality, the just effect of the former, 
which was due to the lack of collective organisation. The 
energy of the English Commission has, however, annihi- 
lated this objection also, asthey have that of the uncertain 
character of the expense by arranging special reductions 
| for transport tariffs, facilities for electric lighting, and 
power for machinery in motion, and by leaving no stone 
unturned to produce a harmonious general effect by means 
of the artistic decorations of the interior and the homo- 
geneous designs of the show windows. ; 

Of the other arguments put forward against parti- 
cipation, some may be dismissed at once. To state, 
as has been stated, that it is injudicious to show a new 
form of engine because of the danger of its being copied 
by “the foreigner ” is tantamount to confessing that the 
engine is, not for sale, and, in that case, it had better 
remain under lock and key in its inventor's studio. The 
objection that the Turin Exhibition follows too near on 
that of Brussels is equally futile, because of common 
application to all the nations concerned, who must either 
collectively taboo it or collectively accept it, even asa 
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-y evil. Other nations have accepted it, so 
nomand must accept it too, nor must she blame King 
visor Emanuel II. for want of consideration in choosing, 

*¢ lamation of Italian Unity, the year 1861, and 


roc . 
eee the jubilee clash with the coronation of King 


ieorge V. is : - ‘ 
a unwillingness to exhibit machinery in motion, on 


ecount of the wear and tear, may be equally condemned 

a eneral grounds; while, as to the fire scare—natural 
Steamence of the disaster in Brussels—it can only be 
said that, if human energ, and human science can effect 
anything, the danger has been reduced almost to vanish- 
ing point in the present case, and that the extra corps of 
English firemen, and the extra measures taken by the 
English Commission for rendering the structure fireproof, 
are looked upon in the light of a rich man’s luxury by 
the Italian authorities, who already deem sufficient their 
own precautions, brought, as they are, to a pitch of per- 
fection unknown before, and applied, as in this case, to 
isolated pavilions. In fact, the Vice-president, Com- 
mendatore Bianchi, laughingly told the writer that the 
English section had more to fear from water than from 
fire. Another argument advanced by the English 
manufacturer is that his goods are not accepted 
on the same conditions as those on which his country 
accepts foreign merchandise ; in other words, that they 
are handicapped by a protective duty. But in this there 
is no injustice, for other nations are treated in the self- 
game way, and are not the goods made to sell in a 
country where protection is the law? It is not enough 
to beat the world in neutral markets in order to give 
work and food to the English population. If England 
can only sell to free trade nations, she must keep her 
commerce to herself or traffic with the Hottentots. 

As to the broad objection which, if it were true, would 
render unnecessary all the others, the insufficient material 
return for the expense, it can only be asserted that this 
did not prove true in the case of Brussels last year, and 
that England, in this theory also, stands alone against 
the civilised world, where the belief is universal that 
exhibitions are one of the most potent means of diffusing 
knowledge and promoting the extension of commerce. 
To a people whose exports are represented by the manu- 
factured article the application of the newest discoveries 
to national industries is vital as air itself, and nowhere 
are views more widened than in the interchange of 
thought consequent on International Exhibitions. No 
nation has benefited from them in the past more than 
England, for it was from the first exhibitions that she 
perceived the inartistic character of her wares and work- 
men, since remedied in great part. But she has still 
many lessons to learn, and the chief of them is that, 
whatever the superiority of her merchandise, she must 
keep it continually before the eyes of her customers, and 
must neglect no means to facilitate its acquisition. 
Among these means one of the most impellent is that of 
International Exhibitions. 

| am sending you a number of views of constructional 
work in connection with the Exhibition which speak for 
themselves. They were taken several months ago, but I 
have selected them as they show the essential features 
before they were hidden by their ornamental coverings. 








THE ROLLING OF SHIPS.”* 
By GEORGE IDLE, M.I.N.A. 
No. II.+ 


I NOW come to the consideration of the records of rolling 
furnished by some light vessels off the Irish coast. For a 
number of years, up to six or seven, several of these ships 
have each been fitted with two mercurial clinometers, Hicks’ 
patent double index, one to measure the transverse oscilla- 
tions, and the other the longitudinal oscillations, i.e., the 
pitch and ‘‘scend.’’ The latter movement in itself is not of 
importance, and I shall omit the figures relating to it. The 
fixing of the transverse clinometer is a matter of difficulty. 
It should be placed below the water line to give the closest 
approximation to the actual angle, but in that case it would 
not be accessible to the observer. Its position, therefore, in 
the ship has generally been on a bulkhead in the ‘tween 
decks and near to the centre of gravity, but mere often 
above the latter point. The error introduced thus I have 
endeavoured to correct by a common deduction of the 
angle registered in excess, and although the actual figures 
may be out to the extent ofa degree or two, their comparative 
values are not interfered with. 

The masters of the ships are supplied with a form on 
which they are required to note for any one observation the 
extreme angle of roll to port and starboard, the pitch and 











Fig. 3-SECTION A 


“ seend,”’ the period of the waves, the period of the ship's 
oscillation—that is, the double roll—the force and direction 
of the wind, the direction of advance of the waves, the 
direction of the ship’s head, and the condition of the sea— 
that is whether calm, a swell, breaking or confused; and 
there is a column for special remarks. 

The ships on which experiments have been made are of 
varying type and date. I have arranged them on the tables 
which I have prepared in order of age, the earliest date being 





* Paver read before the Engi i , i i 
Ireland, February 6th, 1911. in i a ia aati 
No. I. appeared April 28th, 


1861, and the latest the year 1904, and I have distinguished 
their types by means of letters prefixed to the columns. 

Fig. 3 represents the original type of lightship, a type that 
persisted for more than eighty years from the beginning of the 
nineteenth century, and I believe that the majority of the vessels 
around the British Isles are still of this section. These vessels, 
which were generally built of oak and elm, have been remark- 
able for their longevity. I have seen on the Harwich 
Shipway in 1889, the old Nore Lightship, which, I believe, 
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Fig. 4—SECTION B 








had then seen 85 years of service and was still in good 
condition. This type is represented in Table II. by three 
ships, A’ and A? being wooden ships, and A* a composite ship. 
Sections B (Fig. 4) and C (Fig. 8) are steel vessels, sheathed 
with teak, and fitted with one bilge keel on each side of 
heavy elm logs. There is a slight difference in the lines and 
sections and in the dimensions and positions of the bilge 
keels. 

Section D (Fig. 6) is an iron and steel vessel, with a 
V-shaped bilge keel on each side of iron. 





Fig. 5—IRISH LIGHT VESSEL 


And Section E (Fig. 7) is a similar vessel, rather larger, 
and having deeper bilge keels. 

Fig. 8 shows the outlines of all the above sections super- 
imposed, so that they may be readily contrasted. 

There is, you will notice, a great difference between the 
Section A and the others, but in vessels of this class (A) the 
section is constant for a great part of the length, and the 
ends are very full, or bluff. 


and setting up an uneasy and a dipping motion with every 
oscillation. 

And, again, the bluff ends, designed, no doubt, to prevent 
undue pitching and ‘‘ scerding,’’ cause abrupt movements 
forward and aft, especially when ‘‘ head to’’ in a heavy sea 


| and bring a heavy though momentary strain on the cables. 


These two features of the old ships are, I believe, responsible 
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Fig. 6—SECTION D 


for the reputation that lightships have long enjoyed as 


excellent promoters of sea-sickness. 

These vessels are fitted with two bilge keels aside. When 
I referred just now to experiments made on the bilge keels 
on ships of the Navy I did not mean to imply that that 
occasion was the first on which they were used. They had 
previously been fitted on vessels in the merchant service, and 
were certainly fitted to the first lightships, long before any- 



































Fig. 7—SECTION E 


thing was known in England about the “‘ theory of rolling "’ 
or the metacentre. 

This arrangement, however, of bilge keels in the section— 
Figs. 2, 3, and 8—does not conduce to their greatest effi- 
ciency. In the first place, the section follows too closely 
the arc of the radius of oscillation, and therefore offers 
little resistance to the stream lines, which are set in 
motion by the rolling ship. The section, in fact, gives 



































“Tue Engineer” 


At the present day the naval architect would consider the 
lines of this Class A suitable for a vessel requiring great 
steadiness, but the intention of the inventors, whoever they 
were, was no doubt directed to that end, as the design is 
peculiar to all the early lightships. It was perhaps expected, 
by the spreading of the sides above the water-line, to give 
the ships more inertia, but the result is just the reverse. 
Assuming that the ship be heeled over to any small angle, 
the immersed wedge instantaneously becomes greater than 
the emerged wedge; the vessel will for a fraction of time dis- 
place more water than the equivalent of her own weight, and 





there will be an unbalanced force tending to lift the ship, 
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Fig. 8-VARIOUS CROSS SECTIONS SUPERIMPOSED 


no assistance to the outer keel, which does practically 
nearly all the work, the inner keel being rendered largely 
useless by its proximity to the keel and the outer 
bilge keel. That this is so is confirmed by experience; | 
have frequently seen signs of straining, such as slack bolts 
and leaky seams at the outer bilge log, but hardly ever at 
the inner log. 

Returning to the sections—Fig. 8—there is shown, I 
think, a gradual improvement in the efficiency of the 
sections and of the bilge keels, and the inner keel has been 





dispensed with. 
Table II. gives further particulars of the ships with which 
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we are dealing, arranged, as I have said, in order of their 
ages. 

The type of ship and its section is indicated by the first 
column. 
weights. The third column gives the height of the meta- 
centre above the centre of gravity for the upright position. 
The fourth column the calculated righting moments in foot- 
tons supposing the ship heeled over to an angle of 10 deg. 
The fifth column shows the dynamical stability at 10 deg., 
that is, the force in foot-tons required to produce a heel of 
10 deg. 

It may be regarded by some as a fanciful idea of mine to 
include the last two columns in this table, the one giving the 
angle formed by the apex of the bilge keel with the side of 
ship and the bottom of the main keel, and the other the 
mean radius of the bilge keel from the centre of gravity, but 
inasmuch as the decrement of roll shown by experiments 
generally corresponds with the decrease of the angle and the 
increase of the effective radius of the keels, these two factors 
should not be left out of any equation that may be devised, 
the more so as the figures in the other columns seem to afford 
no clue to the construction of a formula to fit the results. 

1 have included the figures referring to the French ship 
the Sandettié for comparison. It will be noticed that A 3 
has only 24in. more of metacentric height, the same statical 
stability, and practically the same dynamical stability. 

At the same time, the period of oscillation of the Sandettié 
is almost double that of A 3, a circumstance which I think 
would not fit the French ship for the station on which A3 
has been siding. The French ship has also less than half 
the dynamical stability of ships B, D, and E. 























TABLE II. 
| 
ie 
(am . 
| -=2 3 
M.G. | s ot 
=~orm = 
Tym PR S | 
Ft. /|ft.-tons) Ft.-tons | Deg. 
Al 247 | 1.65 55 6.18 | — | 10.33 
A2 255 | 1.70 75 6.58 | 122 | 10.15 
A3 293 | 1.38 65 3.91 | — | 10.6 
B.. .. |334(6”)| 2.40 | 139 12.18 110 | 11.7 
.. -| 844 2.00 | 120 10.47 105 | 12.5 
D 318 | 2.38 | 128 11.31 102 | 12.4 
ade. 5 329(8”)| 2.65 151 13.25 102 | 12.94 
Sandetti¢é .. 335 | 1.11 | 65 5.62 —-/|- 





Table IIT. has been compiled from the records of many obser” 
vations, probably from 10 to 15 thousand, extending over 
several years, in the case of all the ships except the two first, 
which have only comparatively recently been fitted with 
clinometers. In this respect it gives these ships a slight 
advantage in the averages, and they have, moreover, been 
stationed off the East Coast, whichalso gives them the advan- 
tage of easier stations. All the other ships have been on 
South Coast statious. The character of the stations is dis- 
tinguished by figures in the second column—No. 1 is without 
a doubt the worst station off the Irish Coast— owing chiefly to 
the strong tide bringing the ships frequently up to and across 
the wind. No. 2 is but slightly better in this respect, and so 
on until we reach No. 5, which is an easy station, sheltered 
from the big Atlantic seas, 

Bearing these general facts in mind, the table will be found 
interesting and instructive. 

It will be observed that three ships B C and D have been 
on the same station (3) and that C and E have been on the 
same station (2), and that A 3 and D have been on station 1 
—while C and D have each been on the different stations, 2 
and 3, and 1 and 3 respectively 

It is therefore possible to institute a comparison, not only 
between different ships, but between different stations. 

For example, the figures 57 deg. and 30deg. may be said 
roughly to indicate the difference between Stations 1 and 3, 
and the figures 56deg. and 44 deg. the difference between 
Stations 2and 3. Tne figures 57 deg. and 56 deg., however, 
do not denote practical equality between Stations 1 and 2. 
They may be more correctly placed by contrasting the per- 
formances of the two ships C and D on the same Station 3. 
See figures 44 and 3)$ 4 — 57 x 44 divided by 2 equals 50} ; 
303 x 56 divided by 2 equals 433, so that 50} : 43} fairly 
represents the difference between Stations 2 and 3, and we 
arrive at the stations in order of difficulty—1, 2, 3. 

Column 3 shows the arcs of the greatest single oscillations 
either from port to starboard or vice versd recorded during the 
period under review, and the following column shows the 
average of the four greatest oscillations recorded. When the 
average equals the greatest, or nearly so, it may be assumed 
that severe oscillations are frequent, and where there is con- 
siderable difference between the two figures, as 40-304, 
53-44, and 62-57, severe movements are infrequent. 


TABLE III, 











Be = 
52 = 
Secs. 
E. Coast—A 1 7-9 6-9 9 
A2 7-9 69 9 
A3 9-12 10-12 7&8 
S. Coast—B 8-9 8-9 7-9 
a 9 _ 6-10 
Cc. wats oes 
5 10 7-10 8-9 
Ss 10 11-13 6-10 
E. 9 6-7 6- 8 


The succeeding columns indicate the period occupied by 
the double roll, the period of the wave, and the force of the 
wind. The natural period of the ships is from 6 to 8 seconds. 
This is shown to be increased to from 7 to 12 seconds. There 
is only a general correspondence between the ship's period 
and the wave. There is occasionally forced synchronism 
which generally occurs in a high sea. The wind force does 
not fall below 6, which according to our Table I. is 17 knot» 
per hour, and this is an indication that a rough sea does not 
arise with a lesser force. 





The second column gives the displacements or | 


RAILWAY AMALGAMATIONS. 





In June, 1909, a Committee of ten was appointed by 
|Government to consider and report upon agreements 
between railway companies. Its report has now been 
published as a White Paper, Cd. 5631. The broad con- 
clusion of the Committee is that agreements and amalga- 
mations between railway companies are not as a whole 
injurious to the trader, and that in any case they cannot 
be prevented. Government may hope, however, to control 
| them to a certain-extent. 

Competition, it is recognised, is * a voluntary relation, 
and can only be relied upon to continue so long as the 
competing companies think it is to their interest to 
continue it.” Parliament is powerless to prevent co- 
operation between the companies, and it has throughout 
the whole of railway history sanctioned amalgama- 
tions, as is illustrated by the fact that the ‘110 
separately operated railways or light railways which 
exist to-day consist of more than 1100 separately 
authorised undertakings. It must then be recognised 
that the era of competition between railway companies 
is passing away, and its passage cannot be prevented. 
That rates and fares are injuriously affected by this 
change in railway policy is not proved. The Committee 
found no evidence that where lines were in competition 
the rates and fares were lower, and where low rates do 
exist, as, for example, between London and Liverpool, 
other competition than that between the railways - in 
this case sea carriage—is found to be the cause. In a 
few cases competition may bring about low rates, as 
where a longer route is in competition with a shorter, or 
where two railways supply a common market. There are 
also other influences at work, such as the possession of 
steamers by railway companies. But when all things 
are considered it does not, in the opinion of the Com- 
mittee, follow by any means that such effects of com- 
petition would cease if the competition to which they are 
due were to be eliminated. The railway map of this 
country is strongly marked with its competitive 
origin, but its main features are now fixed and the ces-a- 
tion of competition would be likely to influence its future 
development but little. For whilst it is true that the 
persistence of the advantages which competition has 
secured to the trader and traveller cannot be absolutely 
relied on, yet the companies will be disinclined to with- 
draw advantages which have obtained for a long time, or 
if they do withdraw them will give partially compensating 
advantages in their place. ‘“ Several considerations make 
railway companies reluctant to raise such rates, even 
when the reasons for which they were fixed have passed 
uway, and whether the rates were made low on account 
of competition, or for any other reason.” Even if co- 
»peration should make the withdrawal of special facilities 
probable, it is also likely to accelerate the removal of 





exceptional burdens, and to bring about the stand- 
ardisation of conditions of transport. ‘In our 
pinion, however,” adds the Committee in a tag 
vhich seems to nullify all that has preceded, 


‘the disinclination of railway companies to raise rates 
which have long been established, or to cease to afford 
or to diminish facilities they have been accustomed to 
zive, cannot be relied upon by itself to protect the 
interests of the public as competition disappears.” Con- 
trolling influences have therefore to be considered. 

The conclusions of the Committee’s investigations with 
regard to railway competition may be given briefly as 
follows :—First, that the limited competition which now 
2xists is not necessarily of advantage to the public, which 
would benc fit more from a properly regulated extension 
of co-operation ; secondly, that even if it thought other- 
wise, the Committee would have been unable to suggest 
any means of securing the continuance of competition ; 
ind thirdly, that informal understandings between com- 
panies which no parliamentary power can prevent are 
just as well able to destroy competition as formal and 
complete unions. Hence the Committee has decided 
unanimously to let amalgamations, combinations, under- 
standings, agreements, Xv. &c., continue, and to refuse to 
vdopt any suggestions or recommendations having for 
their object to make such amalgamations, combinations, 
understandings, agreements, &c. &c., difficult or impos- 
sible. This magnanimity on the part of the Com- 
mittee is diluted by the fact that the Committee 
admits the impossibility of doing anything! All it is 
able to suggest is that, in so far as protection is 
required from any of the consequences which may be 
associated with railway co-operation, such protection 
should, in the main, be afforded by general legislation 
dealing with the consequences as such independently of 
whether they occur as a result of agreement or not. 
Such a method would afford a much more extensive 
protection than the regulation of agreements. . 

The report then proceeds to consider the amendment of 
the general law of railway regulation and recommendations 
as to conditions connected with railway agreements and 
combinations; we notice here that much of its time has 
been given to considering the protection of the staff. The 
report winds up:—‘“If these conditions are attached 
to amalgamations or other combinations, and the general 
alterations which we have suggested are made in railway 
law, we think that, in the absence of exceptional local 
circumstances, the opportunity of a proposed fusion 
should not be used as a lever to impose further conditions 
upon the combining companies, either in the interests of 
the public or the companies.” 

The report leaves us with the impression that the 
Committee considered competition influential in reducing 
rates and fares, and securing facilities; but it recognises 
its inability to do anything to prevent the lapse of com- 
petition, and only hopes to minimise its influence. Only in 
shis way are we able to account for the contradiction and 
irresolution which charactérises it. We give below in 
brief the Committee’s recommendation as to the means 
of controlling amalgamations and agreements. 








(1) That it should be provided that where a facility or service is 





diminished or withdrawn it should lie upon the railway » 
to show that the reduction or sihdeamat te sibnehahla” company 
(2) That it should lie upon the railway company to justif 
charge made for a service hitherto rendered gratuitously, —_—* 
(3) That it should be declared that the law with regard to; 
creased charges applies to passenger fares and other charges am, 
for the conveyance of traffic by passenger train. 2s 
(4) That in determining questions arising under recommends 
tions (1), (2), and (3) the Court should have regard to all conside 2 
tions which might be in their opinion material, including commercial 
considerations. . 


(5) That the Board of Trade or the Railway and Canal Commis 
sion should be given power to amend the statutory classitication Pr 
merchandise traffic under the circumstances mentioned jn oi 
graph 95 of the report. spa 

(6) That the procedure of the Railway and Canal Commission 


should be amended with a view to economy in the way suggested 
in paragraph 100 of the report. ‘ 

(7) That railway companies should be encouraged to deal Jocal]y 
with complaints to a greater extent than is now the case. ; 

(8) That where goods are carried under certain conditions at 
owner's risk the trader should be entitled to have the sais 
descriptions of goods carred under the same conditions, but at 
company’s risk at a difference in rate which is reasonably sufficient 
to cover the risk to the railway company. 

(9) That, in the case of articles which, if sent insufficiently pro 
tected by packing, the companies will only accept at owner's risk 
the companies, where they charge the ordinary rates, should not 
absolve themselves from liability for loss or damage, except such 
as arises in consequence of the goods being unpacked. 

(10) That, in the case of such goods as the companies refuse to 
carry except at owner's risk, the companies should give the trader 
an opportunity of sending them on terms under which the com. 


panies would be responsible for loss or damage which did not oceyr 
in consequence of the nature of the goods. 
(11) That it should be possible to tind out from an inspection 


of the rate books in all cases what charge would be made if the 
service of cartage is not required. 

(12) That the law and practice affecting the throughout charges 
made on traffic exported from or imported into the country 
should be investigated. 

(13) That railway companies should take every opportunity of 
extending the practice of quoting rates according to a x<ystematie 
plan with a view to publishing them ultimately in a printed form, 

(14) That further facilities for making working agreements 
should be afforded by the amendment of Section 87 of the Rail. 
ways Clauses Act, 1845, in the way mentioned in the report. 

(15) That working agreements and pooling agreements and 
other agreements of an important character should be required to 
be published. 

(16) That the constitution and functions of conferences or other 
(Clearing House) committees appointed by the railway companies 
should be made public. 

(17) That Standing Order 145a of the House of Commons should 
be extended so as to require a report on Bills authorising railway 
combinations if any alteration in maximum powers of charge 
appears to the Board of Trade to be desirable. i 

(18) That the following conditions should be applicable to com- 
panies amalgamating or entering into working unions, leases, or 
working agreements :—(a) The compnies’ systems should be 
deemed to be the railway of one company. (/) The maximum 
rates chargeable should be reckoned continuously as if the com- 
panies were one company. 

(19) That in the case of companies amalgamating or entering 
into other statutory unions :—(a) The maximum charges should be 


revised in accordance with the suggestions contained in the 
report (b) Provisions should be introduced into the Act re 
stricting di-missals of servants in consequence of arrangements 


sanctioned by the Act, and providing for compensation to be paid 
in such cases, including compensation for the loss of any superannua- 
tion or pension fund benefits. (c) Care should be taken that 
nothing in the Act prejudices any pension rights or the security of 
any pension funds. (d) In the absence of special circumstances 
the opportunity of a proposed fusion should not be used as a lever 
to impose further conditions than we have suggested upon the 
combining companies, either in the interests of the public or of 
other companies, 





GRAND TRUNK PACIFIC RAILWAY. 





SEVENTEEN million dollars will be spent by the Grand 
Trunk Pacific during 1911 in constructing new lines and 
erecting station buildings throughout the West. There will 
be 619 miles of work undertaken on the branch lines and 
completed during the present season. This will include the 
Calgary branch, Battleford branch, Melville-Regina branch, 
Alberta Coal branch, Kegina-Boundary branch, Moose Jaw 
branch, Prince Albert branch, and Biggar to Calgary line. 
There will also be 265 miles of main-line track laid, as well 
as 200 miles further grading on the branch lines. 

Arrangements are also being made for the erection of 140 
station buildings. This is the largest and most expensive 
year’s work that the Grand Trunk Pacific has undertaken. 
The majority of new branch lines to be constructed will be 
laid in districts hitherto totally untouched by railroad 
development. Rapid strides have already been made towards 
completing the main line between Edmonton and the coast, 
and up to the present 365 miles of steel have been laid. 
From Edmonton, going west, the line is completed as far as 
Prairie Creek, which is the entrance to the foothills of the 
Rockies; and from the coast, working towards the Rockies, 
165 miles of track are already in place. 

This year the work will be pushed ahead as rapidly as pos- 
sible, and from Prairie Creek fully another 165 miles will be 
completed, while from the west end 100 miles are to be con- 
structed. The Alberta Coal branch will tap an entirely new 
country by running a line from Bickerdike, on the main line, 
through the Pacific Pass coalfields, as well as those of the 
Yellowhead, and provision has been made for 69 miles of it 
to be constructed this year. 

Another entirely new branch will be built between Regina 
and Moose Jaw, a distance of 49 miles. Besides all this con- 
struction work, a vast mileage of grading is to be accounted 
for, and this will be carried on to the extent of 200 miles on 
the Regina-Boundary branch and those others which will not 
be completed. 

In addition to the above, the company is erecting some of 
the largest bridges in the West. Over the Red Deer River, 
on the Tofield-Calgary branch, an enormous bridge, 220ft. 
high, is now under construction. Another bridge has just 
been completed at Prairie Creek on the main line. A third 
is to be constructed further west over the Athabaska River, 
and another over the Skeena River, which is to be the largest 
on the Transcontinental line. 


~ 








Tue North-Eastern Railway is annouaced to have 
issued a circular prohibiting the carrying of chimney-sweeps 1n 
their working clothes in ordinary passenger carriages. The sweeps 
are to be conveyed in the guards’ vans, 
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RAILWAY MATTERS. 


. dian Grand Trunk Pacific Railway is pushing 
ia ro line which runs 60 miles south-west from 
work on ‘to the coalfields. Another line, 20 miles in length, will 


Bae from this branch line to tap the coalfields being developed 


by Scotch capital. ; : : : 
A very long concrete railway bridge is to be built by 
Philadelphia and Reading Railway across the Delaware River, 
eae rdley, Pa., to replace a thirty-five-year old wrought iron 
at agetl It will be 1256ft. long, and consist of fourteen 
pre ive of which will be 90ft. 9in. span and two 83ft. 6in, 


a oeen of the highest arch will be about 65ft. above water 
level. ; . , 
Ravi» progress is being made with works in furtherance 


xtension of the Leeds tramways to Morley, and it is expected 
completed before the Coronation. The line between 
Leeds and Churwell is the first section, and that from Churwell to 
Morley is to be a single line. The works will cost about £50.000 

The railless system of cars between Leeds and Farnley is another 
of the gvorks in hand. 

Tur electric railway over the Mittenwald, which 
vides Bivaria from the Tyrol, will be ready to start operations 
The current for the Bavarian portion of the line is 


of the e 
they will be 


di 


arly in 1912. 

pad Seal by water from the Walchensee, but this will not 
be available at first, and in the meanwhile the current will be sup- 
lied from the Rutzbach. The Rutz station will supply 45 million 
kilowatt hours annually. The current will be carried to the line 


by an overhead cable at 10,000 volts, 


A new method of facilitating the tramway traflic on 
the Embankment has just been introduced in the shelter at Black- 
friars Bridge. A megaphone is suspended from the roof of the 
shelter, and as each car approaches its destination is announced as 
well as the number of vacant places that are available both inside 
and out. Behind the megaphone instrument is a loud speaking 
telephone of the Graham type through which the information is 
given by an official stationed on a refuge opposite H.M.S. Buzzard. 

Ir is reported that another big offer for a tramways 
concession has been made to the St. Petersburz Municipality, not- 
withstanding its supposed ‘‘final” decision not to give any more 
concessions The present offer is to supply three millions sterling 
and procure as much again from Paris in return for a concession 
to construct the remaining tramlines and exploit all St. Petersburg 
tramways for 39 years, paying a percentage of gross takings of not 
lass than £300,000 annuatly, to the municipality, which will have 
the right to break the compact after 20 years on certain terms. 


Two porters in the employ of the North-Eastern Rail- 
way have patented an apparatus for locking railway carriage doors 
while the train is in motion. It is worked by the guard from his 
van: he has full control over all the doors un the train whilst it is 
travelling, and the apparatus prevents any passengers from open- 
ing the doors until released by the guard. On every carriage door 
there is a specially constructed lock, and all ure connected by 
electric wires, which terminate at a switchboard in the guard’s 
van at either end of the train. The guard can instantly lock every 
door in the train, and when it has arrived at a stopping place he 
similarly releases every door. 

Ir is reported in the Electrician that the Budapest- 
Czinkota-Gidéllé section of suburban lines has recently been 
converted to electric traction, this being the preliminary to the 
conversion of all the lines in the vicinity. The length of this sec- 
tion is about 20 miles, and is double-tracked throughout. Three- 
phase current at 10,000 volts is generated in a station at Czinkota, 
where two 2200 horse-power steam turbines are at present erected. 
The three-phase current is converted in sub-stations to direct 
current at 1000 volts, while in these sub-stations batteries are also 
erected The cars are fitted with 160 horse-power motors, and 
have been designed to run at rather over 30 miles an hour. 


Tar question of railway electrification, states the 
Railway Gazette, is now being discussed in Denmark, with special 
reference to Copenhagen, where a large new passenger station and 
acut-off line in connection therewith are under construction. The 
electrification of the suburban lines is therefore engaging the 
attention of the Administration, as the suburbs of Copenhagen 
have grown largely in population during recent years, which has 
led toa demand for a faster regular service to and from the city 
than is provided at present. Electric railway schemes are also being 
considered in other parts of the country, amongst the proposals 
being one for a new line between Aarhus and Randers, in Jutland, 
and for the conversion of the Oddense-Svendborg Railway, in 
Fiinen. 

IT appears from a note in the Railway Gazette that 
the Chesapeake and Ohio Company has ordered telephone equip- 
ment for its lines through from Fortress Monroe to Cincinnati, 
nearly 1000 miles. Since last March the telegraph has been 
supplanted for train despatching over four of the most important 
divisions of this line, and the telephone system is now complete 
from Richmond to Cincinnati by the James River route The 
Pennsylvania Railway has adopted telephones for the use of train 
despatchers on the line between Renovo and Kane, Pa. A similar 
change has been made on other sections of the compiny’s lines in 
the northern part of Pennsylvania The Lehigh Valley has ex- 
tended its telephone train-despatching wires by putting up a line 
between Packertown and Bernice, 140 miles apart, and expects 
soon to put telephones in use between Wilkesbarre and Sayre, a 
distance of 90 miles. 


A NEW system of wireless inductive telephony was 
recently put into use at Stratford-on-Avon when Mr. H. von 
Kramer's ‘‘railophone” was tested on a train belonging to the 
Stratford-on-Avon and Midland Junction Railway. Two large 
frames—or coils—of wires are attached to the carriages, one being 
used for despatching the messages and the other for receiving 
same. By means of induction between these coils and a wire 
running along by the side of the metals, but some distance away, 
and connected to instruments in the signal-cabins, messages can 
be received and despatched whilst the trains are in motion or 
standing. The test was successfully carried out, and a party. was 
conveyed in the train for several miles, receiving or sending 
messages whilst en route Eventually it is proposed to connect up 
the signal-cabins with the general telephone and telegraphic 
systems, thus making it possible to send and receive messages and 
rape ips ng or from places far away from the railway whilst still 
in the train. 


A noTE in the Electrician refers to a two-ton tower 
automobile line truck, which has recently been placed in service 
by the Oakland (Cal.) Traction Company. It has been found that 
in case of breakdowns, this type of auto-truck can be depended 
upon to reach the scene of rai a in one half the time required by 
a horse-drawn wagon, The direct maintenance cost is small. The 
fuel consumption is about 4 gallon per mile, and about one gallon 
of lubricating oil will serve this machine for about 30 miles. The 
dimensions of the auto-truck are as follows :—14ft. long over all ; 
width, 42in.; height from ground to top of frame (no load), 40in.; 
wheel base, 120in. The four-cylinder 32 horse-power vertical 
engine is placed under the driver’s seat. The cylinders are cooled 
by a blower. The motor control is from spark and throttle levers 
on the steering wheel. A single-lever speed change is at the right 
of the driver’s seat. The transmission is through a sliding gear of 
the selective type, which gives four forward speeds and one reverse. 
The rear or driving wheels are of hickory. Two brakes are 
provided. The fuel tank has a capacity of 13 gallons, and the 
normal speed of the wagon is about 18 sition an hour. 











NOTES AND MEMORANDA. 


_ GERMANY’s iron ore production last year reached 
28,709,654 metric tons, as compared with 25,504,464 tons in 1909. 
The Statistical Office places the production of pig iron at 
14,227,455 metric tons, as compared with 12,512,257 tons in 1909. 


In a discussion on a paper dealing with the combustion 
of coal, which was read some little time ago in America, a speaker 
pointed out that the length of the flame in a boiler furnace is a 
measure of the imperfection of the furnace rather than of the 
quality of the coal. The proposed American Government tests to 
determine the length of flame proceeding from different kinds of 
coal will, he urged, be of little value unless they are supplemented 
by other tests to show how the flame from any kind of coal may be 
shortened by making provision for the complete mixture of the 
gases and air before they enter the combustion space. 


A NoTE in the Electrical Review, headed “ Permanent 
Magnet Steel,” states that though the addition of chromium to pure 
iron without carbon does not give good results ; an alloy containing 
5 to 6 per cent. of chromium with 0-75 to 1 per cent. of silicon 
and 0-3 to 0-5 per cent. of carbon is excellent. An alloy contain- 
ing 8 per cent. of molybdenum, 0-3 per cent of vanadium and 
0-6 per cent. of carbon makes good permanent magnets, which 
preserve their magnetic properties above 1000 deg. Cent. Alloys 
of tungsten and iron are useless, except one which contains 4 per 
cent. of tungsten and 0-4 per cent. of vanadium ; this makes an 
excellent permanent magnet. 


THE production of copper in Russia in 1910 amounted 
to 1,383,456 poods, as compared with 1,128,939 poods in the 
previous year, Since 1907, when the output reached 900,935 
poods, the average annual increase has been 13 per cent. The 
district of the Ural continues to hold the leading position from the 
amount of copper produced, the Caucasus ranking second, and 
Siberia third. At the same time it is necessary to mention that 
the augmentation since 1907 has been 206 per cent. in Siberia, 51 
per cent. in the Caucasus, and 43 per cent. in the Ural. The 
considerable increase in the case of Siberia is attributed to the new 
works of the Spassky and two other companies, and to the mudern 
equipment of these works, 


In a paper on the effect of temperature upon the 
hysteresis loss in sheet steel, which was recently read before the 
Institute of American Electrical Engineers, the author describes 
some investigations which were made upon the variation in 
hysteresis loss in sheet steel] when passing from ordinary atmos- 
pheric temperatures up to the point at which the material becomes 
non-magnetic. The measurements were made over as wide a range 
of induction as possible. In order to get consistent results it was 
found to be important that the observations at each temperature 
be made quickly, partly on account of the difficulty of holding the 
temperature constant, and partly because even with constant 
temperature slow changes occurred in the hysteresis which became 
especially pronounced at the higher temperatures. 


In his Cantor lecture at the Royal Society of Arts, Dr. 
A. E. Tutton said diamonds were probably formed from fused 
carbon at great unknown temperatures and under such pressures 
as could exist only at enormous depths below the surface of the 
earth. When they came witlin reach of the miner they had 
travelled upwards, probably by volcanic action, for a long way. 
It was well known that the relief from pressure afforded in this 
way caused many diamonds to break, as the volcanic rocks in 
which they were first embedded decayed into the famous blue clay. 
Workmen in the Kimberley mines knew that diamonds often 
explode soon after being dug out of the earth. This explosion 
is greatly assisted by heat, and many accidents had occurred by 
the Kaffirs hiding newly-found diamonds in their mouths. 


AN ingenious and at the same time very simple type of 
separator for concrete wall moulds consists, says the Builder, of a 
concrete tube made in standard lengths of 4in., 5in., 6in., and 
8in., each having a fin. diameter hole from end to end, giving 
ample clearance for a gin. bolt, passed through the tube and the 
timbering on each side. The separators are moulded of good 
quality concrete, and after the wall has been built they are left in 
place and become an integral part of the structure. The holes 
can be allowed to remain open for the support of temporary 
scaffolding, and afterwards closed by cement mortar. An 
advantage claimed for the new form of separator, in addition to 
its general convenience, is that no rust streaks are caused, such 
as are sometimes noticed where iron separators are employed. 


SrekL hoisting towers erected alongside buildings for 
hoisting concrete are being used at Lowell on the new warehouse 
for the Massachusetts Cotton Mills They are made in inter- 
changeable sections, each 10ft. 9in. high, and are said to be rigid 
enough for heights of over 100ft. They consist of din. by 4in hy Zin. 
upright corner angles and 2}in. by 2hin. by jin. angles for diagonals 
and braces. The guides for the automatic dumping concrete 
bucket are 5in. channels. The bucket can be arranged to tip 
at any panel to suit the floor elevation. Each section is dividea 
into two panels by an intermediate horizontal brace, and the 
horizontals at top and bottom of the section have their flanges out, 
thus giving bearing for adjacent sections. In each section holes 
are punched in the uprights so that the derrick can be placed at 
any height. On one side of the tower is a ladder, also of steel. 
The towers delivered to the job ready for erection are said to have 
cost £100 each. 


THE test for tellurium, by heating the suspected sub- 
stance with strong sulphuric acid, is familiar to all chemists and 
engineers. A possible source of error is pointed out by W. J. 
Sharwood in the columns of an American contemporary. The 
tellurium test requires that the particles be moistened with the 
strongest sulphuric acid and heated nearly to white fumes, as the 
tellurum colour forms only in a narrow temperature range. 
Several specimens containing no tellurium, but only manganese 
peroxide, gave a fine purple colour on being treated with strong 
sulphuric acid, after standing a few minutes. The colour could 
usually be brought out by breathing on the sample while it is 
cooling, and is apparently due to the formation of permanganic 
acid. The test fails in the presence of large amounts of sulphides, 
and is useless with oxidised compounds unless they are previously 
reduced. A method of isolating tellurium from ores for testing 
purposes by concentrating it with the gold and silver in a lead 
button by means of the ordinary fire assay is also described. In 
this the Jead button is dissolved in nitric acid, the solution 
diluted, and the tellurium precipitated on lead foil, the deposit 
thus obtained being dried and tested by sulphuric acid. 


THE experiments of Mr. Glen Curtiss with his hydro- 
aeroplane have culminated in the production of a machine capable 
of running over land and travelling on the water with the same 
facility with which it rises from either of these elements into the 
air. According to Nature, his original model was fitted with two 
floats, a water-shield, and a large pontoon ; but in the latest pro- 
duction only a single pontoon is used. This pontoon is rectangular 
in plan, 12ft. long, 2ft wide, 1ft. deep, and 50 1b. in weight. Its 
under surface curves up to meet the upper surface 3ft. frcm the 
front edge ; similarly, its upper surface curves down to meet the 
under surface 3ft. from its rear edge. The aeroplane itself is of 
the usual type of Curtiss biplane, and carries under each extremity 
of the lower plane a skid, 4ft. long, to prevent the plane tips 
touching the water wheu turning upon it. Wheels are fitted in 
front and behind the pontoon. ‘he aeroplane has made many 
successful flights at San Diego Bay, Cal., rising easily into the air, 
and after flights gliding down to water, upon which it alighted 
wi-hout a splash. The diminution of speed caused by the head- 
resistance of the pontoon, which, as will be understood, does not 
possess the stream-line form, is said to be about five miles an hour. 








MISCELLANEA. 


THERE is in course of construction at the shipyard of 
Booz Brothers, Baltimore, an electrical equipment for hauling up 
vessels on their marine railway. It consists of a chain hoist 
operated by a 150 horse-power electric motor, and it is expected 
that it will haul out a vessel of 2000 tons in thirty minutes. 


AuttTHouGH there still exist evidences of the great fire 
of Baltimore in 1904 in the many vacant spaces yet unbuilt upon, 
there was, in 1910, considerable activity in the erection of build- 
ings. The building inspector reports that, up to the middle of 
December, 1910, the value of these was _ 11,338,453 dols. 
( £2,333,015), 

A LANDOWNER in Japan, states a consular report, 
owns the surface and products of the surface of the land only ; all 
minerals under the surface appertain, not to him, but to the 
Japanese Government. Moreover, should the Government or its 
nominee wish to extract the minerals lying under a Jandowner’s 
property, the latter, though he would, of course, receive compen- 
sation for loss, cannot object on legal ground to the development 
of those minerals. 


THE works in connection with the Leeds waterworks 
scheme, involving altogether an outlay of over a million pounds 
sterling, are steadily pruceeding. The Leighton reservoir is one 
of the leading features of the scheme, and the Waterworks Com- 
mittee of the Leeds Corporation recently considered a report in 
reference to repairs required in the embankment. The construc- 
tion of a series of concrete walls was recommended, with a view 
to securing the safety and stability of the works, and the Com- 
mittee decided on the adoption of this course. 


AccorviNG to the United States Vice-consul at Bangkok, 
galvanised corrugated sheet iron is extensively used in Siam 
for roofing and walls of rice and saw mills, factories, markets, 
halls of entertainment, fences, and common dwellings, and, with 
the prospective industrial expansion, it seems likely that there will 
be an increased and steady demand for this building material. 
According to the Customs. it appears that none of this material 
has been supplied by the United States. Corrugated iron sheets 
are entered at the Bangkok Custom-house by value only, and the 
total amount imported for the fiscal year 1908-9 was valued at 
£43,000, the United Kingdom being credited with £34,000. 


THE pumping station built and equipped for delivering 
sewage and fresh water into the south branch of the Chicago River 
is provided with four centrifugal pumps for sewage and two screw 
pumps for lake water, the capacity of the six pumps being 
2100 million gallons per day of twenty-four hours. Another 
pumping station to discharge water into a new drainage channel 
along the shore of Lake Michigan has been equipped with four 
Allis-Chalmers screw pumps, each with the capacity of 15,000 cubic 
feet per minute. hese large pump installations and various 
important drainage channels were required to safeguard Chicago 
against the severe epidemics of typhoid resulting from sewage 
pol.ation. 

THERE has been erected in the municipal electricity 
works of Halle-on-the-Saale, in Prussia, a 2000 horse-power hori- 
zontal Diesel engine, which, it is stated, is the largest of its type. 
The works in question have already five steam engines, each of 
1500 horse-power. The addition of a Diesel engine was decided 
upon because a Diesel engine can be quickly started, and will be 
useful as a reserve and in emergencies. The exhaust from the 
Diesel engine is to be utilised for the boilers. It is a four-cycle, 
double-acting, two-cylinder tandem engine, which, running at 
150 revolutions per minute, develops from 1600 horse-power to 
2000 horse-power. The engine drives a continuous - current 
generator. The fuel is coal tar oil. 


THE imports of electrical material into Cape Town, 
states the Times, have greatly increased during the last two or 
three years, and it would appear that the market is of growing 
importance to the British manufecturer, although Germany is 
successful in obtaining a large portion of the trade. In order to 
encourage the use of electricity for power purposes the municipal 
authorities, who control the supply of current, have recently 
undertaken to put down motors on receipt of a deposit, the balance 
of the cost being recovered by monthly payments, spread over 
periods up to five years, which also cover the cost of ordinary 
repairs. The minimum charge for current to private consumers 
for lighting purposes has been reduced, and the electrical depart- 
ment are prepared to wire premises in this case also and to allow the 
consumer to repay the cost by monthly instalments. 


THE principal roofing used in South Africa, states the 
Tron and Coal Trades Review, is corrugated iron, the great bulk of 
which is imported from the United Kingdom. For all ordinary 
buildings the corrugated iron is used, while for some of the better 
class of honses the French or Spanish types of clay tiles are in use. 
Up to this time metal tiles and shingles have scarcely been 
introduced, and their adoption by architects and builders could 
only be brought about by the manufacturers clearly setting forth 
their advantages, from the artistic as well as other points of view, 
over the corrugated sheets so commonly in use. A point in favour 
of the corrugated iron is its cheapness and the lower Customs duty 
to which itis subject, the duty on this article being only 3 per cent. 
ad valorem, while on the metal shingles and tiles a duty of 15 per 
cent. is levied. On the other hand, the metal shingles and tiling 
are much more ornate, and it is possible a good trade might, with 
proper effort, be established. 


REFERENCE is made at some length to the new Mines 
Billin the ‘‘ Monthly Circular” for April cf the Northumberland 
Miners’ Association. Mr. T. Burt in his remarks on the report 
of the Departmental Committee on Electricity in Mines, says: 
‘‘Itis generally recognised that the time has come for some 
drastic revision of the present rules relating to electricity in 
mines. One notable factis the wide and rapid development of 
electricity in nnderground operations. He quotes the report as 
follows :—‘ The proper use of electricity cannot be regarded as in- 
herently unsafe, and it possesses characteristics which are of great 
advantage in underground conditions, but having regard to the 
change in the prevailing system of distribution and to the natural 
development of apparatus, the Committee is of opinion that the 
existing rules require revision.’” Mr. Burt adds: ‘‘The new 
Mines Bill, by general enactment and special rules, provides for 
giving effect to the recommendations of the Committee.” 


THE use of pneumatic drilling machinery in the South 
African gold mines, states the Jronmonger, will doubtless be greatly 
extended in the future by the invention of apparatus for grinding 
and sharpening drills underground. The expense and trouble now 
incurred by hauling such tools to the surface, several thousand feet 
from the workings, to be reground explains why so many managers 
‘have continued to use the services of the native hammer boy, whose 
labour has in the past been cheaper than the use of mechanical 
appliances in the circumstances mentioned. But the cost of manual 
labour has been increasing so much of late that the expense of hand 
drilling now approximates that of working and maintaining pneu- 
matic tools. hat is wanted to enable the latter to be generally 
used with advantage is electric furnaces and electrically operated 
sharpening tools which can be worked in underground shops. Ihe 
Government have forbidden the employment in mines of oil-burning 
furnaces and gasolene-heated sharpening equipment, but they do 
not objet to electrical equipment, and several makers are now 
coming forward to supply this requisite. When the present 
schemes for providing cheaper current to the mining districts are 
completed, and suitable sharpening apparatus is available, the 
Kaffir boy will probably find his occupation in mining work gone 
or almost gone. 
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The Money Side of Industry. 


AT first sight there is a tendency for technical 
men, and especially those who are connected with 
engineering, to think that the subject of industrial 
finance is one that has very little interest for them. 
Yet the relationship between industry and finance 
is very close. Taking industrial undertakings 
generally—the engineer designs the factory and the 
machinery in it; the manufacturer actually super- 
intends the process by which the raw material is 
turned into the finished product; the commercial 
man, either as a servant of the manufacturer or 
as an independent merchant, seeks out the markets 
and sells and handles the goods; and last, but not 
least, the financier in some shape or form collects 
money from the big capitalist, and from the public 
generally, in order that the manufacturer may have 
sufficient money to build his shops and purchase 
his machinery, and the merchant and commercial 
man acquire facilities from some financial concern 
for the prompt and economical handling of their 
credits and monetary affairs, and also at times 
assistance for the exploitation of their trade ven- 
tures. With the increasing population of the world 
the tendency is for engineering and other opera- 
tions to get. larger and larger, and it becomes 
almost impossible for the individual to handle 
large undertakings and wage successful commercia! 
warfare against competitors in the home and 
foreign markets. It therefore comes about that 
the question of finance becomes more and more 
important. 

The relations that exist between industry and 
finance in different parts of the world have been 
wost ably dealt with in a paper recently read by 
Mr. L. Joseph, of the London branch of the Swiss 
Bank Verein, on “ Foreign Compared with Home 
Industrial Finance,” before the National Electrical 
Manufacturers’ Association. The paper, of which 
we give an abstract on page 470, after emphasising 
the necessity for the financier, deals in detail with 
the methods used in England, America, and on the 
Continent, especially in Germany, for the flotation of 
industrial companies, and with the relations which 
exist between the banker or financier and the 
industrial concern, after business has been com- 
menced. The whole tendency of the paper is to 
show that while the English banking system is 
conducted on sound lines, and is admirable in its 
way, the fact that it confines its energies to deposit 
business and the advancing of money against bills 
and marketable securities, tends to drive some of 
the most important financial operations, such as 
the finding of money for industrial ventures, into 
the hands of more or less irresponsible parties who 
have little or no interest in industry itself, and 
wake their profits out of promotion money and 
Stock Exchange dealings in shares. Bankers 
cannot be blamed for the state of affairs, their paid- 
up cap:tal is very small, and they make their money 
out of dealings in capital that they have to repay 
on demand, therefore interest in industry is practi- 
sally out of the question. Some people are very 
shy about discussing this question, looking upon 
anything in the nature of criticism as being a wilful 
and uncalled for attack on our almost sacred 
banking system, forgetting that it is not merely a 
question of banking alone, but one of the supplying 
of money to industry. Those who think that all is 
well under the present arrangements point with 





pride to the Board of Trade statistics, state that 
London is the financial Mecca of the world, and 
say with satisfaction that no sound business firm 
need go without money. This sort of thing is all 
very well, but when valuing a business it is profits 
on turnover that count, and not turnover alone ; the 
fact that there is plenty of money circulating in 
London does not mean that our industries neces- 
sarily have thefirst call on it ; now-a-days, too often, 
the very reverse is the fact, and it is not the long- 
standing concern that requires capital, but the 
undertaking that has great possibilities, provided 
ample capital is available, that is prevented from 
developing, or which goes to pieces, simply for the 
want of a little temporary accommodation. Abroad 
things are very different, and on the Continent, 
especially in Germany, there is a community of 
interests that has proved a most valuable national 
asset. The bankers take an interest in industry ; 
they float the industrial companies, and hold them- 
selves responsible for the accuracy of the statements 
made in the prospectus ; they assist manufacturers 
and traders when extra working capital is required, 
and in a thousand and one ways steady and assist 
industry, and thereby promote the confidence of 
the public. One very often reads in the daily Press 
that our traders and manufacturers lack enterprise, 
that we allow our foreign competitors to get ahead 
of us, and that technical education, or something of 
the kind, is to be the cure-all. It is also usual to 
hear about the wonderful new machinery being 
used abroad from business deputations sent over to 
examine some new development, and those who 
wander about the European by-ways frequently 
come across traces of departed British commercial 
glories, and in consequence of this sort of thing 
many people think that this country is played out. 

If a man knows that he can get money for the 
purpose of some new invention, development, or 
trade project, provided he can satisfy the expert 
examiner of his bank, then he will be much more 
keen to go ahead, than the man who knows that, if 
he tries to raise money, he will have the greatest 
difficulties ; and that if he is successful in getting 
the money, the financial man will have the 
lion’s share of what is raised. Company 
after company has been floated in London 
to work some new and untried invention or 
process; after flotation the process turns out a 
failure, or the concern remains in a helpless, water- 
logged condition, due to the excessive promoters’ 
profits. Many people say that we do not spend a 
fraction of the money that they do on the Continent 
for commercial and industrial experiments ; but our 
technical men should not be blamed for this. If 
we could raise capital for this sort of work as easily 
as our competitors we should not be far behind, 
and the public would have a confidence in “ indus- 
trials’”’ that they have not got to-day. Germany 
in 1871 knew that as she had but relatively little 
capital the only way to compete with this country 
would be to make the banker and the industrial 
man work together for the common end, and even 
those who disagree with the methods that have been 
used cannot but admire the remarkable unity of pur- 
pose that has been shown and the magnificent results 
that have been obtained. Some bankers think that 
any community that does not adopt our banking 
system must necessarily be standing on the edge 
of a precipice, but some of the big industrial 
concerns in Germany show profits and reserves 
which few of our own firms can rival. There is 
no doubt that many of our big manufacturers find 
it hard to compete with continental rivals backed 
up by organised finance, but there is nothing 
wonderful about it; it is simply putting the old 
saying “united we stand, divided we fall” into 
action. Some people say that any system of 
financial control is bound to lead to a sort of 
slavery, with the financier as taskmaster; that 
progress and invention are checked; and that the 
small man is squeezed out. This sounds very 
serious, but the foreign manufacturer, judging by 
the amount of goods sent over here, seems to be 
very lively under his yoke, invention and progress 
seem to go on, and judging by the foreign technical 
Press the small man does not seem to be dead yet. 

The engineer may say, What has all this sort of 
thing to do with me? The answer is, we cannot 
keep our position as an engineering nation 
without ample capital. It is all very well to say 
that our engineers are behind the times, and so on, 
but the question is, Is it not a fact that we, asa 
pation, have at our disposal a vast amount of 
scientific, technical, and commercial skill which is 
forced to lie dormant, or which is only partly used 
because we have not got the machinery necessary 
for the direction of an adequate flow of capital 
from our immense financial resources in the 
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direction of industry, so that our manufac- 
turers and professional men may utilise that 
skill to the best of their advantage? It is 
quite true to say that some of our industries 
have little difficulty in finding the money they 
require, especially in districts where the traditions 
of the old private banks still exist: but it would 
be idle to maintain that our manufacturers and 
traders have at their disposal the same financial 
facilities as their principal continental rivals. The 
question is a most complex one, and there is much 
to be said on both sides; but the best way to start 
removing a difficulty is to have a thorough dis- 
cussion about it, and therefore it is to be hoped that 
the public will not let this matter drop as it has 
done before, but will press for a careful consideration. 


Motor Traffic and the Road. 


ALTHOUGH Mr. Lloyd George by his 1909 
Budget hit the motor car user pretty hard in the 
matter of taxation, both with regard to petrol and 
car licences, the hardship was somewhat mollified 
by the Government’s decision to apply the revenue 
so derived to the improvement of the roads of the 
country. By this decision, not only is the rate- 
payer’s pocket considered, but a benefit is conferred 
on one of our largest engineering industries by the 
encouragement of mechanically propelled vehicles 
for both business and pleasure purposes. Much 
has been learnt and unlearnt with regard to the 
production of road surfaces within the past decade. 
The old water-bound macadam road is doomed, 
and one of the problems which the Road Board 
has now to set itself to solve is the provision of a 
substitute which shall be equally suitable for horse- 
drawn and mechanically propelled traffic. Another 
problem with which the Board is confronted is the 
limitation of the expenditure to improvements and 
not to maintenance, for the problem is of immense 
dimensions. It will have to make up its mind—if 
it has not already done so—whether it is better to 
frame one broad scheme for the treatment of roads, 
or whether tentative measures to allay pressing 
needs should be adopted pending a thorough 
investigation of the whole subject. 

There are something like 27,000 miles of main 
roads in England and Wales alone, and most of 
them require to be re-made. It is estimated that 
the cost of providing a proper foundation for these 
would be something approaching £55,000,000. 
These figures, together with the fact that there are 
nearly 220,000 motor vehicles licensed and regis- 
tered for use in the United Kingdom, show how 
immense the task of the Road Board is. Except 
as a temporary measure, tar-spraying the surfaces 
is out of the question for first-class roads. Only 
one degree better is the idea of breaking up the 
existing road surfaces and mixing them with 
bitumen binding agents and re-laying them. A 
permanent road, in the views of those best able to 
judge, must be specially made from the foundation 
to the surface, and must be thoroughly waterproof. 
There are men on the Road Board who are fully 
alive to the requirements. One of them, Mr. 
Brodie, of Liverpool, who has had probably as 
much experience in making dustless roads suit- 
able for carrying all classes of traffic as any man 
in this country, will be able to supply the members 
with data which ought to be of immense advantage. 
For its first year’s operations the Board is, we 
believe, confining its attention to country—as 
opposed to town—roads, and is carrying out a 
series of experiments in several counties with 
various road-making materials. These will be laid 
in strips, and will be subject, as closely as is 
possible, to exactly similar conditions of traffic. 
Any firm with a sensible proposition with regard 
to road-making can come forward, and will be 
permitted to lay a strip of road on certain con- 
ditions of payment, which will be a “ guarantee of 
good faith,” and act as a deterrent to the promul- 
gaters of fads. Beyond this the Board is, as a 
temporary measure, sanctioning the tar-spraying 
of the surfaces of certain roads. This, it is 
expected, in addition to laying the dust nuisance, 
will serve to convince the ratepayers in the locali- 
ties affected of the absolute necessity of bringing 
their roads up to a standard suitable for the needs 
of the times. Grants have also, we understand, 
been made to enable local authorities to substitute 
harder and better qualities of stone for use in place 
of the material obtainable in certain localities, and 
for the purchase of waterproof binding materials. 
Of deep waterproof treatment there are broadly 
two systems in vogue, one called “tar macadamis- 
ing,’ and the other “pitch grouting.” In the 
former method the road stones are coated with tar 
or pitch before spreading, and are then rolled in, 





The surface is finally covered with another layer of 
pitch applied while hot, and rolled down after a 
covering of stone chippings has been applied. This 
method of road making can be carried out in any 
season of the year, provided rain is not falling. In 
the other system, known as pitch grouting, the 
road is first covered with new metal, which is 
rolled in prior to the application of hot pitch. 
When the pitch has set the whole forms a water- 
proof road which will outlive several coatings of 
the same stone laid on in the old-fashioned manner. 

No doubt a few years’ experience of the most 
approved methods will enable the Road Board to 
formulate certain standards of road coverings, more 
consonant with the very best practice, which will be 
suitable to different traffic densities, quality of sub- 
soils, and other local conditions, and more definite 
than the recommendations recently issued. The 
result will be a saving in expense of road upkeep, 
the avoidance of mud in winter and dust in 
summer, longer life of tires and vehicles, and 
reduced tractive effort. 


Educational Conferences. 


WE find the greatest difficulty in conceiving that 
the papers and discussion on technical education, 
which constituted the afternoon business of the 
Imperial Education Conference, on Thursday, 
April 27th, can be of use to any one. Two papers 
were presented ; the first, by Dr. Ewing, dealt with 
Engineering Education. It was composed of little 
but platitudes and commonplaces. It was never 
critical, and contained hardly any point that could 
be seized upon for debate. Knowing Dr. Ewing's 
ability in the organisation of educational courses, 
and his experience in the training of engineers, we 
can only imagine that he deemed such a colour- 
less contribution more fitted to the occasion than 
one of a critical nature. But if the first paper 
erred from lack of colour, the second suffered 
from excess of it. It was read by Mr. J. H. 


Reynolds, Director of Higher Education in Man- ! 


chester, and was largely an _ indictment of 
English technical education as contrasted with 
that of Germany. It is as difficult to understand 
how it could be any more useful to a confer- 
ence than Dr. Ewing’s paper. It did, however, 
raise a few debatable points—which we need hardly 
say were not taken up—and did vigorously assert 
some sound generally-accepted views which were 
received with applause. 

This afternoon’s work of the conference was dis- 
appointing in the extreme, and we understand that 
it was not very dissimilar from that of other after- 
noons. We asked a very eminent Scottish repre- 
sentative if the conference was doing good work, 
and he replied with the sweeping statement that 
““no conferences do any good.” We are not indis- 
posed to agree with him. A conference, to be 
useful, needs to be very well stage-managed. The 
papers should be short, should deal with single 
subjects, so that the discussion may be concentrated 
on definite points, and only debatable questions 
should be raised. The conference room is not 
the place for the propagandist nor for the 
historian. The discussion requires as careful 
handling as the paper. The debaters should have 
the paper in their hand many days before it is read, 
and the chairman should see to it that they adhere 
closely to. the subject before them. The open dis- 
cussion has all the defects of its virtues. The 
freedom it permits becomes license, and speakers 
wander away into personal experiences and pre- 
dilections or “parochial” tittle tattle. Broad 
general aspects of a subject are wanted in the 
conference chamber; the place for details is the 
study and committee-room. 

We are glad to know that the Civil’s Conference 
on Education, which is to be held at the end of 
June, will follow the lines of the general engineer- 
ing conferences which the Institution holds 
periodically. We understand that short papers on 
well defined subjects are to be presented, and that 
the discussions will be concentrated on those sub- 
jects. If that is so we have some hope that the 
meetings may tend towards increased clearness 
and uniformity of view. Such debates, to be of 
any use, must have some practical tangible result. 
We hope to see emanate from the Civil’s debates a 
widely acceptable scheme of education which shall 
cover both the colleges and the works, and shall 
bring the schoolmaster and the employer together. 
The old scheme recommended by the Institution 
some years ago was admirable, but it has not 
received acceptance very largely because parents 
will not send boys into works at sixteen years of 
age. Some modification of it is required, but it 
would form an admirable jumping-off ground for 





further debate. What the meetings must avoid ig 
stale comparisons between this country and Ge. 
many, and commonplaces about the objects and 
methods of the technical school. 








INSTITUTION OF MECHANICAL ENGINEERS, 


Two papers were read before the Institution of Mechapj. 
cal Engineers last Friday. One was entitled “ Gag Py. 
ducers,” and the other, “‘ The Effect of Varying the Pro. 
portions of Air and Steam on a Gas Producer ’’— see page 
473. The former was read by Mr. J. Emerson Dowson 
and the other by Mr. E. A. Allcut, late Bowen Research 
Scholar at the University of Birmingham. The papers 
having been read, the President, Mr. W. B. Ellington 
announced that they were to be discussed jointly. [y 
opening the discussion Captain H. Riall Sankey remarked 
that the question of varying the efficiency had received 
considerable attention, but it was not properly stated 
what the efliciency resily was. It would have been 
interesting if the efficiencies had been at quarter, half, 
three-quarters, and full load. Referring to Table I. given 
in Mr. Dowson’s paper, the speaker said that he noticed 
that the calorific value of the gas had been given on the 
higher scale; but he did not consider that expedient. It 
was to be remembered that the heat in the steam formed 
could not be used, and the hydrogen and methane in this 
would make a difference of about 15 units. On page 21, 
Mr. Dowson had considered the variations in the quan- 
tity of suction gas when the engine was working with 
light and variable loads, and in this connection 
he had given the calorific value of the gas. It 
was not to be imagined, however, that the calorific 
value of the gas made any difference to the 
efficiency of the engine. So far as the engine was con. 
cerned, the calorific value of the gas did not make the 
efficiency better or worse. When using blast furnace gas 
the efficiency of the engine was just as good as when 
using gas of a much higher calorific value. 

In commenting upon Mr. Dowson’s new producer for 
use with ordinary bituminous coal, the speaker expressed 
the opinion that he—Mr. Dowson—had hit upon the 
right thing at last. He had seen a producer designed for 
the same purpose some years ago. It looked well on 
paper, but when it was put to the test of practical appli- 
cation it was discovered that the gas would not follow the 
directions of the arrows which the designer had drawn. 

Mr. Michael Longridge first of all pointed out that the 
two papers were of a totally different character. One 
was written by a practical man, and the other by a 
theorist. It was often argued that the work of the prac- 
tical engineer was valuable, and that of the theorist of 
little or no importance, but he was inclined to think that 
the reverse was often the case. Then Mr. Longridge 
went on to point out what valuable information Mr. 
Allcut’s paper contained, and how useful it should prove 
to those associated with the operation of gas producers. 
Mr. Alleut had shown very clearly the effect of vary- 
ing the quantities of steam on the general working 
and efficiency of a gas producer plant. He had 
also shown that the temperature of the zone of combus- 
tion was about 1832 deg. Fah., and had pointed out that 
by increasing the thickness of the bed of fuel beyond a 
certain limit CO, was re-formed, and the composition of 
the gas so affected. Those he considered were very 
valuable facts. Next, Mr. Longridge expressed the 
opinion that some producers were very badly designed, 
and in referring to the corrosion of the scrubbers, 
remarked that this was a very serious matter, for when 
using coke repairs became necessary every three or four 
years. There was the expense involved in carrying out 
the repairs, but that was not so serious as the expense 
brought about by shutting down the works whilst they 
were being executed. He thought that the scrubbers 
might be made of pot metal. If that was not possible, 
then the lower parts should be of cast iron. Then there 
were the vaporisers. Sometimes these were placed inside 
the furnace and sometimes outside. Corrosion was par- 
ticularly troublesome when they were placed outside the 
furnace. When the vaporiser was made of cast iron 
there were chances of fracture. In many gas producers 
there was no means of cleaning the vaporisers, and he 
considered that manufacturers should pay more attention 
to that point. In some producers there was also a 
chance of explosion. 

Here Mr. Longridge made a sketch on the blackboard, 
which is reproduced below. He then went on to explain 
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that at night, when the scrubber cooled down, the gas in 
the scrubber contracted, and with the cock in the 
chimney partly open, there was a possibility of air 
being drawn into the producer. The air mixing with’the 
gas would form an explosive mixture, and an explosion 
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s liable to follow. In view of this, he considered that 
wpnufacturers should provide a two-way cock so arranged 
that it would be impossible for air to be drawn into the 

roducer through the contraction of gas in the scrubber. 
E roviding a two-way cock, the passage from the pro- 
ie to the air, and the passage from the producer to 
the scrubber, could not be opened at the same time. 
He also considered that a light non-return valve or a wire 
auze screen should be placed in the escape pipe to pre 
vent the flame working back. It appeared to him that 
manufacturers did not design gas producers at all, but 
simply made a round vessel irrespective of all operating 
considerations. It would, he thought, add very much to 
the efficiency of these plants if some theory could be 
established as to the area and height of the producer 
relative to the amount of air which was passed through 
and the fuel consumed. 

Mr. T. W. Stainer Hutchens was the next speaker. In 
dealing with Mr. Alleut’s paper be said that some very 
different results might have been obtained if another type 
of producer had been used. Incriticising Mr. Longridge’s 
remarks, the speaker said that troubles such as he—Mr. 
Longridge—had described were merely the outcome of 
engineers purchasing the cheapest plants. They accepted 
the lowest tender and expected the best producer. 
2eferring to Mr. Dowson’s producer for use with bitu- 
minous coal, the speaker said that he would like 
to ask whether any trouble had been experienced 
with the sooting up of the vapouriser when the engine 
was working on variable loads. He wished to point out 
that the fuel Mr. Dowson had used in this producer was 
an ideal one for making gas. Almost any old tin can 


sumption by finishing up with the same level of fuel in the 
producer as he had at the start. By adopting this prac- 
tice he had made no allowance for the clinker and ash, and 
that was obviously wrong, since the efficiency was worked 
out from the amount of fuel used. Referring to Captain 
Sankey’s remarks with regard to taking the calorific 
value of the gas on the higher scale, Mr. Dowson said 
that it had to be remembered that the gas might also be 
used for heating purposes. Mr. Longridge had made 
some remarks with regard to the corrosion of scrubbers, 
but he did not propose to deal with these, as his paper 
was on producers. He had never heard of an explosion 
occurring through the causes which Mr. Longridge had 
described, and he did not consider his recommendations 
necessary. As a matter of fact, he did not see how an 
explosion could occur in that manner, for air could not 
be drawn in whilst there was an up-draught from the 
fire. One speaker had asked whether any difficulty 
had been experienced in regulating the zone of combus- 
tion in his—the speaker’s—new producer. There was no 
difficulty in doing this. 

Mr. Allcut was then called upon to reply. He first of 
all remarked that he was pleased to find that Mr. Long- 
ridge thoroughly appreciated the object of his research. 
The depth of the fuel bed was of vital importance, and 
in fact the crux of the whole problem. In his ex- 
periments he had done everything possible to ensure 
that there was only one variable quantity. Doubt had 
been expressed as to the possibility of controlling 





such a small producer properly, but he had _ used 
a constant pressure fan, and anthracite coal had 
been chosen for the fuel. Moreover, in order to 


would make gas with Nottingham slack. The question | ensure that everything had properly settled down the 


of stand by losses was very important. He had carried 
out tests on two plants, one was a 100 horse-power 
plant and the other 2000 horse-power. The stand-by 
losses of the Jatter amounted to 14 Ib. of bituminous coal 
per hour. Mr. Longridge had said that manufacturers of 
producers appeared to be lacking in knowledge relating to 
details of design which would enable them to turn out 
economical plant; but he could assure him that such 
was not the case. They had, in facts known how to 
design producers for years; but they preferred not to 
publish their knowledge. 

Mr. F. Howard Livens was desirous of knowing 
whether Mr. Dowson had experienced any difficulty in 
regulating the zone of combustion in his new producer. 
Gas producers, he said, were frequently placed in the 
hands of men who were very ignorant and who had no 
idea of how plant of this kind should be worked. His 
experience went to show that men who had never had 
anything to do with steam plants were to be preferred for 
looking after gas producers. It was a decided disadvan- 
tage for a gas producer attendant to possess any know- 
ledge of steam plants. He thought that it should be 
possible to design an apparatus for regulating the 
water which would be sufficiently elastic and yet suitable 
for placing in the hands of the class of men that are 
generally entrusted with gas producers. There was not 
the least doubt that manufacturers had employed plates 
for producers and scrubbers which were much too thin. 
They had only considered pressure, and had neglected 
other questions. As regarded the precautions which Mr. 
Longridge had advocated for preventing explosions, a 
number of firms had adopted them. Some continental 
firms used double valves. He did not think it possible to 
get reliable results with a producer such as Mr. Alleut had 
employed for his experiments. A larger grate area would 
have been much better. Turning to the question of 
governing, the speaker said that quantity governing was 
much better both for the engine and the producer. 
Lastly, Mr. Livens remarked that some makers listed 
three distinct types of producers for use with various 
kinds of fuels. 

Mr. W. A. Tookey was the last speaker. In opening his 
remarks he drew attention to the very useful work Mr. 
Dowson had done and how much gas engineers owed him. 
He agreed with what the previous speaker had said about 
purchasers of gas producers accepting the lowest tender. 
It was a fact that people would not pay 10 per cent. more 
for a gas plant which would prove 25 per cent. more 
efficient than the one sold at the lower price. It was a 
pity that Mr. Dowson had not said more about the tar 
question. Some people said that the tar should be burnt 
in the producer, whilst others argued that it was better in 
a bucket. Tar could be sold at 7s. per ton, but some 
users of gas producers appeared to experience a difficulty 
in finding a market for it. He was disappointed to find 
that Mr. Dowson had made no reference to gas producers 
which use wood. Plants of that description could be pur- 
chased, and he considered that some information relating 
to them would have proved interesting to the members. 
Again, nothing had been said about utilising the exhaust 
of the engine in the producer, and that was also dis- 
= as the practice led to efficient and reliable 
working. 

Mr. Dowson was then called upon to reply. In doing 
80, however, he occupied a great portion of the time at 
his disposal in criticising Mr. Alleut’s paper, and expressed 
the opinion that his results were not to be relied upon. 
In one part of Mr. Alleut’s paper it was stated that the 
fire clay lining of the producer was cracked. That, as all 
practical men knew, would at once upset the results, and 
he was surprised that Mr. Allcut did not replace that 
lining with a new one. Again, Mr. Allcut had admitted 
that the vaporiser was not efficient, and he was 
right. He—the speaker—had designed one very 
Sunilar, but it was so unsatisfactory that he was 
obliged to dispense with it. If sufficient steam was 
not being obtained, how was it possible to get good 
results? The producer should have been one of the com- 
mercial producers now in use. As it was, the producer 
employed had been made at the Birmingham University, 
and it naturally differed somewhat from the ordinary 
type. A producer should have been obtained from a well- 
known maker, then the results would have been reliable. 
Another thing, Mr. Allcut had arrived at his fuel con- 


producer was run for four hours before any readings were 
taken. Mr. Dowson had remarked that it would have 
been better if he had used an up-to-date producer sup- 
plied by a well-known maker, but, unfortunately, that 
was impossible. Research students had none too much 
money at their disposal, and, as a result, they had to put 
up with whatever experimental apparatus they could get. 
Had Mr. Dowson supplied one of his producers, he would 
have been delighted to have used it for the purpose of his 
tests. Mr. Dowson had said that the cracks in the 
lining of the producer would make a great differ- 
ence to the results. He wished to point out, however, 
that the cracks were very small, and that a constant 
pressure of air was maintained. The volume of air was 
kept constant throughout the experiments. “Mr. Dow- 
son had also said that the vaporiser was inefficient; 
but it was to be observed that if all the water had 
not been vaporised at the end of the test, the fact 
would have been revealed by its presence in the bottom 
of the producer. Since, however, there was no water 
present at the end of the test, it was obvious that it 
had been evaporated. Again, Mr. Dowson had said that 
no account had been taken of the amount of clinker 
and ash present in the producer at the end of the test. 
It was his intention to weigh these; but it was to be 
remembered that anthracite coal was used, so that the 
error introduced by not taking into account the weight 
of the ash and clinker was very small. 

This terminated the last meeting of the winter session. 

ANNIVERSARY DINNER. 

On Thursday, the 27th ult., the anniversary dinner of 
the Institution was held at the Hotel Cecil, London. The 
President, Mr. Edward B. Ellington, occupied the chair, 
and was supported by a company of about 230 gentlemen, 
among whom were the Marquis of Bristol, the President 
of the Institution of Naval Architects, Sir Wm. H. White; 
Dr. T. J. Macnamara, the Hon. Sir Wm. Hall-Jones, High 
Commissioner for New Zealand; the Mayor of West- 
minster, Sir Archibald Geikie, the Rev. Professor T. G. 
Bonney, President of the British Association; Mr. 
Alexander Siemens, Canon Hensley Henson, and Surgeon- 
General Sir Alfred Keogh. After the usual loyal toasts 
had been duly honoured, Sir Wm. White proposed the 
toast of “ The Empire.” This was fittingly acknowledged 
by the Parliamentary Secretary to the Admiralty and the 
High Commissioner for New Zealand. The toast of “The 
Guests,” proposed by Mr. John A. F. Aspinall, was 
acknowledged by Professor Bonney and Surgeon-General 
Sir Alfred Keogh. The President’s response to the Mayor 
of Westminster’s toast of “ The Institution of Mechanical 
Engineers ” brought the evening's proceedings to a close. 








OBITUARY. 


GEORGE REVEIRS. 

Ir is with the deepest regret that we record the death 
of Mr. George Reveirs, head of the house which for many 
years has printed THz ENGINEER. When the paper was 
established in 1856 Mr. Reveirs was foreman compositor 
at Messrs. Taylor and Greening’s, who then printed it. 
On Mr. Greening’s retirement the business passed into 
the hands of Mr. Samuel Taylor, and when he died in 1874 
Mr. George Reveirs acquired it. Hence it will be seen that 
he was associated with this paper from its very beginning. 
No paper was ever more faithfully served by its printer. 
Mr. Reveirs was of the old school of employers, he 
retained the business entirely in his own hands, and took 
that personal interest in his workpeople which was a 
characteristic of the best masters of old days. His devo- 
tion to the interests of his clients made him at times 
severe, but his strict justice, his generosity, and his real 
heartfelt interest in the welfare of all who worked for 
him won for him the attachment of his whole staff; 
and whilst his integrity and high honesty made him 
respected by all who had business dealings with him, 
his personal qualities gained their affection. He lived 
a life which was almost wholly given up to work, and not 
until failing health and increasing years compelled him 
to do so did he retire from the active management of 
his house, leaving it in the hands of his eldest son. He 





was io his seventy-ninth year. 


ELECTRIFICATION OF PARIS SUBURBAN 
LINES. 

Wuen the State acquired the old Ouest railway 
it took over the project for electrifying the suburban 
lines, which had some time previously been presented 
for the approval of the Minister of Public Works. The 
original scheme provided for the electrification of the 
lines from Paris to St. Germain and from Paris to 
Argenteuil, but the Etat engineers have gone further and 
have prepared a project for the electrical equipment of 
the lines from Paris to Argenteuil and the Champs de 
Mars and the line from Paris to Versailles, l’Etang la 
Ville and les Moulineaux, as well as the two lines to 
Argenteuil and St. Germain. On each of these lines 
there will be a double track for electrical traction with 
third rail, a double track for the main line traffic, and 
there will also be a double track for goods trains. The 
electric coaches will be of the Metropolitan type, but 
very much larger, and will seat 100 passengers and pro- 
vide standing room for 100 more. The suburban area 
covered by the electric lines will be divided into three 
zones. The trains serving the second zone will not 
stop at the stations in the first, while those going to the 
third zone will not stop in the two others. The speed 
of the trains will be about 46} miles an hour. Under the 
old Ouest scheme it was proposed to create a subter- 
ranean station at the Gare St. Lazare for the suburban 
traffic, but this idea has now been abandoned on the 
ground that electrical traction will allow of the number 
of lines for this traffic in the Gare St Lazare being 
reduced. whereby the platforms can be widened and more 
lines will be available for the arrival of other trains. It 
is estimated that an expenditure of 139,000,000f. will be 
necessary for the electrification of 220 kiloms. of railway, 
the construction of 40 kiloms. of new line, the suppres- 
sion of the Batignolles tunnel, and the transformation of 
the St. Lazare Station, which will be provided with a main 
line arrival platform on the Place de Budapest. A com- 
mission composed of the mayors and other authorities in 
the different suburban towns interested has just com- 
pleted its investigation of the scheme, which is entirely 
approved of, and the Government has been urged to put 
the work in hand, and carry it through as rapidly as 
possible. 








GERMAN ELECTRIC RAILWAYS. 





Tae question of electrifying the Berlin steam rail- 
ways, which has been in consideration for some years, 
has now apparently been brought to a head. It is 
expected that the first sums required for this work will be 
voted during the next session of the Prussian Diet. 
Instead of the 250 million marks that would have been 
required for carrying out the original scheme, the expected 
expenditure, according to the new plans which have been 
prepared for the railway administration by several 
electrical firms, has been reduced to 120 million marks. 
This saving has been effected by dispensing with the 
broadening of the existing track. It is expected that the 
present cheap fares on the Berlin city railway will have 
to be raised when the electrification process has been 
completed. Important developments have also taken 
place in connection with several new light electric 
railways. It has been decided that the construction of 
the Wilmersdorf line is to be commenced very shortly. 
The company that is to build this line has undertaken to 
finish both the Wilmersdorf and the new Charlottenburg 
railways within 2} years. The building of the light 
electric underground railway extending from the north to 
the south of Berlin has now also become a certainty. 
Some interesting engineering work will be done on this 
line which will pass beneath the river Spree near the 
middle of Berlin city and beneath a canal near 
the south. This north-south line will give rise to 
further ramifications and extensions. One of these 
ramifications will run from the southern terminal station 
of the north-south line in Gneisenaustrasse to Rixdorf 
and another from the same terminal station to Tempelhof. 
At the north end the north-south line will probably be 
linked up to another line running from Gesundbrunnen to 
Wedding. None of the aforementioned undertakings 
belong to the Berlin Elevated and Underground Railway 
Company. But at the general meeting of this company 
held on the 15th of April it was reported that during 
the past year this company had also entered upon a period 
of great activity in the extension of its railway network. 
A considerable portion of the extension from the Spittel- 
markt to Alexanderplatz and Schénhauserallee, which 
includes a tunnel beneath the river Spree, is already 
built, and another branch line in Charlottenburg will be 
commenced almost immediately. The company has paid 
a dividend of 5} per cent. It is expected that all the 
aforementioned new light electric railways, except the 
north-south line, will be working in 1913. The new 
Schéneberg underground electric railway, which was 
opened a few months ago, has, according to the Berliner 
Lokalanzeiger, given rise to an interesting dispute be- 
tween the Schéneberg suburb authorities and the builcers 
of this line, Messrs. Siemens and Halske. According to 
a clause in the building agreement Siemens and Halske 
claim to have the right to supply any material required 
for the railway and quoted for by any competi- 
tive firm at the price asked by the competitor. 
Since the opening of the line it has become necessary 
to requisition new railway carriages, and an order 
has been placed with the Bergmann Elektrizitiits- 
werke, which undertook to supply the carriages for 29,000 
marks each. Siemens and Halske, who supplied the first 
cars for 44,000 marks each, quoted 388,000, and subse- 
quently reduced this price to 30,000 and later to 28,000 
marks each, and then demanded the transference of the 
order in accordance with the building agreement. The 
stiburb of Schéneberg has, however, refused to take the 





order out of the Bergmann Company’s hands, even 
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though Siemens and Halske cut down their price still 
further to 25,000 marks per car. Siemens and Halske | 
have taken legal action against the Schineberg authori- | 
ties, who hold that the clause relating to the exclusive 
right of supplying material was valid only during the 
period of construction, and not till the year 2000, as 
stated by Siemens and Halske. The Schineberg authori- | 
ties fear that by accepting Siemens and Halske’s new 
offer they would permanently abolish competition, and 
thus injure not only themselves, but all other communi- 
ties placed in similar circumstances. On the 29th of 
April another light railway project was discussed. This 
is fora line from Berlin city to Paulsborn, a favourite | 
Sunday resort of the Berliners in a beautiful wood called | 
the Grunewald. 
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completely shut off, with the result that the flames are 
extinguished for the want of oxygen. Imperfect combustion 
and smoke follow. But it is obvious that the fireman cannot 
leave his firing doors open, and he must therefore be pro- 
vided with some additional means to help him to keep steam 
without making black smoke. The openings in his door 
may have been sufficient before his boiler was called upon to 


| do extra duty. They will probably be far too restricted now 


with ordinary draught. 

Appliances intended to overcome the difficulty are 
numerous, and perhaps one of the simplest is the combina- 
tion of a steam jet above the fire with automatic door grids 
of ample capacity. These should be arranged to open auto- 
matically with the closing of the fire door after firing. The 
full opening, however, should not take place immediately 
on closing the door, but a few seconds later. By this means 
the supply of air will be regulated as closely as possible to 
the desired amount, according to the state of the fire. The 


| grids should then commence to close after the expiry of a 
| minute or two, according to the fuel burnt and other con- 
| ditions. After all the volatile gases have been burned, the 
THE smoke nuisance is due in no small measure to/| fireon the grate can be left to acquire its own supply of 


SMOKE PREVENTION IN STEAM BOILERS. 


A LIGHT FACTORY BRIDGE. 


THE bridge shown in the accompanying drawings may be 
taken as a typical example of the light structures often 
required to connect factories or warehouses together. One of 
its chief features is the elimination of every pound of surplus 
weight, as the supporting walls are of a weak nature: 
the additional load of a bridge end never having been con 
templated. Special provision may, if necessary, be made at 
the abutments by lewis bolting channel stanchions with their 
flat side against the wall face, although a channel section is 
theoretically a bad strut, yet from a practical standpoint it 
is generally the most efficient form to use against a wall. In 
this design wall stanchions are not used, the girder ends 
coming directly upon a York stone bed-plate, which in tum 
rests on good brickwork in cement. 

The bridge was designed for a live load of 10 ewt., and the 
safe stress on the metal for top and bottom flanges and all 
tension members was fixed at 6 tons per square inch. The 
rivets were calculated on a safe shear stress of 4 tons per 
square inch. A factor of safety of 6 was adopted for the 


insufficient boiler capacity in many manufacturing works. 
This results in undue forcing on the part of the stoker to 
maintain steam at the required pressure, but the proper 
economical regulation of a boiler fire requires a degree of 
intelligence not generally met with in a class of labour 
which is not, on the whole, too well paid. Many steam users, 
unfortunately, still retain the idea that the chief qualifica- 
tion required by a stoker, to enable him to shovel coals 
with sufficient rapidity and regularity, is muscle. As in 
other occupations, the lowest priced labour is by no means 
always the cheapest. A shilling or two per week more in 
wages may effect a saving of many times this extra expendi- 
ture by economy in fuel and prevention of smoke. For its 
complete combustion, each pound of coal requires, as our 
readers are aware, 2.2 1b. of oxygen, or 11 1b. of air. This is 
the theory of complete combustion. As a matter of fact, 
however, practice demands a supply greatly in excess of this 
amount—say, from 15 1b. to 201b. of air per pound of fuel. 
If the supply of air to the furnace falls short of this amount, 
the combustion will be imperfect, and the full calorific value 
of the fuel will not be obtained. This is really what happens 
when a boiler of a given capacity is called upon to furnish 
steam beyond what it was designed for, the grid in the firing 
door being provided with air spaces of insufficient area to 
permit the passage of the additional air for the increased 
consumption of coal. It is obvious, therefore, that the 
correct adjustment of the air supply according to the state of 
the fire is an important factor in smoke prevention and 
economy, even when the boiler is not being forced. 

Let us for a moment glance at what happens in the furnace 
of a hand-fired boiler which is being worked ‘“‘ for all it is 
worth.’’ Each time the fire has burned down to a certain 
point—perhaps every few minutes of the day—the firing door 
is opened, and a very large volume of unwarmed air rushes in 
over the fire, lowering the temperature of the boiler flues, 
tubes, and brickwork. At the same time, air, taking its 
easiest course—namely, through the door—is prevented from 
passing through the fire-bars. The stoker now dumps on the 
fire a fresh supply of coal, and this green fuel contains a 
large volume of gas, which is rapidly distilled, especially if 
it is spread about the fire. In doing this the heat of the fire 
is absorbed, and the gases given off pass into the boiler flues 
unconsumed, or partially so. For a moment during firing, 
owing to the fire-door being open and the whole of the red 
surface not being covered, there is an outburst of flame. 
The door is then closed, and the supply of air is almost 
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LIGHT FACTORY BRIDGE 


In an apparatus we have scen in successful | strut members. The wind pressure will, as a rule, be rather 
operation in Sheffield the steam jet is introduced high between the two buildings, and the tendency of such a 
through a space provided in the top of the door, | light structure to deflect sideways necessitates projecting 
and the grid in the door is provided with hori- stays being fixed at short intervals throughout the span. 
zontal air spaces which are opened and clored by a sliding | The erection of this kind of bridge, placed as it is through 
shutter, cam and lever. The invention also includes an two walls, is sometimes of a difficult nature. The main 
automatic arrangement for admitting extra air through an | girders may, however, be divided into. three separate parts. 
adjustable opening to a space between a double fire-brick | the ends of one girder lifted into position and firmly pinned, 
bridge, the opening and closing of the slotted door to the | whilst the centre portion is fixed in between, and the joint 
bridge being controlled by means of an oil cylinder and levers. | plates temporarily bolted on. The remaining girder may 
We have seen the apparatus in use on several Lancashire | then be raised by the aid of its companion, and when both 
boilers burning inferior qualities of fuel, and the results as | are secure, and the cross bracing attached, the bolts can be 
regards smoke prevention were superior to those produced | taken out and carefully inspected rivets driven in their place. 
under similar conditions without the appliance. The | By using British sections of material that will stand a test 
inventor claims that his success is chiefly obtained owing to | of from 28 to 32 tons tensile stress, with an elongation of 
some special virtue in the arrangement of the air spaces in | not less than 20 per cent. on an Sin. standard test piece, and 
the door horizontally. We should, however, be disposed to | a 40 per gent. reduction of area at the point of fracture, and 
attribute the prevention of smoke rather to the combined | adhering to stock weights and sizes, the cost of the steelwork 
effect of the steam jet with: unusually large air spaces in the | would be about £20 per ton, including lifting and fixing the 
door, which enables a larger volume of air than usual with bridge complete. 
natural draught to be admitted at the critical moment after | 
firing. The apparatus referred to is made by Thomas Mason 
and Co., Winter-street, Sheffield. 


oxygen. 
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THE ELECTRIC WINCH INSTALLATION AT 


TYNE DOCK. 
ONE of the most important outlets for the huge coal indus- 
try of Durham is the convergence of mineral railway lines 


which centres at Tyne Dock, on the south bank of the river 


Tyne, where t 
cargo purposes, 
unsurpassed by 
Jess to say, this 


ung into 
eat te ilding up of the coal trade which has made 


Newcastle-on-'l'yne famousein”every’country. From time to 


are on a scale of a magnitude perhaps 
any similar equipment in the world. Need- 
concentration of coal handling appliances has 
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Fig. i—No. 1 JETTY. 


he coaling facilities, both for bunkering and | 


being suddenly, but is the outcome of a | 


Ie Elect “jeally driven Iron Belt 
UJ 


staithes, involving a considerable increase of expense in 
working on account of fuel, the wages of drivers and firemen, 
and interest on the capital cost of the locomotives employed 
in this duty. It therefore soon became obvious that a cheaper 
scale of operation was necessary, and having in view the 
availability of electricity supply from the mains of the County 
of Durham Electrical Power Distribution Company, Limited, 
which was already supplying power for other purposes to the 
| dock, the railway company decided to use electrically driven 
| plant of some sort, the scheme finally adopted being worked 
|} out by Mr. V. L. Raven, chief mechanical engineer to the 
| railway company. Electric capstans were considered, but 
examination of the general arrangement of the jetty—Fig. 1 
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TYNE DOCK STAITHES 


is driven through an oil-immersed friction clutch of the Hele- 
Shaw type. A powerful brake is provided on the portion of 
the friction clutch fixed to the pinion, and both this brake 
and the clutch are operated by a brake motor, the arrange- 
ment being that the brake is applied and the clutch released 
by means of a weight when the current is cut off from the 
motor, and the brake is released and the clutch applied by 
means of the brake motor when the circuit is closed. This 
introduction of the friction clutch and electrically operated 
brake relieves the winch of the inertia of the motor rotor, 
so that the winch is stopped practically instantaneously 
when the circuit is broken, without any shock to the 
windings of the motor. 

It was expected that, under normal conditions, the pull 
required of these winches would not exceed 35 cwt. at 125ft. 
per minute, but, owing to the fact that they have to be 
handled by unskilled labour, it was decided to make them 
exceedingly strong throughout, and to install motors of 
40 brake horse-power. For the same reason the side frames 
of these winches next to the warping drums were made of 
cast steel, and the length of shaft next to the drums Sin. in 
diameter, the remainder being 4in. diameter. The motors 
are of the three-phase venti'ated slip-ring type, designed to 
run at a speed of 460 revolutions per minute Thecontrollers 
are of the liquid type, with oil-immersed stator switches 
| interlocked, and are operated automatically by a small 
| squirrel-cage three-phase motor, this small motor being con- 
trolled by two-pole change-over switches, fitted in the conirol 
cupboards referred to later. 

The connections are such that when the handle of the 
control switch, which is held in the off position by means of 
a spring, is released the pilot motor will rotate in the direction 
to bring the controller to the off position until that off position 
has been reached. On operating the control switch to the 
| running position, the pilot motor first closes the stator switch 








time as the need for more facilities grew, the North-Eastern | —will show that between the railway lines there is hardly ' and then immerses the blades in the liquid of the controller. 
Railway Company, which owns Tyne Dock, has made such | sufficient room for operating them, and this, with the possi- The connection between the stator switch and the pilot motor 
alterations and additions both to the actual shipping arrange- | bility of risk to human life involved in working such capstans | is made through a toggle in such a way that as soon as the 
ments and to the means of conveying the coal] to the staithes | in a restricted space, largely determined the railway company | pilot motor begins to rotate in the direction to lift the blades 


as have been necessary to provide for the needs of the coal 
area tapped by its system of railways. Within recent years 
one of the most important developments with regard to the 
rolling stock for carrying minerals has been the substitution 


in its adoption of the alternative winch scheme. 
winches are situated in specially built cabins below the top 
| deck of the jetty, as shown in Fig. 2, one being placed at a 


' centre line 276ft. from the extreme end of the jetty, the other | 
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of twenty-ton wagons for the older and smaller wagons 
carrying only ten tons. 

The staithes at Tyne Dock, as illustrated in Fig. 1, 
which shows No. 1 jetty, were originally built to accommodate 
these smaller wagons, and were so constructed as to make 
the rolling stock self-actuating. The wagons were introduced 
on to the centre lines of the staithes, and by virtue of their 
own weight they gravitated to the end of the jetty down an | 
incline. They were then returned along the outer lines, 





Fig. 2—SECTIONS OF No.1 JETTY, SHOWING WINCHES 


These | out of the liquid, the stator switch is opened and the circuits 


both of the main driving motor and the brake motor are 
opened, so that the winch is stopped instantly. 
In the above description of the winches it will be noticed 


___Rail level 
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being situated at a distance of 168ft. nearer to the shore. | that there are four bollards on each winch, and these arc 


The general appearance of each of these winches is shown by 
the third illustration, which gives a general view of one of the 


winches in the shops of Clarke, Chapman and Co., Limited, | on the various tracks of the deck above. 
| between suitably placed guide pulleys and their upper ends 


of Gateshead-on-Tyne, who built this apparatus to the order 
of the railway company, and by Fig. 4, which gives a general 
arrangement drawing of the winch. 

As will be gathered from Fig. 2, each winch is pro- 
vided with four warping drums, two at the extremities of the 


' the winches. 


placed in the most convenient position for ropes passing from, 
but not permanently connected to them, to operate wagons 
The ropes are laid 


provided with hooks or shackles designed for hitching to the 
wagons to be hauled. By this means a pull can be exerted 
on a wagon in either direction by a rope from one or other of 
The two winches are served by one attendant 

















which were sloped back to the shore end of the jetty, travelling 
along on either side of the staithes and discharging at 
various shoots below the rail. This arrangement, although 
acting perfectly satisfactorily for the smaller wagons then in 
ps gee found to be unsuitable when the twenty-ton rolling 
a came into use, as in bad.and cold weather, when the 
element of friction was at its greatest, the incline was notalways 
sufficient to start the large wagons. It therefore became 
necessary to keep shunting engines continually on duty at the 








Fig. 3—ELECTRICALLY DRIVEN WINCH 


long shaft and two at the ends of the short shaft in the centre, 
so as to haul at approximately equal distances across the 
width of the staithes. 

The drum shafts are driven through two pairs of spur gear 
from the electric motor, the intermediate wheel and pinion 
running loose on the long drum shaft, this long drum shaft 
being driven from the short one by the two equal spur wheels 
seen in the drawing. 

The first pinion is not keyed direct to the motor shaft, but 








who can pass from one cabin to the other by means of a 
special gallery, and who places the required haulage rope on 
the proper bollard in accordance with a signalling system 
which will be described in detail later. 

It is important to remember that these two winches have to 
do the work of eight capstans, and have to be controlled by the 
men in charge of the traffic on the top of the staithes and not 
by the man in the winch cabins below. A system of distant 
control is therefore necessary. At the same time the man in 
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the cabins must know on which rope a pull is required, so as to 
put that rope, and that rope only, on to its warping drum. 
For this purpose a signalling and interlocking system had 


to be schemed. 


On reference to the plan of the jetty—Fig. 1—it will be 
seen that there are six control points, one winch being con- 
trolled from either of four points and the other from either | 
of two points, all of which are settled to suit the conveni- 
At each of 
these control points is fitted a cast iron cupboard containing 
From each cupboard two warping | 
drums on one or other of the winches can be controlled, viz., 
the two drums required for working the traffic to the par- 


ence of the men working at the various shoots. 


the necessary apparatus. 


ticular shoot by which the cupboard is situated. 


To each warping drum is assigned a certain series number 
and the signalling between the control cupboards and the 
cabins is done by means of lamp indicators showing the 
various numbers. Thus each cupboard contains an indica- | 
tor for the two numbers of the drums it controls, and each 


cabin has an indicator with numbers from 1 to 8. 


As it is Cesirable that the operator at the cupboard should | 
not be able to start the winch until the man in the cabin has | 
the rope on the drum and is ready, the switch for the reply 
signal lamp is placed in the cupboard and worked by a steel 
cord from the cabin. This cord at the same time as it closes 
the switch also releases a lock on the controlling switch 


handle, so that the winch cannot be started until the reply 
signal has been received indicating that all is clear below. 


The man on the upper deck can then start and stop the | 


winch at the precise instant that he requires, and there is 
thus no danger of overwinding such as would occur if the 
winch man himself operated the winch in accordance with 
transmitted signals. 

The series of operations is as follows :—When the man on 


‘THe 


Encineer”™ 


Fig. 4—DETAILS OF ELECTRICALLY DRIVEN WINCH 


deck wishes to use either of the winches he first of all closes 
the switch in the control cupboard belonging to the drum he 
wishes to use, which lights up the signal lamp on the cabin 
indicator corresponding to that drum. Ifthe winchis not at 
the time running on some other haul the attendant takes the 
slack end of the rope—whick is hanging from the guide 
pulleys above—and winds it round the drum. When every- 


thing is free to operate he pulls the mechanical signal wire | 


of which there is one corresponding to every bollard, which, 


pulling at the back of the switch mechanism in the control | 


cupboard on the upper deck, operates the locking on the 
control switch, freeing it for action, and also lighting up the 
reply lamp. The man on deck then operates the control 
switch, which starts the winch, the action of which was 
described earlier. It is only possible to continue operations 
by keeping the hand on this control switch, as directly this is 
released the switch flies open and the motor is stopped. He 
then switches off the signal lan p in the cabin, and the 
attendant there takes off the rope and releases the reply signal 


cord, so that the control switch is again locked and the | 
winch cannot be restarted without the same sequence of | 


signals. In order to carry out this control system, which is 


probably one of the most intricate systems of distant | 


control under unskilled attendance in existence, over two 
miles of control wire have been installed on the jetty. These 
control wires are bitumen sheathed rubber insulated 


conductors carried on the surface on porcelain cleats, the | 


utmost care having been taken to give the installation the 
most effective insulation. 

The two main motors and the auxiliary power gear are all | 
operated from a central switch panel, to which the three- | 
phase supply at 440 volts and 40 periods of the County of | 
Durham Electric Power Distribution Company is brought. | 
It is here divided into two main feeder circuits, one for each | 
motor equipment, and each of these is controlled by means 
of an oil switch, with overload and no-voltage release devices. | 
Switches, connected in series with the ‘‘ no-voltage”’ relea-e | 
coils, are fixed near each warping drum, so that the attendant | 
in the cabin can stop the winch in case of emergency. | 

The motors have been in constant use for some time, and 
the whole equipment has, we understand, given complete | 
satisfaction. The whole of the work was carried out by | 
Clarke, Chapman and Co., Limited, to the specifications and 
designs of Mr. Vincent L. Raven. 








NAVAL ENGINEER APPOINTMENTS. 





THE following appointments have been made at the Ad- 
miralty :— 

Engineer Commanders :—G. C. Nicolson, to the Africa, G. 
Wormald, to the Adventure, W. P. Legate, to the Sentinel, R. W. 
Martell, to the Implacable, W. J. Kent, to the Bulwark, all on 
recommissioning. 

Engineer Lieutenants :—J. W. Forbes has been advanced to the 
Senior List ; H. 8. Brockman, to the Victory, additional for the 
Orion, and S. M. B. Laverne, to the Excellent, additional, for the 
Grafton ; L. C. W. Harrington, to the Africa, A. H. Tilt, to the 
Adventurer, R. J. Brown, to the Sentinel, E. J. O’B. Croker, to 
the Implacable, and B. D. MacQueen, to the Bulwark, all on 
recommissioning; J. ©. M. Boyle, to the Vivid, additional for the 
Lizard, and F. Alexander, to the Blake, additional, for the Moy. 

Engineer Sub-Lieutenants :—A. C. Bray, to the Implacable, and 
A. E. S. Seccombe, to the Africa, on recommissioning. 











TRIAL FINANCE. 


Finance.”’ 
presided, and there was a large attendance. 
abstract :-— 


For large enterprises, said the lecturer, the financier has 
in olden times he helped kings and 

princes, and to-day, owing to the vast sums necessary for the 
| purchase of machinery and the carrying out of work on the large 
scale, he has become one of the most important members of the 
It was found that private individuals could not 
cope with the demands for capital made by those wishing to 
carry on existing concerns or to start new enterprises under 


always been a necessity ; 


community. 


existing conditions. It therefore came about that associa- 
tions were formed to undertake business of all kinds with the 
aid of money collected from the public, and the present-day 
system of joint stock and limited liability companies was 
gradually developed, subject to certain legislative safeguards. 

Hobson looked upon a ‘‘ company ”’ as a number of persons 
pooling their capital in ord:r to undertake profitable busi- 
ness, directors and managers being appointed to run the 
undertaking, subject to the approval of the general body of 
| shareholders as expressed at general meetings. Companies 
are formed either to take over going concerns for family or 
| other reasons, where extra capital is required, or to start 
some new business. In starting a company two points are 
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most important—(1) the company must be placed on a sound 
financial basis, not over-capitalised, and not overloaded with 
water, an adequate supply of working capital being avail 
able; (2) the shares and securities issued must be readily 
marketable, in order that further funds may be raised when 
required. It is evident, therefore, that a financial agent is a 
necessity for this class of work, and the course of industrial 
development in various countries has been largely influenced 
| by the financial methods used for the starting and running 
of business undertakings. 

Taking, in the first case, the methods used in England for 
the promoting and running of companies. Suppose a manu- 
facturer wishes to turn his business into a limited company, 
one would think that the first person he would turn to would 
be his banker, with whom he had done regular business, and 
who ought to be in a position to advise and assist. This, 
however, is not the case. Owing tothe system of banking in 
England, the relations between banking and industry are 





| and even now many come to an early end. There are, of 


| owners or founders of the business, and there is usually a 


only of a very loose and superficial character, and, beyond 
keeping the cheque account and the handling of an occasional 
bill, there is little intercourse between banker and client. 
The manufacturer has to turn to the company promoter, who 
may know nothing about the business in question. A valua- 
tion of the assets is made, past profits are investigated, and 
estimates for the future are made out ; a board of directors 
is arranged, usually headed by some person of social position. 
These details are supplied to the promoter, who works out 
the prospectus, ample profits being usually arranged for him 
as intermediary. The prospectus contains details as to the 
business and prospects of the undertaking, together with par- 
ticulars of the terms on which subscriptions are asked, 
and notes regarding material contracts and agreements 
between various parties interested. The prospectus is not 
signed, and there is no irdication that any financial firm 
is making itself legally or morally responsible for the 
issue. 

The names of the bankers and brokers are given on the 
prospectus, but neither accept any real responsibility; the 
former merely collect the cheques, and the interest of the 
latter usually comes toan end when a Stock Exchange quotation 
has been obtained. 

The interest of the promoter ceases as soon as any shares 
he may have obtained in payment for his services have been 
dis of. 

The capital of the company is necessarily inflated, as the 
result of the payment for goodwill and promoters’ profits. 
Formerly before the revision of Company Law regarding 
disclosure of intermediate profits—and even the present 
provisions are got round by the formation of vendor syndicates 
—a large number of companies was doomed from the start, 


course, numerous successful industrial limited companies, and 
in most of such cases the control has remained under the pre- 


falling off when these cease to take an active interest. 

There is in Great Britain enormous wealth, the savings 
derived from trade and industry, dating back from times 
generations earlier than the rise of industrial Germany or 
America. Wealthy people whose money came from industry 
are disposed to invest part of their fortunes in industry, and 
the medium capitalist is disposed to do the same, provided he 
can get some share in the management of the undertaking. 
The small man will put up money for industry if he thinks 


FOREIGN COMPARED WITH HOME INDUS- 


A MEETING was held at the Institution of Electrical 
Engineers, Victoria Embankment, on Tuesday, the 25th of 
April, in connection with the National Electrical Manufac- 
turers’ Association, and an address was delivered by Mr. L. 
| Joseph, of the London branch of the Swiss Bankverein, on 

the subject of ‘‘ Foreign Compared with Home Industrial 
Mr. H. W. Butler, chairman of the Association, 
We give an 


——=—=: 
speaking generally, industrial stocks are loc 
and the transactions on the London Stock Exchange for ae 
class of security are relatively small in comparigoy wi " 
others. The relations between banks, credit instivution” 
and industry are of an indifferent character, a fact which r oe 
on the relations between the latter and the stock markets 

The big London banks, through the policy of amalgamati 
handle the bulk of the available funds of the nation whi’ 

‘a . : ° ’ ich 
are deposited with them at little or no interest, Ry lish 
clearing banks with a subscribed capital of £165,000,009 
paid up capital of £34,000,000, and a reserve of £24,000,009' 
have in accordance with last year’s returns control of deposits 
amounting to £578,000,000. In Germany the three largest 
institutions have a subscribed and paid up capital of 
£28,000,000, a reserve of £11,000,000, show deposits of 
£57,900,000 and credit balances of about £150.000 000 
German banks look upon the former as loanable capital of g 
permanent character, while they look upon the latter a 
capital belonging to trade and industry that is temporarijy 
unemployed. English banks do little business involving g 
shadow of risk; they handle high-class bills and negotiah, 
securities, and as they can earn large dividends consider the 
financing of industry to be outside their business. 

One can hardly criticise the safe policy of the English 
banks, developed through long experience, and their system 
enables them to meet demands in times of stress. There jx 
an idea, however, prevalent among English bank depositors 
that the continental system involves undue risk ; such notions 
do not, however, prevail abroad, as will be shown later. Credit 
is of vast importance now-a-days, and in order that a business 
may make its maximum earnings it must secure the quickest 
turnover and the largest volume of business. The natural 
fluctuations in business make it necessary to have on hand 
considerable working capital, and as this cannot be cop. 
tinuously usefully employed it is advantageous to borrow this 
at a comparatively low rate. As the English banks will not 
put up the money when required, many manufacturers try to 
raise money from the public on deposit, and some concerns 
do a large business with their own workmen. In the Lanca. 
shire cotton industry this isa special feature, the paid up 
capital being 20 to 25 per cent., the remainder serviny as 
reserve. In this particular the method of business resembles 
that of the banks, and there is no doubt that the Lancashire 
industry derives considerable benefit from it. 

In America the industrial progress has been very rapid, and 
a hundred years ago local associations were formed t) carry 
on industrial enterprise ; where undertakings of a speculative 
nature were commenced the interest of wider circles even of 
Europe were generally invited. The shares in railroads are 
looked upon as speculative investments, as they are liable to 
great fluctuations, but the mortgage bonds of the class quoted 
in Europe are looked upon as gilt-edged securities. Little 
interest is taken in international securities. 

It is only in recent years that the New York Stock 
Exchange has listed industrial securities ; up to that time 
dealings were confined to provincial exchanges, but the for- 
mation of the trusts, with the necessity for financial co 
operation for their formation, brought about the change of 
attitude. J. P. Morgan, the leading banker in the States, 
led the way by financing the Steel Trust, and since that time 
the banks and financiers have taken great interest in industry, 
the leading men being thereby able to carry on operations on 
an enormous scale. That there are dangers from carrying 
matters too far can be seen by the crisis of 1907. 

The American banking system is very complicated, and 
questions of reform have been mooted for some time. The 
different classes of banks, national banks, state banks and 
trust companies, like the English banks, also administrate 
the available funds of the public. The banks are not allowed 
by law to engage in speculative business, and the Federal 
Government has powers of inspection ; but as there are over 
30,000 banks and trust companies, this safeguard seems of 
little value. The national banks are allowed to issue notes 
against Government bonds, but as they are not allowed to 
open branches, their individual capital is small and their 
number is large, about seven thousand. With the exception 
of export shipping bills on European houses there is no bill 
business such as we know it. Commercial transactions are 
based on a few months’ credit, and a system has developed 
by which commercial and industrial concern discount their 
own promissory notes with the banks, or through so-called 
note brokers, the latter taking no responsibility by way of 
endorsement. This is the usual way in which trade and 
industry are financed, the paper of large concerns like the big 
packing houses being found ali over the country. The risks 
attached to this system of one-signature paper tend towards 
the formation of trusts and mergers, and fear of the powers of 
these huge organisations has led to anti-trust legislation, and 
a large amount of litigation is taking place in connection 
with this movement. 

On the Continent—except, perhaps, in France—the rela- 
tions between industry and banks and credit institutions are 
much tighter than in England and more interwoven than in 
America. The £200,000,000 war indemnity after the Franco- 
German war stimulated German trade and industry, and in 
1871 the Deutsche Bank was formed, and a number of 
smaller banks sprung up, and rapid development took place. 
The natural reaction from over-speculation set in, and in 
1873 a crisis was the result, and during the next few years 4 
number of banks had to close their doors. In 1875 the In- 
perial Reichsbank, a Government institution, was founded, 
with constitution and note issuing and other powers very 
similar to the Bank of England ; but the note issue and bill 
business is conducted on a more elastic basis. The able 
administration of the Reichsbank has had a good influence 
on the banking and industrial system in Germany. 

In Germany, and on the Continent generally, it is the 
recognised privilege of the banks to cultivate all branches of 
financial business, and, besides taking deposits, discouvting 
bills, and making advances on securities, they underwrite and 
issue loans, guarantee contracts, and so forth. There is not 
sufficient wealth in Germany to warrant the banks devoting 
themselves solely to the deposit business. The banks are ad- 
ministered by able businessmen, and the public has such 
confidence in them that no danger is apprehended from the 
way in which the bank funds are employed, and itseems difficult 
to think that a serious calamity could happen, considering 
the enormous capital and reserves of the banks and the way 
in which they co-operate with one another and with the Reichs- 
bank. The failure of the Leipsiger bank ten years ago might 
be brought against this contention, but this was a provincial 
instituti n, and its failure was due to special circumstances 
and the lack of supervision by the board; even in this case 
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he knows something about the particular business, but, 





the depositors did not suffer any loss, and since that time the 
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tem in all the banks has greatly improved. The 
al of the forty-six German banks, with capital 
above half a million each, amounted in 1910 to £119,000,000 

‘th reserves of £31,000,000 ; the combined deposits and credit 

hie - amounted to £367,000,000, or a proportion of own 

balances amount “ 

capital to deposits of about 40 per cent., and about 65 per 
nt. of the liabilities was covered by quickly realisable assets, 

ae among theremainder of the debtors the bulk could doubt- 
Peon instant! y realise their assets if called upon. The process 
of amalgamation has been going on in Germany for some 
years, and this makes for greater carein management without 
necessarily tending to reduce the facilities afforded to 
industries, and the stronger they become the greater the con- 
fidence of the public, and the better they will promote the 
industrial interests. The nationalisation of railways has had 
a great influence on the industrial development in Germany, 
by the diversion of capital into other directions, and the 
leading financial circles commenced to direct this flow by the 
flotation of industrial enterprises. The company law has 
become very strict, stringent safeguards have been made to 
prevent the issue of false statements in a prospectus, the 
directors have had heavy responsibilities placed on them, and 
the issuing house has to sign the prospectus and be responsible 
for it, no quotation being allowed on the Stock Exchange 
until a committee of able bankers and merchants appointed 
by the Government has been satisfied after a searching 
examination. These precautions have been most beneficial 
in creating a feeling of confidence among the public for indus- 
trial stocks, especially as bankers are invariably represented on 
poards of directors, influencing financial and general affairs. 
The fact that bankers are connected with a large number of 
industries enables them to take a broader view than other- 
wise, and their experience is often very valuable even in 
technical matters, and in this way individual interests are 
being subordinated to those of the community at large. 

The industrial development has been as much due to the 
banking influence as to the captains of industry themselves, 
and bankers being so conversant with industries, and keeping 
such close touch with them, they are ever ready to make 
advances, even in times of stress. Bankers do not consider 
that their functions end with the issue of capital; they 
advance money to make extensions or for acquiring an 
influence in competing undertakings ; they recommend the 
security to their friends and regulate the market if necessary. 
Industrial securities are freely dealt with on the German 
bourses, and the public recognises their merits and their 
speedy negotiability 

Under banking influence industrial companies have tended 
to build up big reserves to equalise dividends, as can be seen 
by the balance-sheets of some companies. Since 1901 the 
firm of Siemens and Halske has increased its capital from 
£2,700,000 to £3,150,000, open reserves from £460,000 to 
£740,000, permanent investments £560,000 to £3 200,000 ; 
the buildings remain at £500,000, and the tools, machinery, 
&c., have been written down from £480,000 to 1s. Other 
factors, such as raw materials, goods undergoing manufacture, 
&c., have been dealt with in a similar manner. These 
figures are significant: the permanent investments alone 
exceed the whole of the share capital, and in spite of the 
great increase of the business, and the extensions of buildings, 
machinery, and stock, these have been greatly written down, as 
the above figures show, and at the same time enormous hidden 
reserves have been built up. The dividends have varied 
since 1901 from 4 per cent. to 12 per cent., with higher 
dividends in recent years. 

Still more remarkable are the figures of the Allgemeine 
Company. This company showed in the last balance sheet 
a capital of £5,000,000, since increased to £6,500,000, with 
reserves probably as large, with a credit balance at the banks 
of £2,600,000 This company naturally does not any longer 
have to depend on the banks for financial support, but it 
still has on its board a number of the leading bankers. 
These are not typical examples; all concerns cannot afford 
to keep such reserves, but on the whole industrial companies 
are well advised, and this adds to the popularity of their 
securities. 

Such a state of affairs can also be found in England with 
such firm as Messrs. J. and P. Coates, which increased its 
capital from £9,000,000 to £10,000,000, at the same time 
reducing debentures from £2,000,000 to £500,000, with an 
increase of open reserves from £5,604,000 to £6,578,000. 
However, such cases are exceptional, and the appreciation of 
the public is shown by the return of 3 per cent. on the present 
price. The progress made in electrical industries has been 
most striking, and this has been in large measure due to the 
intelligent and liberal support given to this new industry by 
the financial circles. By this means work has been secured 
all over the world, money has been found for schemes, and 
the securities have been distributed into investing channels, 
and it is not too much to say that without such strong 
support the electrical industry could not have forged ahead 
as it has done, 

In conclusion, the author believes that in the paper he has 
been able to show that the co-operation of banks with industry 
does not necessarily Jead to undue risks ; that the system of 
continental banking has been of advantage to both the indus- 
trial and financial community ; that they fulfill business 
requirements and at the same time have greatly popularised 
industrial securities. It seems that for practical purposes 
these points deserve more attention than the fiscal problems 
which have been so much discussed lately. 








DUD DUDLEY. 


THE Staffordshire Iron and Steel Institute at its annual 
meeting on Saturday last decided to revive the memory of 
the historic “‘ Dud Dudley ’? by restoring the much-worn 
monument which exists to his memory in St. Helen’s 
Church, Worcester. Two and a-half centuries ago this 
ancestor of a noble house created a revolution in the then 
existing English iron trade by making iron with “pit coal ’’ 
instead of with charcoal. Dud Dudley’s innovation became 
frst local, then national, and then world-wide. Like most 
great undertakings, it was carried through in the face of 
many difficulties, and the name of ‘‘ Dud Dudley ”’ will rank 
throughout all time among the highest of those to whom the 
world’s iron industry is indebted, for it placed the iron 
trade on a new basis, and carried it forward to a succession 
of industrial victories of much-consequence to all iron manu- 
ee countries. No doubt this historic ironmaster was 
cane his time with regard to both theory and practice, and 

in consequence to carry out much pioneer work. He 








had to face crass indifference, and sometimes opposition, 
from those who were then interested in the iron trade. All 
must agree that a man who sees great possibilities in matters 
in which the majority of his fellows are blind, and who 
successfully carries out his projects in the face of much 
prejudice and of many obstacles, is worthy of admiration and 
of honour. There are few ancient worthies to whom the 
world's iron trade owes more than to ‘‘ Dud Dudley,’’ and 
the Staffordshire Iron and Steel Institute has done well to 
endeavour to ‘‘ keep his memory green.”’ 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. 





LIVE STEAM HEATING OF FEED WATER. 


Sir,—With reference to the letter by Mr. Hamilton in your 
issue of the 21st inst., I am exceedingly sorry if I have unwittingly 
been the cause of too much prominence being given to the paper 
he read in 1902. I had not seen references to it in any papers 
that I could remember, but I had no idea it had been so much 
overlooked in the limbo of the forgotten past, and I plead, as an 
extenuating circumstance for the offence, the fact that I was 
misled by it in the years gone by, and my remarks were, and are, 
made in the hope that others will not be so unfortunate. 

From what | can gather he seems to be under the impression 
that the rate of heat transmission is accelerated because the water 
is heated more rapidly by means of live steam, and, because the 
whole of the water in contact with the heating surface is in a state of, 
or bordering on ebullition, that therefore the rate of transmission 
is accelerated. It is not the temperature of ebullition which is the 
controlling factor in evaporation, to which he gives so much—too 
much—attention, but the mean rate of transmission which is the 
governing factor, which he wil] insist on overlooking. The mean 
rate of heat transmission is not a factor which can be played with 
at the caprice of the engineer, and there are no means at his 
command for altering that rate in the slightest degree with a given 
furnace temperature. Take an extreme case of steam generation 
where there are two boilers, one used for heating and the other 
for evaporation solely. Instead of drawing off steam from the 
first boiler the water is drawn off and fed into the second. The 
rate of transmission in No, 2 boiler is higher thanin No.1. The 
rate is that of ebullition temperature, the maximum rate, but that 
is not the true rate for steam generation. The rate of transmission 
is the mean between the two boilers, and cannot be otherwise. It 
is something worse than folly to argue that, because the water is 
at steam temperature, therefore there must be a higher mean 
rate of transmission. The mean rate of transmission is a constant 
factor which cannot be accelerated by the use of live steam for 
heating the feed, for at this point another factor comes in to 
readjust the apparent speeding up of transmission. 

There is no difference in the mean rate of transmission between 
a boiler fed with water to be heated in the water space, and the 
other case of heating with live steam in the steam space. In the 
one case the water is heated with comparative slowness, in the 
other quickly. In the former time is required to transmit heat 
to the water, while in the latter time is practically eliminated ; 
yet the rate of transmission is absolutely unaltered in the ultimate 
evaporation of the water. To put the matter in the most concise 
form, it may be stated thus:—The time for the transmission of 
heat to water may be varied, but the mean rate of transmission of 
heat for the generation of steam is an invariable factor with agiven 
furnace temperature. That is a paradox if there ever was one, a 
most ingenious paradox, as our old f.iend Gilbert would say, yet 
true in fact. Yet it isa very simple matter when looked at in the 
right way, and not through distortion-glasses of wrong hypothesis. 

This is the point where the illusion is complete. ‘Time in heat- 
ing is done away with, the whole water is in a state of ebullition, 
yet the rate of heat transmission remains unaltered. This is where 
the new factor comes in, to bring about what may perhaps be 
termed the ‘‘afterclaps” for the spoilation of Mr. Hamilton’s pet 
theory. It is a great pity to have your theories spoiled, but it 
cannot be helped. This new factor which spoils the whole theory 
is the water of condensation. 

Mr. Wilkinson, of Harrogate, as he has himself pointed out, has 
a regenerative boiler; but Mr. Hamilton, not to be outdone by 
anybody, has a combination of a steam generator and a high-steam 
temperature condenser. He uses his water space for evaporation, 
and bis steam space for condensation, the result of which is a large 
body of water of condensation, formed by the condensation of the 
steam in heating the feed-water, and this water of condensation is 
returned to the water space of the boiler to be re-evaporated. 

Mr. Hamilton’s boiler is busy generating sensible heat, trans- 
forming it into latent heat, re-converting latent to sensible heat, 
and again transforming it to latent heat in a never ending cycle of 
mystic operation, and in that mystic cycle, within the obscureness 
and darkness of the boiler shell, the claim for inherent economy 
is spoiled. Why should it be otherwise ? 

If Mr. Hamilton can do away with the re-evaporation of this 
water-of-condensation, then he has scored, his theory holds the 
field against all comers, and he deserves to go down to posterity as 
the one and only engineer who has performed the miraculous in 
engineering. 

If he can do away with this water-of-condensation he will be able 
to play with, as he likes, the law of gravitation, upset the law of 
the conservation of energy, and establish that long dream of the 
ages—perpetual motion. And he mi. ht just as well try to do one 
thing as the other, but until he has done it there will be no claim 
established for inherent economy by the use of live steam for 
heating feed water. : 

Inherent economy is not a thing which can be got away from. 
It is not something with which he can play fast and loose, it is not 
something which engineers can overlook when they are investigat- 
ing the evaporative performance of a boiler. It might be spuiled 
in some slight degree by incompetent men making tests, but 1t 
would undoubtedly bubble up on every occasion when competent 
engineers are looking after the trials. 

In exhaust steam heating there is a distinct gain in thermal 
etticiency due to the water of condensation, and therein lies in- 
herent economy, but not so in live steam heating. Inherent 
economy is there, and try as one might it is an ay Se ony for 
the man behind the shovel to destroy it; and if he had any idea 
of doing so by piling on fuel, the only way open to him to destroy 
the inherent economy would be to burst the boiler. I donot know 
what Mr. Hamilton’s ideas are of inherent economy, but mine are 
very defin te, and the above illustration is given as an example of 
what it is. It is something in boiler practice from which we can- 
not get away. Like the sunshine on a summer morning, inherent 
economy comes out when an economiser is put in the flue to inter- 
cept the waste gases and gather up the thermal units, to be sent 
into the boiler in the shape of hot instead of cold water, and that 
hot water causes the coal consumption to decrease, and the boiler 
man cannot stop the decrease. But with Mr. Hamilton’s system 
it is ry to establish inherent economy by argument, and to 
show that what does not exist is in reality a great boon to the 
steam user. According to the maker of the apparatus it should 
be present, but when you look at the log sheet it is not there, and 
then comes the tug-of-war to show that it is, and to reason why it 
cannot be absent. Mr. Hamilton’s ideas of inherent economy do 
not synchronise with mine. ! want it there every time and all the 
time. A chance economy may come out—an accidental economy 
—but certainly not inherent economy, and Mr. Hamilton ought 
to find out what the cause is of this accidental economy. 

In Mr. Hamilton’s long experience there must undoubtedly have 








been occasions when even he did not secure his expectations ; will 
he not tell us something further about that long experience of bis 
and the inherent economy which was notin evidence! __ 

If it is absent on any occasion, such as in the experience of 
Professor Goodman and myself, and many other instances which 
might be mentioned, then, that is incontrovertible evidence that 
inherent economy does not belong to his theory, and cannot be a 
concomitant part in the practice of live steam heating of feed 
water. 

Now, Sir, I should like Mr. Hamilton to tell me, say for my own 
personal benefit, as he has taken such a great fancy to converting 
me to his way of thinking, why is it there is no inherent economy 
visible in the log sheets of electricity stations which I have had the 

leasure of inspecting, where they have the system in use ‘ 
fous him to understand that those log sheets cover a long period, 
they were not taken with the object of showing the difference 
between working with and without the system in use ; they just 
show the everyday working of coal burned against electricity 
generated and registered at the switchboard. : 

The thermal storage system was in use, for which Mr. Halpin 
claims 19 2 per cent. higher efficiency. Why is inherent economy 
not in evidence in those log sheets, and not only is it absent, but 
there is a sl ght negative result against the system. Why was 
that ? Why does this negative result come out so strikingly on 
almost every occasion of independent inquiry with accurate 
instruments for registering the observations / 

Those log sheets finally dispose of the claim for inherent economy : 
they dispose of the claim for a higher rate of transmission of heat, 
and they destroy Mr. Hamilton’s theory ; they dispose finally 
of all the economical claims for the system. : 

It is a real pleasure to see Mr. Hamilton has got away from h’'s 
ships of passage and has come on land for reference to boilers, but 
I cannot accept his testimony for inherent economy for the system 
against the evidence which I have mentioned above. All other 
evidence must sink into absolute insignificance beside that of the 
records of generating station practice. 

Mr. Hamilton is quite mistaken as to the drift of my remarks, 
as I do not for one moment admit increased economy with the 
system in Lancashire or other shell type boilers. My remarks were 
made on the difference between the observations mentioned by 
him and Mr. Wilkinson, and it surely was plain to see that I was 
poking fun at these two eminent engineers, who cannot even agree 
apon so fundamental a point as the terminal temperature of the 
waste gases in a Lancashire boiler with and without the heater in 
use. You will see, Sir, that if these two apostles of the creed 
throw stones at one another and try their best to destroy their own 
theory, there is no reason why I should not, from an independent 
point of advantage, take part in the same game and throw stones 
at both. Joun I. HALL. 

Kingston on-Thames, April 29th. 





TRAIN RESISTANCE, 


Si1x,—With reference to your editorial in the issue of February 
10th, re train resistance, and Professor Schmidt’s letter in the issue 
of April 21st, the results under discussion would seem to lend 
weight to the theory that with thoroughly well lubricated journals 
the friction is proportional to the bearing surface and independent 
of load at constant speed. 

The assumed pressures per unit area as given in your editorial 
are certainly low enough to admit of very efficient lubrication ; 
and when allowance is made for the fact that resistances other 
than journal friction are probably higher for the small cars than 
the large ones, the figures of 21 lb. total resistance for the small 
cars and 33 lb. for the large are quite reasonably proportional to 
the relative bearing areas, viz., 24.5 square in. for the small cars 
and 55 for the large. 

Henry A. Dupre, A.C.G.1., A.M. Inst. C.E. 

Wembley Hill, April 27th. 

(For Cuntinuation of Letters see page 474.) 








Roya INstituTioN.—The annual meeting of the members of 
the Royal Institution was held on Monday afternoon, May lst, 
the Duke of Northumberland, president, inthe chair. The annual 
report of the Committee of Visitors for the year 1910, testifying to 
the continued prosperity and efficient manag t of the Institu- 
tion, was read and adopted, and the report on the Davy Faraday 
Research Laboratory of the Royal Institution, which accompanied 
it, was also read. Thirty-nine new members were elected in 1910, 
and sixty-one lectures and seventeen evening discourses were 
delivered. The books and pamphlets presented amounted to about 
239 volumes, making, with 604 volumes (including periodicals 
bound) purchased by the managers, a total of 843 volumes added 
to the library 1n the year. Thanks were voted to the president, 
treasurer, and the honorary secretary, to the committees of 
managers and visitors, and to the professors, for their valuable 
services to the Institution during the past year. The following 
gentlemen were unanimously elected as officers for the ensuing 
year :—President, the Duke of Northumberland ; treasurer, Sic 
James Crichton-Browne ; secretary, Sir William Crookes ; managers, 
Mr. John B. Broun-Morison, Dr. John Mitchell Bruce, Dr. Henry 
E. Armstrong, the Right Hon. Sir Henry Burton Buckley, Sir 
John Wolfe Barry, The Right Hon. Earl Cathcart, Dr. Donaid 
William Charles Hood, Mr. Henry F. Makins, Sir Francis Laking, 
Bart., Mr Alexander C. lonides, Mr. Robert Mond, Dr. Rudolph 
Messel, the Hon. Charles A. Parsons, the Right Hon. Sir James 
Stirling, and Mr. Alexander Siemens; visitors, Mr. Henry 
Edmunds, Sir Frederick Fison, Burt., Mr. William A. T. Hallowes, 
Dr. Arthur Croft Hill, Mr. John William Gordon, Mr. H. Robert 
Kempe, Major-General Sir Coleridge Grove, Mr. Charles Edward 
Groves, Mr A. Kirkman Loyd, Mr. Frank K. McClean, Sir Charies 
Day Rose, Bart , Major Perey A. MacMahon, Mr. William Stone, 
Mr. Emile R. Merton, and Mr, Harold Swithinbank. 

NAVIGATION CONGRESS AT PHILADELPHIA.—The following papers 
covering British practice, will be read before the Twelfth Inter- 
national Congress of Navigation, which is to be held in the spring 
of 1912 at Philadelphia :—‘‘ Improvement and Training of Rivers,” 
by Mr. D. A. Stevenson, M. Inst. C.E., chief engineer of the 
Northern Lighthouse Board ; ‘‘ Dimensions to be Assigned in any 
Given Country to Canals for Heavy Traffic,” by Mr. R. B. Dun- 
wood}, Secretary of the Royal Commission on Canals and Water- 
ways ; ‘Transfer of Freight between Railways and Waterways ” 
and ‘‘ Navigation in Large but Shallow Rivers,” by Mr. F. Rayner, 
A.M. Inst. C.E , engineer and general manager of the Trent Navi- 

ation; ‘‘A System of Train Bvat Haulage,” by Mr. W. H. 

artholomew, M. Inst. C.E., director of the Aire and Calder Navi- 
gation ; ‘* Reinforced Concrete as Applied to Hydraulic Works,” 
by Mr. R. A. Vawdrey, A.M. Inst. C.E.; ‘‘Improvement of Lines 
of Inland Navigation,” by Mr. J. A. Saner, M. Inst. C.E., chief 
engineer of the Weaver Navigation ; ‘‘ Technical Considerations 
Governing the Dimensions to be Assigned to Maritime Canals and 
the Probable Dimensions of Ocean Steamers of the Future,” by Mr, 
J. Foster King, chief surveyor of the British Corporation for the 
Registry of Shipping ; ‘‘ The Mechanical Equipment of Ports,” by 
Mr. L. C. Barling, M. Inst. C.E., late resident engineer of ‘l'yne- 
mouth Pier; ‘‘Recent Works at Important Seaports and Rein- 
foreed Concrete as Applied to this,” by Mr. A E. Carey, 
M. Inst. C.E., F.R.G.S.; and ‘‘The Safety of Navigation and 
[lluminated Buoys,” by Mr: W. T. Douglass, M. Inst. C.E., and 
Mr. D. Stevenson, M. Inst. C.E. This list of technical papers 
will be by far the most numerous and important contribution by 
British engineers to ~~ Internationa! Navigation Congress which 
has ever been held. Representatives of the forty-one nation: 
which now officially support the Congress ‘ill be present. Nearly 
one hundred papers pe with inland and maritime navigation 
will be submitted to the Congress by members trom all countries, 
and the papers will be translated and printed in the three official 
languages of the Congress—French, German, and English, 
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LAUNCH OF A SALVAGE DOCK 
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SALVAGE DOCK FOR RAISING SUNKEN 
VESSELS. 

A SALVAGE dock for raising sunken vessels has recently 
been constructed by the German Shipbuilding Company, 
Howaldtswerke, of Kiel, for the Kaiserliche Kanal-Amt— 
Imperial Canal Ministry—at Kiel. This dock has, we under- 
stand, given much satisfaction, and has lifted several vessels 
which had sunk in tbe canal. 

The dock consists of two L-shaped pontoons connected 
together by open-work girders. Each of the pontoons is 
divided into water-tight compartments by longitudinal and 
transverse bulkheads. For sinking the dock water is, of 
course, admitted into these compartments, and for lifting it 
centrifugal pumps driven by benzine motors are employed. 
TLe length of the dock is 150ft., and the distance between 
the pontoons is 27ft. It is designed to lift vessels up to 800 
tons in weight and up to a length of 200ft. 

When engaged in lifting a sunken vessel, the dock is 
securely anchored in position above it, and its lifting ropes 
are connected to the latter in any convevient way. There is 
an ingenious arrangement by which the tension on all the 
lifting ropes is equalised. By it the various load points are 
connected together by means of a compensating rope running 
in pulleys. Before the operation of lifting is begun, this 
rope is stretched tight by means of winches, and the load 
points are kept separate by means of rope stops. The dock 
is first of all sunk to its full extent, and the lifting ropes 
made taut. The pumps are then brought into play and 
the sunken vessel is gradually raised. The extent of one lift 
is 8m.—about 26ft. 3in.—and this can be performed in about 
three hours, the horse-power of the pumps being about 30. 
It is to be understood that the depth from which a vessel can 
be raised is not limited to 8m., for the lift can be repeated 
over and over again, the dock being sunk and pumped out, 
the proper adjustment of the ropes being made each time. 
The only limit is the depth at which divers can work. The 
vessel as it is raised is, as will have been gathered, brought 
up between the two pontoons, and when raised to the surface 
it can be repaired and pumped out. 

In our Supplement we are enabled to give a series of views 
of this dock, and on this page will be found an engraving 
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water and held suspended over it while itself still remaining 
full of water. 

The dock has been designed by Herr Philipp von Klitzing, 
chief engineer of the Howaldtswerke at Kiel, and it has been 
patented in all civilised countries. It was Herr Klitzing 
who originated the idea of the salvage vessel Vulkan, which, 
it will be remembered, successfully raised the German sub- 
marine U3. The dock we illustrate is of comparatively 
small size, but Herr Klitzing says that his system could 
be applied to the lifting of vessels of 10,000 tons or more in 
size. 





CLYDE-BUILT CANADIAN RIVER STEAMER 
SAGUENAY. 

ON April 27th the Fairfield Shipbuilding and Engineering 
Company, Govan, launched from a covered-in berth which 
had been specially constructed for the vessel the twin-screw 
passenger steamer Saguenay, intended for the Montreal. Quebec 
or Quebec-Saguenay passenger service of the Richelieu and 
Ontario Navigation Company. She is of the Canadian lake 
and river type, of which very few have been built on this side 
of the Atlantic. With five decks—orlop, main, promenade, 
gallery, and hurricane—observation cabin and observation 
turrets specially adapted for enabling passengers to view the 
scenery, and with her lofty deck-house superstructures, the 
steamer presents an imposing appearance not generally 
characteristic of river passenger steamers seen on the Clyde. 
The Saguenay is 275ft. in length, 56ft. 6in. in breadth, and 
40ft. in depth to hurricane deck. Certified to carry 1700 
passengers, she will have sleeping accommodation for 240 
first-class passengers and a crew of 76. The main deck is 
wholly of steel, with special chequered plating in way of 
freight spaces. The dining saloon, which has seating accom- 
modation for 100 persons, is at the after end of the main 
deck. The hurricane deck will be used principally as a 
promenade, with the officers’ accommodation at the forward 
end and an observation cabin amidships. The cabins for 
passengers are on the gallery and promenade decks, with 
observation turrets at the forward and after ends. Special 











LAUNCH OF THE SAGUENAY 


showing its launch. The four views in the Supplement are 
more or less self-explanatory ; but we may say that the first 
of them shows the dock in the builders’ yard before launch- 
ing. In this the general construction is well shown, especially 
the method of bracing the two pontoons together. The two 
openings seen on each side are for giving access to a vessel 
when itis raised. Although not seen in this illustration, the 
ends of the pontoons are rounded so as to facilitate towing 
The second illustration shows the upper deck of the dock. 
All the governing apparatus is arranged in the deck-house. 
We are informed that the management is quite simple, and 
that besides the diving staff only quite a small crew is neces- 
sary. The other views in the Supplement represent the dock 
undergoing its trials. These consisted in raising a lighter 
which had been purposely sunk in the canal. In this par- 
ticular instance tee vessel was actually raised clear of the 





parlour rooms will be fitted on the promenade deck, having 
skylights. 

The propelling machinery, also constructed by the Fair- 
field Company, consists of two sets of four-crank, triple- 
expansion engines, balanced on the Yarrow, Schlick, and 
Tweedy system, and actuating bronze propellers of the built 
type. The engines run at high speed, and special care has 
been taken in the design of the valve gear to ensure quiet 
running and eliminate vibration. As is usual in Canadian 
and American river passenger vessels, the starting platform 
is situated at the level of the main deck, within the engine- 
room casing, and the gear is so arranged that both sets of 
machinery can be conveniently manipulated by the engineer 
in charge. Steam will be supplied by three single-ended 
multitubular boilers, designed for a working pressure of 
175 lb. on the square inch, and fitted with Howden’s system 


of forced draught. There will be a complete installatio, 

auxiliary machinery, including two powerful electric ti - 
engines and a refrigerating machine. The refrigeratins 
installation is very extensive, as the high temperatures whit 
prevail during the St. Lawrence summer season render n “ 
sary not only the usual appliances but alsoa large insane 
tank and a special cooler, from which the ice-cooleq mr 8 
will be kept constantly circulating in a system of pi “teed 
supplying the drinking fountains and refreshment . . 
throughout the vessel. = 





LAUNCH OF H.M. BATTLESHIP CONQUEROR, 


THERE was launched on May Ist from the naval constrye. 
tion works of Wm. Beardmore and Co., Dalmuir, the ney 
super-Dreadnought battieship Conqueror, the last of the eight 
armoured vessels of the 1909-10 programme—the seventh 
being the Princess Royal, launched at Barrow so recently ag 
Saturday last—and the twentieth of the great line of war 
vessels which dates from the laying down of the origina) 
Dreadnought at Portsmouth Dockyard in October, 1995, 
The Conqueror’s keel was laid on April 4th of last year, ang 
she has thus been about thirteen months on the stocks. Hoy 
construction was hindered considerably by the lock-out of 
ironworkers in the autumn and winter of last year; and 
vuthough somewhat late in being sent afloat, her interior 
constructional work and equipment are well advanced, and 
there is every likelihood that she will be completed before the 
date stipulated by the Admiralty, Ist April, 1912. All he 
boilers are on board, and a large amount of her armour is 
in position, her weight at launching having been close on 
11,000 tons. With her hull in finished condition, displacing 
22,500 tons, and her machinery to develop 27,000 indicated 
horse-power, giving her a speed of 21 knots, and with a main 
armament of ten 13.5in. guns in pairs on the middle line, 
she is the largest and most powerfully armed warship that 
has so far been built on the Clyde. Comparing her with the 
Agamemnon, the immediately preceding battleship launched 
from the Beardmore works five years ago, the Conqueror is 
135ft. longer, 10ft. wider in beam, and her launching weight 
was 50 per cent. greater. Comparing her with the Colossus 
launched a year ago by Scott’s Shipbuilding and Engineer 
ing Company, Greenock, she is larger and more strongly 
armed. Her designed speed is the same, although the shait 
horse-power of her turbines is greater. There is not much 
difference in the armour protection of the two vesse's, and 
the principal advance in the case of the Conqueror is in the 
size and disposition of her heavy guns. How the general 
dimensions of the two vessels compare may be seen from th: 


following :— 

8 Conqueror. 
545ft. 
88ft. 6in. 
27ft. 6in. 
22,500 tons 
27,000 
21 knots 
10 13.5in. 
10 guns 
+ 


Coloss 
Length Se i. 6 NG 5 
Breadth (extreme) . 

Mean draught .. 

Displacement .. . 

Shaft horse-power .. 

Designed speed 

Main guns.. . 

Broadside fire .. 

Ahead fire .. 

Astern fire.. .. oat icon bats 
Anti-torpedo guns... .. .. .. 

The main armament, consisting of the ten 13.5 guns, is 
arranged in the middle line of the deck, two guns mounted 
abreast. All these can be fired on either broadside, but only 
four can be fired ahead or astern. The side armour plating 
over the greater portion of the belt is 12in. thick, and has all 
been manufactured at the Parkhead Works of Wm. Beard- 
more and Co. by the firm’s own special process. 

Following upon the religious ceremony usual at launches 
of ships for the British Navy, the vessel was named Conqueror 
by Lady Pentland, who also, about two o’clock, by moving a 
small lever, set in action the electric arrangement by which 
the vessel was released. This is of the firm’s own devising, 
and was successfully employed in the launching of the 
Agamemnon. The breadth of the launching ways was 6tt., 
and the time taken from the moment of release until the 
vessel was fully water-borne was 58 seconds. Shortly after 
being floated the Conqueror was berthed in the firm’s tidal 
basin, where at present the cruiser Falmouth is being fitted 
out, an interesting comparison in this way being afforded. 


4 
16 4in. 16 4in 





DOCKYARD NOTES. 


SOME tests have recently been carried out on board the 
United States West Virginia and Maryland—which are sister 
ships—as to the relative merits of coal from the Hast and 
West Coasts respectively. It was found that about eight tons 
of West Coast coal was required to do the work of from four 
to five tons of Kast Coast coal. In one case the Maryland 
using West Coast coal was unable to attain a speed of 
15 knots, although she is easily able to do her 22 in normal 
circumstances. 


THE Greek armoured cruiser Averoff, on her three hours’ 
trial, developed 21,500 horse-power witha maximum speed of 
just under 24 knots. She is fitted with Belleville boilers. 


AS soon as the Viribus Unitus, the first of the Austrian 
Dreadnoughts, is launched, the third Dreadnought will be 
laid down on the same slip. A great deal of material for her 
is already collected. 


THE defects of the Dreadnought have turned out to be 
more numerous than was expected, and, in order to get her 
completed by June 10th, workmen have had to be taken off 
other ships and put on to her. 


THE Drake, which is being refitted at Portsmouth at a cost 
of £100,000, is unlikely to be ready in time for the Naval 
Review, or if she is present, she will certainly not be more 
than a show ship. 


THE sixth German Dreadnought battleship, the Thuringen, 
which was towed down the Weser from Bremen some days 
ago, has begun her trials, 


THE gunboat Stork, which was built twenty-nine years ago 
at Samudas’, and was converted a few years later into 
surveying ship, is ordered to be sold. She has lately been 





employed as a store vessel at Dover. 
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EFFECT OF VARYING PROPORTIONS OF 
STEAM ON A GAS PRODUCER.* 


- nents recorded in this paper were performed in 
= oe onal gas producer at the University of Birming- 
1909 “a chief object of the research was to determine the 
ee of varying quantities of steam on the general work- 
influe @ efficiency of small gas producer plants. The air 
ing > was kept as constant as possible, while the steam 
on was increased from nothing to a maximum of 1.14 Ib. 
supe y und of coal used. To avoid the complications and 
per Sinties of measurement which attend the presence of 
pgp anthracite coal was used in each trial. The steam 
= enerated by a steam coil inside the producer itself, and 
yh was blown into tbe closed ashpit by a fan. Steady 
conditions were thus obtainable throughout the trials, and it 

as hoped that they would clear up some of the uncertainty 
that seems to exist respecting the amount of steam necessary 
maximum efficiency and best all-round working in a 


THE 
AIR AND 


peng producer. Comparison between these results and those 
sSprs. Bone and Wheeler (1906) on a 2500 horse-power 


Mond plant should, moreover, throw some light on the theory 
of gas production. : 

A brief consideration of the theory of combustion becomes 
necessary at this point. The combustion of carbon with 
to form carbon monoxide may take place in two 


oxygen 

~— to ee 
“a 03+0=200 ..... (9 
or in one 2C+ Oz = 2CO i 9 0) ak? oe (3) 


As oxygen is always in excess at the bottom of a gas pro- 
ducer, it is probable that the two-stage process takes place. 
The final chemical and thermal results of the combustion are 
the same whether the action takes place in two stages or one, 
so that we may consider the final reaction alone. The com- 
bustion of 1 1b. carbon to CO is accompanied by the evolu- 
tion of 4400B Th.U., the remaining 10,200 B.Th. U. remaining 
in the gas. The latter coutains 34 7 per cent. CO and 65.3 
per cenv. nitrogen, and has a calorific value of 118 4 B.Th U. 
cubic ft. The volume of gas given off per pound carbon is 85.9 
cubic ft. at 32 deg. Fah., and it contains 70 per cent. of the 
heat in the original carbon. This evolution of sensible heat, 
amounting to 30 per cent. of the total beat in the carbon, 
raises the temperature of the producer and causes trouble by 
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the formation of clinker, which obstructs the blast. To avoid 
this trouble steam is passed into the producer with the air. 
Steam reacts with carbon in two ways— 
O+ BO=CO+H,......« @ 
C+2H,0 = CO. + 2He a (5) 
Both these reactions abstract the heat from the producer, 
the former taking 4300 B.Th.U. per 1b. carbon, and the latter 
2820 B.Th.U. At temperatures below 1112 deg. Fah. reaction 
(5) takes place, but if the temperature is raised to 1832 deg. 
Fah. reaction (4) is more likely to occur. Between these two 
temperatures both the reactions take place, the predominance 
of either being entirely a function of the temperature. As 
reaction (4) gives the richer gas and the greater absorption of 
heat it is advisable to work the producer at the highest 
temperature consistent with practical working, unless it is 
desired to recover the ammonia from the gas. In the latter 
case the temperature must be kept low by an excessive steam 
Supply. The latter consideration, however, does not apply to 
small plants. 
The presence of CO and steam in the producer introduces 
an additional complication. A reversible reaction 


CO + H,O *—~F Co. + H 


may be set up. The equilibrium of this reaction again 
depends upon the temperature. At high temperatures the 
left-hand side predominates, and at low temperatures CO, 
and hydrogen are formed. ~ At temperatures between 932 and 
1832 deg. Fah. the product of the percentage volumes of CO 
“om Steam bears a constant ratio to that of the CO, and 
ydrogen. The equilibrium table of Oscar Hahn is given on 
Page 4 of the paper. Reaction No. 2, CO. + 0 = 2CO 





is also reversible, and its equilibrium again depends upon the 
temperature. Here, again, richer gas and better efficiency 
are obtained by working the producer at a high temperature. 
At 1790 deg. F'ah. Boudouard shows that there is practically 
no CO; present with the CO and solid carbon. As the steam 
supply determines the temperature of the producer, it regu- 
lates and controls the various chemical actions which result 
in the formation of producer gas. A low steam supply gives 
bad mechanical working, while excess of steam produces a 
poor gas. There is, then, a certain proportion of steam and 
air that will give maximum efficiency, and these trials were 
undertaken to find that proportion. 

The producer used—see Fig. 1—was similar to those of the 
ordinary suction type, but was worked on the pressure prin- 
ciple. The air was blown into the closed ashpit by a fan. 
The steam was generated in an internal coil, and, joining the 
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Fig. 2 


air in the ashpit, passed along with it through the grate into 
the fire. The internal diameter of the firebrick lining was 
10in., and the height of the fire from the grate to the bottom 
of the distributing cone was 25in. The object of using so 
small a producer was to enable it to be tested in four or five 
hours. The washer—Fig. 2—consisted of a cylindrical steel 
shell traversed by a shaft strung with thin discs. These discs 
being alternately pierced at the edge and centre caused the 
gas to pass along the washer in a zigzag direction. The 
lower half of each disc was immersed in water. The shaft 
was rotated at 76 revolutions per minute by an electric motor 
and the gas being continually swept into contact with the wet 
surface of the plates was cooled and cleaned. 

The air and gas were each measured by observing the differ- 
ence in pressure at the two ends ofa calibrated pipe, the tem- 
perature and pressure also being noted. The coal and water 
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used were each observed by weight, and samples of both coal 
and gas were taken at regular intervals. At the end of each 
trial the temperature of the producer was taken at the grate 
and at intervals of three inches upwards from the grate to the 
top of the producer by means of an electric resistance thermo- 
meter. The gas was analysed in the special apparatus 
described in Professor F. W. Burstall’s Third Report to the 
Gas Engine Research Committee, the CO H and C H, being 
obtained by explosion with air. The calorific value of the 
coal was ascertained by combustion in a Mahler bomb calori- 
meter, and the moisture and ash in it were estimated. 
Efficiencies were calculated from the calorific value of 
the raw coal and the higher calorific value of the gas, and 
include the heat required to vaporise the water feed. 

The results obtained present several noteworthy points. 
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Fig. 4 


The first of these is to be found in Fig. 3. Here it is found 
that the percentage of hydrogen present in the gas ceases to 
rise with increasing amounts of water fed into the producer 
when the water feed exceeds # lb. per pound coal. This 
corresponds—Fig. 4—to the decomposition of 72 per cent. of 
the total weight of water feed into the producer. Thus it is 
seen that the maximum amount of steam that can be decom- 
posed by anthracite at a temperature of about 1882 deg. 
Fah. is about .535 1b. steam per pound coal—Fig. 5. The 
corresponding result obtained by Drs. Bone and Wheeler 
is about .625 lb. water per pound of coal, which is decom- 

ed at a water fed of 1.5 1b. steam per pound coal. It 
follows that there is no advantage, tut only loss, in raising 


from the producer and loses it in the washer, besides reduc- 
ing the temperature of the producer, and so yielding a poor 
gas. One of the most significant results of these trials is the fact 
that the carbon dioxide present in the gas remains fairly con- 
stant, in spite of the increasing feed of steam to the fire. It 
would be expected that the increased supply of steam would 
diminish the temperature inside the producer and result—as 
in the tests of Drs. Bone and Wheeler—in the formation of 
larger quantities of carbon dioxide. 

Some light is thrown tipon this phenomenon by the curve 





10 12 Lb 


O+ 06 
Water-Feed per One Lb. Coal 
Fig. 53 


in Fig. 6. It is there observed that in all the trials the tem- 
perature keeps practically constant for the first 18in. or so 
above the grate and afterwards falls very rapidly. In this 
belt—called the zone of active combustion—the combustion 
of carbon and oxygen is apparently completed. After this 
point the steam has the predominating effect upon the tem- 
perature, and causes it to fall. The remaining 6in. or Tin. 
of comparatively cold fuel is not thick enough to allow the 
reactions, corresponding to that temperature, time to take 
place. Hence the CO and Hp formed in the zone of active 
combustion pass rapidly through the shallow, cooler layer 
of fire without being seriously affected by it. If the producer 
were very deep, as in the 1906 tests, the thick cool layer 





Distance upwards from Grate 


Fig. 6 


would correspond to a low mean temperature in the pro- 
ducer, and would result in the formation of more CO,. A 
low velocity of air through the fuel would have a similar 
effect. The depth of the fuel bed should thus be as shallow 
as possible, always allowing sufficient time for the main gas 
producing reactions to wake effect, but only leaving a thin 
bed of cool fuel above the zone of active combustion. 

The calorific value of the gas p-oduced is low throughout. 
This is due to the low percentage of hydrogen which results 
from the high ratio of air to steam used and to the compara- 
tive absence of methane. The calorific value of the gas 
reaches a maximum at a water feed of about ? lb. per pound 
of coal, and as the maximum yield of gas also occurs at 
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about this point, the highest efficiency is recorded at that 
feed. The lower curve e;—Fig. 7—gives the percentage ratio 


f pent in ame, while the upper curve ¢ includes the per- 

centage of heat necessary to vaporise the water supply. As 
this heat is taken from the producer itself it should be 
included in the useful heat, and therefore the curve é2 is 
taken as the efficiency of the producer. 








Meche Sttact of Paper read by Mr. E. A. Allcut, before the Institution of 
mechanical Engineers, 23th April, 1911. 


the steam supply beyond 14 1b. for large producers and } 1b. 
for small producers. Excess of steam merely takes steam 


Drs. Bone and Wheeler are of opinion that the advantages 





474 


THE ENGINEER 


May 5, 191} 





ee 





derivable from the use of steam depends very largely upon 
the thickness of the fuel bed. In their trials the maximum 
was reached between .4—.5lb. water per lb. coal, but in 
the present series of trials the use of a higher mean tem- 
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Fig. 8 


perature allowed a higher percentage of steam to be advan- 
tageously used. 

The curve of washer loss—Fig. 8—is included to empha- 
sise the fact that excess of steam carries away heat from the 
producer and loses it in the washer. This results in an 
appreciable loss in efficiency unless some regenerative system 
isused. The curve—Fig. 9—is interesting, as it seems to 
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indicate that the thermal efficiency of a gas producer is 
oxygen in steam 
oxygen in air 
Whether this is so or not can only be determined by further 
experiments. 


directly proportional to the ratio of 








LETTERS TO THE EDITOR. 


( We do not hold ourselves responsible for the opinions oy our 
correspondents. ) 


(Continued from page 471.) 


THE TRAINING FOR ENGINEERING BUSINESS. 


Sir,—I have read your leading article for April 29th on ‘‘Com- 
merce and Science,” as well as Professor Ashley’s article on ‘‘ The 
Training for Engineering Business.” Your leader is, to my mind, 
merely another of your unwarranted attacks upon the value of a 
scientific training to the young engineer—attacks which have been 
too frequent of late to pass unnoticed. 

It is quite evident that you fail to grasp the true import of Pro- 
fessor Ashley’s article. Summarised, I take it that his article 
reads as follows :—A university education has become essential to 
the attainment of the highest positions in law, medicine, engineer- 
ing, &c., and now the need of university education is being keenly 
felt in business circles. It is further admitted that in preparing 
for a commercial education the particular branch of commerce 
which is to be the ultimate sphere of action should be kept well in 
view, and subjects appertaining to it should be compulsorily 
included in the curriculum. That is to say, if a man intends to 
take up engineering business, he must study a fair amount of engi- 
neering and soon. Ido not think any engineer would find fault 
with this ; on the contrary, it is exactly what is needed. 

But the construction you place upon Professor Ashley’s article 
in your leader is quite different. You tell us, in the first place, that 
engineering is a method of making money—virtually nothing more 
nor less. I disagree with you. Engineering is the science of 
utilising and directing the forces of Nature, and the object of the 
engineer is to effect this as efficiently as possible. There should 
be no waste of time, material, or effort, and if this be attended 
to the question of the actual money value can be safely left in 
the hands of the business man. There is absolutely no need what- 
ever for an engineer to have a commercial] education, as questions 
of commerce do not immediately concern him, and why it should 
be considered desirable to include bookkeeping in an engineer’s 
curriculum any more than shorthand and typewriting I have not yet 
been able to conceive. 

You would have us believe that the highest attainments possible 
in the engineering profession are that of commercial traveller, 
salesman demonstrator, estimating and correspondence clerk, &c., 
whereas these occupations are, strictly speaking, quite outside the 
profession of engineering. I appreciate your views on the subject 
of school workshops and ‘‘ the total absence of ‘cost instinct’ with 
which too many young men now go into works,” but again I say 
that it is not really ‘‘ cost instinct ” that is required, it is a know- 
ledge of how to use the forces of Nature and the materials avail- 
able therein with the utmost efficiency. 

If all university students in engineering spent a three years’ 
apprenticeship in a good engineering works and a couple of years 
in the drawing-office before they attempted their university 
course it would be found that they possessed all the necessary 
‘*cost instinct” which you now ask for, and we should not have 
men posing as engineers who have really no practical knowledge 
of how to make the most of the materials and forces available. 
During the apprenticeship questions of wages, control of men, 
time required to execute a job, weight of material required, &c., 
are studied under the most advantageous conditions, so that at the 
completion of the university course a really able and useful 
engineer is available—a man who has his knowledge built on a 
stable foundation, and who can continue adding to his store of 
knowledge indefinitely without fear of the whole edifice collapsing. 
I cannot help thinking that if you had regarded the matter in 
this light—from the point of view of efficiency only—you would 
not have stated that ‘‘our loss of trade was due, not to lack of 
technical knowledge, of which we have sufficient, but of business 
acumen and energy.” The real fault was evidently gross ignorance 


of engineering and engineering drawings in particular which 

characterised our commercial travellers and salesmen demon- 

strators, F. J. KEAN. 
Leeds, May Ist. 


[Will Mr. Kean be good enough to point out where he finds the 
“ unwarranted attack upon the value of a scientific training to the 
young engineer” in our leading article. We cannot remember a 
word in it against a scientific training ; our whole contention was 
that science alone will not pay ; business ability must be combined 
with it. Of course, a sound engineering education and a term of 
apprenticeship or shop training is essential, and we should be the 
last to say a word against them. Mr. Kean must read THE ENGINEER 
very carelessly if he has not discovered that we have very active 
sympathy with the science of engineering ; else why the numbers 
of scientific articles we print? We are amused by our corre- 
spondent’s view that engineering is not a means of making money. 
We wonder with what object so many men go into the profession ’ 
Mr. Kean will find little opportunity for directing the forces of 
Nature—at least in mechanical engineering—if he cannot show a 
substantial pecuniary return for doing so.—Ep. THE E. | 


Sir,—Thanks are due to Professor Ashley for the suggestive 
contribution under the above heading, and to you, Sir, for 
initiating the subject. It can only be a matter of satisfaction to 
all business engineers to find this question headed in such a 
common-sense and practical way by one of the leaders of technical 
university training. 

There is one comment which will perhaps be permitted, and 
that is with regard to the opinion expressed or implied of the 
value of apprenticeship. There seems too much a tendency to 
consider an apprenticeship as a means to gain merely technical 
knowledge, whereas this may almost be looked upon as the least 
important object, anyhow, when training for the commercial 
branch of the business. The time spent in the shops gives an 
opportunity to develop the mechanical and practical sense, but 
much beyond that to become saturated with the sense of the value 
of things both in time and material, or, as it was so admirably 
expressed by you, to develop the ‘‘cost instinct,” and further, to 
get experience of part of the human nature element which still is a 
factor. 

The more these objects are considered, the more it seems to me 
that only by an apprenticeship can they be completely attained ; 
in works ‘‘cost ” is underlying every operation, and the work is a 
reality, while with the alternative, namely, workshop training at a 
technical college, that all-important motive ‘‘ cost” as affecting 
profits is not the essential point—in fact, is entirely lacking. 
There it is sufficient to obtain a mechanically correct result rather 
than to aim as well at the most economical and expeditious 
methods, and by the very nature of things this must be so. 

It is not the intention in this letter to take up all the many 
interesting points of the articles, but only to touch on the one 
question of apprenticeship and, if possible, to have its damnation 
rescinded. hile err appreciating the immense value of the 
technical work of colleges, and still further of the proposals for 
business training sketched by Professor Ashley, I feel that the 
substitute for apprenticeship offered by the workshops of colleges 
ever raises in the mind of the business man the question, ‘‘ Can 
these bones live!” COMMERCIAL ENGINEER. 

London, May 2nd. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 

Roya. INstiTUTION.—Albemarle-street, Piccadilly, W. 
Organic Compounds of Nitrogen,” Professor M. 0. 
9 p.m. 

INSTITUTION OF CiVIL ENGINEERS.—Students’ special visit tc 
the Locomotive Works of the London and South-Western Railway, 
Eastleigh. 

GEOLOGISTS’ ASSOCIATION OF LONDON. — University College, 
Gower-street, W.C. ‘‘The Special Features of Alpine Scenery 
and the Part Played by Ice in their Origin,” Professor E, J. 
Garwood. 8 p.m. 


** New 
Forster. 


SATURDAY. MAY 6ru. 


Roya. INsTiTUTION.—Albemarle-street, Piccadilly, W. ‘‘ William 
Morris as the Craftsman and Art,” Professor Selwyn Image. 
3 p.m. 

GEOLOGISTS’ ASSOCIATION OF LONDON.—Excursion to Weybridge 
and St. George’s Hill. Director, Mr. H. B. Woodward, F.R.S. 
From Waterloo 1.18 p.m. 

THE INSTITUTION OF MUNICIPAL AND CoUNTY ENGINEERS.— 
Eastern District meeting in the Council Chamber, the Guildball, 
Cambridge. Discussion on the following paper, which will be 
taken as read, ‘‘Cambridge from a Municipal Engineer’s Stand- 
point,” Mr. Julian Julian, Borough Surveyor. 11.30 a.m. 


MONDAY, MAY 81H. 

Roya. InstiTuTION.—Albemarle-street, Piccadilly, W. 
meeting. 5 p.m. 

Roya Society oF ArTs.—John-street, Adelphi, W.C. Cantor 
Lecture: ‘‘ Rock Crystal, its Structure and Uses” (Lecture II.), 
Dr. Alfred E. H. Tutton, F.R.S. 8 pm. 

THE INSTITUTION OF MECHANICAL ENGINEERS: GRADUATES’ 
ASSOCIATION.—Storey’s-gate, St. James’s Park, Westminster, S.W. 
“The Application of Liquid Fuel in Industries,” Mr. Oliver 
Winkham. 8 p.m. 


General] 


TUESDAY, MAY 9rtu. 

ROYAL INSTITUTION.—Albemarle-street, Piccadilly, W. 
Institute of France,” Mr. J. E. C. Bodley. 3 p.m. 

Roya Socrety or Arts.—Jonn-street, Adelphi, W.C. ‘‘Canada 
and Canadian Banking,” Mr. F. Williams Taylor. 4.30 p.m. 

THE STEPHENSON Socirety.—The Cripplegate Institute, E.C. 
Adjourned discussion upon Mr. M. F. Long’s paper on ‘‘ Modern 
Locomotive Development of the London, Brighton, and South 
Coast Railway.” 7 p.m. 


“The 


WEDNESDAY, MAY 10ru. 

Roya Society or Arts.—John-street, Adelphi, W.C. 
Sugar Factories,” Mr. Hal Williams. 8 p m. 

THE CONCRETE INSTITUTE.—Denison House, 296, Vauxhall 
Bridge-road, 8.W. Educational Lecture No. 3, on ‘‘ Reinforced 
Concrete,” Mr. R. W. Vawdrey. 5.45 p.m. 

JUNIOR INSTITUTION OF ENGINEERS. —The Institution of Electrical 
Engineers, Victoria Embankment. ‘‘ Notes on Illumination by Gas 
and Electricity,” Mr. Frank J. Hawkins. 7.30 p.m. 


** Beet 


THURSDAY, MAY litu. 

THE STEPHENSON Soctety.--Visit to Brighton 
Works. Meet Brighton Station at 2.30 p.m. 

THE ConcrETE INstITUTE.— Denison House. 
Bridge-road. Second annual general meeting. 8 p.m. 
THE INSTITUTION OF ELECTRICAL ENGINEERS.— Victoria Embank- 
ment, W.C. ‘‘The Driving of Winding Engines by Induction 
Motors,” Mr. H. J. S. Heather. 8 p.m. 

RoyaL_ InstituTION.—Albemarle-street, Piccadilly, W. The 
Tyndall Lectures: ‘‘ The Optical Properties of Metallic Vapours” 


Locomotive 





(Lecture III.), Professor R, W, Wood. 3 p.m, 


| Bridge-road, 8S.W. Educational Lecture No. 5, on 
| Concrete,” Mr. R. W. Vawdrey. 


296, Vauxhall |. 











FRIDAY, MAY 12rn. 


Royav InstiTuTION.—A|bemarle-street, Piccadil! y W. “RB 
and the Cinematograph,” Professor Wm. Stirling. 9 p.m ology 

THE INSTITUTE OF METALS.—At the House of the Tnstituti 
Mechanical Engineers, Storey’s-gate, Westminster, The Seen 
May Lecture, ‘‘The Hard and Soft States in Metals.” Dr G : 
Beilby, F.R.S. < ua 

PuysicaL Socisty oF LONDON.—Imperial College of Sei 
Imperial Institute-road, South Kensington. “Stream lines Pet 
the Elliptic Cylinder and Magnetic Interpretation,” gi, Ge = 
Greenhill and Col. R. E. Hippisley, R.E. ‘The Method of Ce 
stant Rate of Change of Flux as a Standard for Determi “se 
Magnetisation Curves of Iron,” Messrs. J. T. Morris and TH 
Langford. ‘‘ Demonstration of an Electric Thermo Regulato; : 
Professor H. L. Callendar. 8 p.m. ms 

SATURDAY, MAY 131n. 

JUNIOR INSTITUTION OF ENGINEERS.—Visit to the 
Physical Laboratory. 3 p.m. 

Roya InstituTION.—Albemarle-street, Piccadilly, W, “Wate 
Pater; or the Connoisseur and Art,” Professor Selwyn Im, r 
3 p.m. ; age. 

JEOLOGISTS’ ASSOCIATION OF LONDON.—Excursion to Hook 
Upper Nately, and Basingstoke, under the direction of Messrs, 
G. E. Blundell and H. W. Monckton. Leaving Waterloo at 
1.30 p.m. ‘ 

THE INSTITUTION OF MUNICIPAL AND COUNTY ENGINEERS — 
Town Hall, Stratford-on-Avon. Paper by the Borough Surveyor 
Mr. Roden Dixon. ‘‘ Notes on Stratford-upon-Avon Municipal 
Work.” Paper, ‘General Description Sewage Disposal Works ” 
Mr. H. D. Bell, manager. 11.15 a.m. ? 

WEDNESDAY, MAY 17tx. 

RoyaL METgoRoLoGicaL SocteTy.—The Dinner will be held at 
the Trocadero Restaurant, Piccadilly-cireus. 7.30 p.m. 

THE ConcRETE INsTITUTE.—Denison House, 296, Vauxhall 
Bridge-road, S.W. Educational Lecture No. 4, on “ Reinforced 
Concrete,”.Mr. R. W. Vawdrey. 5.45 p.m. 


THURSDAY, MAY 18TH, FRIDAY, MAY 19ru, ann SATUR. 
DAY, MAY 20rx. 

ASSOCIATION OF WATER ENGINEERS.—Buxton Town Hall, under 
the presidency of Mr. Edward Sandeman. ‘‘The Geology of Dam 
Trenches,” Dr. Herbert Lapworth. “The Water Supplies of the 
River Basins of England and Wales,” Mr. William R. Baldwin 
Wiseman. ‘‘The Filtration of Public Water Supplies and their 
Sterilisation by Ultra-violet Rays,’ Mr. Walter Clemence and Dr, 
Recklinghausen. The sixteenth annual dinner of the Association 
will be held at the Palace Hotel, Buxton, on the Thursday, at 
7.30 p.m. On Friday a visit will be made to the Bamford Filters, 
the Howden and Derwent Dams of the Derwent Valley Water 
Board. 


Nationa] 


SATURDAY, MAY 201. 

GEOLOGISTS’ ASSOCIATION OF LONDON.—Excursion to Chilworth 
and St. Martha's Hill, under the direction of Mr. Douglas Leighton, 
Leave Cannon-street at 1.2 p.m. 

WEDNESDAY, MAY 24TH. 


CONCRETE INSTITUTE.— Denison House, 296, Vauxhall 


THE 
** Reinforced 
5.45 p.m. 


FRIDAY, MAY 26TH. 

THE INSTITUTION OF MECHANICAL ENGINEERS.—Storey’s-gate, 

St. James’s Park, S.W. Conversazione. 
MONDAY, MAY 29ru. 

NortuH-East Coast INSTITUTION OF ENGINEERS AN} SuIP- 
BUILDERS. — Bolbec Hall, Westgate-road, Newcastle-on-Tyne. 
Closing business meeting of the session. 

TUESDAY, MAY 30rH, To FRIDAY, JUNE 2np, 

AMERICAN SOCIETY OF MECHANICAL ENGINEERS.—Pittsburgh, 
Pa., America. Spring meeting. 

WEDNESDAY, MAY 3isr. 
INSTITUTE. — Denison House, 296, Vauxhall 
Bridge-road, S.W. Educational Lecture No. 6 on ‘‘ Reinforced 
Concrete,” Mr. R. W. Vawdrey. 5.45 p.m. 

THURSDAY, JUNE Ist. 

Rontcen Socrety. —66, Victoria-street, Westminster, S.W. 
Ordinary general meeting. Papers: ‘On a Possible Therapeutic 
Use of Strongly Ionised Air,” by C. E. 8. Phillips ; ‘* Photographic 
Action of the Positive Brush Discharge,” by Charles W. Raffety. 

MONDAY, JUNE 5ru. 
THE STEPHENSON Soctety.—Visit to Southampton Docks. 


WEDNESDAY, JUNE 71H, anp THURSDAY, JUNE Stu. 
Tue Concrete INstituTe.—Summer meeting and first annual 
dinner. Full particulars later. 
SATURDAY, JUNE 10tu. 
Royat AUTOMOBILE CLUB. —The Court House, Shelsley Walsh, 
Worcestershire. The ‘‘Henry Edmunds” Hill-climb. 3.30 p.m. 


TUESDAY, JUNE 131TH, to FRIDAY, JUNE 16TH. 
Tue InstituTION oF Gas ENGINEERS.—Annual meeting at 
Glasgow. 
TUESDAY, JUNE 271TH, to FRIDAY, JUNE 
INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION, - 
Annual Convention at Brighton. 


WEDNESDAY, JUNE 28tu. 

INSTITUTION OF CIVIL ENGINEERS —The nineteenth ‘‘James 
Forrest.” Lecture will be delivered at. the Institution by Frederick 
Henry Hatch, Ph.D., M. Inst. C E., his subject being “The Past, 
Present, and Future of Mining in the Transvaal.” 8 p.m. 


THURSDAY, JUNE 297nH. 
Tue INSTITUTION OF CIvIL ENGINEERS.—The Annual Conversa- 
zione will be held in the Royal Albert Hall, at 8.30 p.m. 


MONDAY, JULY 3rp, To FRIDAY, JULY 7TH. 
INSTITUTION OF NAVAL ARCHITECTS.—Jubilee meetings. 
programme see page 445 ante. 
MONDAY, JULY 24TH, To SATURDAY, JULY 297TH. 
THE INSTITUTION OF MECHANICAL ENGINEERS.—Zurich Meeting, 
1911. Programme see page 362 ante. 


THURSDAY, AUGUST 3rp, To MONDAY, AUGUST 21st. 

GEOLOGISTS’ ASSOCIATION OF LONDON.—An Excursion to the 
Bergen District, Norway. Leaving King’s Cross on August 3rd by 
special boat train for Hull. 


SATURDAY, SEPT. 9TH, To WEDNESDAY, SEPT. 20111. 


GEOLOGISTS’ ASSOCIATION OF LONDON.—September Long Excur- 
sion. The first part of the excursion will be devoted to a study of 
the Gedlogy of Lochaber, including Glens Nevis, Roy and Coe, 
and Fort Williaa will be the headquarters, The second part of 
the excursion will be devoted to the Geology of the Broadford 
district of the Island of Skye, and the headquarters will be at 
Broadford. Full particulars of excursion may be obtained from 
Mr. Alfred D. Young, 17, Vicars-hill, Lewisham, 8.E. 
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= 
COAL, AND GENERAL TRADES 
7 RO INGHAM, WOLVERHAMPTON, AND 


ER DISTRICTS. 
- (From our own Correspondent.) 


| Active. 
yn is a large demand for steel, both structural and 


rr ypvineers being increasingly good customers. 
comi-finisheds ers are quoted £5, Siemens £5 2s. 6d., angles 
Besson to £6 15s. There is an improved inquiry for bridge 
£6 y plates at £7 2s. 6d. to £7 5s. A fair business is being 
and gir ot plates at £7 to £7 10s. Joists are in moderate call, 
por sg noted £6 10s. A continuance is experienced of foreign 
and etion, alike American, German, and Belgian. 

Galvanised Sheets Improved. 

Galvanised corrugated sheets, f.o.b. Liverpool, are quoted 

£10 10s. to £10 15s. for 24 gauge. The coast firms are increasingly 

«> the available trade, to the detriment of inland works. 
ee cmbers of ironworkers are also going from the Midlands to 
ey ya ] district and also to South Wales in connection with 
ian extensions in both those pow. Plain sheets doubles are 
ag he demand than recently, and are quoted £7 10s. to 
£7 12s, 6d. 

Best Bars Strong. 

The bar iron trade continues weak, except for the best 
qualities, which are still holding their own, both in demand and in 
sen Some of the Staffordshire manufacturers are benefiting by 
Ie preference of the Admiralty for wrought iron for boiler stay 
bars. Marked bars continue £8. ‘The battle between wrought 
iron and steel goes on steadily, but there seems to be plenty of 
room for both materials in the satisfaction of various engineering 

is in the medium and common qualities of unmarked 


demands. It isi - i t's - ; 
bars that quietude, with weakness in price, is chiefly experienced. 


Common Bars Weak. 

Belgian competition continues severe in common iron, 
especially in some of the nut and bolt qualities. Unmarked bars 
are quoted about £6 5s., but the continental material can be 
obtained at much lower rates. There is also a great deal of com- 
petition omong the British firms, and the break up of the Scottish 
combination has caused some very low prices to be quoted. From 
£7 2s, 6d. to £6 has been the drop in the quotation of Scotch 
“crown” bars within a few weeks. A considerable amount of 
buying has been going forward at the lower range of prices. The 
Scotch giving-way is regarded with much uneasiness in the Mid- 
lands, where the weakening effect of such a position is being 


keenly felt. 


Pig Iron. 
Improved buying of foundry iron is this week reported, 
and this is a welcome change. Best cold-blast iron is quoted 115s., 
and hot-air all-mine 85s. for ordinary and 90s. for best. Part- 
mines are in fair demand at 50s. to 51s., whilst cinder forge sorts 
are quoted about 49s., with a slow demand. 


Giant Anchor. 

A giant anchor, which is believed to be the largest in the 
world, and which is intended for the Titanic, was safely despatched 
on the Ist inst. from the works of Noah Hingley and <a of 
Netherton. A team of twenty horses drew it on a wagon from 
the works to the railway station. The anchor weighs 16 tons, and 
its manufacture occupied a dozen men for three weeks. The head 
is of cast steel, and the other portions are of forged steel. The 
head weighs 9 tons, the shank 64 tons, and the shackle half a-ton. 
The cable consists of twenty-two lengths, of 15 fathoms each, of 
chain, the links being of 3gin. diameter metal. The firm has 
also made two smaller anchors for the same vessel, each weighing 
8 tons. 


The Staffordshire Iron and Steel Institute. 

The annual meeting of the Staffordshire Iron and Steel 
Institute was held on the 29th ult. at Dudley. Mr. Isaac E. 
Lester was elected president. At the annual dinner which followed, 
the chief speakers were Colonel Griffith Boscawen, who pro- 
posed ‘‘The Iron, Steel, and Coal Trades”; and Mr. Ebenezer 
Parkes, who responded. Mr. Parkes referred to the dwindling 
of British steel rail exports, and to the lowness of iron and 
steel prices. He hoped the Government's Canal Commission 
recommendations would be carried out. Other speakers included 
Mr. Oliver Winder and Major Trinham. The latter referred to 
the revival of engineering favour for high quality wrought iron. 





NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Where is the *‘ Boom ?” 

. So far as this market is concerned, the ‘‘ boom” in pig 
iron which was predicted for early spring has not yet put in an 
appearance. In fact, it is some time since such a long period of 
depression has been noted. During April pig iron prices again 
declined both for English and Scotch brands, and the outlook 
generally can be described as anything but bright. There is still 
little or no speculative business passing, and buying is more or less 
of a “‘hand-to-mouth” character.” There was a good average 
attendance on the Iron Exchange on Tuesday, but the market was 
featureless, With the exception of Scotch brands, which were 
the turn lower, for both Gartsherrie and Glengarnock, there was 
no quotable change. Hematite, both East and West Coast, still 
rules unchanged. 


Finished Iron and Steel, &c. 
, Unchanged. | Copper slow, but prices maintained. Sheet 
ead and English tin ingots: Quiet and unchanged. 


Quotations, 


P Pig iron : Lincolnshire, No. 3 foundry, 52s. 6d. to 53s.; 
Naffordshire, 548. to 54s. 6d.; Derbyshire, 53s 6d. to 54s.; 
jorthamptonshire, 55s. 3d. to 55s. 9d.; Middlesbrough, open 
os 5s, 4d. to 55s. 10d. Scotch: Gartsherrie, 6Us. 6d. to 
a “a Glengarnock, 58s, 3d. to 58s. 9d.; Eglinton, 58s. to 58s. 6d., 
— Manchester. West Coast hematite, 66s.; East Coast 
po tage both f.o.t. Delivered Heysham: Gartsherrie, 58s. 6d 
D ; 5 Glengarnock, 56s, 3d. to 56s. 9d.; Eglinton, 56s. to 56s. 6d. 
De ivered Preston : Gartsherrie, 593. 6d. to 60s.; Glengarnock, 
yh onthe tee 9d.; Eglinton, 57s, to 57s. 6d.; Finished iron: Bars, 
7: L: hoops, £7 7s. 6d.; sheets, £8 to £8 2s. 6d. Steel: Bars, 
AG, neashire hoops, £7 7s. 6d.; Staffordshire ditto, £7 7s. 6d.; 
tah 8, £5 to £8 5s.; boiler plates, £7 15s.; plates for tank, 
fra and bridge work, £7 to £7 5s.; English billets, £5; 
0 te ditto, £4 10s. to £4 12s, 6d.; cold drawn steel, £9 5s. to 
al ok Copper : Sheets, £70; tough ingots, £58 to £58 10s.; 
cae a l, £58 to £58 10s. per ton; copper. tubes, Std. 5 
hein “ a: 64d.; condenser, 73d.; brazed brass tubes, 8}d.; rolled 
bid to eid a ‘ae Seg bor age turning rods, 64d.; yellow metal, 
‘aus - per Ib, ee 5s. s i 
tin ingots, éioo ag » £16 to £16 5s. per ton. English 


The Lancashire Coal Trade. 
The feeling in this centre is fairly good, and the demand 





for various classes of coal is of a uniform character. Slack and 
engine fuel is perhaps a shade firmer, and there is no pressure on 
the part of holders to sell. Shipping demand was rather quieter. 


BARROW-IN-FURNESS, Thursday. 


Hematites. 

There is no improvement in the demand for hematite iron, 
and the market shows no inclination to change for the better. 
The prospects of the market are unsatisfactory from almost every 
point of view, and the only real backbone in the trade is to be 
found in the needs of steel makers, who continue to use large 
parcels of metal. The home demand outside of this is very small, 
and the orders coming from continental, colonial, and foreign 
sources are only comparatively few and of limited aggregate bulk. 
Yet makers are able to maintain their output ; but how long they 
will continue to do so unless the market improves remains to be 
seen. Hopes are entertained that as shipbuilders and engineers 
are fully employed, and that as they have some new and important 
orders in hand, some revival in trade may soon be expected from 
this source. Stocks stand at just over 42,000 tons in warrant 
stores, and makers have a fairly large holding. Prices are weaker 
at 65s, nominal for mixed Bessemer numbers net f.o.b., while 
warrant sellers are at 63s. three months, and buyers at 62s. three 
months. Very little, if anything, is being done in speculative 
iron. A slower business is being done in special hematites, but 
there is still some hope that a fuller trade will soon evuive. The 
transactions in spiegeleisen are fairly good, but there is not much 
life in the demand for ferro-manganese. Iron ore is not being 
largely bought, as the number of furnaces in blast is smaller than 
it was. Prices range from 10s. 6d. to 19s. 6d. per ton net f.o.b. 
for ordinary and best classes, 


Steei. 

There has been a very good demand for shipbuilding 
material lately by the Vickers’ firm, and as the mills are not work- 
ing at Barrow, these orders have all been going away. The 
Bessemer mills are busy, although orders are not plentiful in the 
market. Prices remain low, and the business being done is toa large 
extent in small lots, many of which are given out by merchants 
who in ordinary conditions of trade are able to order freely. 
Steel makers are expecting to be able to maintain the present 
activity at their works. The orders running are chiefly for rails, 
tin bars, merchant steel, hoops, and other sundries, 


Shipbuilding and Engineering. 

It is expected that the British naval airship will be 
launched in a few days. The Vickers’ firm is, with Armstrong’s 
and Thornycroft’s, interested in the new navy for Portugal, many 
of the ships in connection with which will be built and engined in 
this country. 


Shipping and Fuel. 
Business in shipping so far as iron and steel exports are 
concerned is exceedingly quiet. Freights are low. Fuel is not 
selling well, and prices show a distinctly weaker tendency. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent. ) 


General Conditions. 

WHILE the market for pig iron and scrap remains 
extremely depressed, there is no great change to note in the 
condition of the steel trades. Most of the leading works continue 
fairly well employed, but here and there complaints are made that 
new orders are more difficult to secure. Steel manufacturers are 
inclined to think that the downward tendency in pig iron is 
inducing customers to postpone orders for finished material in the 
hope that they may be placed more advantageously lateron. Prices 
are, however, deemed to be quite lowenough already. The moulders 
employed at the Sheffield foundries are asking for a further revision 
of wages in accordance with the understanding arrived at six 
months ago, when the masters granted an increase of 1s, per week, 
or 24 per cent., intimating that the then position of trade did not 
justify an immediate grant of 5 per cent., but that they would be 
willing to consider the question again in the event of the trade 
improvement continuing. 


The Coal Trade. 

A much more favourable view is being taken of the steam 
coal trade, and the tendency of values is very firm. A larger 
tonnage is going for shipment, and for the shipping season proper 

rospects are considered very hopeful. Several large continental 

uyers are still holding off the market, being disinclined to effect 
contracts at prices in excess of current rates, but if the strength of 
the market continues values should rule bigher later on. The 
industrial consumption is heavy. Collieries have a good number 
of orders on hand. There are no stocks worth mentioning. 
Current prices :—Best South Yorkshire hards, 8s. 6d. to 8s. 9d.; best 
Derbyshire, 8s. to 8s. 3d. 


Gas Coal. 

A large tonnage of gas coal is leaving the pits on contract 
account, and in spot lots for shipment business is steadily 
expanding. (ras nuts are moving more briskly. For renewal of 
contracts collieries are bolding out for last year’s rates. 


Slacks. 

We dealt rather fully with the position of the slack 
market last week, and nothing has since occurred to alter the very 
strong condition of the market. It is still a difficult matter to 
obtain supplies to meet contract demands. Quotations show a 
rise of 3d. per ton on several qualities ; we still quote nominally :— 
Best washed smalls, 5s. 6d. to 6s.; best hard slacks, 5s. 6d. to 6s.; 
seconds, 4s. to 4s. 6d. 


House Coal. 
Apart from the usual ease in quotations at this time of 
the year there is no feature of interest in house coal. Quotations 
at pits :—Best Barnsley softs, 11s. to 12s, 


Coke. 

Despite the very unfavourable condition of the pig iron 
market, furnace coke is moving well to the iron producing districts, 
and quotations, as previously reported, remain strong at 12s, 9d. to 
13s, 3d. per ton on rails at works, i 


Pig Iron. 

So far as common iron is concerned, namely, the qualities 
produced in Lincolnshire and Derbyshire, there is no change to 
note in prices, and business is very quiet, whilst many complaints 
are heard of the poor way deliveries are being taken. Hematite 
is again weaker, having fallen another sixpence, about 69s. 6d. 
being the figure offered by sellers of East Coast mixed numbers. 
Superior qualities of East and West Coast irons are dull in 
sympathy. No real change for the better is reported in the finished 
iron trade ; bar makers complaining of the scarcity of specifications. 
Nominally quotations are :—Lincolnshire, No. 3 foundry, 50s. 6d.; 
ditto, forge, mottled, and white, 49s. 6d.; ditto, basic, 52s. ; Derby- 
shire foundry, 50s. to 51s.; ditto, forge, 48s. to 49s. 6d., all per ton 
net, delivered Sheffield or Rotherham. East Coast hematites, 
mixed numbers, are no firmer than 69s. 6d. net delivered. 


The Steel Trades. 
In the steel trades full time is still the rule rather than 
the exception at the larger works, but some of the establishments 





depending entirely on general trade are not so busy as they were 
a short time ago. The rolling mills, who had a very busy time up 
to Easter, find the pressure easier, and are complaining about 
prices, the keen competition for orders having brought these down 
to a low level. There is a strong demand for steel from the auto- 
mobile industry, and makers of tools and agricultural requisites 
are experiencing an excellent shipping demand. In some direc- 
tions the export trade is showing a further improvement. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

A DISAPPOINTING report must again be given relative to 
business in the pig iron trade, though something very much dif- 
ferent was expected when the week opened. Then it was believed 
that an upward movement had set in, and the good statistical 
position, as shown by the monthly returns, quite brought a 
sanguine tone into the market. There were several circumstances 
that might have been calculated to lead to an improvement, the 
chief being the reports that a number of furnaces would be 
blown out ; then the stock has lately been increasing at a smaller 
rate than for nearly a year, and another factor was that the 
exports for April were the best that have been reported in any 
month since November, 1907. But unfortunately the improve- 
ment did not materialise ; on the contrary, the downward move- 
ment was resumed, and on Wednesday Cleveland warrants were 
down to 46s. 0}d. cash buyers, a lower figure than has been 
known since March 19th, 1909. The good influences have 
thus been counteracted, and it seems to have been by the 
intelligence from the United States that though the output of 
pig iron there has been considerably reduced, the stocks 
still continue to increase, and prices are weak. Then the com- 
petition of Germany is very keen; the makers there are producing 
too much iron, and are sending some out to other countries, where 
they undersell Cleveland iron, the Germans taking prices which 
cannot be profitable to themselves. German iron is finding its 
way in increasing quantities to Italy, Sweden, Norway, Denmark 
and Russia. A fair business was done on Monday, but since then 
consumers have not shown any disposition to buy. Only those 
have given out orders who were compelled. The quotation for 
No. 3 Cleveland pig iron on Wednesday for prompt delivery was 
down to 46s. 3d. per ton, No. 1 being at 49s. 9d., No. 4 foundry 
at 45s. 9d., No. 4 forge at 45s. 6d., and mottled and white at 45s. 
The quotations for forward delivery have become merely nominal, 
for no one will buy in a falling market for delivery ahead. 


Hematite Pig Iron. 

The demand is slack for East Coast hematite pig iron, 
and the market weak, not only in this district, but also in Scotland 
and the West Coast ; indeed, the price here has been further re- 
duced, and firms who were realising 65s. 6d. per ton in February 
for mixed numbers are now accepting 62s., though the shipbuilding 
industry has improved, and indeed is now in an unprecedentedly 
active condition, with prospects of continuing so, A large pro- 
portion of the hematite iron produced is used in the manufacture 
of steel for the use of the shipbuilders. The general expectation 
was that the prices would continue rising beyond 65s. 6d. instead 
of falling 3s. 6d., and traders are greatly disappointed because of 
the course the market has taken. It is generally acknowledged 
that there are no profits to makers on mixed numbers at 62s., 
and several furnaces are being put out or are marked for 
ceasing operations. There is no stock of hematite in the public 
stores in this district, but makers have considerable stocks. They 
will accept 62s. 6d. for No. 1, 62s. for mixed numbers, and 61s. 6d. 
for No. 4 foundry, all f.o.b. 


Ironmaking Materials. 

These have been generally dear for some time, out of pro- 
portion with the price of pig iron, but lower rates are now being 
accepted. Thus, for Rubio ore delivered at Middlesbrough 21s. 
per ton will be accepted ; whereas 22s. 6d. has been the general 
quotation almost ever since the year opened. Consumers, how- 
ever, are very slow in paying even 21s, when they have heavy stocks, 
and are still well bought. Further reductions in prices are look 
for, so no one cares to buy. The imports of foreign ore have 
somewhat decreased, and last month the quantity received at 
Middlesbrough was 199,480 tons only. The blowing out of several 
furnaces will reduce the consumption of ore, as it will also of coke, 
and this will tend to bring down quotations. Furnace coke has 
been this week generally-quoted at 15s. per ton delivered here, 
but there has been far too much offering, and sales have. been 
made at 14s, 9d. and even 14s. 6d. per ton. Coke manufacturers, 
indeed, have had during the last few days to take what they could 
get rather than what they wanted, and the market is described as 
very sick. 


Curtailment of Production. 

The time bas apparently come when the necessity for a 
reduction of the production can no longer be ignored, and steps 
are being taken towards this end, though the action is individual, 
and is not the result of a combined movement. A curtailment of 
output has long been called for, because in the ordinary Cleveland 
iron trade the stock in the public stores has been increasing for 
close upon three years, and over half a million tons has been added 
to the store. There has not been a single month since June, 
1908, when the consumption has equalled the production. Connal’s 
every month have had to report increases in stock, and the con- 
tinued over-production has been mainly the cause of the poor 
prices that have ruled—prices which now are unprofitable. The 
furnaces which are to go out are so far mainly such as are produc- 
ing hematite iron. Messrs. Bell Brothers last month blew out a 
furnace producing ordinary Cleveland pig iron at their Clarence 
Ironworks, and Messrs. Wilsons, Pease and Co., at the Tees Iron- 
works, Middlesbrough, are intending this month to blow out one 
also making Cleveland pig iron. Of furnaces turning out hematite 
pig iron, Messrs. Bolekow, Vaughan and Co. are this week blowing 
out one of their large furnaces, the Normanby Ironworks Company 
one, and the Seaton Carew Iron Company one. This will reduce 
the production of hematite iron by 3500 tons per week, and of 
ordinary Cleveland iron 1000 tons, and will mean a lessened con- 
sumption of foreign ore of 7000 tons per week, and of coke to the 
extent of about 4500 tons per week. That will doubtless bring 
down prices of materials, and so cheapen the cost of production, 
especially as furnaces are going out in Cumberland, where Durham 
ome te used. 


Pig Iron Stocks. 

There was one feature of the April return of the stock 
of Cleveland pig iron in Connal’s public store to which considerable 
attention has been drawn, and which should have tended to 
strengthen the iron market. The increase—6765 tons—has not 
been so small since June last, and since the stock began to 
increase in June, 1908, there have been only three months with a 
smaller increase—July, 1908, with 3968 tons ; April, 1910, with 
1179 tons ; and June, 1910, with 1452 tons. Every month for 
nearly three years an increase has had to be reported ; and the 
stock has gone up from under 48,000 tons to 591,000 tons. But 
with the good shipments and the somewhat reduced make a de- 
crease in stock might well have been looked for last month. 


Extraordinarily Good Shipments. 

Traders look upon the exports of pig iron from the Cleve- 
land district during April with much satisfaction, for they reached 
130,761 tons, and were the best reported in any month since 
November, 1907. They exceeded the average of April in the last 





476 


THE ENGINEER 


May 5, 191] 








ten years—120,513 tons—by over 8 per cent., and were 34 per 
cent. better than those of March this year. Only twice in the 
history of the trade were there heavier April deliveries—in 1906, 
with 131,339 tons; and in 1907, with 177,627 tons, this last being 
the largest of any month on record. Deliveries to Scotland were 
remarkably good, and a growing trade with Wales was shown. 
The four months’ shipments of pig iron reached 395,420 tons, 
against 387,503 tons in 1910, 357,661 tons in 1909, and 468,185 tons 
in 1908 


Manufactured Iron and Steel. 


Business is somewhat slower than it was in the manu- 
factured iron and steel industries, and even in the plate and angle 
trades full time cannot be worked at some of the mills, which is 
surprising, taking into account the prosperous condition of the 
shipbuilding industry. It has to he reported that the producers 
in this district have not followed the manufacturers of other 
districts in reducing prices. They are not badly off for orders, 
and are not compelled to secure further contracts just now. For 
steel ship plates, £6 15s. is quoted ; for iron ship plates, £6 12s. 6d. ; 
for steel ship angles, £6 7s. 6d.; for iron ship angles, £7 ; for packing 
iron and steel, £5 15s. ; for iron ship rivets, £7 7s. 6d.; for steel hoops, 
£6 12s. 6d.; for steel strip, £6 10s.; for steel sheets, £7 10s., all 
less 24 per cent. f.o t. Galvanised and corrugated steel sheets are 
firm at £10 15s. 6d. for 24 gauge, less 4 per cent. f.o.b. Heavy 
steel rails are at £5 12s. 6d. net f.o.b., and light rails at £6, while 
cast iron railway chairs are at £3 12s. 6d. net f.o.b. A contract 
for steel rails has been given by the tramways committee of the 
Southend Corporation to the North-Eastern Steel Company, 
Middlesbrough, at £6 10s. 5d. per ton. 


Shipbuilding. 

Shipowners are giving out orders for new vessels more 
freely than for some weeks past, and full work is assured for most 
yards until well into next year. Messrs. Cairns, Noble and Co. 
have ordered two steamers of 7500 tons each from Messrs, William 
Doxford and Sons, Sunderland. Messrs. Swan, Hunter, and 
Wigham Richardson, of Wallsend-on-Tyne, have booked orders 
for two large oil-tank steamers for an oil company, and they have 
also received another order from Messrs. C. T. Bowring and Co. 
for a large vessel. The Prince Line of Newcastle have ordered an 
oil tanker. A year ago it seemed as if the building of oil tankers 
was overdone, for several were laid up; one, indeed, a new vessel 
that had never been to sea. But a change has come over the 
market, and all the laid-up vessels are at work. Last month 14 
vessels were launched on the Tyne, making 44 in the four months, 
while on the Wear7 were launched of 20,290 tons, making 28 of 
80,534 tons for the four months. There is now great activity at 
the ship repairing yards; indeed, they probably were never so 
busy as at present; the dry docks are all fully occupied, and 
vessels are waiting to go in. 


Coals and Coke. 

More favourable accounts are given of the coal trade than 
for a long time, and exports are now very fair. The most active 
demand is now for bunker coals ; in fact, it is described as extra- 
ordinary, and is likely to continue so ; the demand, in fact, is at 
present in excess of the supply, and for best qualities 10s. to 
10s. 6d. f.o.b. must be paid, while ordinary qualities are at 9s. 9d. 
and common at 9s. to 9s. 3d. For gas coals the demand is good, 
as it also is for steam coal, but coking coal is not in so much 
request, while less coke is called for, though there is more doing 
on export account. Foundry coke is at 16s. 3d. to 17s. 3d. f.0.b., 
furnace coke at 15s., and gas coke at 13s. 6d. 








NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 


The Warrant Market. 


THE Glasgow pig iron warrant market was closed on 
Monday, which was a Scotch Bank Holiday. On Tuesday business 
was very dull, only 1000 tons of warrants changing hands, and 
Wednesday was partly a holiday owing to the opening of Glasgow 
Exhibition by the Duke of Connaught. But apart from these 
interruptions, there has been comparatively little disposition 
to do business. The concessions already made by sellers 
are so considerable that they do not feel disposed to press 
sales at the ri8k of sending down prices still further; while 
operators have not much inducement to invest in war- 
rants in the present depressed condition of the market. 
Cleveland warrants have gone to a lower point than that formerly 
touched during the present fall in values, business having been 
done since last report from 46s. 7d. to 46s. 04d. cash, 46s. 10d. to 
46s, 3d. one month, and 47s. #4d. to 47s. 04d. one month. Sales 
are also reported at 46s. 54d. for delivery in seven days and 
46s. 7d. ineight days. Advices from abroad give little or no in- 
dication of improvement. Output is too large for current 
requirements, and there are indications that furnaces will be put 
out in the States as well as at home. The cost of raw materialsis 
troubling producers, now that the prices obtained for pig iron 
have been so much reduced. 


The Scotch Pig Iron Trade. 


The demand for Scotch pig iron has been slow, and the 
continued weakness in the warrant market has a depressing effect. 
Shipments have been rather better in recent weeks, and there are 
indications that good quantities of iron may continue to be taken 
for export. Home consumers are buying sparingly of most kinds 
of pigiron. A very large proportion of the pig iron now being 
used is brought from Cleveland, the arrivals in Scotland of this 
class of iron being considerably larger than at this time last year. 
Scotch foundry iron is also in better demand, and it is understood 
that large provisional contracts have been under consideration. 
On the other hand, there has been an indifferent inquiry for 
special brands, several of which have declined in price in amounts 
varying from 1s. to 2s, per ton. Govan and Monkland are quoted 
fa.s Glasgow, Nos. 1, 55s.; Nos. 3, 54s.; Carnbroe, No. 1, 59s.; 
No. 3, 55s.; Clyde, No. 1, 59s. 6d.; No. 8, 54s. 6d.; Gartsherrie and 
Calder, Nos. 1, 60s.; Nos, 3, 55s.; Summerlee, No. 1, 62s.; No. 3, 
57s.; Langloan, No. 1, 63s.; No. 3, 58s.; Coltness, No. 1, 82s.; 
No, 3, 59s.; Eglinton, at Ardrossan or Troon, No. 1, 55s. ; No. 3, 
54s.; Glengarnock, at Ardrossan, No. 1, 63s; No. 3, 58s.; Dal- 
mellington, at Ayr, No. 1, 58s.; No. 3, 56s.; Shotts, at Leith, 
No. 1, 61s. 6d.; No. 3, 57s.; Carron, at Grangemouth, No. 1, 
62s. 6d.; No. 3, 57s. 6d. per ton. One furnace has been put out 
of blast since last report, and there are now 85 in operation in 
Scotland. compared with 86 last week, and 85 at this time last 
year. The auditor for the owners of blast furnaces and the 
furnacemen reports that the prices obtained for pig iron during 
February, March, and April show such a decline as calls for a re- 
duction from the beginning of the present month of 24 per cent. 
in the workmen’s wages, 


Finished Iron and Steel. 


There can be no doubt that the action of the makers of 
malleable iron in allowing a free hand to arrange prices for prompt 
orders had become absolutely necessary, although it is a matter of 
regret that the action of the Association in regulating values has, 
for the time at least, to be held in abeyance. No doubt the sub- 
stantial reduction in the price of pig iron rendered it imperative 
that some relaxation should be allowed in the quotations of manu- 
factured iron. In the early days of Jast month it was thought that 
the reduction of crown bars from £7 2s. 6d. to £6 10s. would pro- 
vide the relief that was required, but orders still remained scarce, 
and the price fell to £65s. Lately it has been found difficult toobtain 
that figure, and reports have been current that £6 2s. 6d., and 


even £6, has been quoted. It is but right, however, to note that 
some makers repudiate the latter figures. The amount of work 
coming to hand is still unsatisfactory. Part of the difficulty in 
obtaining orders has arisen from the fact that merchants had 
unexhausted contracts running at the prices current towards the 
end of last year. But in order to place business on a better foot- 
ing, it is stated that makers are departing from the strict letter of 
the law, and cancelling these obligations in favour of fresh arrange- 
ments with merchants. Such a course has, indeed, become 
essential to the smooth working of relations between the parties, 
and if the market for raw iron should take a firmer turn, the likeli- 
hood is that a considerable increase of business in malleable iron 
might be the result. There has been a lack of fresh business in 
the steel trade, but most of the works have steady employment. 
The new tonnage placed with Clyde shipbuilders during April 
ought to make a fair additi n to the demand for shipbuilding steel. 
Foreign inquiry is reported to have fallen off to some extent. 


The Coal Trade. 

Coal export business has not been so good as it was a week 
or two ago, but the volume of the trade compares favourably with 
that of this time last year. On the West Coast, indeed, business 
has been quite up to the average, but shipments have contracted 
to a considerable extent on the East Coast. Shippers are 
anticipating an improvement with the opening of the Baltic season. 
At Glasgow, house coal is quoted f.o.b. from 8s. 6d. to 9s.; splint 
coal, 8s. 9d. to 9s. 38d., and steam coal, 9s, to 9s. 6d. per ton. The 
coastwise and inland branches of the trade are in a fairly 
satisfactory state, but there is some difficulty in disposing of heavy 
outputs. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Last Week’s Coal Trade. 

A MORE favourable condition of business has taken place, 
principally due to the reduction of stocks by the lessened holidays, 
and diminished tonnage, which had come in. In consequence, 
there was more animation in the market, and sellers predicted 
increased prices for May. Drys were in request at better figures. 
Smalls were again in good request at improved quotations. Pit- 
wood was quiet, house coals firmer, and patent fuel from 15s, 9d. 
to 16s. 3d., on account principally of the pressure for smalls. 


Last Week's Coal Trade. 

The coal market last week was very brisk, and instead of 
the usual irregularities which had so long characterised took a 
firmer and more buoyant tone. This was not due to any alteration 
in the rugged strike, which is now a settled calamity, with no sign 
of ending, but to the coming in of more tonnage and the certainty 
felt by coalowners that May would largely increase demand. Coal- 
owners say that higher prices are likely to occur in the second 
week in May. House coals continue firm, and smalls show in- 
creasing demand. 


Latest Coal Quotations. 


The shipments from Cardiff on the lst of May were 
considerable. The total was over 53,000 tons. No less than nine 
large cargoes were despatched, exceeding 40,000 tons, and of these 
six were above 4000, three above 5000, and all exceeding 1000 
tonnage. Coalowners stated on ‘Change that the coal market was 
secure up to August. Best Admiralty, 17s. 3d. to 17s, 6d ; smalls 
on short supply ; Monmouthshire large steam and dry unchanged ; 
firm fignres ruled, and there was no prospect of relaxation in the 
near future. Latest :—Best large steam, 17s. 3d. to 17s. 6d.; 
seconds, 16s. 3d. to 16s. 9d.; ordinaries, 15s. 6d. to 16s.; best 
drys, lis. 9d. to 16s. 6d.; ordinary drys, 14s. 9d. to lis; 
best washed nuts, l4s. 6d. to 15s.; seconds, 13s. 6d. to 14s.; 
best washed peas, 12s. 6d. to 13s. 6d.; seconds, lls. to 12s.; 
best bunker smalls, 10s. 6d. to 11s.; best ordinaries, 9s. 9d. to 
10s. 3d.; cargo smalls, 9s. to 9s. 9d.; inferiors, 8s. 6d. to 9s.; best 
Monmouthshire black vein, 15s. 9d. to 16s.; ordinary Western 
Valleys, 15s. to 15s. 6d. ; best Eastern, 14s, to 14s. 6d.; seconds, 
13s. 6d. to 14s. Bituminous:—Very best huuseholds, 17s. 6d. 
to 18s.; best ordinaries, 143. 6d. to 16s. 6d.; No. 3 Rhondda, 
17s. to 17s. 6d.; brush, 13s. 3d. to 13s, 9d.; smalls, 10s. 6d. to 
10s. 9d.; No. 2 Rhondda. 12s. 6d. to 12s. 9d.; through, 10s. 3d. 
to 10s. 9d.; smalls, 8s. to 8s. 6d. Patent fuel, 15s. 9d. to 16s. 6d. 
Coke : Special foundry, 24s. to 26s.; foundry, 19s. to 21s.; furnace, 
16s. 6d. to 17s. 6d. Pitwood, ex ship, 17s. to 18s. 


Newport,” Mon., Coals. 

General outlook geod, particularly for May delivery. The 
stormy weather told as usual upon tonnage, and caused abatements 
for spot loading ; smalls scarce and dear; coal shipments for the 
week were very satisfactory, 104,012 tons to foreign, 11,897 to 
coastwise. Pitwood slow, and prices irregular. Closing list :— 
Very best black vein, 15s. 6d. to 15s. 9d.; Western valleys, 15s, to 
15s. 3d.; Eastern, 13s. 9d. to 14s. 3d.; other kinds, 13s. 6d. to 
13s. 9d.; best smalls, 9s. to 9s. 6d.; seconds, 8s. 3d. to 8s. 9d.; 
inferiors, 7s. 9d. to 8s ; bituminous, best households, 15s. 6d. to 
16s. 6d.; seconds, 14s. to 15s. Patent fuel, 14s. 9d to 15s. 3d. 
Coke, foundry, 18s. to 20s.; furnace, 16s. 6d. to 17s. 6d.  Pit- 
wood, 17s. to 18s. 


Swansea Coals. 

During the week shipments were very heavy, exceeding 
70,000 tons coal; patent fuel, 13,061 tons ; France took 36 736 tons ; 
Italy, 3470 tons. Good healthy tone; midweek demand for big 
not so firm ; red vein steady ; machine coals rather weak ; beans 
and peas strong; inquiry for culm excellent; smalls steady. 
Latest :—Best anthracite, 21s. to 23s. net; seconds, 17s. 6d. {to 
19s. 6d. net; big vein, 15s. 6d. to 17s. 6d., less 24; red vein, 
lls. 6d. to 12s, 6d., less 24 ; machine-made cobbles, 20s. 6d. to 
22s. 6d. net; Paris nuts, 22s. to 23s. 6d. net; French nuts, 22s, 
to 23s. 6d. net; German nuts, 22s. to 23s. net; beans, 19s, 6d. 
to 21s. 6d. net; machine-made large peas, lls, to 11s. 6d. net; 
fine peas, 9s. 6d. to 10s. net ; rubbly culm, 6s. 6d. to 7s., less 24 ; 
duff, 3s. to 3s. 3d net. Steam coal, 17s. 6d. to 18s. 6d.; seconds, 
13s. 9d. to 15s.; bunkers, 10s. 6d. to 11s. 3d.; small, 7s. 6d. to 
8s. 6d., all less 24 Bituminous: No. 3 Rhondda, 18s, to 
18s 6d.; through, 15s. 6d. to 16s.; small, 10s. 9d. to lls. 6d., 
all less 24. Patent fuel, 13s, 9d. to 14s,, all less 24. 


Iron and Steel. 

There was an impression last week that shipments on 
railway account were going to improve, clearances from Newport 
to Highbridge on Great Western Railway account totalling 100 
tons, and in addition 30 tons chairs and five tons fishplates 
Dumping has set in, and complaints are growing that foreign bars 
are coming in strongly. From Rotterdam to Mordey Jones, New- 
port, 1150 tons came in one cargo, and 1340 in a second. Other 
steel cargoes for Wales were 680 crop ends from Workington, 
660 tons pig from Middlesbrough, 1330 tons Grimsby, with 
several cargoes scrap from Dublin and London, and a few cargoes 
iron ore for Ebbw Vale from Caen and Bilbao, Many shipments 
of iron took place during the week from Newport, Mon., to 
Bristol. Reports from iron centres concerning the iron and stee] 
trades unsatisfactory ; markets dull and depressing, notwithstand- 
ing statistics to the contrary. Latest prices issued at Metal 
Exchange, Swansea :—Hematite pig iron, mixed numbers, 62s. 44d. 
cash, 62s. 74d. month: Middlesbrough, 46s. 3d. cash, 46s. 6d. 
month ; Scotch, 52s. 3d. cash, 52s. 6d. month ; Welsh hematite, 
68s. 6d. to 69s. d.d.; East Coast, 67s. 6d. to 68s. 6d. c.i.f. 


Tin-plate. 





A thoroughly good week was {experienced last week, 


a 
especially at Swansea, where the shipments totalled 147 
tae quantit received from the om 8 113,332 pe s87 boxes, 
now consist of 218,162 boxes. The shee} mills contihued Stocks 
output, but in some respects the total production of Sizes . 
quite up to late averages. There was\an exéopt pare No} 
attendance of tin-plate and sheet manufa¢turers mide, large 
Swansea. One point of note was to discuss the sdbank 
Welsh Plate and Sheet Makers’ Association jn deciding ™ 
submit to the annual meeting of the Tin-plate Conciliation Be to 
which meets on the 23rd, demands for an increase of Sard, 
in certain departments. This was the subject of nike 68 
cussion, It was generally considered by those present dis. 
the men are not the only ones who have grievances br 
that if the men will persist year after year in submi and 
claims, they cannot complain in the employers adopt antag 
course. This is not regarded as an action of the employer autho 
counterblast to the demand put in by the Tin and Sheet Unies 


Latest prices: Ordinary sheets, 14s. 3d ; ternes, 3 6q, to Me.” 
1] se? 
fe saising, 


C.A. roofing sheets, 30 g., £9 7s. 6d.; big sheets for 
30 g., £9 7s. 6d.; finished black plates, 41] 
£11 15s ; galvanised sheets, 24 g., £10 7s. 6d. to £10 10s, 
ton. Block tin, £194 5s. cash, and £191 7s. 6d. for three ae 
Other quotations: West Coast hematite, 67s. 6d. to 68s, 64 c it 
Steel bars: Si ) , ;B > £4 17s, 6d.; Rubio, 20s, 6a, 
2 s, 6d. on basis of 5U per cent. iron. Copper, 454 3s. 94 ink 
to 5416s. 3d threemonths. Lead: English, £13 bs. 3q,: Spanish 
£12 16s. 3d.; spelter, £24 2s, 6d.; silver, 24,%d. per oz, lad 
reports: Heavy sales by the American Tin-Plate Company j 
Canada and to the Standard Oil Company continue to de Pin 
the market. No change in makers’ quotations. P 











AMERICAN NOTES. 
(From our own Correspondent.) 
New York, April 26th, 

SoME of the hesitancy manifested in the steel market in the 
placing of orders is due toa revival of a ~~ among buyers 
and builders that further shadings may yet be made, namely, on 
steel plates and structural material. All of the large transactions 

laced up to date are believed to have been placed on the 1,49 

sis. There appears to be no well-founded reasons for any 
further shading, but the fact remains that rumours of contem. 
plated shadings are repeated every day or two. A great deal of 
material for general construction, including warehouses, lofts 
elevated and terminal work, is wanted, and the shading of 1,49 to 
1,35 means a good deal to buyers. The sluggishness that prevails 
has more to do with price uncertainty than with the actual 
necessities of the buying interests. The week has been a fayour. 
able one for locomotive builders. The Southern Railway has 
ordered 28 direct connected locumotives from a firm in Ohio, and g 
Maryland railroad has divided an order for 35 locomotives between 
the Baldwin and the American companies. The latter company 
has just had an order for 30 engines from the Chicago and North. 
Western. A Texas road has contracted for three Mogul |oco. 
motives of enormous tractive power. In this city arrangements 
have been completed for the purchase of 80,000 tons of structural 
steel for the extension of elevated railroads. The plans which 
have been laid call for very extensive improvements for local 
transportation facilities. Not all of the contemplated construction 
has been ped out definitely, but progress is being made and 
the city will ultimately be on a with the most complete 
transportation system in the world. The large reduction that has 
been made in pig iron production is only temporary, and furnace 
output will be controlled strictly by consumptive requirements, 
In crude and semi-finished steel prices are weak without actual 
reduction. In all finished products steady prices are maintained, 
In merchant steel inquiries are quite numerous, and manufacturers 
are ready for an active early summer demand. Tin-plate require- 
ments absorb the entire production, and sheet mills are just at 
present gathering in a batch of orders. A great deal of business 
that is usually transacted during this month is delayed for various 
reasons. Last week the exports of copper amounted to 14,406 
tons. Local demand is quiet, but general consumption is up to 
the average. The heavy export is due to the attempt of 
interested parties to relieve the depressed condition of copper on 
this side. Considerable quantities of tin have gone into warehouse 
for future distribution. The Minnehaha reached port on Monday 
with 1000 tons. Arrivals so far this month, 3025 tons. 











Contracts —The Diesel Engine Company, Limited, has, since 
February, received orders for thirty-seven engines of a total of 
5576 brake horse-power, the largest unit being of 525 brake horse- 
power —The Mirrlees Watson Company, Limited, has recently 
received orders for nine sets of surface condensing plants, and for 
eight sets of counter-current jet-condensing plants. ‘These are for 
various parts of the world, including this country, Japan, Malta, 
Canada, Pernambuco, Formosa, San Domingo, and France. 

FirE PREVENTION IN SHIPYARDS.—The Fairfield Shipbuilding 
and Engineering Company, Govan, has installed throughout its 
works the “Aero” system of automatic fire alarms ; and on 
Saturday last a demonstration of the sensitive working of this 
system was given before a large ber of fir ters from West 
of Scotland burghs and public works. There are in the installation 
about 23 miles of copper tubing, about ,';in. in diameter, from the 
department protected to the fire stauon, and about 7 miles of 
underground cables, including those to the houses of the members 
of the brigade staff. The principle of the system is the natural 
expansibility of air with a rise of temperature. The air is enclosed 
in small tubes, which form loops, the ends of which are brought 
to indicator boards, so that when a fire takes place the expansion 
of the air in the tubes operates the indicators. Various tests were 
made showing that a very slight rise of temperature in any depart- 
ment was sufficient to give an alarm within a remarkably short 
time ; and a test call was made by a fire of shavings being started 
in the mechanic’s shop. Within four minutes and some seconds of 
the time of igniting the shavings, the men had arrived from their 
homes and had the hose in action. 

Great Lake STEAMERS.—American shipbuilding on the (reat 
Lakes is a distinct class in itself, both as regards cargo and 
passenger steamers. Its marked development in recent years 1s 
the increase in size of the steamers in the ore and coal trade, 
owing to the economy in transportation due to concentrating the 
traffic in large shipments. A contract has been placed for two 
steamers of this class which will be the largest on the lakes. They 
will be 618ft. long, 64ft. beam, and 34ft. deep, with a hold capacity 
for 14,000 gross tons of iron ore on a draught of 19ft. They will 
exceed the present largest boats by 12ft. in length, 4ft. in width, 
and 2ft. in depth. The dimensions were adopted in view of the 
approaching completion of the new lock at Sault Sainte Marie, 
which will give z5ft. depth of water for the channel connecting 
Lake Superior with the lower lakes. The traffic through this 
channel now amounts to about 60,000,000 tons annually. Each of 
the new steamers will have a single screw driven by a quadruple- 
expansion engine having cylinders 23in., 33in., 48in., and 69in. 
diameter, and 42in. stroke. The engines and the three Scotch 
boilers will be at the extreme stern, leaving the hull as a huge box 
for ore or coal. The numerous hatchways by which the cargo 18 
loaded through gravity spouts, or uhloaded by machines of 
different ade, will be fitted with mechanically operated covers. 
Many,steamers in this service tow two or three huge steel barges, 
but this practice seems to be on the wane, owing to the difficulties 
and delays at the lock, the ports, and the narrower deep-water 
channels between the lakes. The new lock will be 1350ft. by S0ft., 








supplementing the two existing American locks, 800ft. by 100ft. 
and 550ft. by 80ft., and a lock on the Canadian side. 
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° (From our own Correspondent.) 
Rhein and-Westphalia. : 
Latest reports show that the iron ore market of the 

ae a uiet, while the business in pig iron exhibits more life, 
distri¢ jeveloped eatisfactorily since the beginning of the quarter. 
and Mose continued dull, and the pipe department shows little 
_ tion demand having slackened off after the uncommonly 
reg airy previously felt. A fair trade is being done in wire 
brisk = articles, and plates as well as sheets are in good call, 
and os sectional iron has been somewhat neglected lately. Rails, 
on ‘fish plates, bolts, and nuts have not shown any change in 
price or demand. 
and Steel in Sile ia. 
Ironmasters have been doing a comparatively limited 
trade during this week and the last. In the pipe industry compe- 
‘tion is increasing, with the result that anything like a remunera- 
a business is quite out of the question. 


Iron 


Coal in Germany. 
A steady business continues to be done in the Ruhr coal 
engine classes of fuel meeting with active demand. 
ers report consumpt ion to be satisfactory, exports 
to Austria-Hungary having slightly improved of late ; from Russia 
also a fair demand is coming In. Coke meets with good request 
os local as well as on foreign account ; from Russian Poland 
especial! increasing demand is reported, 


district, 
Silesian coalown 


Austria-Hur gary. 

Most departments of the iron and steel industry are well 
occupied, the business done being regular and pretty satisfactory. 
The unexpected falling off in the demand for girders has been a 
great disappointment, for increasing life is observable in the 
building department, but concrete is more and more gaining in 
favour. In rails, too, there was a marked decrease in demand, 
while plates have been in improving request, in consequence of a 
rising activity in the machine industry. Bars and sectional iron, 
as well as wire and wire nails, sell freely. There has not been any 
change in prices for some time, quotations being as follows :— 
White forge pig, 105 crowns ; spiegeleisen, 130 crowns; grey char- 
coal pig iron, 135 crowns ; foundry pig, No. 1, 96 crowns; No. 2, 
95 crowns ; No. 3, 94 crowns ; hematite, No. 1, 110 crowns ; No. 3, 
108 crowns ; ferro-manganese, 80 per cent. M., 272 crowns p.t.; 
Styrian bars, 215 crowns ; boiler plates, 286 crowns; tank plates, 
251 crowns ; thin plates, 304 crowns ; girders, 235 crowns, all per 
ton, free Vienna. Consumption and inquiry in coal have been re- 
markably brisk, and shipments in small coal have increased. 
Engine fuel sells freely, and also for coke a strong inquiry is ex- 
perienced, and prospects have improved. 


Irregular Trade in Belgium. 

In pig iron a further weakening can be noticed, while 
rails, girders, and plates are developing satisfactorily, and most 
articles of finished iron have been gaining in firmness. The com- 
paratively low rates for pig iron, viz, 60.50f. pt. for forge pig, 
62f. to #4f. p.t. for basic without M., and 65f. to 67f. p.t. with M.; 
67f. to 68f. p.t. for foundry pig No 3 can only with difficulty be 
maintained. Foundry pig, for instance, is frequently bought at 
less, Although the prices for coke and for iron ore are firmly 
maintained, quotations for pig iron are 5 to 8 per cent. lower than 
at the beginning of the year. The fierce competition so justly 
complained cf is the chief cause of the decreasing tendency. 
Rails are in good call, both locally and on foreign account. Pilates, 
too, with the exception of galvanised sorts, can be easily disposed of 
at £4 13, f.0.b. Antwerp. The prices for bars continue to move in 
a duwnward direction, and £4 13s, p.t. can only be maintained 
with difficulty. Of course, the works that are well supplied with 
orders show more firmness in prices than those hard up for work. 
Firmness prevails on the Belgian coal market. Concerning the 
large tenders for coal which were sent in some weeks ago, the 
State Railway Administration has now published its decision. Of 
the 92 lots of coal for which tenders were invited, 16} will be 
granted to foreign firms, while the remaining lots will be given to 
Belgian pits. 


Copper in Russia, 

In 1910 the production of copper in Russia rose to 
1,383,456 pud, as compared with 1,128,939 pud in 1909; the 
increase of 22 per cent. is remarkable, the more so because in 1909 
« strong rise was also shown compared with 1908, when only 
1,031,201 pud were produced, and as compared with 1907, when 
the output in copper was 900,935 pud raw metal. The production 
in the various districts was as under :— 


1907, 190s. 190%. 1910. 
Pud. Pud. Pud. Pud, 
Ural en. te 457,906 §22 583 530,773 656,770 
Caucasus 310,238 298,893 391,290 470, 45 
Altai, 2,800 5,280 6,211 . 3,540 
Siberia *F (6,157 194,829 150,582 .. 195,900 
Chemical and re- 
fining works .. 63,884 54,618 51,084 5€ ,600 








It has been decided to use 6000 or 7000 luminous-are 
lamps with rectifying equipment for lighting the city streets of 
Cincinnati. When placed, this order will be the largest single 
purchase of luminous-are equipment ever made, comprising more 
than 125 75-lamp rectifier transformers and sufficient lamps to 
illuminate the entire city, 


THE INSTITUTION OF CrviL ENGINEERS.—At the annual general 
meeting of the Institution of Civil Engineers, held on Tuesday 
evening, April 25th, the result of the ballot for the election of 
officers was declared as follows:—President, Dr. William Caw- 
thorne Unwin (London) ; vice-presidents, Mr. R. Elliott-Cooper 
(London), Mr. Anthony G. Lyster (Liverpool), Mr. B. Hall-Blyth 
(Edinburgh), and Mr. John Strain (Glasgow); other members of 
Council:—Mr, John A. F. Aspinall (Liverpool), Mr. John A. Brodie 
(Liverpool), Mr. William B. Bryan jpn sy Col R. E. B. 
Crompton, C.B. (London), Mr. Wm. Davidson (Australasia), Mr. 
James M. Dobson (London), Mr. H. F. Donaldson, C.B. (London), 
E. B, Ellington (London), Mr. Maurice Fitzmaurice. C.M.G. 
(London), Mr. J. P. Griffith (Ireland), Dr. Charles A. Harrison 
(Newcastle-on-Tyne), Mr. Walter Hunter (London), Mr. G. R 
Jebb (Birmingham), Mr. Harry E. Jones (London), Mr. E. H. 
Keating (Canada), Sir Wm. Thos. Lewis, Bart., K.C.V O. (Aber- 
are), Sir Thomas Matthews (London), Mr. Wm. Henry Maw 
feadion), Hon, ©. A, Parsons, C B. (Wylam-on-Tyne), Mr. F. E. 
= bertson, C.LE. (London), Mr. Alexander Ross (London), Mr. J. 
ed noes |C-M.G. (South Africa), Hon. F. J. E. Spring, C.1E. 
{ ndia), Sir Philip Watts, K.C B. (London), Mr. W. B. Worthing- 
on (Derby), and Mr. A. F, Yarrow (Glasgow). This Council will 
r © office on the first Tuesday in November, 1911. The Council 
o the Institution of Civil Engineers have made the following 
— fe rT papers read and discussed during the session 1910-1911 :— 
W. tin Gold Medals to Mr. W. J. Wilgus (New York) and Mr. J 
M “4 cad Smith (Edinburgh); a George Stephenson Gold Medal to 
i, a Dawson (London); Telford Premiums to Messrs. G. W. 
r we reys (London), H. K. G. Bamber (Greenhithe), A. E. Carey 
se grey William Dawson (Crewe), aid C. 8. R. Palmer (London), 
The ba Trevithick Premium to Mr. A. T. Blackall (Reading). 
Fa awards for papers published in the ** Proceedings ” without 

“cussion, and for students’ papers, will be announced | ter. 





BRITISH PATENT SPECIFICATIONS. 





When ani tion is ted from abroad the name and address 
of the Communicator is printed in italics. 
When the abridgment is not illustrated the Specification is without 





drawings. 
Copies of Specifications may be obtained at the Patent-ofice Sale Branch, 
25, thampton-buildings, Chansarplans, , W.C., at 8d. each. 
The 


st date given is the date of application; the second date at the 
end of the abridgment is the date of ti, t of the “pt 
of the complete specification. 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-ofice of opposition to the grant of the Patent. 
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STEAM ENGINES. 


25,843. November 7th, 1910.—IMPROVEMENTS IN UNI-DIRECTIONAL 
FLow STEAM ENGINES, Johann Stumpf, of 33, Kiirfursten- 
damm, Berlin. 

The idea underlying this invention is the reduction of the 
compression pressure in uni-directional flow steam engines. To 
this end an auxiliary exhaust passage is provided at each end of 
the cylinder, which can be opened when the engine is being started, 
or during overloads, or at any other time when it is desired to 
reduce the compression. The main exhaust, as heretofore, takes 
place through the ports A. At each end of the cylinder a pipe B, 
fitted with a cock C, is provided. These pipes lead into the valve- 
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box D, wherein are disposed two valves E, F, mounted on the same 
spindle. During normal working the cocks C are closed. If com- 
pression is to be reduced, they are opened by pulling the rod G. 
With the piston H moving from right to left, high-pressure steam 
will be admitted to the back of the valve F, so that this valve will 
be held on its seat while the other, E, is open. After the piston 
has cut off the main exhaust from the ports A, the steam will still 
be able to escape past the valve E until the compression pressure 
rises to sucb an extent as to close it, or until fresh admission takes 
place, when the valve F -would be opened, and the same process 
takes place during exhaust from the other end of the cylinder.— 
April 12th, 1911. 


INTERNAL COMBUSTION ENGINES. 


25,391. November Ist, 1910.—IMPROVEMENTS IN RADIAL CYLINDER 
EXPLOSION Motors, Société des Moteurs Gnéme, of 49, rue 
Laffite, Paris. 

In order to utilise the available space to the greatest advantage, 
it is proposed to construct the cylinders of two distinct diameters. 
The smaller part A next the crank casing accommodates the 
trunk portion of the piston, and acts as an efficient guiding surface. 


N°25,39) D 





The larger bore part B contains the piston proper. C is the inlet 
and D the outlet valve, the designs of which have been described 
in the patentees’ previous specification, No. 12,036, 1909 It will 
be seen that for the same space the piston area has been increased. 
The power has thus also been increased with but a very slight 
addition to the weight.—A pri/ 12¢/, 1911. 


GAS PRODUCERS. 


10,400. April 28th, 1910.--IMpROVEMENTS IN SucTION Gas Pro- 
DUCERS, Hugh Campbell, of the Campbell Gas Engine Com- 
pany, Limited, Kingston, Halifax. 

She improvements described in this specification have reference 
to the construction of a gas producer such that it shall be free from 
defects due to expansion and contraction. In particular, the 
evaporator and the dead plate are so designed as to obviate fracture 
or contortion from this cause. The evaporator consists of an inner 
and an outer cast iron shell plate A B, each piece being flanged 
outwardly at top and bottom. Supported on the upper flanges of 
the two shells is a cast iron dished ring C, upon which the brick- 
work and upper — of the producer is built. The lower 
flanges of the shell plates A, B are united by a wrought iron or 
steel corrugated ring D. E is an overflow pipe maintaining the 
water-level constant within the evaporator. It will be seen that 
the steam space F is protected from the direct heat of the furnace 





by the brickwork G. The dead plate H is a dish-shaped plate 
having a large central hole, This hole fits over a boss raised on a 
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disc J. The disc is mounted on a pivot, so that it may be rotated, 
and is provided with webs K, which help to support the dead plate. 
—April 12th, 1911. 


PUMPING AND BLOWING MACHINERY. 


27.753. November 29th, 1910.—IMPROVEMENTS IN LiquiD Piston 
EXPLOSION ENGINES FOR RAISING LIQUID AND LIKE PURPOSES, 
Siemens Brothers’ Dynamo Works, Limited, of Caxton House, 
Tothill-street, Westminster, London, E. O. Kieffer, of The 
Hough House, Lichfield-road, Stafford, and W. F. Vernon, 
of 20, Tithe Barn-road, Stafford. 

In explosion engines of the type referred to in this specification, 
it is necessary to provide a valve at the foot of the explosion 
chamber which will come into action and prevent the force of the 
explosion reaching the discharge pipe when the water in the explo- 
sion chamber fails to reach a certain level. The present invention 
consists of providing a ball float valve A for this purpose. The 


| seating for this is a dise C supported on springs; a buffer B is 
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attached to the top of the explosion chamber to absorb the shock 
of contact. In Fig. 1, D is the water suction valve, but in the 
modified design shown in Fig. 2, the suction valve is combined 
with the spring seat C into one piece. This seat is forced down by 
the explosion and fresh water is drawn in past it from the suction 
pipe E. The column of water having completed its outstroke, 
returns, lifts the float valve A and expels the burnt products. The 
gas suction stroke and the compression stroke next occur. It will 
be seen that during the latter the water must rise in the combus- 
tion chamber to a certain level before the valve A will permit the 
explosion occurring during the next stroke to reach the discharge 
pipe.—A pre/ 12th, 1911. 


MOTOR CARS AND ROAD TRAFFIC. 


8342. April 6th, 1910.—IMPROVEMENTS IN POWER-PROPELLED 
VEHICLES, G. H. Henson and the Daimler Motor Company 
(1904), Limited, all of Daimler Works, Coventry. 

Bogie vehicles running on rails are, in particular, the subject of 
this invention. The source of power may be of any suitable nature. 

In the form illustrated it is a petrol-electric combination. The 
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specification, however, covers the use also of a petrol motor by 
itself or of an electric motor alone. In all cases the prime mover 
is situated at the centre of the car, and the power is transmitted 
either to the front axle of the front bogie or the rear axle of the 
rear bogie, or to both. The transmission shaft A is coupled by a 
universal joint at B to the driving shaft of the prime mover, and 
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by a second universal joint at C to the driven shaft. From the 
driven shaft the power is transmitted to the live axle through spur 
gearing and bevel wheels, Alternatively, the wheels of the idle 
bogie axle may be made smaller in diameter than those of the live 
axle, thus allowing the transmission shaft A to pass clear of the idle 
axle. In this case worm gearing would transmit the power from 
the driven shaft to the live axle. In either case it is desirable to 
have the centre of the shaft A immediately below the bogie pivot 
pin D, so that the angular displacement of the shaft when the 
— is rounding a curve shall be the minimum.—Apri/ 12¢h, 
1911. 


SWITCH GEAR. 


8274. April 6th, 1910.—IMPROVEMENTS IN RuHEOstTaTs, Arthur 
Barry, of 106, Errol-street, Aigburth-road, Liverpool, and 
George Willie Clarke, of Lynwood, Coronation-drive, Great 
Crosley, Liverpool. 

The improved rheostat comprises a boss or cylindrical part which 
is externally screw-threaded and is engaged by a correspondingly 
screwed nut. A fine resistance wire is wound or disposed in the 
screw thread on the boss or cylinder, its ends being mechanically 
secured, so that the wire is properly retained in the screw thread 
when the apparatus is being operated. The nut carries a fine wire 
finely perforated or hooked at its end to form an ‘‘ eye” and tne 
fine resistance wire which is wound in the screw thread passes 
through this “‘ eye” and in electrical contact therewith. Or the 
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nut may be otherwise similarly provided with an “eye” through 

which the fine resistance wire is threaded and with which it is in 

contact. The ‘“‘eyed” wire or its equivalent is in electrical 
communication with one pole of a source of current, the other pole 
of which is in communication with the resistance wire. One or 

both ends of the resistance wire is or are in communication with a 

terminal or with terminals with which the other pole of the source 

of current is in communication. As the nut is rotated on the 
screw-threaded boss the contact ‘‘eye” moves with it and along 
the resistance wire and the effective conducting length or lengths 
of the resistance wire or of the parts of the resistance wire which 
are on opposite sides of the ‘‘eye” which is or are in circuit is or 

are thus varied.—Apri/ 12th, 1911. 

252. January 4th, 1911.—IMPROVEMENTS IN AND RELATING TO 
RESISTANCE UNITS AND THE MANUFACTURE THEREOF, the 
British Thomson-Houston Company, Limited, of 83, Cannon- 
street, E.C. 

Referring to the engraving, A represents an insulating support 
which is shown in the form of a porcelain tube having a resistance 
conductor B spirally wound thereon. In order to strengthen this 
tube mechanically without in any way affecting its electrical 
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properties, a metallic tube C is inserted within the porcelain tube 
and the two are firmly fixed together so as to make a rigid structure. 
This is done by coating the tube C with enamel D, and inserting it 
in the tube and firing. In order to simplify the process and 
necessitate only one firing, the tube B is wound with a resistance 
conductor and the same is coated with enamel E. The tube C 
coated with the enamel D is inserted within the porcelain tube and 
the assembled unit fired. The firing fuses the enamel between the 
iron and porcelain, and thereby cements the tubes into a rigid 
structure, and at the same time fuses the enamel on the resistance 
conductor, thereby cementing the conductor to the porcelain and 
embedding it in the material, which is refractory and moisture 





proof. This makes the unit practically indestructible, and even if 
the unit were roughly handled in such a way as to break the 
porcelain the unit would not be destroyed, since the parts would 
still adhere together and be ready for service. —Apri/ 12th, 1911. 


LIGHTING AND HEATING. 


24,548. October 22nd, 1910.—IMPROVEMENTS IN AND RELATING TO 
INCANDESCENT METAL FILAMENT Lamps, Otto Krause, of 5, 
Teltowerstrasse, Berlin, S.W., Germany. 

The invention relates to improvements in incandescent metal 
filament lamps having a central stem surrounded by a filament 
supporting device which is connected with the stem by an elastic 
joint similar to a ball joint. In most cases this arrangement is 
sufficient to render any shock harmless that might be injurious to 
filaments not carried on an elastic supporting device. If, however, 











very heavy shocks occur in the direction of the stem, it may 
happen that the supporting device is moved too much out of its 
proper place. This is obviated by the ren geome forming the 
object of the present invention. As illustrated, the arms C resting 
against the tubular part D are provided with prolongations B, 
which are fastened to the lamp foot A. The oscillations of the 
supporting device in an axial direction are limited by the spring G, 
provided with a prolongation F. The spring G is fastened to the 
tubular part D, and the prolongation F to the lamp foot A. Two 
modifications are described. — A pri/ 12th, 1911. 


MISCELLANEOUS. 
15,166. June 23rd, 1910.—IMPROVEMENTS IN OR RELATING TO 


ELECTRIC FURNACES, Francis Alexander James FitzGerald, of 


Jewett Block, Falls-street, Niagara, New York. 

The object of this invention is effectively to prevent the entrance 
of air into the heating or melting chamber of electric furnaces or 
around the register for the purpose of protecting the latter from 
the detrimental effects of the contained oxygen and of thus 
enhancing the endurance and efficiency of the register. The 
carbon resister is shown at D, having terminals E and F and dis- 
posed above the bath in the melting chamber C. The furnace in 
the present instance is provided with a cover B and a charging 
opening G. The inert gas may be forced in through a refractory 
tube or opening M and the amount of gas introduced may be 
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regulated by any suitable means until sufficient gas enters to 
maintain a test flame, as through a duct N in the cover B, 
In first starting a furnace, and raising the temperature from 
normal to high, or when opening the furnace for inspection 
or char,ing, the quantity of gas will be at maximum, 
whereas when the internal pressure of the furnace chamber, 
produced by the heat of the resister expanding the gas or gases 
therein, is such that it becomes greater than that of the pressure 
of the inert gas, then the back pressure from the furnace chamber 
will act to close the valve, thereby maintaining the pressure 
within the furnace chamber. A description of the check valve 
which is shown in the lower engraving is also given.—Apri/ 12th, 
1911. 


8120. April 4th, 1910.—IMPROVEMENTS IN APPARATUS FOR EJECT- 
ING OR DISCHARGING ASHES OR OTHER REFUSE FROM SHIPS, 
F. G. P. Preston, of J. Stone and Co., Limited, Deptford, 
Kent, and W. S. Parsons, of 131, Embledon-road, Ladywell, 
Kent. 

It is intended with this apparatus to discharge ashes or refuse 
from ships by ejecting such material below the water-line. The 
hopper A is connected by a branch B with an enlargement C on the 
discharge pipe D. A centrifugal pump E is arranged to eject 
water through a nozzle F situa within the enlargement C 
directly over the discharge pipe D. A flap valve G closes the 





mouth of the hopper A, and is made hollow so that it wil] 

against its seating—rubber lined—should water rise vite 
branch B. The valve can also be operated by hand in 
moistens the refuse as it leaves the hopper, and keeps the 
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and its seating free from grit. Within the hopper is a stone. 
crushing device J driven from the crank shaft of the pump E 
‘Two modifications are also described. In one crushing rolls replace 
the stone-breaking device J ; in the other the flap valve G js 
operated by a ball float.—A pri? 12th, 1911. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazvtte.) 


989,030. GOVERNOR FOR GAS ENGINES, 2. Okey, Co 
assignor of one-half to Sarah Louise Okey, Colnn 
Filed February 16th, 1910. 

This invention consists in the combination with an explosive 
engine and adynamo of a relay magnet, means for closing an 
electric circuit when the magnet is energised, a fuel conduit 
divided into two chambers, a valve for controlling the passage of 
fuel from one of these chambers to the other, a spring normally 
tending to hold the valve open, a magnet for closing the valve 
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against the tension of the spring, the magnet being located in 
the circuit that is controlled by the relay magnet, a second elec- 
trically controlled valve also controlling the passage of fuel from 
the first to the second-named chambers, the electro-magnet of the 
last-named valve being connected in series with the line wires 
from the dynamo, the construction and arrangement being such 
that both valves are opened to admit a charge when the voltage 
in the exterior circuit falls below a pre-determined degree and 
one of the valves is closed when the voltage exceeds a pre-deter- 
mined degree. There are four claims. 
989,415. Surrace CONDENSER, J), A. 
England.—Filed May 2nd, 1908. 

This invention is one of general arrangement. The condensing 
tubes are disposed in a stack of wedge-like form, with its base 
lying uppermost toward the steam inlet and its apex lying down- 
ward toward the outlet ; a casing enclosing the tubes is divergent 
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from the steam inlet down to the top of the tube stack, and thence 
converging toward the outlet in conformity with the tube stack, 
having bulbous portions A A adapted to give the steam free access 
to the sides of ie tube stack, and to distribute the steam through- 
out the length of the casing. There are four claims. 








Tue decrease of hardness and increased resistance to 
impact exhibited by bronzes that have been quenched in water at 
a suitable temperature after casting may be explained by th 
assumption that the quenching more or less prevents the trans- 
formation occurring in cooling. . Subsequent reheating at a tem- 
perature below that at which transformation would occur in slow 
cooling will bring the metal into the same condition it would have 
had if slowly cooled. It is also considered possible that cooling 0 
liquid air might produce an effect analogous to that obtained in 
the case of steel, and so increase the hardness of the metal. 
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GTUNG SECTION OF THE CANTON- 
HANKOW RAILWAY. 
No, I. 

“Tye construction of a trunk line, connecting 
or rather Wuchang, immediately opposite 
Hankow, on the south bank of the Tangtze, with 
Canton, was first advocated by Sir MacDonald 
Stephenson. In every subsequent scheme for a com- 
prehensive system of railways in China, such a line 
fas occupied a prominent position. Yet though the 
necessity, or at least the desirableness, for its con- 
struction, is so great, as to be almost axiomatic, but 
very inconsiderable progress has as yet been made 
towards that end.” Thus writes Mr. P. H. Kent in 
his able work, ‘‘ Railway Enterprise in China,” with 
rence to the Canton-Hankow Railway, and any- 


THE KWAN 


Hankow, 


(hina in general, and the line now under notice in 
particular, cannot do better than carefully peruse 
this book. : : . 

As regards the early history of this undertaking we 
may say that the original concession for the construc- 
tion of the whole line of over 700 miles was given to 


velopment Company. From it, it passed temporarily 
into the hands of the Belgians, then the Americans 
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and there is, in consequence, little to write about. 
Shares were issued of the value of 5 dols. (8s. 94d.), 
a first call of 1 dol. (1s. 9d.) only being made. The 
price of the shares being so low nearly every coolie 
and person of the lowest classes who could muster 
a dollar became a shareholder, hoping thereby to 
obtain lucrative employment upon the line. Though 
there is, of course, not enough work on the line to 
employ all the shareholders, it is nevertheless a fact 
that only shareholders in the Company are employed, 
no others, except foreigners (who cannot hold shares), 
being considered. In 1909, the call for the second 
payment on the shares of 1.50 dols. was made and 
collected with some difficulty, and this year the third 
and final payment of 2.50 dols. is about to be made. 
There will undoubtedly be trouble in collecting it. 
The total capital of 40,000,000 dols. is equivalent in 
a length of 240 miles to about £15,000 per mile, but 
it is proposed, when the main line is completed, to 
build numerous branches. The cost of the main line 
is estimated to be between £6,000 and £7,000 per mile. 
By the rules of the Company, only a Cantonese is 
eligible for the appointment of Engineer-in-Chief, and 
also the President, Vice-Presidents and members of 
the Board of Management, must be Cantonese. 
Foreign engineers are employed under the Chinese 
Chief Engineer, the Company recognising that it 
cannot do without foreign assistance in carrying out 
this big enterprise. At first, marked preference was 
given to Canadian engineers, trained on the Canadian 
Pacific Railway, but y sorely all the Canadians have 
left and the line has become more cosmopolitan in 
character. At the time of writing there are nine 
foreign civil engineers employed, made up of different 
nationalities, as follows:—five Japanese; three 
Americans; and one Englishman; and the Super- 
intendent of motive power, who is an American, 
making ten foreigners in all. The Chief Storekeeper, 
Accountant and Secretary are Cantonese. All drivers, 
guards, stationmasters, platelayers, etc., are Can- 
tonese. The head administrative offices of the 
Company are within the walls of the City of Canton, 
the workshops, engineer-in-chiefs offices, etc., at 
Wongsha, a suburb of Canton, and the terminus of 
the line. The late President of the Company, Sir 
Liang Cheng Tung, having been appointed Ambas- 
sador at Berlin, has been succeeded, after a year’s 
interval, by His Excellency Jeme Tin Yau, Consulting 
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Engineer to the Board of Posts and Communications, 
and a Director of the Imperial Pekin-Kalgan Railway. 
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MAP OF THE -CANTON-HANKOW RAILWAY 


regained control, and finally, it rests in the hands of 
the Chinese themselves. All the work that was done 
by the Americans was the construction to completion 
of the branch line from Shek Wai Tong (on the op- 
posite or south side of the river to Canton) to Samshui 
on the West river, a distance of 32 miles, and the par- 
tial completion of 50 miles of earthwork on the main 
line northwards from Canton. 


When the American Company was finally persuaded | 
the Chinese to retire from the field, which it 
eventually did upon receiving compensation to the | 
extent of 6,750,000 dols., gold, for the work it had 
and the two surveys of the main line, a Joint 
Company was formed by Cantonese merchants, 
under the name of “The Kwangtung Mercantile 
Administration of the Tuet-Han Railway Company, 
Pe _ to carry on the work. This Company, 
ormed with a capital of 40,000,000 dols. Cantonese | 
' (about £3,636,000 sterling), intends to con- 
struct the line only through the province of Kwang- | 
ng, of which Canton is the capital, and it is with | at which place it first touches the North river, mile 
this portion only of the Canton-Hankow Railway that 54.9. It traverses a country of considerable at- 
proposed to deal. Very little, if any, work has | tractiveness, varying from low rice fields to high 
started in the provinces north of Kwangtung, | mountains. There are not many engineering diffi- 
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Coming now to the line itself, the standard gauge 
of 4ft. 8}in. has been adopted, and the length to be 
constructed in the Province of Kwangtung is, 
approximately, 240 miles. The exact distance is not 
known, as the boundary between the Provinces of 
Kwangtung and Hunan is not definitely fixed. A 
commission to determine the boundary will be ap- 
pointed in the near future. Of the estimated length 

| of 240 miles, 58.5 miles are, at the time of writing, 
| open to traffic, 7.5 miles have the permanent way 
laid. They were to have been opened for traffic before 
the end of last year. A further 54 miles are under 
construction, 20 miles are about to be started, a 
further 40 miles have been surveyed and staked out, 
and on the balance of 60 miles nothing has so far 
been done beyond the original survey by Mr. Barclay 
Parsons of the American Company. 

Turning now to the portion of the line open for 
traffic. The line starts at Wongsha, a suburb of 
| Canton, and runs almost due north to Shek Pie Hang, 


structed by the Company so far. 
of one span of 200ft. through girders, and two spans 
of 30ft. deck girders. 
whipple type, and was designed by Messrs. Baker and 
Hurtzig, of London. 
concrete piers and abutments, these being supported 


upon piles. 


culties encountered in the first 60 miles, however, it 
being generally — to avoid anything like heavy 
cuttings or high embankments. The ruling grade 
is 1 per cent., and the’maximum curve 4 deg. There 
are several bridges of 60ft. deck spans, and at Kong 
How (mile 51) occurs the largest span bridge con- 
This bridge consists 


The 200ft. span is of the 


The girders rest upon cement 


There are on the open line four bridges of one or 


more spans of 60ft. deck girders, the largest being 
at mile 12, where there is a bridge of 15 spans of 
60ft. 


There are also three bridges of one span each, 
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COFFERDAM FOR THE KONG-HOW BRIDGE 


of 40ft. and many of 30ft. and 20ft. spans. All 
bridge piers and abutments as well as arches and 
small culverts are constructed of Portland cement 
concrete, proportions for all work, except arch rings, 
being one cement, three sand and six stone. Arch 
rings are of the proportion of one cement, two sand 
and four stone. 

The Canton district and indeed the whole of the 
area traversed by the railway is liable to sudden 
heavy flooding. The largest flood occurred in June, 
1908, when there was a rise of over 30ft. in the 
North river. Such a flood had not been previously 
experienced within knowledge, and as a consequence 
many bridges had to be raised, formation level 
throughout had to be raised, and in some cases an 
entirely new alignment of parts of the line had to be 
undertaken. All this, of course, occasioned much 
delay, but it is now practically certain that the 
bridges are adequate for any future floods, and that 
the embankments will not-be topped or washed out. 
On the portion of the line open for traffic, there 
are, excluding Wongsha, the terminus, 15 stations 
situated at an average distance of 3.9 miles apart. 
At all these stations loop lines are provided for crossing 
trains. Otherwise the line is single throughout. 
‘There are no signals in use, and no locks provided 
on either facing or trailing points. There is no 
proper block system. Permission to proceed from 
station to station is given by the stationmaster to 














ERECTING THE KONG-HOW BRIDGE 


the driver and guard, after the former has first 
ascertained, from the station in advance, that the 
line is clear, and has received permission to despatch 
the train. On the train leaving the station, the 
station ahead is advised by telephone, and the driver 
of the train is given a tablet which he delivers on 
arrival at the next station. Without a tablet no 
train can leave a station. All points over which the 
train is to run are manned by pointsmen. 

At Wongsha, which is on the north side of the 
Canton river, the Company owns about 500 lineal 
feet of wharfage, and ocean-going ships of light draft 
can come alongside at high tide and discharge direct 
on to the Company’s land. As it is intended to con- 
nect the line with the Canton-Kowloon Railway, 
now also under construction, considerations of the 
final designs for the Wongsha terminus are as yet 
deferred, and the station can only be considered as a 





temporary one at present. On the open line there is 
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at present no goods traffic whatever, the short: length 
of line open to traffic not warranting consignors from 
transferring their merchandise from the river to the 
train, and incurring the expense of double handling, 
when they can get boats to take their goods right to 
their wharves in Canton. Time being of little object 
to the Chinese, the three days taken by boat to Canton 
do not weigh with them so much as the expense of 
double handling, and until the line has got to a 
distance of 150 or so miles from Canton, it is not 
thought that the amount of goods traffic will be worth 
considering. On the other hand there is a heavy 
passenger traffic, principally third class, to cope with 
which there are at present five trains running daily 
each way, Sundays included. 











TUNNEL AT MILE 66 


F- The Chinese are inordinately fond of travelling and 
do not object to paying for the privilege. With 
regard to passenger fares the rates from Wongsha to 
Kou Wong Shek, the present end of the open portion, 
are as follows: third-class single, .85 dols. ; second- 
class single, 1.55 dols.; first-class single, 2.55 dols. 
For a*distance of 58.5 miles this is equivalent to— 
for third-class, .3 pence per mile; for second-class, 
.55 pence per mile; for first-class, .93 pence per mile. 
These prices for travelling compare favourably with 
any other railway from the passengers’ point of view. 
There is no doubt, however, that as soon as the public 
have found it a necessity to use the train for travelling, 
and have become used to it, passenger fares will be 
raised all round. 





TUNNEL AT MILE 66 COMPLETED 


Passengers who now desire to proceed from Kou 
Wong Shek to places higher up the river take 
passenger stern-wheel steamers, which meet the first 
train from Wongsha. These steamers, which do not 
belong to the Railway Company, make the large 
town of Ying Tak, at mile 85, the same day. To 
Shiukwan, however, situated at mile 140, and the most 
important town touched by the main line, it is 
sometimes possible to obtain a steamer, in which 
case passengers arrive in two or three days from 
Canton, but more generally, on account of low water 
in the river, native flat-bottomed boats have to be 
taken from Ying Tak, in which case four to six days 


can easily be taken on the journey from Ying Tak, or 
five to seven days in all from Canton. 

All stations are constructed of red brick set in lime, 
and besides providing the usual offices and waiting 
rooms, have an ample overhanging verandah on the 
platform, and quarters for the station master, 
telegraph operator and pointsmen. Platform walls 
are of concrete 14in. above the rail level, and have a 
ramp of 1 in 5 at the ends. The road bed is well 
ballasted, having a minimum of 6in. of good stone 
under the sleepers. Sleepers are of Jarrah wood 
obtained from Australia. 

The rails which are flat-bottomed are of 85 lb. per 











SITE OF YING TAK BRIDGE 


yard section, and are obtained, together with all 
fastenings, from the Hanyang Iron and Steel Works 
—a Chinese concern at Hankow. 

Locomotives, of which there are 25, are all of 
American make, the American Locomotive Company 
being responsible for most of them. The heaviest 
engines, type E, weigh with tender, 238,000 Ib., or 
106 tons English, and are of the 2-6-0 type with a 
double four-wheeled bogie tender. The diameter of 
the driving wheels is 56in., that of the leading wheel, 
33in., and of the bogie wheels on the tender, 33in. 
The weight on each pair of the coupled driving 
wheels is 35,000 lb., or 15.6 tons English. The rigid 
wheel base of the engine is 14ft. The cylinders are 
19in. diameter by 26in. stroke, the boiler pressure 
being 180 lb. The heating surface is 2,020 sq. ft., 
and grate area, 30.3 sq. ft. The water capacity 
of the tender is 5,000 gallons, and the coal capacity, 
nine tons. The tractive power on the draw-bar is 
24,100 lb. The fuel used is Japanese coal of rather 
poor quality. 











EARTHWORKS IN PROGRESS, MILE 87 


The rolling stock at present on the line consists of 
the following :— 
PASSENGER STOCK. 

NO. NATURE. DIMENSIONS. CAPACITY. 

2 Directors’ cars .. 60’ x9’ x10’ 6” 

2 Ist & 2nd Compos: 60’ x9’ x10’ 6” 34, Ist; 22, 2nd. 
10 2nd class 60’ x9’ x10’ 6” 60 
20 3rd class 60’ x9’ x10’ 6” 96 





Coaches are 26 tons tare. 
2 Baggage cars 40’ x9’ x10’ 6” 30 tons nett. 


GOODS STOCK. 


2 Goods cars ; 32’ x 9’ 8” 30 tons 
18 Flat wood cars.. 36’ x10’ 3. nett, 
10 Flat steel ,, 60’ x 10’ $0. 3 


20 High side ,, Bae x20) 49°6" 99 ” * 
Low side _,, 82’ x10’ x2’ an 
Steel goods,, .. 32’x9’8"x8’ 3) ” ”» 

4 Steel brake vans. ae 
All the rolling stock has centre buffers and a 
matic couplers of the Master Car Builders rg 
and all vehicles, whether goods or Passenger, are fittas 
with the Westinghouse automatic brake. ’ ed 

Turning now to that portion of the ]j 
construction, permanent way, unballasted, is laid 
far as mile 67. As already mentioned the line ioins 
the North river at mile 54.9. From this aa 
onwards the work becomes of a much more interesting 


ne under 











20-FOOT BRIDGE, MILE 87 


character from an engineering, as well as from a 
scenic, point of view. High hills come right down to 
the water’s edge, and the work is a succession of 
cuttings through the ridges of these hills and filling 
up the valleys between the ridges. The gradients 
are very easy, generally, the line rising from 15ft, 
above mean sea level at Wongsha to 310ft. above the 
same datum at Shiukwan bridge, mile 140. 

At mile 66 occurs the first tunnel which is completed 
and about to be opened. It is only some 270ft. long, 
and is through hard sandstone, which had to be 
blasted. It is nevertheless lined with concrete 18in, 
thick down to 2ft. below formation level. Two 
engravings of this tunnel, one during construction 
and the other after completion, are given on this page. 
The cost of this tunnel is given as 148 dols. per lineal 
foot, equivalent to £12 19s. sterling. We cannot, 
however, vouch for the accuracy of this figure. 

As already mentioned, the formation level of all 
cuttings and embankments had to be raised after the 
experience gained during the terrible floods of June, 
1908. This was a source of great delay in carrying 
on construction, but there are other and worse delays, 
caused by the Chinese landowners on the right of 
way. On account of some peculiar god or devil which 
a certain hill or piece of ground is supposed to harbour, 
no inducement will make the owner sell that land, and 
many and grave troubles have been encountered, 
some of which are still going on and have been for 
two or three years. For instance, at mile 68, there 
is a stretch of land of very short length upon which 
is situated the grave of the head villager’s mother. 
As a general rule graves on the right of way afford 
very little obstruction, it being the practice of the 
Railway Company to pay 6 dols. to the nearest 
relative of the deceased, who then exhumes the 
remains, puts them in a large earthenware jar, and 
either reburies it or stands it on the hill side clear of 
the line of works. In this case, however, strong oppo- 
sition has been offered, the head man, who is very 
wealthy, even going to Pekin to lay the matter before 
the Throne. In the end, force will undoubtedly have 








12-FOOT ARCH, MILE 874 


to be used, though the Company recognises that this 
is only a last resource. 

At mile 83 also, even graver obstruction is offered. 
In this case three villages have combined to prevent 
the Railway we uying any of their land, and 
it is quite possible that very serious bloodshed will 
occur here before the villagers are forced to give way. 
These villagers prevent all work proceeding, even 
work of quite a preliminary nature, threatening the 
engineer and his staff, and obliging them to withdraw. 
In this case there are no graves in question, the 
villagers object to the line passing so near their 
villages (about 30ft.) and have indicated the one and 








only line they will accept. As their line is over 
1,000ft. away from the present centre line and quite 
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impracticable from an engineering point of view, 
matters are at a deadlock. 

From mile 55 the line runs parallel with the North 
river, leaving it between miles 78 and 107, aie | 
parallel to mile 120, and from there striking wel 
inland until it again joins the river at Shiukwan, 
mile 140. Between miles 75 and 78 the line runs 
through a precipitous, rocky gorge of the river, and 
on this length which is so far the heaviest portion 
undertaken, there are three short tunnels of 300ft., 
150ft. and 200ft. length respectively. All these 
tunnels are through rock, and all will be lined to 
below formation level with concrete. 

At mile 85 occurs the first large bridge over a 
tributary river of the main North river. The line 
here is at the foot of the hills, three miles inland 
from the main river and three miles away from the 
important city of Ying Tak. To join Ying Tak 
with the main line a branch line with a Y is being 
constructed, and Ying Tak station is at the end of 
this Y. As around Ying Tak is very low ground, 
the city itself is yearly flooded, and a similar fate 
awaits the end of the Spur line and the station, which 
are being built at original ground level. 

The bridge at mile 85 is 750ft. long, and it was 
originally proposed to build 13 spans of 60ft. deck 
girders. Considerable difficulty, however, was ex- 








8-FOOT CONCRETE CULVERT, MILE 95; 


perienced in driving the foundation piles in some of 
the piers, and the original design has been abandoned 
in favour of three spans of 200ft. through girders, two 
spans of 60ft. and one span of 50ft. deck girders. This 
peculiar arrangement is aceounted for by the fact 
that the first pier together with the two abutments, 
have been partially completed, and it is desired to 
utilize these structures in the new design. The 200ft. 
span piers will be founded upon steel wells, these 
latter now being made by the Company at Wongsha. 
The 60ft. piers will be founded upon piles driven in 
cofferdams. 

It is not in contemplation to use compressed air 
for the well sinking, but there is little doubt that 
eventually it will have to be used. The nature of 
the substrata is a matter of considerable uncertainty 
in the case of this bridge ; the Company never having 
made adequate borings to ascertain this most vital 
point. It is conjectured that underlying the surface 
sand and small stones good stiff clay will be met with 
at a depth of 30ft. or so below low-water level, and 
upon this conjecture the foundations of the bridge 
have been designed. It is extremely probable from 
one or two indications that have become manifest 
that large boulders are likely to be encountered 
during the well sinking, and these may be so large 
and so numerous that compressed air will have to be 
resorted to. Tenders for the entire construction of 
this bridge have been called for, but have so far met 
with a poor response, Chinese contractors probably 
not feeling competent enough, or willing to take the 
undoubtedly big risks attending such a work. No 
foreigner can submit a tender for any work upon the 
line, though it is true that there are one or two 
foreigners—Italian and French—who are employed 
by the Chinese as sub-contractors. 








THE CANALS AND INLAND NAVIGATIONS 
OF IRELAND. 

Ture Royal Commission on Canals and Waterways, 
which was appointed in March, 1906, has recently pub- 
lished as a Blue-book volume XI., a Report on the Canals 
and Inland Navigations of Ireland. It may be said at 
the outset that the Report is unanimous, saving for one 


member. The Commission was commanded to inquire 
into the canals and inland navigations of the United 
Kingdom, and to report on :— 

(1) Their present condition and financial position ; 

(2) The causes which have operated to prevent the 
carrying out of improvement by private enterprise, 
and whether such causes are removable by legis- 
lation ; 

(3) The facilities, improvements, and extensions 
desirable in order to complete a through communi- 
cation by water between centres of commercial, 
industrial, or agricultural importance, and between 
such centres and the sea; 

(4) The prospect of benefit to the trade of+the 
country compatible with a reasonable return of the 
probable cost; and 

(5) The expediency of canals being made or acquired 
by public bodies or trusts, and the methods by which 
funds for the purpose could be obtained and secured, 
and what should be the system of control and 
management of such bodies and trusts. 


We have already dealt from time to time as they were 
issued with the previous reports of the Commission, all 
of which have been concerned with the waterways of the 
United Kingdom. The present Report is devoted ex- 
clusively to Ireland, and is the last that will be issued by 
the Commission, though it will be followed by a volume 
containing appendices relating to it. 

The Report first of all refers to the various Com- 
missions which have previously inquired into the question 
of the waterways of Ireland. These, in the order of being 
mentioned, were:—(1) The Royal Commission on the 
Coleraine, Belfast and Limerick Navigation, 1880; (2 
the Vice-Regal Commission on the Drainage of the River 
Barrow, 1885; (3) the Royal Commission on Irish Public 
Works, 1886; and (4) the Vice-Regal Commission on 
Arterial Drainage, 1905. The reports of these various 


ally throughout the Report. 

The expenditure on existing Irish waterways is next 
considered. It is pointed out that, whereas in England 
and Wales the State has given no assistance to the con- 
struction or maintenance of navigations or canals, in 
Ireland, from early in the eighteenth century, public 
funds were applied to the improvement of river naviga- 
tions under the control of Public Commissioners. These 
Commissioners were in 1751 constituted a body corporate 
under the title of “ Commissioners of Inland Navigation,” 
and at later dates they began the construction, out of 
public funds, of the Grand Canal and other waterways. 
These canals were handed over, some to companies and 
some to local corporations, and the existence of the body 
of Commissioners was terminated in 1787. Some of 
these canals were completed, and others made, under a 
system of grants to private undertakers. Up to the year 
1800—the last year of the Irish Parliament—£857,382 of 
money derived from taxes had been granted for these 
purposes. In that year a new controlling body—“ the 
Directors of Inland Navigation’—was appointed, and a 
sum of half a million was granted for the improvement 
of the Port of Dublin and inland navigation. In this 
body were vested all canals managed by local corpora- 
tions which had been made entirely by public money, and 
to it was given power “to order, direct, regulate, and 
appoint all matters and things whatsoever relating to 
inland navigation.” Its powers and its property were 
transferred in 1831 to the Irish Board of Works, then 
established. Under both these latter bodies considerable 
works were executed and considerable sums expended, 
partly with a view to navigation and partly with a view 
to drainage. 

Details are given in tables of the total sums spent up 
to the present time on Irish waterways. From these it 
appears that the grand total sum expended has amounted 
to £4,875,693. Of this total, £2,424,437 has been con- 
tributed from public funds, including money raised by 
local taxation, whilst £2,451,346 has been forthcoming 
from private sources. Nearly the whole of the amount 
was spent prior to the year 1877. Since that time a sum 
of only £123,294 has been spent on Irish waterways. It 
will not be necessary for us to refer at greater length to 
these tables. It suffices to say that the expenditure on 
each separate canal or waterway is, in them, set out in 
detail. 

The Report next proceeds to describe the waterways of 
Ireland. They may, it says, be divided into three main 
classes :— 

(1) Canals, including all artificially constructed 
waterways ; 

(2) Inland navigation, including waterways formed 
by the canalisation of rivers ; and 

(83) Waterways without locks, some of which are 
arms of the sea leading to inland points and used as 
inland waterways. 

Under heading (1) are included the Lagan, Ulster, 
Coalisland (Tyrone Navigation), Strabane (Foyle Naviga- 
tion), Grand, Newry Ship, Royal, and Ballinamore and 
Ballyconnell (derelict) canals. These have a total length 
of 430 miles 53 chains. Under heading (2) there are the 
Lower Bann, Boyne, Corrib, Newry, and Shannon inland 
navigations with a combined length of 268 miles 72 chains; 
and under heading (3) the Upper Bann, Lough Erne, 
rivers Maigue, Suir, Blackwater (Cork) and Bride—water- 
ways without locks—which together make up a total of 
137 miles 57 chains. These three headings include all 
the Irish waterways, and represent a grand total of 
837 miles 22 chains. They are placed under five headings 
with respect to ownership or control. These are as 
follows :— 

Miles chains. 

a . 165 49 

(2) Local Authority or Trust 
(3) Independent ... ... ... ... 
(4) Railway (one waterway only) 
(5) No direct control ... ... .. 


0.6 
58 
69 

0 


837 22 

It is pointed out that the waterways of Ireland com- 
pare favourably with those of England and Wales in 
respect of their dimensions. Nearly all the locks are of 
the “wide” or barge type. On the Strabane Canal and 
on the Lough Corrib and Lower Bann Navigations there 
are no locks with a smaller width than 20ft. On the 
other hard, there are on the more important waterways 
locks which are insufficient in their dimensions to pass 
the maximum standard boat for which the waterway is 
otherwise suited. The Shannon Navigation, for example, 
has locks in its middle reaches of a length of over 100ft. 
and a width of 30ft., while in other parts there are locks 
only 75ft. long and 15ft. wide. There is also on it one 
lock only 18ft. 10in. wide and 67}ft. long. Other cases of 
the kind are instanced. 

Comparisons between the British and Irish canals are 
then given. It is shown that the latter traverse country 
which is, on the average, much more level than is the 
case with the English canals, and that in this respect 
they therefore offer superior facilities for navigation. 





For the most part, also, there is in Ireland sufficient 


Commissions are discussed and are referred to occasion- 


S————— 
water supply, though in some cases—notably 
Canal— mn hatte is needed. IY, the Ulster 

A series of tables setting out the financial positi 
some of the Irish waterways follows next, These a 
ways represent some 594 miles, and were chosen ben ater. 
statistics concerning them were available for the — 
years 1888, 1898, and 1905. It is shown that the 
tonnage conveyed has increased from 865,346 ton tal 
1888 to 1,069,929 tons in 1905, or 24 per cent, "My 
increase has been entirely on the independent waterw, * 
In England and Wales during the same period, with ot 
miles in operation, the traffic fell from 33,193 666 : 
32,340,264 tons, a decrease of 2 per cent. The traf . 
Ireland is, it should be noticed, very much less per a 

oes dee" ile 
than it is in England and Wales. In the former it 
averaged 1799 tons per mile in 1905, and in the latte 
18,387 tons per mile. F 

As regards revenue, the total income of the Irish wate 
ways increased from £88,315 in 1888 to £120,528 in — 
an increase of 37 per cent. The revenue of the railway’ 
owned waterway—the Royal Canal—fell away 26 y 
cent. in these years, while that of the independent od 
ways increased by 41 per cent. In England and Wales 
there was, during the same period, an increase from 
£1,824,593 to £1,912,325—or 5 per cent. Here again the 
increase has been entirely on the independent waterways 
on which it was 10 per cent., while the revenue of the 
railway owned canals fell by 6 per cent. The total 
revenue per mile of waterway in Ireland in 1905 amounted 
to £202, while in England and Wales it was £791, Then 
as to expenditure, it may be said, without going into 
detail, that the total expenditure on Irish railways 
increased from £69,089 in 1888 to £92,168 in 1905—oy 
33 per cent. The amount spent on management and 
maintenance per mile of independently owned waterway 
was £50, while that of the railway owned waterway 
amounted to £65. In England and Wales the total 
expenditure increased from £1,168,185 in 1888 to 
£1,447,595 in 1905—an increase of 23 per cent., while the 
expenditure per mile on the independent waterways in 
England amounted to £733, and on the railway owned 
waterways £424 per mile. 

The net revenue of the Irish waterways increased, as 
will have been observed, from £19,226 in 1888 to £28,360 
in 1905—an increase of 47 per cent. The increase was 
entirely on independent waterways, as on the one railway 
owned waterway a profit of £2039 was changed to a loss 
of £1458. The net revenue of the independent Irish 
waterways amounted to £60 per mile, while that of those in 
England and Wales amounted to £245. Although the 
total length of all the waterways in Ireland represents 
19 per cent. of the total length in England, Wales, and 
Ireland together, only 3 per cent. of the total tonnage was 
carried on them. In fact, a larger goods tonnage is 
carried on the Birmingham Canal alone than on all the 
railways and waterways of Ireland added together. It is 
to be observed, however, that the proportion of the 
tonnage carried on Irish waterways to the tonnage carried 
on Irish railways—viz., 1 to 6—is much higher than that 
of the tonnage carried on the waterways of Great Britain 
to the tonnage carried on railways, which in 1905 was as 
1 to 13. 

In dealing with the question as to why there is much 
less traffic on the waterways in Ireland than in England, 
it is pointed out, first of all, that the population of Ireland 
—137 persons per square mile—is much smaller in pro- 
portion to area than is that of England and Wales—i58 
persons per square mile. The Shannon, the largest and 
longest waterway, actually passes through country with 
only 96 persons to the square mile. Then, too, the 
population is largely engaged in agriculture. In fact, 
there are only the shipbuilding and linen trades of Belfast 
and the manufacture of alcoholic drinks in Dublin and 
elsewhere which, besides agriculture, are considerable. 
There are no inland manufacturing or large mining 
districts to exchange traffic with one another, and the 
amount of coal and ore mined in Ireland is small. The 
total net profit on all the Irish waterways in 1905 was 
£28,360. But the net profit made by the Grand Canal 
Company alone with its 209 miles amounted to £23,581, so 
that the net profit on all the other waterways together 
was only £4779. Again, if the profit earned by the Lagan 
Canal—£2020—be subtracted it will be seen that the total 
net profit for all the remainder is reduced to £2759. 
Further than this, if the amount earned by the Newry 
Ship Canal—mostly derived from sea-going ships and 
amounting to £5117—be excluded from the account, it 
will be seen that the remaining waterways, taken as a 
whole, would be found to have earned less than the 
expenses incurred in respect of them. é 

The Commissioners then devote a considerable portion 
of their Report to giving a history and a description of the 
present condition of the Irish waterways. Though there 
is much of interest in all that is adduced, we are com- 
pelled by lack of space to passit over, The Commissioners 
then discuss the causes which have operated to prevent 
the carrying out of improvements by private enterprise. 
It is pointed out that in Ireland there has been a dis- 
position to lean on loans and free grants from the 
Government. This may have had some deleterious effect 
on private enterprise. Then, too, the State has devoted 
ublic money to the development of light railways, which 
ave in some cases actually competed with the canals. 
A further obstacle is held to be the expense of parlia- 
mentary and similar proceedings. 

Details are then given of certain proposals for extend- 
ing or improving the Irish waterways. These were (1) 
the making of a through route from Limerick to Belfast 
by way of the Shannon Navigation, the derelict Ballina- 
more and Ballyconnell Canal, the Ulster Canal, the Upper 
Bann Navigation, Lough Neagh, and the Lagan Canal; 
(2) the improvement of the Lagan Canal by increasing its 
water supply; (3) increasing the size of locks and the 
water supply of the Ulster Canal; (4) increasing the 
depth of the Coalisland Canal to 5ft. 6in. throughout; 
(5) the abandonment of the Newry Ship Canal and the 





canalisation of the Newry River so that vessels carrying 
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1s could proceed up to the town ; (6) the improve- 


onger the Boyne Navigation; (7) dredging and 
se thening the Strabane Canal ; (8) improving the 
_— Blackwater, Bride, and Suir; (9) reinstating the 
Kilkenny and Inistioge Canal ; and (10) the canalisa- 
tion of the Ballinderry River from Lough Neagh to 


Cookstown. 


In their conclusions the Commissioners point out that 


se yresent so much any considerable expenditure 
sine waterways throughout their length that is 
said, as the outlay of smaller sums to be spent on :— 
(1) Uniformity, é.e., improvement of locks, &c., up 
to a minimum standard of size. 
(2) Maintenance, «.e., dredging, &c., and the pro- 
vision of necessary accommodation for traders using 
the waterway. ; 
(3) Water supply in a few cases. 
(4) The substitution of movable for fixed weirs 
wherever waterways are liable to floods, and 
(5) Other outlay in the interests of drainage. 

They state that there are facts which point to the 
riance of maintaining and improving facilities for 
d transport by water in Ireland. The physical con- 

formation of the country, and the abundance of water 
supply, in most cases, during the larger part of the year, 
are more favourable conditions for water transport than 
those existing in some other countries. “These facts,” 
they add, “ point to the wisdom of such moderate expendi- 
ture as may be necessary to keep alive inland navigation 
in Ireland, to maintain existing ipeser pe make their 
locks of more uniform dimensions, and otherwise render 
both canals and rivers more capable of encouraging the 
tendency to increasing traffic.” 

The Commissioners appreciate the fact that whatever 
is decided with reference to the waterways must depend 
largely upon the nature and extent of the railway policy 
which may be decided upon by the Government. If the 
State adopts the principle of the acquisition and adminis- 
tration of the railways, then the Commissioners consider 
that the State should also acquire the waterways. Refer- 
ence is made to a report adopted by the Belfast Chamber 
of Commerce in September, 1910, in which the opinion is 
expressed that “an expenditure of Government funds on 
the development of the Irish canal system would be more 
advantageous to Irish industries, especially agriculture, 
than any scheme for the nationalisation of railways.” 

If the State does not acquire the railways the Commis- 
sioners still think that State control of the waterways would 
be necessary for their effective administration, both for 
transport and drainage purposes. In either event they 
think that “liberal help, subject in most instances to 
adequate local contributions, should be given towards 
effecting the more pressing improvements. . . .” 
Whatever policy is adopted, they emphasise the import- 
ance of keeping up or developing the two systems of 
connected waterways, viz. :— 

(a) The Grand Canal—including the Barrow Navi- 
gation—and the Shannon and Royal Canal, and 
(b) The northern waterways—including the Lagan 
—which are connected together by Lough Neagh ; 
and of considering from time to time whether it may be 
desirable to connect these systems with each other when- 
ever the progress of agricultural and other internal 
industries may justify the revival of the Ballinamore 
and Ballyconnel Canal as a navigation. 

The Commissioners are of opinion that the true solution 
o the problems which have been submitted to them with 
regard to Irish waterways depends on the reconciliation 
of the at present conflicting interests of navigation, 
drainage, water power, and fisheries. They are satisfied 
that these interests can be reconciled by modern 
engineering methods. For example, they have no doubt 
that it is possible to safeguard the interests of both 
drainage and navigation by the adoption of modern 
sluices and movable weirs. Much of the failure of the 
past has been due to the attempt to deal with these 
problems separately. 

They therefore recommend that a controlling authority 
should be constituted for the purpose of taking over those 
inland waterways which are already in the control of the 
State, of local authorities, or of a public trust, and of 
acquiring such other waterways as are determined to be 
of importance either to the drainage of the country or 
to the cause of cheap inland transport. They recom- 
mend that the controlling authority should do no carry- 
ing on the waterways, and that the authority should 
consist of three or five members, one of whom should 
be paid and should give his whole time to the work. 
They consider that the “ Water Board,” as they suggest 
that the authority should be called, should be made a 
branch of the “Department of Agriculture and other 
Industries and Technical Instruction for Ireland,” which 
was created in 1899, and that the Board should be assisted 
by the technical staff and engineers of this department. 
They further suggest that the Water Board might be 
entrusted with the duty of collecting and tabulating in- 
formation regarding the flows of rivers and streams, and 
as to the water supply available in districts where inland 
waterways now exist. 
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BOOSTERS. 
No. VIIL.* 


: so entirely new system of controlling the field of a 
“ripen when used in conjunction with a buffer battery 
as recently been devised by the firm of Brown, Boveri 
and Co., Limited, of Caxton House, Westminster. The 
Ar appears to present some important advantages, 
anc we are told that it has given very satisfactory results 
at several places where it has been tried. One of the 
“mend noteworthy features of this system is that the 
ao ier has only one field winding, and this is a fine wire 
2 n mg, so that an ordinary shunt-wound machine de- 
signe for the proper boosting voltage may be em- 





ployed. In the diagram—Fig. 48—the booster is shown 
at Z, its field winding at E, and the battery at 
P. The strength and the direction of the cur- 
rent in the field winding E to suit the various con- 
ditions of load is entirely controlled by the automatic 
regulating device R shown in the middle of the diagram. 
G; and Gg are two generators connected across the mains 
LL. The booster Z can naturally be driven by a special 
motor or coupled to one of the dynamos. It is excited 
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Fig. 43—CONNECTIONS FOR REGULATOR 


from an independent source, and in this exciting circuit 
the regulator R is connected. The makers state that it is 
preferable that the exciting pressure should not exceed 
250 volts. The automatic regulator consists of a moving 
coil h, which is subjected to the differential action of the 
field system ee, produced by the windings 7 and 1. 

This moving coil operates the contact sectors s s, and 
the whole system is balanced in such a manner that the 
movable coil is in equilibrium so long as the mag- 

















Fig. 44—REGULATOR FOR 10 AMPERES AT 25 VOLTS 


netic field is balanced. When the two magnetic fields 
due to the fixed system neutralise one another, the 
movable coil takes up a vertical position. By tracing 
the connections it will be seen that the field due to the 
movable coil will not vary if the pressure remains con- 
stant, and if the position of the resistance arm w is not 
altered. The field due to the current flowing in the 





* No. VI. appeared April 28th, 





direction to this field with a value which increases or 
diminishes with the amount of current supplied by the 
dynamos G, and Gz, since the electro-magnet / is con- 
nected across a shunt St. in the circuit traversed by this 
current. By adjusting the resistance wu the magnetic 
effects of the windings 7 and / can be regulated so that 
they completely neutralise each other when the generators 
are running at full load. 

The connections between the field magnet windings of 
the booster and the regulator resistances g, and between 
the latter and main circuit, are made in such a manner 
that the booster is not excited if the contact sectors s 
occupy their mid position, as shown in the diagram. 
Suppose this is the case when the generators are running 
on their full maximum load, then the battery will neither 
charge nor discharge, if its pressure is equal the pres- 
sure of the main circuit. If, now, the load on the supply 
circuit increases, the winding / will have a preponderating 
effect which will cause the movable coil to turn and to 
move the sectors s. The booster will then be excited, and 
will add its pressure to that of the battery, and cause the 
latter to discharge. This discharge is maintained until 
the current due to the load falls to a value correspond- 
ing to the capacity of the generators. It will be 
gathered that the resistances g are connected in parallel, 
and that the field E is connected to the sectors s, which 
are insulated from one another. It follows, therefore, 
that no pressure can exist at the ends of the field wind- 
ing whilst the sectors are in their mid-position. But if 
they are tilted so that one sector moves upwards and the 
other downwards, a potential difference at the ends of the 
field winding will be established. It is equally evident 
that the direction of the current round the field winding 
will be governed by the tilting of these sectors. When, 
for example, the sector on the left is highest, the current 
will be flowing in one direction, whereas when it is 
lowest it will be flowing in the opposite direction. 

It may happen that, with a considerable increase in the 
demand for current, the contact seetors will attain their 








Fig. 45—SIDE VIEW OF REGULATOR 


extreme position, and under these circumstances the field 
winding of the booster is fully excited with the maximum 
excitation pressure, and as a result the pressure across 
the booster’s brushes reaches a maximum, and the 
battery will discharge at its highest rate so long as the 
demand for this excess current is maintained. When the 
demand for current decreases the generators will tend to 
drop their load, but in this case the sectors s of the regulator 
will turn in the opposite direction, for then the magnetic 
effect of the coil predominates. When the load falls to 
a value corresponding to the capacity of the generators, 
the sectors take up their mid positions as before, and 
with a further diminution of the load the sectors move to 
the opposite sides of their mid positions, with the effect 
that the polarity of the booster is reversed, because the 
direction of an existing current has been changed. An 
opposing pressure results and the battery is charged, and 
the load on the generator is so maintained constant. By 
altering the value of the resistance w it is possible to adjust 
the load to be maintained on the generators within very 
wide limits. 

For example, this resistance could be adjusted to suit 
the demand corresponding to the full load output of one 
of the generators G, or for the maximum charging current 
of the battery, which is, of course, taken from the 
generator. It is evident that with fixed generator voltage 
and variable load this regulator will maintain constant 
pressure on the external circuit. The resistances g of the 
regulator have their contacts arranged radially, and the 
sectors s roll over them, so that there is very little 
friction. We are told that these regulators are extremely 
sensitive, and operate very rapidly, as the moving parts 
are exceptionally light, whilst a spring coupling and a 





windings of the electro-magnet / acts in the opposite 


damping device enable the ordinary rapidity of regu!a- 
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tion to be exceeded, and there is a quick and dead beat 
return. By opening the switch ¢ and introducing a pin 
into the regulating gear hand regulation can be brought 
into play. 

The illustration—Fig. 44—shows the general appear- 
ance of these regulators, although this particular 
apparatus is used for regulating the pressure of a genera- 
tor. It is intended for dealing with exciter currents up 
to 10 ampéres at 25 volts, which corresponds to an exciter 
output of about 50 kilowatts. A side view of this regu- 
lator with the case opened is shown in Fig. 45. Regula- 
tors of this description are being used for maintaining 
the pressure constant on continuous and alternating 
current mains by acting on the excitation circuits of the 
generators, and those illustrated are used in this connec- 
tion. At the same time, however, the construction is 
very similar in all cases, and the illustrations serve to show 
the general appearance of a regulator as used for control- 














Fig. 46—REGULATOR FOR 50 AMPERES AT 25 VOLTS. 


ling the field of a booster. The adjustable resistance cor- 
responding to uw in the diagram—Fig. 43—is to be seen 
at the lower part of the regulator in Fig. 44. 

The illustration—Fig. 46—shows a regulator capable of 
dealing with 50 ampéres at 125 volts, or 25 ampéres at 
250 volts. This regulator will suffice for regulating the 
exciting circuits of generators with an aggregate capacity 
of about 40,000 kilowatts. 








THE REINFORCEMENT OF CONCRETE. 


Tue formule generally adopted in calculating the 
strength of reinforced concrete beams and other struc- 
tures have formed the subject of many articles in the tech- 
nical journals. Other writers have worked out results 
from these formule, and plotted them as curves, but both 
methods leave one with the impression that the design of 
reinforced concrete work, in so far as the calculation of 
the stresses is concerned, is a matter of some difficulty. 
It is only after working with this system of construction 
for some time that one realises that the calculations are 
not as complicated as their appearance suggests, and 
are capable of quite simple interpretation. The generally 
aecepted theory, which experiment indicates is at least 
very near the mark for working and higher loads, is that 
the tensile resistance of the concrete is a negligible quan- 
tity, and the compressive resistance of the concrete pro- 
portional to the distance from the neutral axis. In an 
ordinary beam under these conditions, for any given 
percentage of tensile reinforcement, the position of the 
neutral axis is fixed, the ratio of the tensile stress in the 
steel to the maximum compressive stress in the concrete 
is fixed, and the moment of resistance can be readily 
written down in terms of the latter quantity and the 
dimensions of the beam. Thus if y is the distance of the 
neutral axis from the top of a beam whose depth, 
measured to the centre of the reinforcement, is d, the 
values of y + d for various percentages of reinforcement 
are as given in the second column of Table I. The ratios 
of f,—stress in the steel—to /,—maximum compressive 
stress in the concrete—and the moment of resistance, in 
terms of f. and the breadth and depth of the beam, are 
also given. 


TABLE I, 


Percentage of 
reinforcement. 


Moment of 
resistance. 
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the modulus of elasticity of steel to that of concrete, 
taken as 15, and the other quantities as previously 
explained. If the value of f. is taken at 500 lb. per 
square inch, the tensile stress in the steel varies from 
16,000 lb. per square inch when there is $ per cent. of 
reinforcement to 8000 Ib. per square inch when the per- 
centage is increased to 14. So that if less than 4 per 
cent. of reinforcement is provided, it is not possible to 
work up to 500 lb. per square inch in the concrete with- 
out stressing the steel beyond a desirable working limit, 
while if as much as 1} per cent. is provided the stress in 
the steel is lower than necessary. It will be noticed in 
Table I. that while the reinforcement has been increased 
from } to 1} per cent., that is, three times, the moment of 
resistance has barely been increased 1} times. 

The problems which have to be solved in practice require, 
in the first place, a possible solution, and, secondly, an 
economical solution. Often the depth available for con- 
struction is restricted, in which case sufficient reinforce- 
ment has to be provided to develop the necessary moment 
of resistance whether the arrangement is the most econo- 
micalornot. In the case of a slab floor, where, in relation 
to the load to be carried, the breadth is a constant, the most | 
economical depth can be determined in this way. The | 
problem is to design a floor to have a certain fixed | 
moment of resistance per unit of breadth 6. That is, | 


14-38) | 


———== 
square inch, when cut out and tested in tension by itse] 
sustained a stress of 817 lb. per square inch before tinalen t 

It must not be forgotten that many of thoge - 
favour a relatively high percentage of reinforcement he 4 
a very natural interest in disposing of as much of han 
speciality, in the way of reinforcing material, as voltae 
The writer suggests that a better arrangement woulq be 
to utilise the 12 per cent. saving effected by adoptin 
low percentage of reinforcement in proportionately inate. 
ing the stresses both in the concrete and the steel, The 
extent to which this could be done on the basis of the 
figures given in Table II. is stress in concrete reduced 
from 500 lb. to 400 lb. per square inch, and stress in steel 
reduced from 16,0001b. to 13,000 lb. per square inch, 

The main beams of a reinforced concrete structure are 
generally in the form of tee beams, and in such cage, jf 
there is a sufficient depth available, there is a still greatey 
saving effected by increasing the depth of the beam anq 
reducing the percentage of reinforcement. A tee beam 
may be regarded as a thick slab in which the unnecessary 
concrete in the lower part has been removed. There jx 
then the same saving as in an ordinary beam, and in 
addition, the greater the depth of the beam, the greater 
the portion of useless concrete that can be discarded, The 
writer has examined the section of six different floors 
consisting of main beams and slabs, and finds the average 
value of the concrete saved between the beams and under 
the slab flooring to be 60 per cent. of the gross area. The 





| lowest value was 54 per cent. and the highest 64 per cent, 
latter quantity | It was found that a solid floor with 14 per cent. of rein. 

: | forcement was 12 per cent. more costly than a dee 
depends only on the percentage of reinforcement. On @ foor with } per Ll of abies, the rr 
volume basis and for this class of work the steel costs | 119-100 being made up from the figures in Table II. in 
about forty times as much as the concrete, and, therefore, | thig way :—1.57 (concrete) +40 X .015 x 1.57 (steel) : 1.87 
the relative cost of a reinforced concrete beam of constant (concrete) + 40 x .005 x 1.87 (steel). Deductine the 
breadth and varying depth d in terms of p the percentage of approximate saving of 60 per cent. on the concrete, 
reinforcement is d (1 cs + 49 obtained with tee beams, the ratio becomes .4 1.57 
100 + 6X 1.57: .4 x 1.87 + .2 x 187 = 140: 100, so that 
in the case of tee beams, the shallower floor with a 
high percentage of reinforcement is about 40 per cent, 
more costly than a deeper beam with a small percentage 

| of reinforcement. 

| Referring back fora moment to Table I., it can there 
| be seen how the moment of resistance of a beam ig 
40 p increased without altering its dimensions or the working 
—* 700) stress in the concrete. As the percentage of reinforce. 
: sete | ment is increased the neutral axis is lowered, and a larger 
: | area of the concrete is brought into play, until with 1} per 
cent. of reinforcement the neutral axis is nearly brought 
down to the centre of the beam. Reference has already 
been made to the comparatively low stress in the steel 
under these conditions. There is another method of 
increasing the moment of resistance of a beam of fixed 
aS = ee — | dimensions, and that is by reinforcing the concrete 
The third column in Table II. shows how the depth|in compression. It is not unusual to place the 
would vary with the different percentages of reinforce- | steel for this purpose to coincide with the resultant of the 
ment, and the fourth column the variation in cost; and it | compressive stresses in the concrete; that is, at a point 
will be noticed that while the difference in cost is not | one-third of the distance from the top of the beam to the 
great, the more economical arrangement is a deeper beam | neutral axis. The stress in the compression reinforce- 
with } or 3 per cent. of reinforcement. This is under- | ment therefore can never be much more than (3 x 15) 
standable, because with these percentages each element | ten times the maximum compression in the concrete, or 
of the beam is working up to the usual limits of stress. | about 5000 1b. per square inch. It would appear at first 
That is, if the stress in the concrete is 5001b. per square | sight that with such a low stress in the steel the arrange- 
inch, that in the steel is 16,000lb. per square inch and | ment could not be an economical one ; but it will be seen 


bd f. is to remain constant, and d? must | 
vary inversely as ¥(1- a v), which 
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12,500 lb. per square inch respectively. 


Percentage of 
bottom reinforcement. 


+319 
32 
1148 bd? fe 


-374 
25 
+164 b df 


-418 
21 
-180 b d2 fe 


+455 


18 
-193 b a2 fe 


+482 
16 } 
+202 b d2 he 





It has been said that in designing reinforced con- | 
crete beams the percentage of reinforcement should | 
be such that the load producing the ultimate com- | 
pressive stress in the concrete should produce in fh 
reinforcement the stress corresponding to the elastic 

limit of the steel used. This would give a ratio of 
stress in steel to stress in concrete of about 16, and 
necessitate 14 per cent. of reinforcement. As regards 
working stresses, if that for the concrete in compression 
is taken at 500 lb. per square inch, the stress in 
the steel will be only 8000 lb., or barely 4 tons per square 
inch. Table II. shows that this arrangement is nearly 
12 per cent. more costly than a small percentage such as | 
4 percent. An advantage that is claimed for it is that 
there is less liability for hair cracks to develop in the con- 
crete, a fault which some authorities say is likely to occur 
if the stress in the steel is high. The experiments of Con- 
sidére, on the other hand, are opposed to this, and con- 
crete which had surrounded steel reinforcement stressed 





» is the proportion of the reinforcement, m is the ratio of 





up to 20 tons per square inch in the first instance 
and afterwards repeatedly stressed from 6 to 13 tons per 


from Table III. that this is not the case :— 


TABLE III.—Double Reinforcement. 


Percentage of top reinforcement. 





-393 
23-1 
-302 





| 
| 
| 
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The values in this table have been calculated from the 
equations :— 


5 = vik (p+ py Ft @mp — m(pt Fp") 
fr _y 4 2pim 
Je 2pd 3 p 
= (boa f¥+epba@msf) (1 — 
M = (3 L+apib@ms.) ( 
p' being the proportion of top reinforcement. 


With a low percentage of bottom reinforcement there 
is no advantage in compression reinforcement, as the 





y 
3d 


| stress in the concrete would have to be kept low in order 


that the working tensile stress in the steel should not be 
exceeded. For 3 per cent. of reinforcement in the lower 
part of the beam and higher percentages, it will be seen 
that it is just as efficient, and sometimes more efficient, 
to place any further reinforcement in the top instead of 
increasing the tension member. 

For instance, if the cross sectional area of the tensile 
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safnroeine de equal to 3 per cent. of the area ofalleged suppressions of important inventions by powerful 
reinforcement were = q és TRAIN CONTROL IN AMERICA. corporations an Sahil ations to the serious detriment of 
f the beam, the ratio 7 = . TERE has been recently issued by the Interstate Com- | the public interest and great pecuniary harm indl- 
. merce Commission a very interesting document which | Viduals. And that another fruitful source of corre- 
Js = 10 bears on the question of railway accidents in America; it | Spondence was the protests of inventors on whose 

fc is the third Report of the Block Signal and Train Control | #pparatus the Board had felt obliged to report adversely 

and M = .24bdf, Board. To understand the purpose of this report it is | Not infrequently the most vigorous protests came from 


rom the table it will be seen that if 14 per cent. of 
inforcement is provided, and an equal amount 
of compressive reinforcement, the moment of resistance 
:. 30 bd?f., which is 25 per cent. higher than that 
tained if all the reinforcement is in the tension element 
of the beam. Similarly, with 2 per cent. of tensile 
reinforcement and no compressive reinforcement, the 
meaner of resistance is .217 ba Tes while if 1 per cent. 
be placed top and bottom, this value is increased to 
943 b d?f., that is by 12 per cent. With only 4 per cent. 
d reinforcement in the tension part of the beam, the 
addition of top reinforcement, it will be seen, would in- 
crease the ratio of stress in steel to stress in concrete to 
an undesirable figure and necessitate a reduction of the 
working stress in the concrete ; but if there is 3 per cent. 
of reinforcement or more in tension, there is little to 
choose as far as the limits covered by the table are con- 
cerned between the efficiency of tension or compression 
reinforcement, the moment of resistance being very nearly 
proportional to the total percentage of reinforcement. 
From a constructional point of view it is very convenient 
to have double reinforcement, as the stirrups are then 
held in position at both ends, as in the Coigret system, 
and the reinforcement forms a complete frame. A dis- 
advantage of double reinforcement is the increase in the 
tensile stress in the steel for the same moment of resist- 
ance. Thus if the total percentage of steel is 14 per cent. 
and the working stress in the concrete 500]b. per square 
inch, with all the reinforcement placed at the bottom of 
the ordinarily loaded beam the stress in the steel is 
8000 1b. per square inch. If the reinforcement is divided 
and } per cent. placed top and bottom there is a slight 
increase of about 4 per cent. in the moment of resistance, 
and the stress in the steel is nearly doubled. Whether 
this increase in stress forms a very serious objection 
is a matter of somewhat divergent opinion. The 
properties of double reinforcement have a peculiar value 
in the construction of reinforced concrete columns 
and arches. While the maximum bending moment 
in such cases can generally be calculated, either 
side of the column or surface of the arch may, under 
different conditions of loading, be in tension. Double 
reinforcement is thus a necessity, and it is gratifying to 
reflect that the steel which, under a particular condition 
of loading becomes a compression reinforcement, has the 
effect of drawing the neutral axis nearthe compression side, 
thus increasing the value of the tension reinforcement. 
Moreover, in the case of columns and arches, the 
tension due to bending is reduced by the direct compres- 
sion resisting the thrust, so that a high tensile stress in 
the steel, which is the usual accompaniment of double 
reinforcement, is avoided. In fact, except with a very 
low percentage of reinforcement, it is not possible for a 
very high stress to be developed in the steel, for this 
reason. The compressive stress in the concrete, due to 
the thrust, is generally about the same as the maximum 
compressive stress due to bending, so that each will be 
of the order 250 lb. per square inch. The tensile stress 
in the steel due to bending will be decreased by about 
fifteen times the compressive stress in the concrete due 
to the thrust, that is by some 4000 lb. per square inch, 
so that even to obtain a net working stress in the steel 
of 12,000 Ib. per square inch, the ratio of stress in steel 
due to bending, to stress in concrete due to bending, will be 
about 16,000 — 250, or 64, which means a total percentage 
of reinforcement of about } per cent. Suppose a square 
column of side 4, carrying a load W, and also subjected to 
a bending moment Wz. The direct compression is 
W 
(dl + 15 Pp 
forcement to the cross sectional area of the column. 
From Table III. it may be deduced that the moment of 
resistance of a square beam with equal top and bottom 


reinforcement is ¥/ 3p b* f.,p having the value named 


F 


tensile re 


P being the proportion of the total rein- 


re 
above. The value of f, then is — _ , and if the work- 
3 p.b 
ing compressive stress is 500 Ib. per square inch 


WwW We 
B+ 1p) + Vape 
From this equation it is possible to determine } in 
terms of W, 2, and p. The relative cost of columns, with 
varying percentages of reinforcement, is represented by 
(1+ 40 p). The above equation being of the cubic 
variety, is tedious to work out in general terms, so the 
writer has obtained values of b for three different loads 
(10 tons, 25 tons, and 40 tons), three different values of 
# (2in., 4in., and 6in.), and three different percentages of 
steel (+ per cent., 1 per cent., and 1} per cent.), 27 values 
inall. The result is that there is practically no variation 
in the relative cost of columns, whether the percentage 
of reinforcement is 4 per cent., 1 per cent, or 14 per cent. 
The size of the columns varies from Qin. square to 24in. 
Square, and so covers the range of ordinary practice. In 
case of an arch, in relation to the thrust and the 
or moment, the breadth is generally a constant 
and only the depth varies. The equation is thus simpli- 
fied, and becomes 
me. 3 Sa 
. dUFisp * Vipe 
moe (1+ 40p) represents the relative cost. This is 
ound to increase slightly as the percentage of reinforce- 
= increases, 1} per cent. of steel being from 5 to 
= _ cent. more costly than } per cent., indicating, as 
: - case of beams, a deeper arch with a small per- 
entage of reinforcement to’ be a more economical 


500. 


necessary to go back a few years. 

Eleven hundred and fifty-eight persons killed and 13,550 
injured in one year by train accidents alone, of which 350 of 
the killed and 6498 of the injured were passengers, was the 
tale of disaster told of the railways of the United States 
by the Interstate Commerce Commission in its report for 
the year ending June 30th, 1905. In ten accidents during 
that year there were 16, 18, 63, 24, 88, 30, 10, 26, 19, and 
23 persons killed respectively. The total number of 
passengers killed by collisions and derailments was 30 per 
cent. higher than during the previous year, and 113 per 
cent. higher than for the year ending June 80th, 1903. 
No wonder, then, that the report said :— 

The continued recurrence of very serious collisions on lines not 
block signalled strongly indicates that in this matter, as was the 
case of automatic couplers and power train brakes, many com- 
panies need the spur of a statute to compel the use of this well- 
approved means of preserving the lives of their passengers and 
employés and preventing serious loss of property. 

The sequel to this appalling record was a joint resolu- 
tion of Congress, approved June 80th, 1906, directing the 
Interstate Commerce Commission to investigate and 
report on the use of, and the necessity for, block-signal 
systems and appliances for the automatic control of 
railway trains in the United States. The Commission was 
further directed, in transmitting its report to Congress, to 
recommend such legislation as the Commission deemed 
advisable. 

A report on this subject was presented to the Senate 
in February, 1907. It recommended (a) the compulsory 
use of the block system on passenger lines ; (5) an official 
investigation of train accidents ; and (c) an investigation 
by official tests of automatic appliances for the control of 
railway trains. We commented on this report at the 
time (THE ENGINEER, June 28th, 1907), and noted that 
in March, 1907, the sum of 50,000 dols. was voted to the 
Commission to enable it to carry out investigations “ in 
regard to the use and necessity for block signal systems 
and appliances for the automatic control of railway 
trains, including experimental tests of such said 
signal systems and appliances only as may be furnished 
in connection with such investigation free of cost to the 
Government.” 

In July, 1907, the “ Block Signal and Train Control 
Board,” consisting of four members and a secretary, was 
constituted. It was authorised to investigate (a) block 
signals, (6) automatic stops and cab signals, and (c) other 
devices designed to promote the safety of railway 
operation. 

It may be desirable to remark here that item (b) was 
called for owing to the large number of cases where, on 
block-signalled lines, collisions occurred owing to drivers 
ignoring the fixed signals. It had been assumed that 
automatic stops, similar to those on the electrically- 
operated Rapid Transit lines of New York and Boston, 
and as used on our underground lines, might be adapted 
to steam railroad working. 

The Board still exists, the appropriation having been 
continued year by year, and it presents annual reports, 
the third of which has, as we before remarked, just been 
issued. Before considering this interesting paper, it is 
necessary to note that, by the vote of May, 1908, the 
duties were extended, and the Board has now to investi- 
gate, test, and report on the use and need of any appli- 
ances or systems intended to promote the safety of 
railway operation. Such apparatus is, however, to be 
furnished in completed shape free of cost to the Govern- 
ment. The vote of May, 1908, further authorised the 
employment of “ persons familiar with the subject to be 
investigated and tested.” 

One result of the extended powers was that the Board, 
during the year ending in November last, dealt with 308 
proposals, of which only 91 related to signalling. As 
indicative of the wider area covered, it may be observed 
that, of the remainder, 103 related to the permanent 
way, 64 were devices relating to the construction and 
equipment of cars and locomotives, 30 were connected 
with the continuous brake system, nine were for exchang- 
ing mail bags, seven were automatic hose connectors, and 
four were fog-signal layers. A result of the authority to 
employ persons “familiar with the subject” is that the 
Board engaged the services of experts to prepare 
“monographs ” on certain subjects, and these appear as 
appendices in the reports. A year ago considerable 
information was given on locomotive ashpans and on 
car wheels revolving independent of the axle. This year 
there appear “monographs” on the principles and 
mechanical development of train control apparatus for 
steam railroad service, the car wheel, and the track cir- 
cuit. The preparation of these documents has been con- 
sidered advisable owing to a majority of those who have 
presented devices to the Board for examination having 
manifested such unfamiliarity with actual railway 
operating conditions. The ‘“ monographs ” are therefore 
for the purpose “ of showing the present state of the art 
in such matters, and of directing effort along right lines.” 
It should also be noted that three years ago two mem- 
bers of the Board paid a very hurried visit to England, 
Scotland, Belgium, and France, and their views are to be 
found in the first annual report. It will be interesting to 
observe that they said that— 

The general impression obtained from an observation of the 
working of the English manual block system is one of admira- 
tion for the men, methods, systems of training, and conditions 
that make possible the high degree of safety and celerity with 
which a great volume of fast and dense traffic is handled by 
its use. 

Beyond this there was nothing of special interest in the 
first report ef the Board, unless it be the statement that 
no small portion of the correspondence of the Board had 


those whose devices had been found to possess a mini- 
mum of merit. 

The second report observes in the opening remarks 
that, as in the previous year, nearly all the propositions 
laid before the Board were lacking either in merit or 
novelty. Much time was taken up by interviews with 
inventors and proprietors of inventions, and the amount 
of time and patience demanded by those interviews was 
usually in inverse ratio to the value of the invention 
under discussion. 

From the third report, which is dated November, 1910, 
it appears that plans and descriptions of 8835 devices 
intended to promote the safety of railway operation had 
been submitted for examination at the time of the 
previous report. Of these 511 had been examined and 
reported upon. During the past year 102 additional 
devices had been submitted, making a total of 937 to 
date. In addition, there have been 48 schemes sent up 
for a second review. The number disposed of has risen 
to 819, and only 166 cases now remain. 4 ; 

Outside the field of signalling and automatic train 
control the Board has considered few devices that were 
believed to possess merit warranting special commenda- 
tion. While many of these—particularly those relating 
to track—possess meritorious features, few, if any, have 
thus far been examined which would, in the opinion 
of the Board, promote the safety of railway operation 
to any greater degree than similar devices now in 
common use. , 

Coming now to the main purpose of the Board, viz. 
the examination of appliances for the automatic contro! 
of railway trains, we find that it is a case of much ery 
and little wool. The report says that since its organisation 
the Board has examined plans and specifications of 149 
signal and automatic train-stop devices, but of these only 
sixteen have been considered of sufficient merit for the 
Board to intimate that a test, full size, would be desirable. 
Only two of these have so far been fully tested by the 
Board, while four were, at the time the report was 
written, under process of installation. As it is five years 
since the Inter-State Commerce Commission started this 
agitation for the automatic control of trains, these poor 
results would indicate that the problem, like automatic 
couplings and either-side brakes in this country, presents 
more difficulties than is generally imagined. A recital 
of the following conditions laid down by the Board will, 
perhaps, confirm this view :— 

(1) The apparatus should be so constructed that the removal or 
failure of any essential part would cause the display of a step 
signal and an application of the train brakes. If electric circuits 
are employed, they should be so designed that the occurrence of 
a break, cross, or ground, or a failure of the source of energy in 
any of the circuits would cause the display of a stop signal and an 
application of the train brakes, 

(2) The apparatus should be so designed that it may be used on 
the open roadway, on bridges, or elevated structures, in tunnels or 
subways, and where either steam or electricity is used as the pro 
pelling power. 

(8) The apparatus should be so constructed as to conform to 
recognised standards of clearance for rolling equipment and 
structures, so that those portions of the apparatus placed on the 
roadway will not be subjected to damage by rolling stock or 
engines, nor those portions placed on the vehicles be damaged by 
any structures permitted to exist on the roadway ; and at the same 
time, all vehicle parts and roadway parts which may have to come 
into operative relation with each other should be so designed that 
proper operative relation will be assured under all conditions of 
speed, weather, wear of track or vehicles, oscillation, and shock. 

(4) The system should opegate under all weather conditions 
which permit the operation of trains. 

(5) The system should be capable of control by the ordinary 
means used for indicating the condition of the block about to be 
entered, such as electric track circuit. 

(6) The engine apparatus should be so constructed as to prevent 
release of brakes after an application has been made until the train 
has been brought to a stop, or the obstruction or other condition 
which caused the application has been removed, 

(7) The system should be so designed that should operating 
conditions require it, speed control may be used ; that is, pro- 
vision made for a train to pass an automatic stop in tripping -posi- 
tion without the application of the brakes, provided the speed is 
less than a predetermined number of miles per hour. 

(8) The system should be so designed that when no cause for 
stopping a train exists, a definite and positive clear or proceed in- 
dication will be given at every point where a stop indication would 
be given or the brakes applied when adverse or dangerous condi- 
tions exist. 

(9) The system should provide, at least for use under congested 
traffic, for a continuous display of indications rather than for their 
intermittent display at certain definite points, as, of course, is 
necessary with fixed signals. 

(10) The apparatus should be so constructed and installed that 
it will not constitute a source of danger to trainmen, other em- 
ployés, or passengers. 

Two of the approved schemes have found railway com- 
panies that have expressed their readiness to test the 
same in actual practice when the inventors are ready. 
This, the Board observes, is significant, and confirms the 
opinion expressed in the second report that ‘the art of 
automatic train control, like the art of signalling, must 
be developed by those most intimately concerned in its 
use, viz., the railroads themselves.” 

At least three of the approved but untested schemes 
are stated in the report to be waiting for capital. 
While large sums of money have been spent on devices 
possessing little merit, others that are worthy have 
remained undeveloped for lack of money or business 
ability on the part of their inventors. “Inventive 
faculty and business ability seldom go hand in hand.” 
The Board has considered whether it ought not to obtain 
powers to render financial assistance in meritorious 
cases, but finds that such a scheme would be difficult of 
accomplishment. 

Another difficulty that stands in the way of the intro- 
duction of automatic train control is thus referred to in 
the report :— 








arrangement than a thin arch highly reinforced. 
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A difficulty of a different sort confronts the railroads. One objec- 
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tion which has been urged against the introduction of new safety 
appliances is that aftera partial introduction of them a liability for 
damages might exist in c tion with accidents on parts of a rail- 
road not yet equipped with them. It has been suggested that such 
a situation might be met and the objection entirely overcome, so 
that no injustice would be done to the railroads, by a simple enact- 
ment that the partial application of such devices should not of 
itself create any legal obligation to equip the entire line in the same 
manner ; that such fact should not be admitted as evidence in any 
court of an obligation to equip any part of a road not already 
equipped ; and that any case of damage occurring on any portion 
of a road not equipped should be determined without consideration 
of the installation on another part of the road. 

The Board considers it no part of its duty to suggest 
the form of such legislation, but it is quite possible that 
some legislation of the character indicated, as a matter of 
justice to the railroads, and to remove from the minds of 
railroad managers any prejudice against the tentative 
application of devices intended further to safeguard the 
public and the railroad trainmen, would be proper. The 
enactment of such a law would tend to promote the 
development of the appliances under consideration. 











THE ROYAL SOCIETY. 





THE annual conversazione of the Royal Society was 
held on Wednesday evening of this week at Burlington 
House, Piccadilly, and as usual a large number of inter- 
esting exhibits were open for the inspection of the guests. 
Of such exhibits we can only notice a few. By far 
the larger proportion of them were of biological or 
astronomical interest, and therefore do not fall quite 
within the scope of THE ENGINEER. 

The first exhibit which we shall notice is that shown 
by Professor E. Wilson and Mr. W. H. Wilson. This 
consists of an improved high-tension discharge apparatus. 
In it energy is stored in a magnetic field by an induct- 
ance, It is then permitted to surge into a condenser, 
which forms, with the inductance, a low-frequency 
oscillating circuit, and when so stored the condenser is 
mechanically bridged across the primary winding of an 
induction coil, thus forming a high-frequency oscillating 
circuit. The energy is then transferred by the secondary 
winding to the work circuit. The above cycle of events 
is controlled by a motor-driven interrupter. Tapping 
points on the inductance winding allow of a suitable 
range of voltages being used. Professor Wilson also 
exhibited a high-tension electrostatic watt meter. This is 
designed to measure power on alternating-current circuits 
up to about 20,000 volts and 200 ampéres. The high 
voltage is applied directly to the fixed system without the 
customary reducing ratio. A direct-current armature, 
rotated at known speed in an air-cored magnetic circuit, 
is used to produce a suitable voltage in phase with the 
main current, and to impress it upon the moving system. 

Some interesting experiments on stream-line motion in 
curved pipes were demonstrated by Professor J. Eustice. 
By means of filaments of coloured water he showed that 
when water is flowing from a straight to a curved pipe 
some of the filaments approach the sides of the pipe and 
cross from the outside to the inside of the curve close to 
the walls. Several colours were used in the glass pipes, 
and the interlacing of the colours caused by the vortex 
motion produced curiously beautiful effects. 

Sir Henry Cunynghame and Professor Cadman showed 
a contrivance to be fitted to a miner’s safety lamp for 
the better detection of fire-damp. This apparatus was 
referred to very briefly by Sir Henry in a recent lecture 
before the Royal Society of Arts, and excited some con- 
siderable interest at the time. The contrivance consists 
of a small piece of asbestos soaked in carbonate of soda, 
which can, at will, be introduced into the flame of the 
lamp without the necessity of lowering it. The presence 
of small percentages of gas is immediately indicated by 
the appearance of an orange-coloured cap of the same 
character as appears when a wire, charged with soda, is 
introduced into a Bunsen gas flame. Sir Henry also 
exhibited a new form of differential hygroscope. The 
device consists of two thermometers, one with a wet and 
the other with a dry bulb. Instead, however, of being 
placed apart as usual, the stems of the two are brought 
into juxtaposition. They are not equally divided, but are 
so arranged and divided that when the top of the column 
of one of them sinks below the top of the column of 
the other, any desired hygrometric state of the air is at 
once seen by simple inspection without any scale or 
reference to any table, and irrespective of the tem. 
perature. 

An analytical balance, with the beam protected from 
the effects of varying temperature, was shown by Mr. 
J. J. Manley. The beam of this balance is completely 
enclosed by an auxiliary inner case, which is made of 
magnalium and fitted with plate-glass shutters. Beneath 
the base plate of the case battle plates are attached to 
the pan suspensions and pointer. These bafile plates 
intercept and deflect any convection currents ascending 
from the experimenter’s hand, and so prevent them from 
striking the beam. By these combined devices very 
great uniformity in the temperature of the balance beam 
may be maintained. Mr. Manley had also at hand some 
interesting curves showing the comparative effects of 
temperature changes on his balance and those of the 
ordinary unprotected type. An extraordinary degree of 
sensibility is claimed for this balance, and we are 
informed that this sensibility is practieally constant at all 
temperatures up to a reasonable limit. 

The readers of Dr. Vaughan Cornish’s recent delightful 
volume on the waves of the sea will be interested to 
learn that the author has extended his observations to 
waves produced in snow and loose earth or sand by the 
passage of a sledge. In snow these waves, or “cahots,” 
as they are called, are well known, and Dr. Cornish 
exhibited a photograph of a typical train of such waves 

taken in Montreal. At Coniston, Lancashire, there is a 








the country roads. When this traffic is in one direction 
only, waves bearing a close resemblance to the snow 
waves begin to form, and gradually become more pro- 
nounced as time goes on. Dr. Cornish has been success- 
ful in reproducing these undulations experimentally by 
towing a model sledge over damp gravel on a lake beach. 

Mr. Eric S. Bruce had a series of photographs and 
prints on view descriptive of various types of dirigible 
balloons, and Mr. A. W. Clayden showed a new form of 
actinograph or radiation recorder. 

Professor E. G. Coker demonstrated the fact that any 
transparent material when stressed behaves like a doubly 
refracting crystal, and that by means of the interference 
colours produced when polarised light is passed through 
the material the distribution of the stress can be inferred. 
This interesting exhibit may be regarded as supplementary 
to Professor Coker’s recent paper before the Institution of 
Naval Architects. 

Sir Wm. Ramsay and Dr. R. W. Gray exhibited a micro- 
balance which is capable of registering about »5}p th of 
a milligramme—0.000,000,05 gramme. This balance, made 
essentially from the designs of Steele and Grant, is com- 
paratively insensitive, one at University College being 
more than ten times as sensitive. The plan of adding 
small weights was worked out at University College; it 
consists in altering the apparent weight of the air ina 
sealed quartz bulb, suspended from one arm by a silica 
fibre, by altering the pressure of air in the balance 
case. It was with a balance of this type that the den- 
sity of niton was determined with less than one-tenth 
of a cubic millimetre. 

A curious anomaly in the lagging of wires and pipes 
was demonstrated by Mr. Alfred W. Porter. A sheath 
consisting of a bad thermal conductor (like asbestos or 
glass) surrounding a sufficiently narrow hot body, assists 
the escape of heat instead of retarding it. This effect is 
shown by means of a platinum wire heated electrically. 
Parts of the wire are covered with glass. Where the 
cover is situated the wire keeps quite cool (at about 
100 deg. Cent.) even when the bare part is at 1000 deg. 
Cent. Examples of lagged steam pipes were also 
exhibited. 

Messrs. Elliot Brothers had on view the Anschiitz 
gyro-compass. This may be regarded as a practical 
application of a gyrostat as a mariner’s compass. The 
apparatus consists of a gyrostat so suspended that its axis 
points to the true north, thus avoiding the necessity of any 
considerations of variation. The “directive force” is 
considerable, and on that account the apparatus can be 
made use of to transmit its indications to various points 
in a ship. 

Dr. W. Rosenhain and Mr. $8. W. Melsom showed a 
portable potentiometer for temperature measurements 
with thermo-couples. This instrument has been designed 
to overcome the disadvantages attached to the use of a 
direct deflection milli-voltmeter for determining the 
E.M.F. of thermo-couples over a wide range of tempera- 
ture, and provides a constant deflection for a given 
number of micro-volts over the whole range. 

By means of a miniature electric furnace Dr. J. A. 
Harker and Mr. C. G. Eden showed that ionisation may 
take place between the electrodes when the tempera- 
ture exceeds a certain value. The furnace consists of a 
carbon tube through which alternating current is passed. 
Insulated carbon electrodes enter the furnace at each 
end. These are connected with a battery of variable 
E.M.F. and a current measurer. One electrode is 
hollow, and upon it is sighted an optical pyrometer, 
suitable for measuring temperatures up to 3000 deg. 
Cent. The space between the electrodes may be varied 
as required. No current passes through these electrodes 
when the furnace is cold, but at about 1400 deg. conduc- 
tion begins, and at over 2000 deg. relatively enormous 
currents of several ampéres may be passed, the apparent 
resistance of the gap falling to a fraction of an ohm. 
The phenomena are not those of an arc, and are 
unaltered by passing an indifferent gas through the fur- 
nace. We were informed that this discovery may have 
some important technical deveiopments in the near 
future. 

A simple apparatus for measuring small thicknesses 
and displacements was exhibited by Mr. E. H. Rayner. 
A small three-legged table is employed supporting a 
mirror whose plane is paralle] to a line joining two of the 
legs, such as is used, for instance, in the Ewing extenso- 
meter. By observing the alteration in the direction of a 
beam of light reflected from the mirror, the thickness of 
thin plates placed under the third leg may be measured. 
The apparatus may be made unusually sensitive, as the 
distance between the point of the third leg to the line 
joining the other two can be as small as 1mm. It has 
been adapted to measuring small thicknesses, giving a 
magnification of about 10,000 times, and repeating to 
0.0001 mm. In measuring the dilatation of a metal rod 
about 6in. long, a deflection of about 2in. per deg. Cent. 
may be obtained. 

During the evening two demonstrations were given in 
the meeting room. The first of these, by the Hon. R. J. 
Strutt, referred to the after-glow of an electric discharge 
and an active modification of nitrogen. Experiments 
were shown which proved that the well-known “ after- 
glow ” of Geissler tubes containing air is a phosphorescent 
flame, produced by the reaction of nitric oxide and ozone, 
formed in the discharge. Mr. Strutt then showed that 
nitrogen gives rise to a different kind of after-glow. The 
latter he regarded as resulting from the formation of an 
active modification of nitrogen, which slowly reverts to 
the ordinary form with luminosity. It was shown that 
acetylene is spontaneously inflammable in this active 
nitrogen, and burns to cyanogen, the flame showing the 
characteristic spectrum of that gas. 

The second demonstration was given by Mr. Joseph 
Barcroft, and was entitled “The Adaptation to High 
Altitudes in relation to Mountain Sickness.” 











BEET SUGAR FACTORIES. 


ON Wednesday evening last Mr. Hal Williams read 
before the Royal Society of Arts, on ‘‘Beet Sugar Factories,” 


a Paper, 


The author began by discussing the sugar beet itself, There 
was, he said, a popular idea that the sugar beet required an 
abnormal amount of sun. This was incorrect. What it 
really did want was plenty of moisture up to, say, the middle 
of August while the root was growing, and plenty of sun 
during September and the beginning of October. Asa matter 
of fact better beet, and roots richer in sugar, could be grown 
in this country than practically anywhere else in Kuro 
It was remarkable, he continued, that the sugar beet 
industry, which was the life and soul, agriculturally speak. 
ing, of the North of France and Belgium, should, in this 
country with its even more suitable soil and climate, be 
without any commercial value atall. Beet, it was explained 
gives the best results when grown with a two years’ interval 
between successive crops. It requires deep cultivation jn 
order to get the best roots. It was for this reason that 
ground which has produced beet one year produces excellent 
crops of cereals the other two. 

Having dealt with the beet and the method of growing it, 
Mr. Williams next described its harvesting and carriage to 
the factory, explaining that even with ordinary hand labour 
and bullock carts the price obtained by the farmer was sufij- 
cient to pay him. The course of the roots was then traced 
through the factory. It was explained that they were first 
of all delivered and stacked ; they then were conveyed into 
the factory through hydraulic channels, where part of the 
washing was performed. In the factory they and the water, 
by means of which they had been carried, were then lifted 
into washers by revolving wheels. After the washing process, 
which is very carefully performed, the roots are cut into 
slices or cossettes, which are then placed in diffusers and 
treated with either fresh water or water which has already 
passed through a diffuser. The diffusers are, in fact, used in 
series in much the same manner as a battery of acidulating 
tanks, until all the sugar in the slices—except about 0.2 per 
cent. which cannot be recovered—has been extracted. The 
resulting liquor or green juice is weighed and taken to 
heaters, and thence to liming tanks where it is treated with 
lime to remove the organic impurities. The cossettes or 
exhausted slices are removed and passed through presses so 
as to free them from a large proportion of water. They are 
then either sold as they are or mixed with molasses and dried 
further, when they form a good cattle food. 

The subsequent treatment of the juice next received atten- 
tion. The lime is first of all precipitated by CO,—this gas 
as well as the lime being made on the site. The juice is then 
passed through filter presses, again treated with CQ., and 
again filtered. Possibly this process is repeated a third time. 
The juice, which is then a light yellowish liquor at a density 
of 6 to 7 deg. Bé, is subsequently passed to evaporators. In 
this connection the author described the Kestner Climbing 
Film Evaporator which works without vacuum. After the 
juice has been evaporated to a density of 30 to 33 deg. Be, it 
is delivered to vacuum pans of the ordinary type, and is 
evaporated until the bulk of the sugar crystal has formed. 
It is then passed to cold malaxeurs, or stirrers, where it 
remains for from two to four days. These machines keep 
the mass of juice and crystals moving until the crystals have 
formed sufficiently, when it is passed to centrifuga! machines. 
The remaining liquor is further treated in order to obtain 
additional crystals. The crystals are subsequently refined, 
and this is usually done at an establishment separate from 
the factory. 

The author expressed his surprise that the beet sugar 
industry was not practised in this country. He explained 
that it was found to be most profitable in those countries 
were it was in vogue. A factory to deal with 500 tons of 
beet a day would cost about £60,000, and this would need 
the produce of from 2500 to 3000 acres to keep it properly 
employed during the 80 days or so of the beet harvest. 

The discussion which followed the reading of the paper was 
of an unusually interesting character. All the speakers 
agreed that it would be possible to produce beet sugar at a 
profit in this country, and concurred in deploring that the 
industry had not obtained a footing here. 





THE WRECK OF THE ARMY AIRSHIP. 


MISFORTUNE has persistently attended on the Lebaudy 
airship, and in the final disaster which befel the vessel on 
Thursday evening of last week we trust the authorities will 
begin to perceive the futility of attempting to conquer the 
air with such an unwieldly machine. If this lesson is borne 
in upon all who yet cling to the idea of practical flight by 
means of dirigible balloons, the money already expended on 
this airship will not have been wasted, but will rather have 
been put to a wise and humane cause. But we fear that it 
will take the expenditure of a vastly greater sum of money 
and many such disasters before the public generally renounces 
its faith in the ‘‘ lighter-than-air ’’ type of flying machine. 

It will be remembered that in October of last year the 
Lebaudy airship, on a day almost ideally suited to such an 
attempt, left its makers’ works at Moissen in France, and, 
sailing by way of Rouen and Brighton, arrived without any 
untoward incident at Aldershot. But as the vessel was being 
housed in the military balloon shed on Farnborough Common 
the gas envelope struck a girder, was ripped open, and col- 
lapsed. The repairs necessitated by this mishap occupied a 
considerable time, and, indeed, it was not until Thursday 
evening of last week that the airship was ready to leave the 
shed. On that day she was being taken out for a trial flight, 
on the completion of which, through the generosity of the 
Morning Post, she was to have been handed over to the War 
office. At about six o’clock, the weather being calm and 
fine, the airship rose with a crew of seven on board. For au 
hour the flight lasted quite satisfactorily. Then, when she 
was being taken back to the shed with her propellers still 
rotating and ropes thrown over the side, it was found that 
the men on the ground could not hold herdown. She drifted 
away beyond their reach, and finally fouled some trees on 
the Common. The envelope burst, and the wrecked airship 
hung a shapeless mass suspended from the trees and the roof 
of a neighbouring house. The trees saved the lives of the 
crew, and except for a few bruises and burns no one was 
injured. It is understood that several months will elapse 
before the airship is again ready for service. Whether, how- 
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required for the repairs were instead devoted to assisting 
aeroplane work in the Army, is a point we would earnestly 
commend to the attention of the Advisory Committee for 
Acronautics. 


AXLE BRASS BORING MACHINE. 


A MACHINE for simultaneously boring railway carriage 
and wagon axle brasses in sets of three is shown in the 
accompanying illustration. The operations necessary in 
carriage brasses consist in grooving the surface of the brasses 
with a V-tool and recessing the ends preparatory to lining 
with white metal. In the case of wagon brasses the opera- 
tions include smooth boring of the surface and rounding the 
ends. To expedite the operations the boring bar is provided 
with a set of three cutters, so that all the machining can be 
done at one setting whilst the brasses are held in the chuck. 
For the latter purpose suitable slippers are provided to 
accommodate the various kinds of brasses. The outer end of 
the boring bar is supported by the stay shown, and this is 
fitted with means for adjustment for wear. The operations 
of boring and grooving are performed by means of the self- 
acting travel of the saddle, an automatic stop motion being 
fitted to prevent overrunning. When facing the ends the 
bush shown at the front of the saddle is set back in its 
bayonet socket to avoid shifting the stop collar, the travel of 
the saddle being effected by means of the hand whecl, and 
the clutch on the feed screw being out of gear. 

The headstock is cast in one piece with the bed and has 
a two-speed cone pulley, 15in. and 18in. diameter by 44in. 
wide, and back gearing with excentric disengaging motion. 
The stout steel spindle runs in parallel gun-metal bearings, 
the front one being 4in. diameter and the back bearing 2#in. 
diameter. The bed is 5ft. 6in. long and 144in, wide on the 
face, and is mounted on suitable standards, one being in the 
shape of a cabinet to hold the spare tools, slippers, &c. The 
space between the face of the bed and the centre of the boring 
bar is 8gin., and the travel of the saddle along the bed 18in. 


The machine was designed and built by Cunliffe and Croom, 


Limited, Manchester. 








DOCKYARD NOTES. 


_ THE following from the Hampshire Telegraph is interest- 
ing :—*‘ It should not be forgotten either that although the 
days of sailing ships of war have long since gone, there is quite 


as much, if not more, ‘ sail work’ done in the Royal Dock- | 


yards than ever there was. 
requires far more skill than was necessary for his fathers in 
the days of the ‘wooden walls of old England.’ Then the 
different classes of sails were of similar pattern, but now-a-days 
it is a question of making deck awnings, wind sails, canvas 
coverings for various purposes, c., and these are all of 
er design, so as to suit the requirements of the various 
ships,’ 

; IN view of the entry of a new term of naval cadets it is of 
interest to learn officially that since the new scheme for the 
training of officers came into operation in September, 1903, 
the number of cadets entered up to the end of last year was 
1580. Of these 173 were withdrawn, 108 for inability to keep 
up with the work, and 65 owing to ill-health and other 
reasons, At the end of last year 450 midshipmen under the 
new scheme were in ships at sea. 





THE Artillery Commission which has been visiting gun 
foundries in England, France and Germany for the purpose 
of deciding on the type of artillery for the battleships ordered 
from the Armstrong group, has returned to Constantinople 
after an absence of two months. It is understood (says 
Bouter) that the report of thé Commission presented to the 
Minister of Marine is unanimously in favour of the guns of 


| 
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The modern sailmaker, too, | 





the Armstrong-Vickers system, which are pronounced 
immeasurably superior to those of continental manufacturers. 





BY way of contrast with the new Conqueror, it may be 
mentioned that the last Conqueror in the Navy was launched 
in 1881, was 270ft. long and displaced 6200 tons, while her 
armament comprised two 12in. and four 6in. guns. Her 
broadside fire amounted to 1900 lb. of metal, while the new 
Conqueror will fire 12,500 Ib. from her big guns and 558 Ib. 
from her 4in, cn the beam. The old ship steamed 14 knots, 
with engines of 6000 horse-power. The new Conqueror is 
designed for 21 knots, with 27,000 horse-power turbine. 





NEW INSTRUMENTS FOR THE MEASURE- 
MENT OF TEMPERATURE. 


SOME electrical instruments designed for the purpose of 
measuring all temperatures between — 300 deg. Fah. and 
+ 2900 deg. Fah. have been brought to our notice by the 
Leskole Company, Limited, of Palace Works, Enfield. Two 
distinct systems are adopted. For readings up to 900 deg. 
Fah., the variations in the electrical resistance of small coils 
of pure nickel wire are made use of, the resistance of such 
wire varying fairly considerably with a change of tempera- 
ture. The resistance is measuted on a galvanometer by 




















Fig. 1 


comparison with other resistances not so sensitive to changes 
in temperature. The resistances and galvanometer are con- 
nected in the Wheatstone bridge fashion, and the resistances 
are so adjusted that the pointer of the galvanometer remains 
at rest when the thermometer element has the temperature 
marked at the start of the scale, but moves as soon as an 
increase above this value occurs, and the rise of temperature 
is indicated in degrees Fahrenheit or Centigrade, according 
to the scale provided. The current for working the instru- 
ment is furnished by a two-volt accumulator. A special 
regulating rheostat is fitted on the switchboard, by means of 
which the current is maintained at a definite value. In 





Fig. 1 an indicating instrument is shown, together with the 
regulating resistance. This instrument is provided with a 
number of plug contacts, so that it can be connected up to 
different resistance thermometers situated in various places. 

For temperatures above 900 deg. Fah., and also for the 
low temperatures down to — 300 deg. Fah., the firm adopts the 
principle of measuring the current generated at the junction 
of two dissimilar metals when exposed to heat. As in the 
instrument just described, the scale of the galvanometer, 
which is used for indicating variations in this current, has 
a scale marked off in degrees of temperature. This scale can 
be made to commence and end at any desired temperatures 
within the limits stated above. The resistance elements 
employed for the first-mentioned system are usually made in 
the form of small coils, and mounted in various ways. For 
use in connection with measuring the temperature of rooms 
or chambers they take the form illustrated in Fig. 2. 

For use with liquids they are fitted in brass or copper 
tubes, and for water under pressure, steam, &c., they are 
guarded by steel tubing and provided with screwed collars 
as shown in Fig. 3. The thermometers and the small 
accumulator supplying the current are connected to the 
switchboard by means of insulated copper wire. By insert- 
ing a plug in the contact hole corresponding with any parti- 
cular thermometer, the pointer of the instrument is caused 
instantly to indicate the correct temperature at the place 
where the thermometer is situated. To adjust the voltage 
of the battery, the plug is inserted in a special contact hole, 
when the regulator on the board is moved to one side or the. 
other until the pointer coincides with a red line marked on 
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Figs. 2, 3, and 4 
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the galvanometer scale. The indicator is always mounted 
on a white marble panel, which also carries the battery 
regulator and the requisite number of plug switches, as 
shown in Fig. 1. 

The galvanometers-used for the second system which, as 
already stated, is used for the higher and lower temperatures, 
are of the same pattern as those employed in connection with 
the system just described. But as the galvanometer only indi- 
cates the difference between the hot junction at one end of 
the element and the cool at the other, the scale of the 
galvanometer must always be marked accordingly. A 
special setting arrangement is provided by means of which 
the starting position of the pointer may be advanced to this 
temperature, thus rendering correction unnecessary. For 
temperatures above 1100 deg. Fah. the galvanometers are 
preferably made horizontal, and are provided with needle 
pointers and mirrors to prevent parallax errors. 

For temperatures up to 1100 deg. Fah. the junction form- 
ing the thermometer element consists of iron and constantan, 
whilst for readings up to 2300 a patented couple composed of 
carbon and nickel is employed. The highest temperatures 
are measured by means of junctions of platinum and plati- 
num-rhodium. The elements are mounted in a variety of 
armourings to suit the conditions encountered in practice. 
Iron, steel, porcelain, graphite, silica, or ‘‘ silit’’ tubes are 
used according to circumstances. At A, in Fig. 4, a thermo- 
element for annealing furnaces is shown, and at B an element 
as used when measuring the temperature of flue gases. 








Tue Trans-Paraguayan Railway is in three great 
sections, their approximate lengths being as follows:—Sao Fran- 
cisco, Brazil, to Uniao, 248 miles ; Uniao to Iguassu Falls, Paraguay, 
373 miles; Iguassu to Asuncion, 248 miles. About 60 miles up from 
the coast, a part of the most difficult section is already built. The 
section from the coast to Uniao ought te be completed in two or 
two and one-half years. The line from Uniao to Iguassu Falls will 
require five or six years. Speeds should reach 45 miles an hour, 
and the whole run be accomplished in between 36 and 48 hours. 
The line already in existence when the Trans-Paraguayan plan 
was taken up had been built and run by a small private company. 
Rolling stock and equipment on the Trans-Paraguayan are to be 
the same as that in general use on the Sao Paulo-Rio Grande— 
American locomotives and largely American cars, particularly the 
passenger cars. 


T'HE vast amount of work which has been carried out 
in connection with signalling devices is discussed in the last report 
of the Inter-State Commerce Commission. Collisions resulting from 
the weakness in the time interval or train-dispatching system, and 
the deficiencies in the block system due to untrained or undisciplined 
signalmen, as well as errors on the part of enginemen and train- 
men, have, the report states, led tu public demand for automatic 
devices. In commenting upon this report, a contemporary states 
that many seem to believe that the introduction of the automatic 
train stop would greatly diminish railway collisions of all classes. 
While it is true that the use of automatic features in the block 
system itself, as a result of which block signals are actuated 
directly by the movements of the train, would greatly diminish the 
number of collisions due to errors in manual block working, the 
fact should be clearly borne in mind that the automatic stop 
corrects but one defect, namely, the failure of the engineman to 
observe, understand, and obey signal indications. It does not in 
any way ensure that the indications displayed will be correct, nor 
in any way prevent collisions due to the inherent defects of the 
dispatching system, nor to improper working of the block system, 
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ELECTRIFICATION EXTENSIONS ON THE 
L.B. & 8.C. RAILWAY. 
Our readers will remember that in December, 1909, the 
London, Brighton and South Coast Railway opened for 
traflic the electrified portion of its line between Victoria 
and London Bridge. The directors considered that the 
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Fig. 1—ELECTRIFIED LINES OF THE L.B. & S.C.R. 


success of this experiment—for so it was certainly 
regarded, at any rate, at first—warranted them in pro- | not exceeding 75 deg. Cent. in any part. 


With this object in view, no less than 46} miles of single 
track have been equipped, and thirty trains built, during 
the intervening nine months, which may be considered a 
very smart piece of work. 

The overhead equipment is practically the same as that 
employed for the line between Victoria and London Bridge, 
which is known as the South London line. The construc- 
tion is of the double catenary type, the contact wire being 
supported from its suspending wires every 10ft. The 
contact wire is of copper and round in cross section, but 
with two fairly deep grooves on either side to allow the 
suspending clips to geta firm hold. All the insulators are 
| of porcelain and of a special form, which was arrived at 
| as the result of practical experiments lasting nearly twelve 





months. No tightening device is used for the conductor 
wires, as experience has shown that in the English climate 
such devices are unnecessary. The normal electrical 
pressure on the contact wire is 6700 volts, the 
| current is single-phase, and the periodicity 25 cycles 
| per second. The electrical energy for running the 
| trains will, as in the case with the South London 
| line, be obtained from the Deptford station of the London 
| Electric Supply Company. In order to limit the drop in 
potential in the return circuit, series booster transformers 
are placed at various points along the line. Besides this, 
a so-called distributing cable is run the whole length of 
the electrified line. The inner conductor of this cable is 
in parallel with the overhead conductors being connected 
to them through switches contained in switch cabins, 
| whilst the outer conductor is bonded to the rails. The 
switch cabins are in telephonic communication with one 
another. 

The original rolling stock of the South London line 
| consisted—see our issue of February 12th, 1909—of six- 
| teen motor coaches, each equipped with four motors de- 
| signed to givean outputof 115 horse-powereach for one hour 

and 57 horse-power continuously with a temperature rise 
In the middle 





ceeding with the conversion for electrical working of | of the day the trains are made up of two coaches, one a 
further portions of their line. Accordingly they decided | motor and one a trailer, whilst in the morning and even- 


to electrify the lines between Battersea Park and West | ing two such trains are coupled together. 


Norwood, Crystal Palace and Selhurst, and between 
Peckham Rye and West Norwood, with the connecting 
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Evidently it 
was considered that the horse-power in the motor 
‘coaches for the extensions might advantageously be 
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Fig. 2—REPAIR SHOP AT PECKHAM RYE 


loop between Tulse Hill and Streatham Hill. The first 
and second portions of the undertaking are shown 
=o =m = = = and © © © © e@ @ respectively, 
in the accompanying sketch map, Fig. 1. The length of 
route between Victoria and London Bridge was 8.7 miles, 
but the length of single line electrified was 20.5 miles. 
The extensions will bring the total length of single line 
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Fig. 3—REPAIR COACH 


dealt with up to 62 miles. The decision to proceed with 
this additional work was only made in May of last year, 
the work being commenced three months later, but 


we are informed that the inspection of the Crystal | 


Palace extension by the Board of Trade took place 
on Friday, April 28th. Every effort has been put forward 
to complete this portion of the line in time for the opening, 
to-day, of the Festival of Empire at the Crystal Palace. 


increased, for in the new rolling stock—which comprises 
thirty motor coaches—the coaches will each have four 
motors designed to give 175 horse-power for one hour and 
100 horse-power continuously. In consequence of this 
increased power, the motor coaches will be able to deal 
with two trailer coaches, and in the busy hours two such 
trains will be combined, making six coaches in all. 
There are four motors in each motor coach, so that the 
six coach trains will have a total of 1400 horse-power 
available for one hour or 800 horse-power for continuous 
working. 

The average acceleration from 0 to 30 miles an hour is, 
for the South London trains, one mile per hour per 
second. The energy consumption per ton-mile, disregarding 


the weight of passenger and with no mileage allowed for | 


empty running or shunting, and including all energy used 
for the repair shops and the leakages from all sources, 
was, for the South London line during the eight first 
months of 1910, 75.4 watt hours. The actual energy 
consumed by the train was 63.1 watt hours. It will be 
interesting to see what figures are arrived at with the new 
line. The total weight of a four-car South London train 
empty is 150 tons, and of this the electrical equipment, 
including all cables and fittings for lighting, motor com- 
pressor, and other machinery and gear, accounts for 
18 tons. In the coaches for the new Crystal Palace 
extension the weight of a three-car train is 102 tons, and 
the weight of the same equipment on the same basis as 
the above is, we understand, 19 tons. 

As in the case of the original trains on the South London 
line the coaches for the extension are to be provided with 
side doors. It is maintained that coaches so arranged 
empty and fill much more quickly than do those with 

| entrances only at the ends. There is, however, no corridor 
from end to end of the new coaches, as in the South 

| London vehicles. There is, we believe, no alteration in 

| the form of the overhead bow collectors. As was the 
case on the South London line these are of special design, 
having regard to the varying heights at which they have 
to work. There is a difference of as much as 6ft. between 
the highest and lowest working positions. 

For the South London line car sheds and repair shops 
were erected near Peckham Rye. There the electric 
trains are inspected and overhauling and maintenance is 


a 
carried out. Similar sheds have also been provided at 
Norwood Junction for the extension. They are equipped 
with electric cranes and capstans, which greatly facilitate 
the operation of the trains. We are enabled to give in 
Fig. 2 an interior view of the repair shop at Peckham 
Rye, which gives a very good idea of the arrangements 
An interesting part of the equipment is a petrol electric 
repair coach, of which we also give a view in Fig, 3 
The utility of such a vehicle can be easily appreciated, 
Of the other views which accompany this article, Fig. 6 
represents one of the motor bogies; Fig. 7 the inside of 
the high-tension chamber, in one of the motor coaches, 
with the door open; Fig. 8 shows the various portions 
of one of the motors; Fig. 9 a view looking down on the 
top of one of the coaches showing the collecting bow 
lowered; Fig. 4 the upturned floor of one of the cars 








| 
| Fig. 4—WIRING UNDER FLOOR 

} 

| showing the wiring, and Fig. 5 a view of a motorman’s 
compartment. 

| The contractors for the extensions were the Allgemeine 
| Elektricitits Gesellschaft, of Berlin, and for the electrical 
| equipment of the trains, the Metropolitan Amalgamated 
Carriage and Wagon Company for the motor coaches and 
| part of the trailing stock—the remaining part of the latter 
| having been constructed by the Brighton Company at its 
| Lancing works—for the overhead work feeders and dis- 
| tributing system R. W. Blackwell and Co., Limited, the 
| cranes and capstans having been supplied by Stothert 
and Pitt, Limited. The switch cabins and the new 
carriage sheds at Norwood Junction were designed and 
carried out under the supervision of Mr. Charles F. 
Morgan, chief engineer of the Brighton Company. The 








Fig. 5—-MOTORMAN’S COMPARTMENT 


whole of the work of conversion, both for the South London 
line and the extensions, was designed by and carried out 
under the supervision of Mr. Philip Dawson, M. Inst. C.E., 
the company’s consulting electrical engineer. 








Tue Board of Trade have recently confirmed the under- 
mentioned Order made by the Light Railway Commissioners :— 
Doncaster Corporation Light Railways (Extension) Order, 1911, 
authorising the construction of a light railway in the rural district 
of Doncaster, in the West Riding of the county of York, in exten 
sion of the existing and authorised light railway undertaking of 





the mayor, aldermen and burgesses of the borough of Doncaster, 
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Fig. 8—-CONSTITUENT PARTS:,OF ONE OF 
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Fig. 9-TOP OF MOTOR COACH, SHOWING CURRENT COLLECTORS 
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THE ROLLING OF SHIPS." 
By GEORGE IDLE, M.I.N.A. 
No. III.+ 

LET us now consider the performance of the ships :—The 
“theory of rolling’’ teaches that, with ships of equal size, 
the stiffer ship should roll through the greater angle and 
with greater frequency when the conditions are favourable 
for rolling. 

But here we have a ship with only 1°33 M.G. with an 
average of 69 deg. for the four greatest oscillations, while, on 
the same station, ship D, having exactly double the meta- 
centric height, with an average of only 57 deg.—a difference 
of 12 deg. in favour of the latter ship. According to the 
“theory’’ all the ships of A class ought to be steadier than 
the latter ships, but it cannot be gainsaid that they are not, 
and the uniform character of their behaviour confirms the 
accuracy of the records. 
to 134 deg. over C, and not less than 274 deg. over B in the 
average. The superiority of E over C is not so marked, but 
the difference of 4 deg. does not measure the full extent of 
the former’s advantage. 
ment: ‘‘Ship E is a better ship in every way (compared 
with ships Band C). She is steadier and drier and will not 
roll more than once to the eight times of shipC. I have 
noticed,’’ he continues, ‘‘that when the former is riding in 
a beam sea that she will lift herself right over it, and she 
will do this for a minute or more before she misses, and then 
she will roll and register nearly as much as ship OC, but it 
will only be for one or two oscillations, when she again 
becomes quite steady.”’ 

_ This introduces a factor that has not hitherto been taken 
into account, the factor of frequency. To ascertain its value, 


with sharp edges, by first, increase of pressure on the keels 
caused by currents passing in an opposite direction to that of 
the ship in rolling, and, secondly, by redistribution of pres- 
sure on the ship’s side brought about by the discontinuous 
motion of the water past the keels. Consequently the ship 
with a quicker motion and a greater righting movement will 
assist the action of its bilge keels, provided that they are 
placed in such a position, and are of such a shape as will 
absorb the whole of the energy. This will explain why D 
with the larger righting movement compared with C—of 151 
tons to 120 tons at 10 deg.— together with an acuter bilge 
angle and a greater radius of oscillation performs better than 
that ship. While B, whose metacentric height, on the other 
hand, is greater than D’s, is a less steady ship because the 


| bilge angle here is yet more obtuse, her radius of oscillation 


less, and the bilge keels nearer to the centre of the ship, where 


| they are therefore less productive of discontinuity. Of yet 


D shows a superiority amounting | 


I quote from the master’s state- | 


it will be necessary to make observations on several consecu- | 


tive rolls, This may be done by using some form of self- 
recording pendulum, and the experiment, if properly carried 
out, should yield important data. For the time being it is 
sufficient to note the fact vouched for by the master of this 
vessel. What is itssignificance? The answer turns, I think, 
on the form of the section, and more especially on the posi- 
tion and form of the bilge keels. 

Professor Bryan shed some light on the problem when, in 
1900, he read a paper before the Institution of Naval Archi- 
tects on the action of bilge keels. He advanced the theory 


| argued that it would account for the observed effects. 


| the centre of oscillation. 


that the energy produced by a rolling ship fitted with bilge | 


keels is dissipated by the setting up of discontinuous motions 
in the water and by wave formation. While admitting his 
inability to estimate the exact proportion of the total effect 
caused by wave formation, he was able to show mathemati- 
cally that the predominant factor is the discontinuous 
motions caused by the bilge keels. 

Froude’s researches proved that the coefficient of resistance 
on a lamina moving in water at right angles to its surface is 
1-6 lb. per square foot, with a mean velocity of 1ft. per 


second, and Professor Bryan showed that this coefficient may | 
be multiplied eight times and more, in the case of bilge keels | 


; * Pay er read before the Engineering and Scientific Association of 
reland, February 6th, 1911. . 
t No. Il. appeared May 5th. 





greater significance is the difference between the bilge keels ; 
experiment here confirms Professor Bryan’s theory, and we 


| find a reason here for preferring the pointed keels of D and E 


to the broad log keels of B and C. 

More recently—that is in 1909—Mr. Johns has written a 
paper on the action of bilge keels, viewing the question from 
a somewhat different standpoint. His theory is based on 
Beaufoy’s experiments on thin plates moving with accele- 
rating velocity in water at right angles to their surface. It 
was found that the ‘‘ virtual’’ mass—that is the actual mass 
plus the ‘‘ dead water ’’ moving with and behind the plates— 
increases directly as the velocity, so that in the case of a 
plate of 1 square foot area the virtual weight when moving 
at 2ft. per second is 9001b., which is equal to a column of 
water of same sectional area as the plate’s surface and 14ft. 
in length, moving with the plate. 

Applying this equation to the action of bilge — 

e 
constant velocity and the velocity by acceleration being 
known, it may be possible to determine the increase in the 
virtual mass of the ship in the neighbourhood of the keels 
with the consequent augmentation of inertia and lowering of 
A rough illustration would be to 
suppose that the keels are anchored by means of chains, and 
to imagine that the strain on the chain varies with the velocity 
of the ship’s movement. It would be necessary, however, to 
assume that the resistance is greatest when the ship is 
passing the upright position. The two theories I have briefly 
and inadequately outlined are not mutually inconsistent, as 
they deal with two distinct sets of phenomena—Professor 
Bryan’s theory has to do with phenomena happening in front 
of the keels, and Mr. John’s with phenomena happening 
behind them. Both, however, point to the same conclusion— 
that the bilge keels should be deep; that they should have 
sharp edges ; that they should be placed at the bilges, so as to 
give the largest radius of oscillation at right angles to their 
motion ; and that the stability of the ship should be great, 
so as to cause acceleration. 

To return to our consideration of Table III. (ante), I have 
called attention to the comparative performances of the seven 
ships, in which a distinct improvement has been shown by the 
adoption of, chiefly, more efficient bilge keels, and we have seen 





that this improvement might have been expected for 
mathematical and hydro-dynamical reasons. Now, looking 
to the amplitude of the oscillations, we see that they are still 
considerable, even granting that they have been somewhat 
exaggerated by the clinometer. If anyone be disposed to 
object that they are excessive, let him bear in mind that 
these ships are, none of them, more than 100ft. in length, 
that they sometimes encounter waves 30ft. in height, and 
that waves of 20ft. are of common occurrence. 

These are among the first records of rolling, I believe, that 
have been taken at sea for ships which are small in propor- 
tion to the waves. 

Writers on rolling have always and exclusively considered 
the theoretical case of the large ship, riding broadside to a 
regular series of waves, which are productive of heavy and 
dangerous rolling when synchronism occurs. 

Here we get to a new fact revealed by these rolling records, 
I find that heaviest rolling does not occur when the ship is 
broadside to the waves. 

Out of the 36 records included in Table IIT., I find that there 
are only three instances of the ship being truly ‘‘ broadside 
to’’ the wave, and a further remarkable fact is that in every 
record but one the character of the sea is given as 
‘* confused,’’ ‘‘ breaking,’’ or ‘‘ badly breaking.”’ 

There is only one case of the sea being smooth—that is, in 
a state of ‘‘ swell’’—and it happens that this is also one of 
the cases where the ship is actually ‘‘ broadside to.’’ It 
occurred to ship B; the roll registered was 56 deg., and the 
wind force was only 3, indicating a swell, and it is probably 
the only instance where heavy rolling was caused by 
synchronism. 

I do not think that these phenomena have been noticed 
before, and the reason is that it has always been taken for 
granted that the most critical position for a ship to be in is 
‘* broadside to,’’ and it has generally been so placed when 
experiments have been carried out. The fact seems to be, 
however, that any other position, except exactly ‘‘ head to,’’ 
is more favourable to rolling. The ship may be nearly head 
to—or nearly stern to—or in the intervening points on the 
bows and quarters between these positions and ‘‘ broadside 
to.’’ If the wind be on the bow, and the sea on the quarter, 
or vice versd, the effect is intensified. This position 
frequently occurs ; or, if the wind be on the opposite side of 
the ship, an extremely rare occurrence, the roll is likely to be 
very severe. 

Now the facts I have mentioned are capable of explanation 
and lead to the conclusion already arrived at, that reduction 
of stability does not tend to steadiness in rough water. 

The accepted theory of wave formation conceivés the 
particles of water forming the wave as moving in circular 
orbits, so that as the form of the wave advances there 
is also a forward movement of the particles at the top 
of the wave, compensated for by a backward movemeni of 
the particles in the wave hollow. If the surface be unbroken 
the form of the wave is that of a trochoid, but in the case of 
a breaking wave the form becomes a distorted cycloid. 

As the wave loses its trochoidal form it becomes steeper 
and more pointed at the top, and the velocity of the particles 
seems to be greatly increased, both the forward movement 
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and the backwash. 
and know the advantage of diving under a wave, instead of 
going over it. 

Let us now suppose that our ship is riding in such a broken 
sea on either her starboard or port bow. The waves, we will 
say, are 200ft. to 250ft. in length. When her bow receives 
the first impact of the breaking waves her stern is in the 
trough, and subject to whatever force there may be in the 
backwash. 

It seems to me that we have here a couple tending to upset 
the ship, the force of which may be increased if we have at 
the same time a strong wind acting on the quarter or broad- 
side. Moreover, the roll to leeward—i.e., away from the 
breaking wave—is sometimes as much as 20 deg. to 25 deg. 
greater than that to the opposite side. It is, of course, 
difficult to estimate the force generated by the crest of a 
breaking wave, but its destructive effects have so often been 
experienced that it cannot be regarded as negligible. The 
point I wish to make is that the impact of the wave crests 
may have a serious effect on any ship of small stability, and 
the energy so produced is proved to be greater than that 
caused by synchronism on ships of large stability fitted with 
bilge keels. 

Confirmation of this statement may be found in Table IV. 

I have extracted from the records and shown here the 
greatest oscillations and the average of four greatest oscilla- 
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tions by several of the ships (where it was possible) noted 
when the sea was in that state known as a swell—when the 
waves were regular and trochoidal in form. Only one of the 
instances given here appears on the previous Table III. 


TABLE IV, 
Greatest Average of four 
M.G. Stations. single greatest 
oscillation. oscillations, 
| 2a 1.33 1 = ae 2 . 49 
B <n: (oo 3 ne 
Cc . 2.00 - s 45 cB . £6 
D akon ne Dns 43 (.. + ae 
D ot oe, See . _ See so a 
, 2.42 a ae or ae 


* In Table III. 


It will be observed that the ships preserve a similar order 
to that shown in Table III., and prove that the recent ships 
perform better in both a broken and a smooth sea. 

Placing the two columns showing the average roll side by 
side, we find a good balance in favour of a smooth swell over 
a broken sea :— 


TABLE IV. 
Station. Breaking sea. Smooth swell. Difference. 
deg. deg. deg. 
A3 1 er 49 20 
{ 2 .. eee ae 43 13 
P 1 57 . 38 19 
D ne ee OD eo. = » = 104 
E =n ee oe we .. - 16 


Even in the case of a smooth swelling sea, although the 
vessel lies frequently across the sea, the oscillations are 
generally moderate, and, as in a “‘ breaking sea,’’ there are 
more instances when the sea is on the bow or quarter than 
in any other position. 

Take A 3 (Fig. 9). The wind and sea is on the starboard 
bow or on the port bow; there is one roll of 46 deg. where 
the ship is nearly across, and another of the same amplitude 
where the ship is described as ‘‘ head to.’’ 

B. There is the instance already referred to of a roll of 
56 deg. ‘‘ broadside to,’’ and another of 41 deg. head to wind 
and stern to sea. 

C. Shows one roll of 43 deg. wind and sea on the port 
bow ; the other records are incomplete, as we have not the 
direction of the ship’s head. 

D. Shows a roll of 43 deg. wind and sea on the starboard 
quarter, 37 deg. with wind and sea on starboard beam, 
36 deg. wind and sea on port beam, and one of 35 deg. with 
ship’s head to. 

E. 42 deg. with wind and sea on the beam, 40 deg. wind 
on the beam and sea some points on the starboard beam + 
35 deg. wind and sea on port bow, and 26 deg. wind on 
port bow and sea on port quarter. 

Analysis of these results gives six instances of the ship 
being broadside to, three with ‘* head to”’ or ‘‘stern to,’’ and 
nine with sea on bow or quarter. I have put the figures 
relating to the position theoretically supposed to be favour- 
able to rolling in a separate Table. (See Table V.) 


TABLE V. 


Direction of wind and 
sea, 


sea, 
Wind force. 


Period of 





State of sea, 














deg. sec. | sec. 
A’ 6 ‘Heavy ground s 9 Wind on star. beam, sea on 
swell star. bow and beam 
B 56 Smooth swell 9 s Sea on beam, wind on star 
bow 
D 37 Swell 8 8 5 Wind and sea on star. beam 
D 6 o Ss 9 6 | Wind and sea on port beam 
LD. 2 Long swell | 12 - f | Wind and sea on port beam 
E 42 Swell 9 6 5 Wind and sea on star. beam 


These figures probably represent the worst that is likely to 


All swimmers have experienced this, | 
| latter being unbroken, and tle amplitude of the roll is, with 


| subject to very severe conditions of wear. 
| consequent leakage involve continual expense for valves and 


occur;when the ship is riding in the trough of the sea, the 


one exception, very mioderate. That the oscillations are in- 
duced by synchronism is shown by the close correspondence 
there is between the periods of the roll and that of the waves. 

Wind force 6 seems to mark the point where a breaking sea 
softens to a swell, and we learn that a heavy swell is gene 
rally found with wind force 5 = 9 to 10 knots per hour wind 
velocity. o reg 

To sum up my conclusions, I submit the following proposi- 
tions have been made good. 

(1) A confused and breaking sea is more conducive to roll- 
ing than a regular sea in a state of swell, when the ship is 
fitted with any kind of bilge keel (what would happen in the 
absence of bilge keels I should not like to say—perhaps the 
ship would capsize). 

(2) That rolling is most severe, especially in a heavy sea, 
when the ship is in any other position than beam to the 
waves (except directly ‘‘ head ’’ or ‘‘ stern to *’) 

(3) That bilge keels are more effective in reducing the 
amplitude of rolling than the common expedient of increasing 
the ship’s period by lessening the initial stability. 

(4) The effectiveness of the bilge keels depends on their 
shape and on their position, i.e., their surfaces should be at 
right angles to their motion—their edges must be sharp, and 
they should project sufficiently from the bilge so as to form, 
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if possible, an acute angle with the sides and bottom of the 
ship. 

(5) Given a bilge keel designed on the above principles, 
the initial stability of the ship should be great and her period 
of oscillation short to give the best results. 

(6) An efficient bilge keel will not only limit the amplitude, 
but the frequency of the oscillations. 

Finally, the results of the experiments which I have put 
before you must be chiefly applied to vessels that are com- 
paratively small in relation to the greatest waves, yet here a 
difficulty would arise in fixing the limit. 

At the same time, I believe that the lessons they teach 
have a bearing on the general question of ship design. For 
it seems to me that, in their endeavours to minimise rolling, 
if not banish it altogether, naval architects have lost sight of 
the advantages possessed by the lively ship, that is, a ship 
having a reasonably quick motion and a fair amount of 
metacentric height. 

The records that you have seen indisputably point to the 
conclusion, which has always, indeed, been an article of 
faith with every sailor man, that the lively ship will behave 
better than a slow ship in a breaking sea, and if fitted with 
bilge keels properly designed will not roll excessively even 
when beam on to a regular series of high waves. 

The ‘‘ Theory of Rolling ’’ does not explain all the pheno- 
mena displayed by the sea in its most dangerous mood—the 
mood that makes light of every obstruction, floating or fixed, 
when on the land solid masonry is broken up, steel rods 
twisted and broken, and at sea destruction is spread on the 
lofty boat deck of the largest liner. 

If investigation were to be made into the damage sustained 
by ships at sea when such severe conditions have prevailed, I 
am convinced that the greatest sufferers would be found in 
the sluggish ships that sit among the waves like half-tide 
rocks—ships that were designed to prevent rolling. 

I have not referred to the rolling of ships that have no 
initial stability—in their normal or loaded condition. It is 
unfortunately true, of course, that such ships have been built 
occasionally, and have even seen many years’ service, owing 
to careful handling or good fortune. This danger to life and 
property might be avoided if builders were compelled, under 
the supervision of the Board of Trade, to furnish owners 
with correct matacentric and loading diagrams, together with 
the position of the centre of gravity found by actual experi- 
ment on the finished ship. 

And, as you will have judged, I advocate the fitting of all 
vessels with bilge keels much deeper than the present practice 
adopts, so as to permit a larger margin of metacentric height 
without unduly shortening the ship’s period. 

ERRATUM.—In the second portion of this article in our 
issue of May 5th, page 461, second column, first line of last 
paragraph, for ‘‘the naval architect,’’ read ‘‘no naval 
architect.’’ 








THE OSBORNE NON-CUTTING VALVE. 


ON pipe lines carrying fluids under high pressure there is 
apt to be considerable trouble and expense due to leaky valves, 
more especially when the valves are in frequent use. The 
wire-drawing of flow immediately after the opening and 





| immediately before the closing—or on a valve which is left 


just open—attacks the valve and cuts it so that it becomes 
leaky, after which its condition speedily becomes worse. The 
working pressure or velocity, of course, is greatly increased 
by the restricted area between the seats, which are therefore 
The wear and 


repairs, besides waste of fuel and power, and possible inter- 
ruption to service while renewals are being made. 

A non-cutting long-life valve, which has been in use in 
America for some months, has given very satisfactory results 
with steam, superheated steam, high-pressure water, com- 
pressed air, oil, ammonia, carbon-dioxide gas, &c. Its extra 
cost is much more than compensated by its much longer life, 











while, in addition, it reduces the troubles of leaky valves and 
their repair or renewal. This valve is manufactured by the 
Osborne High-pressure Joint and Valve Company, Rookery. 
building, Chicago. A sectional drawing of one of jt, 
numerous forms is given herewith. : 

The special feature of the Osborne valve is the addition— 
integral with the valve dise—of a protector disc and expan- 
sion chamber, in conjunction with a renewable seat ring, 
In the illustration the valve disc is shown at A, with its pro- 
tector dise B and expansion chamber ©. The upper part of 
the seat ring D forms the seat for the valve A, while its lower 
portion E has a loose fit for the plug or protector disc B. 
Any wire-drawing in the partially opened valve takes place at 
the narrow aperture between EK and B. On opening the 
valve the throttled upward flow through this aperture expands 
in the chamber C, and its velocity through the wider aper- 
ture between A and D is much reduced. On closing, the 
disc B first cuts off the flow at the lower part of the seat, so 
that the valve finally seats under reduced or balanced 
pressure. 

In service these valves have outlasted from two to five 
ordinary valves. Ona line carrying 7501b. hydraulic pressure, 











Conical Valve. 





THE OSBORNE NON-CUTTING VALVE 


ordinary valves became badly cut in ten days, while an Osborne 
protector valve was in good condition after 56 days’ service. 
In the latter valve all the wear—which was slight—was on 
the protector disc. 

The valves may have flat or conical seats, and in the former 
case a ring of soft alloy metal is let into the face of the valve 
to engage with the seat ring, as at F. When used for blow- 
offs, the protector disc and seat ring extension hold back 
sediment and scale in the pipe until the valve is sufficiently 
open to prevent cutting of the seats. The discharging fluid 
also impinges on the disc and not on the valve proper or its 
seat. The valves are made of brass, iron, or steel, according 
to their purpose. They are made also in a variety of forms 
for different purposes ; globeand angle valves, expansion valves, 
blow-off valves, relief valves for ammonia and carbon-dioxide 
compression, gas valves, radiator valves, check valves, and other 
special designs. 








INCORPORATED MUNICIPAL ELECTRICAL 
ASSOCIATION. 


THE following programme has been issued for the sixteenth annual 
convention, to be held at Brighton and Portsmouth, from 
June 27th to 30th :— 

Tuesday, June 27th, Brighton.—There will be a Council meeting 
at 9 a.m. at the Royal Pavilion. 10 a.m. Opening of the (on- 
vention by his Worship the Mayor of Brighton, Councillor ©. 
Thomas-Stanford, M.A., J.P. Presidential address by Mr. |). 
Christie, engineer and manager, Brighton Corporation Electricity 
Department. Paper and discussions: (1) ‘‘ Electricity Supply 
Viewed from the Municipal Committee’s Standpoint.”” By Coun- 
cillor H. Leese, Stoke-on-Trent. (2) ‘‘ Modern Wiring Practice.” 
By Mr. W. J. Beauchamp, chief electrical engineer, Tunbridge 
Wells. 2.45 p.m. Brakes will leave the Grand Hotel to visit the 
Southwick Power House of the Electricity Department ; also to 
inspect the plant and equipment of the Brighton and Hove General 
Gas Company, whose works adjoin. 8 p.m. Reception and C'on 
versazione at the Royal Pavilion, by invitation of the Mayor and 
Mayoress of Brighton 

Wednesday, June 28th, Portsmouth.—%.30 a.m. Special train 
(1st class only) leaves Brighton Central Station. 10.15a.m. Meet 
ing in the Lecture Hall, Municipal College. His Worship the 
Mayor of Portsmouth, Alderman T. Scott Foster, will ofticially 
welcome the Association. Paper and discussion: ‘‘ Internal Com- 
bustion Engines in Power Stations.” By Mr. H. L. Howard and 
Mr. R. M. Carr. 2 p.m. By permission of the Lords Commis- 
sioners of the Admiralty, members will, circumstances permitting, 
have an opportunity of inspecting H.M. Dockyard, power-house, 
and a ship of the Dreadnought class ; and a visit wi!'l be paid to 
the Portsmouth Corporation Lighting and Tramways Committees ; 
the power-houses of these undertakings will also be on view. 
5.30 p.m. One of the boats of the Joint Railway Companies will 
leave Portsmouth Harbour for an evening cruise through the 
Harbour to Ryde, Cowes, Isle of Wight, and around any warships 
at anchor in the Solent. 8.45 p.m. Special train leaves Ports 
mouth Harbour, arriving at Brighton Central Station 10 p.m. 

Thursday, June 29th, Brighton.—10 a.m. Meeting in the 
Banqueting Room of the Royal Pavilion. Discussions: (1) ‘ Pur- 
chase of Fuel.” To be opened by Mr. C. E. C, Shawfield. 
(2) ‘‘Street and Shop-front Lighting.” To be opened by Mr. A. 
H. Seabrook. 2.45 p.m. Members will meet at the Brighton Cor- 
poration Electricity Department Sub-station, Church-street 
entrance, and after inspecting the plant there, will proceed to the 
locomotive shops of the London, Brighton and South Coast Rail- 
way, where an opportunity will be afforded of inspecting these 
interesting works. 7 p.m. Annual dinner at the Dome. 

Friday, June 30th.—There will be a Council meeting at 
9 a.m, at the*Royal Pavilion, 10 a.m. Annual general meeting 
in the Royal Pavilion, Agenda: (1) Election of president for 
1911-12; (2) place of meeting for convention, 1912; (3) election of 
officers and Council for 1911-12; (4) annual report of the Council ; 
(5) balance sheet ; (6) other business, 
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RAILWAY MATTERS. 


Ir is expected that during the coming summer it will 
be possible for travellers to journey from the East to the foothills 
of fre Canadian Rockies vid the Grand Trunk and the Grand 
Trunk Pacific. 

AccorDING to the Electrical Review, a scheme for the 
adoption of electric traction on about 40 miles of the Chemins de 
Fer Hconomiques du Nord, in the Valenciennes, Angin and Denain 
districts, is at present under consideration. 


RecentLy the Lord Mayor opened a public subway at 
the Bank stations of the Central London and City and South 
London Railway Companies. The subway, which is 160ft. in 
length, is at the level of the booking offices. 


{Tux Grand Trunk Railway Company is gradually 
increasing the weight of its rails from 8 lb. to 1001b, This 
change has been made in the route between Montreal and Toronto, 
and during the coming summer the same change will be effected 
between Niagara Falls and London, Ontario. 


On Tuesday last a special trial run was made on the 
Brighton Railway Company s electrified line to the Crystal Palace. 
The trip was very successful. The outward journey, on which the 
train stopped at all stations, occupied 194 minutes, while the non 
stop return run to Victoria was performed in only 124 minutes, 


Ir appears from a note in the Hlectrician that the 
Illinois Traction System will shortly place in operation two-car 
trains, composed of a motor car and trailer, which will equal in 
every respect the parlour car trains on the steam railways, The 
motor car will be of the library-buffet type and the trailer of the 
observation-parlour-car type. Both cars will conform to the latest 
practice in car building. An extra fare will be charged on these 
trains. 

Tur German Reichstag, according to a note in the 
Railway Gazette, will shortly discuss the question of the construc- 
tion of a section of railway along the Rhine from Strassburg to 
Basle «:4@ Markholsheim, Neuf-Brisach, Banzenheim and Saint- 
jouis, This new line would greatly relieve the present route 
between Strassburg to Basle, which is becoming more and more 
congested with tratlic. It would also tonch many points which are 
nov a considerable distance away from the main line, 


‘Tue Immingham toe Barton Light Railway was recently 
opened for passenger traffic. ‘The line extends from the western 
jetty of the Immingham Dock, parallel with the south side of the 
Humber, to Goxhill, where it joins the Great Central lines to Hull 
and Barton. The district is at present sparsely populated, but at 
Halton and Killingholme, where there are stations, building is 
going on, Immingham Dock will be opened in October, and, it is 
claimed, will have the unique position of being accessible at all 
stages of the tide. Its direct connection with the South Yorks 
coalfield and proximity to the North Sea should make it a con- 
venient base for torpedoes and submarine ffotillas. 


AccorDING to the Railway Club Journal, there are on 
the underground railways of London—District, Bakerloo, Picca- 
dilly, and Hampstead lines—over 1000 automatic signals and train 
stops. These make over 400 millions of movements annually. A 
careful record is kept of the operation of the individual signals, and 
it is found that only once in 650,000 movements do they go wrong. 
Even then the effect is not to create a dangerous situation, but 
only to cause delay while the mischance is being rectified. Under 
this signal system as many as 38 trains in the hour are worked 
over the District main line upon each track in spite of the compli- 
cations arising out of the composite character of the service. On 
the Hampstead Railway, a similar undertaking, the maximum 
reached is 42 trains in the hour, a record performance. 


THE McKinley Bridge, which spans the Mississippi at 
St. Louis, was built at a cost of £900,000, and is owned by the 
Illinois Traction System. It is said to be the largest bridge ever 
built by an electric railway undertaking. According to the /ron 
und Coal Trades Review, its carrying capacity is 12,000lb. per 
linear foot on the rails and 30001b. per linear foot on the roadways, 
of which there are two. The steel structure includes three spans 
across the river, 521ft., 523ft., and 521ft. in length respectively ; 
two short river spans, each 250ft. in length, and three short shore 
spans of 150ft. each, Structural steel elevated approaches form a 
connecting gradient at each end of the bridge. The total width of 
the bridge over all is 65ft., and the height above high water is 
i0ft. A generating station with a capacity of 28,000 horse-power 
is now in course of erection under the west approach to the bridge. 


AN important new railway was recently the subject of 
consideration by a House of Lords Select Committee, presided 
over by Sir J. Compton-Rickett, on the Greater London Railway 
Bill. A list of nearly forty petitioners against the Bill was read. 
The Hon. J. D. Fitagerald, K.C., leading counsel for the Bill, 
said it proposed to authorise the construction of a railway 57 
miles in length, which would pass round London north of the 
Thames in the form of a semi-circle, connecting all the railways 
north of the Thames with each other, and connecting them all 
with the Victoria and Albert Docks and the Tilbury Docks. 
Having explained the route of the proposed railway, counsel said 
there was very considerable traffic to and from the London Docks 
and places outside London. The railway would enable all the 
tratlic to be carried from Birmingham, Leicester, and other places 
to and from the docks without entering London at all. 


As a substitute for a sand hopper under the car seats, 
the Fishkill Electric Railway, New York, uses a substantial flat- 
bottom galvanised iron fire pail. In the bottom near the peri- 
phery is cut a 2in. round hole which registers with a cast iron 
mouthpiece fastened on the bottom with bolts. This mouthpiece 
fits into the pipe leading down through the car floor to the sand 
valve and track spout. A wooden plug fastened to the pail with a 
chain is used to close his hole in the bottom and it is withdrawn 
when the pail is in place over the sand valve. A number of pails 
filled with sand are kept on hand around the sand-drying stone, 
and when a pail on a car is emptied it is lifted off and replaced by 
a full pail, The object in attaching the spout excentrically is to 
permit the spout to be inserted in the sand valve pipe and then to 
turn the pail around under the seat where it is out of the way. 
The steep grades on the lines of the Fishkill Electric Railway 
make it necessary to use sand on both rails, and no failures of this 
simple device have been recorded. 


THE advantages of the new system of railless traction 
were recently explained before a Committee of the House of Lords, 
presided over by the Duke of Bedford, which sat to» consider the 
Matlock District Railless Traction Bill, the object of which is to 
Set up a service in the Matlock areas. Mr. Wedderburn, K.C., 
said the system was already well known on the Continent, and 
beyond all doubt was destined to be equally well known in this 
country. During the present session no fewer than sixteen private 
Bills were seeking parliamentary powers to use railless traction. 
It was an electric system, which worked without any permanent 
way in the road. ughly, it might be described as a combina- 
tion of the overhead tramway system and the motor omnibus, and 
it had great advantages in a of cases over both. Along 
the road ts or brackets were erected, to which wires were at- 
tached. The trolley cars would be as free in action in movi 
about the road, from one side to the other, as the sall-penpalion 
tnotor vehicle, and instead of carrying their electric current with 
them they picked it up from the overhead wires as they went 
along. As no permanent way was necessary, a large amount of 
expense was obviated, and the roads had not to be taken up. The 
inquiry was adjourned, 








NOTES AND MEMORANDA. 


A test for blasting caps is given in Heyse’s book 
‘* Explosives,” The caps are set upright on a }in. sheet of lead, 
and ignited with a Bickford fuse. From the size of the hole, and 
the force with which the fragments of the cap are driven in, an 
idea can be obtained of the strength of the caps. 


A RECENT patent (British Patent 14,023 of 1910) 
describes a direct method for the production of ammonia by the 
passage of a mixture of hydrogen and nitrogen over finely divided 
osmium or uranium, or other similar catalytic material. The 
operation is conducted under about 100 atmospheres pressure, 
and the ammonia is separated from the uncombined gases by cold. 


TuE asbestos production of Russia in 1910 is reported 
to have been 11,450 metric tons, derived as follows :—Vozne- 
sensky mines, 5000 ; Govoruzhinsky mines, 2450 ; Shtsuivi mines, 
3500 ; others, 500. These mines are situated on the eastern slope 
of the Urals. The lodes are very irregular. One ton of serpentine 
yields about 14 Ib. of asbestos, Some of the asbestos is of excellent 
quality. 

Ir appears from a note in Electrical Engineering that 
an appliance is being tested in Australia which is designed to give 
signals in case of small movements of roof, &c., in mines. A tripod 
stand has a telescopic extension terminating in a fork, which can 
be arranged to press against the roof. The top part is flexible, 
and is pressed upwards by springs, and carries a cross arm pro- 
vided with contacts at each end, set to be just out of connection 
with those on a similar cross arm on the section, within which the 
top section slides; thus any slight movement of the roof closes one 
or other of the pairs of contacts, and works bells or other signals. 


Two coal mines in West Virginia were recently 
sampled and analysed for natural gas leakage, apparently due toa 
natural gas well passing through a barrier pillar. Gas, which, upon 
examination, corresponded with the natural gas obtained from 
the well, was found bubbling up through the water. Samples of 
mine air vitiated by explosives fired in mines were examined and 
found to contain in some cases harmful amounts of noxious gases, 
Samples of natural gas from Nevada were examined, and in one 
case found to be exceedingly rich in methane. A sample of 
natural gas obtained from Washington contained 97 per cent. of 
nitrogen. 

Tur explosives chemical laboratory of the United 
States Bureau of Mines, at Pittsburg, Penn., is contemplating a 
study of the influence of temperature and pressure upon the 
rate of burning of time fuses. It has been found that fuses 
having a normal rate of burning of 27 seconds per foot may, 
under the influence of pressure alone, burn as fast as 8 seconds 
per foot. Conditions of temperature may cause it to burn as 
slowly as 70 seconds per foot. A centrifugal method has been 
developed for determining the liability of explosives to exude or 
“leak” nitroglycerin from cartridges. From this cause many 
accidents have occurred, 


A coop method to pursue in using up parts of old 
nickel anodes, states the Meta/ Industry, is as follows :—Procure 
an iron rod of not less than jin. diameter, bend one end in the 
form of a hook, at the other end cut a thread so that a washer and 
nut can be used, drill holes in the pieces of anodes, and then place 
them on the iron rod. When sufficient have been placed upon the 
rod, put the washer and nut in place ; coat them and also the part 
of the rod exposed to the action of the solution with a little 
asphaltum varnish, which will prevent corrosion. This method 
does not expose much surface, but it is a good way to use up old 
pieces ef anodes that would have to be sold for less than half price. 


A STARTER for electric motors has recently been put on 
the market in which each element is a little boxful of granular 
graphite under a certain degree of compression, The thermal 
capacity is considerable, and a high starting temperature alone 
could not make a break in the circuit. That does not end the 
possibilities of a graphite powder that has a certain degree of com- 
pressibility and a steady temperature coefficient. Arranged in a 
series of self-contained cells of light, springy metal, each slightly 
compressible, it makes a resistance that can be minutely graduated 
by altering the compression on the pile. Arranged in this way 
with a compression screw and a small hand wheel the principle has 
been applied td field regulators. 


Durine the three months ending March 31st Great 
Britain exported iron and steel and manufactures thereof to the 
value of eleven millions; other metals, over two and a-half 
millions ; cutlery, hardware, &c., nearly two millions ; machinery, 
seven and a-half millions; and ships over one million. These 
items, with the exception of ships, represent an increase of 
approximately two and three-quarter millions over those corre- 
sponding for the same period of last year. Our exports of iron 
and steel and manufactures thereof for March amounted to 
£3,851,982 ; of other metals, to £984,662; of cutlery, hardware, 
&c., to £670,704; of machinery to £2,765,439; and of ships to 
£498,757. The increase over the same exports of March, 1910, 
amounts to some £1,416,000. 


In an article appearing in the Elektrotechnische 
Zeitschrift the design of repulsion motors is considered as regards 
the reactive effect produced by the magnetisation of the rotor, 
which is analytically resolved into its demagnetising and cross- 
magnetising effects. The results produced by these and by the 
magnetisation of the stator on the currents in the different wind- 
ings are calculated in a series of equations, which are regarded as 
a preliminary to the actual work of design. In this way, the con- 
ditions at starting and under short circuit are deduced, as also the 
output and torque. This leads in the second part of the paper to 
the actual calculations necessary for the design of a 200 horse- 
power railway motor for 1000 volts and periodicity of 15. The 
figures are given at considerable length, and are illustrated by 
curves showing the results vectorially and otherwise. 


Fue. briquettes from street rubbish, states a con- 
temporary, have been experimented with at Amsterdam, Holland. 
Hitherto the rubbish has been assorted and the paper, rags, 
metals and glass sold to dealers. The city authorities are now 
considering converting the street sweepings into combustible 
briquettes for heating boilers. In Southwark, London, the refuse 
is crushed to a powder and sold as manure, At St. Ouen, France, 
the powder thus made, with the addition of combustible sub- 
stances, is converted into a cheap fuel. At Amsterdam experi- 
ments were made in combining the pulverised rubbish with coal 
tar from the gasworks and pressing into briquettes; the results 
are said to have been successful, The quantity of material avail- 
able for this purpose is about 140,000 tons yearly. By erecting a 
briquette plant at an estimated cost of £40,000, it is believed that 
the briquettes can be sold at a profit of £4000. 


Four waterproofed reservoirs, built by the El Paso 
South-Western Railway a year ago, have given satisfactory service 
as the result of surface treatment of the concrete linings. The 
depth of water is 12ft. Soap and alum were first used in coating 
the lining, which was 4in. to 6in. thick. Two coats of each were 
applied, beginning with the soap, and alternating. Hot asphalt 
or cold prepared asphalt paint was then put on the surface. Some 
trouble was experien in making the asphalt adhere per- 
manently, probably owing to the fact that the surface was smooth 
and glossy as a result of the alum and soap treatment. The pre- 
pared asphalt paint adhered more firmly, however, and proved 
generally satisfactory. The work was done on the basis that dense 
concrete rich in cement is the primary requisite for water-tight- 
ness. The treatment was ted after tests to determine the 
qualities of the soap and alum solutions and the asphalt and paint. 











MISCELLANEA. 


THREE obsolete warships were sold by auction at 
Chatham Dockyard on Tuesday last. The Trafalgar, battleship, 
was sold for £25,000. The vessel cost £819,168 to build and equip 
in 1887. The Pique, second-class cruiser, was sold to a Dutch 
shipbreaking company for £11,500, The Tribune, a second-class 
cruiser, realised £10,500. 


FotLowine upon the wireless experiments at Brant 
Rock, Massachusetts, for the United States Navy, it has been 
decided to erect four steel towers at Fort Myer, Washington, 
District of Columbia, as the land base of the navy wireless tele- 
graphy system. The towers will be 450ft. high, and will cover a 
minimum radius of 1500 miles. 


Ar the new gasworks at Providence, Rhode Island, all 
the machinery of the works is operated by electricity, except that 
of the condenser and purifier houses, The generating equipment 
comprises two 300-kilowatt, 220-volt direct-current generators, 
Electricity is also the only source of lighting used in the conden- 
ser, purifier and tar pump houses, 


Tue British Consul at Shasi reports that a native 
company was recently formed for the installation of electric light 
works at Shasi and Tchang, and a contract has already been made 
with a foreign company for the supply of plant for 4000 lamps 
at each place. It is said, however, that the capital has not yet 
been fully subscribed, and it is doubtful whether the scheme will 
go further at present. 


SupmarinE Al, which was run down and sunk at 
Spithead seven years ago, has been made the subject of an 
interesting experiment with a view to testing the effect of shell 
fire upon such craft. She was taken near to the scene of the 
disaster, submerged to a depth of 8ft. or 10ft., and fired at with a 
lyddite shell from a gunboat. The submarine, which sank when 
the shell struck her, is to be raised and examined. 


Farmers along the banks of the Kelvin are being 
asked to sign a petition urging the removal of the weir at Garscube 
as a remedy for the repeated flooding of the Kelvin. Sir 
Archibald Campbell has been approached on the subject, and it is _ 
understood he is agreeable to the removal of the weir conditional 
upon other motive power being provided at the mill at Garscube 
and some compensation being made. By the removal of the weir 
the river would have an increased fall of 5ft. 


Tue Electric Supply Department of the Birmingham 
Corporation has had a very satisfactory year. The Committee 
met on Wednesday, May 10th, at the Council House, when they 
had before them the accounts for the year ended March 31st last. 
After payment of interest and sinking fund, and adding substan- 
tially to the reserve fund, the Committee decided that the balance 
of profits, amounting to £15,449, should be applied to the reduc- 
tion of the improvement rate. This is an increase of £5193, com- 
pared with last year, when £10,256 was handed to the city 
treasurer for the same purpose. 


At the invitation of Mr. J. J. Shaw, of West Bromwich, 
the Birmingham local section of the Junior Institution of Engineers 
recently had the opportunity of examining the ae which 
is to be erected at the forthcoming Coronation Exhibition in 
London. The party, which included Professor Gisbert Kapp, of 
the Birmingham University, was received by Mr. Shaw, who 
thoroughly explained the entire working of the instruments. 
Many interesting records of seismetic waves that had been received 
on his instruments were exhibited, including those which were 
started by the Messina earthqukke. 


Tue Birmingham local section of the Institution of 
Electrical Engineers held their eleventh annual general meeting at 
the Grand Hotel on Wednesday, May 10th. The chairman, Mr. 
M. J. Railing, who retains office for a second year, received 
members of the local section. Mr. A. M. Taylor, the vice-chairman, 
also retains office as vice-chairman for the ensuing session. The 
meeting was well attended. The report of the Committee for the 
session 1910-11, showing an increase of 20 in the list of members, 
associates, and students, the total being 418, was submitted. A 
vote of thanks to the retiring members of Committee, Messrs, 
J.P. Kemp and J. F, Lister, was proposed by Mr. A. M. Taylor, 
seconded by Dr. M. Kloss, and carried unanimously. Dr. W. E. 
Sumpner proposed and Mr. R. A. Chattock seconded a vote of 
thanks to the University authorities for use of lecture room during 
the past session. 


Power in use at Niagara Falls now amounts to about 
180,000 horse-power, according to the report of the New York 
State Water Supply Commission for the year 1910. The water 
power census for 1908 indicated that 145,400 horse-power were 
being utilised at that time. The Burton Act, which went into 
effect June 26th, 1906, limited the amount of water that might be 
diverted from the falls on the American side to 15,600 cubic feet 
per second, and in order to discourage the taking of water on the 
Canadian side it limited the amount of electrical energy that 
might be imported from Canada to 160,000 horse-power. The 
Burton Act, however, will expire June 29th, 1911. On May 13th, 
1910, the report states that the terms of a treaty between the 
United States and Great Britain limited the diversion of water 
from the Niagara River at the falls to 20,000 cubic feet. per 
second on the American side and to 36,000 cubic feet per second 
on the Canadian side of the river. 


Tue Director of Naval Education reports that it has 
been decided to establish tentatively for a period not exceeding 
six years a scholarship in the subject of electrical engineering, 
which will be awarded to a specially able and deserving electrical 
fitter apprentice who has completed his four years’ course of study 
in a Dockyard School. The scholarship is tenable at the Royal 
Naval College, Greenwich, for one year, or at the discretion of the 
Admiralty for two years. The holder of the scholarship is placed 
on the establishment as an electrical fitter, and, in addition to his 
pay as such, is awarded the sum of £40 a year in respect of the 
scholarship. After the course at Greenwich he returns to a dock- 
yard as supernumerary electrical draughtsman, or he may serve at 
the Admiralty in this capacity, and after one year’s service will 
be eligible for appointment as first-class draughtsman or inspector, 
or second assistant electrical engineer. Only one scholarship can 
be held at any one time. The first award was made as from 
October last to the electrical fitter apprentice who obtained the 
— place on the fourth year Dockyard School list in June, 
1909. 





THE second annual report of the International Electro- 
hnical Ce ission has just been issued, covering the period 
to the end of last year. The full meeting, which was to have 
been held in Berlin this year, has been transferred, by the 
courtesy of the German committee, to Turin, where an 
international electrical congress is also to be held, and 
will take place on September llth to 16th. The various com- 
mittees have been considering the important question of nomen- 
clature and discussing a list of terms dealing with one subject. 
The choice of symbols and the direction of rotation of vectors have 
also been under discussion. Electrotechnical committees have 
now been formed in seventeen countries, in most cases with the 
assistance of their Governments, Holland and Switzerland being 
the latest adherents. A small committee, consisting of Dr. Budde 
(Germany), Dr. S. P. Thompson (Creat Britain), M. Brunswick 
(France), and M. Eric Gérard (Belgium) is about to meet to discuss 
the work on nomenclature, and to prepare a list of terms and 
definitions to be submitted to the full meeting at Turin. There 
is every prospect that the latter will prove a highly successful 
function and result in material progress, 
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Compulsory Insurance. 


THE time has gone by when one might usefully 
discuss the principle of such a measure as the 
National Insurance Bill. Rightly or wrongly, and 
opinion on the matter is sharply divided, Parlia- 
ment has decided that labour shall have practically 
all that it asks for. There are those who say with 
much reason that it has already been granted more 
than is wise in the general interest of the State; 
on the other hand, there are those whose sympa- 
thies are so strong that they are prepared to soften 
,the lot of the labouring classes at all hazards. The 
latter are at the moment in the ascendancy, and the 
workman is being given everything at the expense 
of the capitalist and the general taxpayer. The 
present Bill provides for insurance against illness 
and against unemployment. The first part applies 
to the general population, and has many features 
of great value, but appears to be illogical in putting 
so large a burden on the employer of labour, who 
cannot be deemed more responsible for the illnesses 
of his workpeople than the rest of the community. 
He has already, it must be remembered, to 
pay for ills incideat to occupation. The second 
part deals with unemployment. The Bill 
is, then, two-fold, and there is no reason apparent 
why its two parts should not have been presented 
as separate measures. There is no intention, as 
we understand it, to mix the funds for invalidity 
with those of unemployment, and whilst the former 
will affect the whole of the working population, the 
latter, for the time being at least, will be confined 
to the metal and building trades. The two could 
therefore have been very well separated, and, we 
venture to think, with advantage. We propose to 
consider only that portion dealing with unemploy- 
ment. 

It is now generally acknowledged that no system 
of insurance against unemployment is practicable 
unless labour can in a measure be controlled. If 
labour is free from all restraint the natural effect of 
unemployment funds is to increase idleness. An 
effective control must, then, be in existence, before 
anything in the way of insurance can be intro- 
duced. The trades unions which give out of work 
benefit have their registers, and the Government 
now has its labour exchanges, which amount to 
the same thing. Indeed, it was quite well known 
when the exchanges were established that they 
would be followed by an unemployment scheme. 
A second requirement is that any scheme must 
be national in character—that is to say, that it 
must be undertaken by the State for the whole 
kingdom. Municipal insurance against unem- 
ployment has never been attempted in this 
country, but from its failure on the Continent 
it is not unsafe to assume that it would fail 
here. But however that may be, as _ soon 
as it was decided to invoke the assistance of the 
trades unions in the disbursement of the funds, it 
became essential that the scheme should apply from 
one end of the land to the other, since the trades 
unions themselves are national, their funds being 
drawn from all corners of the kingdom. Indeed, on 
no grounds can local option be defended in a matter 
ofthekind. A third requirement is sufficient money. 
For the engineering and building trades it isestimated 
that approximately two and a quarter millions per 
year will be required; of this the employers will find 
in round numbers one million, subject to rebate ; 








the workmen the same amount, and the Govern- 
ment the balance. That is the theory. It is in 
fact difficult to see how the greater part of the 
burden is to be prevented from falling on the 
employers. We find it hard to believe that 
the workpeople will agree to any deduction 
from their wages, and we fear that they will 
expect what is drawn from one pocket to be 
put back into the other. The argument that 
they do now insure in their unions carries little 
weight. That sort of insurance is voluntary and 
applies to a very small portion of the working 
population, only some 600,000 out of several 
millions. The whole conditions will be altered as 
soon as the tax, for, of course, it is a tax, is made 
compulsory on the whole body of men. Just as we 
find the motor car drivers endeavouring to force 
the petrol tax on to their employers, we may expect 
to find the burden of insurance moved from the 
workmen’s shoulders to those of the capitalist. 
That is, we fear, an inevitable result of any com- 
pulsory scheme. How it is to be met is a question 
which Mr. Lloyd George will have opportunities of 
answering in the debate. For ourselves we are 
unable to see at the moment anything less than an 
additional burden of something like two millions 
on the trades concerned. We are dealing only with 
the unemployment part of the Bill, the invalidity 
parts, puts another tax on the employer. 
It is conceivable that the Bill is right in 
placing the control of the invalidity funds in the 
hands of benefit societies; but it is not by any 
means so clear that it is a wise or fair course to 
employ the unions for the disbursal of out-of- 
work pay. The Chancellor of the Exchequer 
has recognised the difficulty, and in his speech 
introducing the Bill he said :—‘‘ We cannot pos- 
sibly hand over State funds—certainly not 
employers’ funds—to an organisation the object of 
which, in the main, is to fight out questions of 
wages and conditions of labour with the employer.” 
But his method of avoiding the danger is barely 
satisfactory. He proposes to reimburse the unions 
an amount per man equal to that the Labour 
Exchanges would have paid. Virtually, he says “we 
cannot give you the money to spend; but you 
spend it, and we will pay you back.” The difference 
is so thin as to be barely visible. It is inconceiv- 
able that the unions will not profit in various ways 
by the transactions, and apparently the man who 
insures through a union will be far better off than 
at present. For example, assume that a trades 
union levy of sixpence gives out-of-work benefit of 
nine shillings, whilst the Government levy of 23d. 
gives seven shillings. Now a member paying six- 
pence calls 23d. of it Government insurance and 
gets seven shillings on it, whilst the union paying 
pro rata on the remaining 33d., gives him five 
shillings and threepence; hence for an invest- 
ment of sixpence he gets twelve shillings and 
threepence, instead of nine shillings, as at pre- 
sent. In any case the unions will be allied 
with the State, and what the ultimate effect on 
trades union legislation may be cannot be foreseen. 
We admit fully the admirable work which the unions 
have done in encouraging thrift, and we recognise 
that nothing that the Government elects to do 
should hinder or interfere with their schemes ; but 
at the same time it is impossible to shut our eyes 
to the fact that, however much it may be disguised, 
Government payment to a union will be a subsidy 
to that union, and will encourage and assist its 
growth, and enable it to wax in power. This is an 
aspect of the subject which we trust may receive 
adequate attention during the debates on the Bill. 
Writing of this measure a year ago, when the 
scheme was only vaguely adumbrated, we said we 
could not extend to it our sympathy, and now that 
the Bill is actually before us we are unable to 
change our opinions. The whole principle is, we 
are convinced, wrong, and it leads in a dangerous 
direction. The great benefit societies encouraged 
men in thrift and independence without the assist- 
ance of the State and without taxing the employer. 
Thrift ceases to be a virtue as soon as it is compul- 
sory, and the character-making qualities of the 
sacrifices it demands are lost. The inevitable result 
of this succession of measures for providing labour 
with swansdown cushions must be to undermine 
its self-reliance and independence. It is leading us 
directly to an abhorrent issue—the Right to Work 
Bill. The State has made itself responsible for a 
man’s employment by the labour exchanges, and it 
now contributes to his support when the exchanges 
are unable to find work. Is this not almost a tacit 
admission that if it cannot give work it must give 
pay—all that the Right to Work Bill demands? 
The exchanges avoided this logical conclusion by 
remaining voluntary; the unemployment scheme, 
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in being compulsory and universal, takes a little 
step further ; the next will be—for the sake of con- 
venience in the administration of out-of-work benefit 
When 


—compulsory registration at the exchanges. 
that is made we shall have reached the admission 
desired by Mr. Keir Hardie that the man is justified 
in demanding from the State work or pay. 


Electric Railways. 


THE question of the introduction of electric 
traction on the German railways has assumed a 
certain amount of interest in view of the statements 
made by the Prussian Minister for Railways in the 
Prussian Diet, on May 4th, in connection with the 
consideration of a new Railway Loan Bill which 
proposes to authorise a total expenditure of 
£13,000,000 on lines, works, and equipment in 
general. One part of the Bill deals with the 
appropriation of money for the conversion to 
electric traction of two complete railway systems 
as represented by the lines Magdeburg-Bitterfeld- 
Leipsig-Halle and the Lauban-Dittersbach-Konigs- 
zelt in Lower Silesia. Two years ago provision 
was made for the transformation of the main line 
section between Dessau and Bitterfeld, which only 
forms a portion of the whole undertaking, and which 
was recently opened for traffic. This experiment, 
the Prussian Railway Minister states, has turned out 
splendidly, and it is possible to draw at once the 
conclusion from the results of trial working that the 
expenditure willbe a goodinvestment. Itis,of course, 
impossible to say at present what the outcome of the 
substitution of electric for steam locomotion on the 
two railway networks already mentioned will ulti- 
mately be. The schemes are regarded bythe Ministry 
for Railways in the first place only as large experi- 
ments which have been rendered possible by the 
progress made by the heavy electrical engineering 
industry. If the conversion of lines hitherto 
worked by steam locomotion is approached, the 
work can only be carried out if economic and 
financial advantages would arise therefrom, and if 
other important reasons, which the Minister con- 
sidered it unnecessary to mention, are not opposed 
to such schemes. It is quite easy to understand 
from these official observations in the Prussian 
Diet that developments in electric railway working 
in Germany will continue to be slow. When the 
celebrated high-speed trials were concluded on the 
Zossen Railway several years ago it was confidently 
declared that the time had arrived for the trans- 
formation of main lines to electric traction, and a 
project was worked out for the establishment of a 
line of this character between Hamburg and Berlin. 
But the scheme has never emerged from the paper 
stage, and is unlikely to do so in the near future. 
The important reasons which hamper the develop- 
ment of electric railway working in Germany, 
although not disclosed by the Prussian Railway 
Minister during the recent discussion in the Diet, 
are tolerably well known both inside and outside 
that country; and they were also incidentally 
mentioned in the memorandum which was sub- 
mitted to the Diet by the Prussian State Railway 
Administration in connection with the proceedings 
on the Railway Loan Bill. It is strange to hear 
that the Prussian-Hessian State Railway authori- 
ties have deemed it to be their imperative duty 
for years past to advance the introduction of 
electric traction, and they have therefore carried 
out preliminary work on a small scale between 
3erlin and Gross Lichterfelde and between Nieder- 
schoneweide, Johannisthal and _ Spindlersfeld. 
These preliminary labours are regarded as concluded 
now that the Hamburg city and suburban line 
between Blankensee and Ohlsdorf has proved the 
practicability of working with single-phase alter- 
nating current. If, then, obstacles neither exist 
from a technical nor economical point of view to 
an extended introduction of electric traction on the 
Prussian-Hessian railways, the railway authorities 
express the opinion that the extraordinary import- 
ance of the lines for the defence of the country 
impose considerable reserve, because it cannot yet 
be exactly seen how far the electrical system would 
be able to meet the military requirements of the 
nation. A correct idea on the matter will only be 
obtained from long experience and suitable trials, 
and until thenelectrical working, theauthorities state, 
is to be limited to sections which are not of deter- 
mining importance for the defence of the country, but 
where the possibility of reverting without further 
ceremony to steam locomotion for military purposes 
must remain in existence. It has therefore been 
on this basis, and in agreement with the army 
administration, that the Magdeburg-Bitterfeld- 
Leipsig-Halle route has been selected in the first 


ing a small portion of the line. 


action, and is to assist the military authorities in 
reaching an opinion as to how far further lines may 
be taken into consideration for conversion to electric 
traction. 

The observations made by the Prussian Minister 
for Railways, and the opinions expressed by the 
Prussian-Hessian State Railway authorities, merely 
serve to confirm the views held by those who have 
followed the course of events in that country in 
recent years. Even if considerations of a military 
character did not prevail to retard the progress of 
electric traction on the railways, the fact that the 
railways are the property of the State operates to 
the detriment of developments being undertaken, 
excepting, perhaps, in Berlin, by private enterprise 
in most parts of the country. Electric railway 
schemes promoted by companies independently or 
in association with local authorities are of 
extremely rare occurrence; but even when such 
projects are brought forward, they are usually 
declared by the State Railway Administration to 
represent lines intended to compete with the State 
railways, and they consequently fail to receive 
official sanction. In this way private enterprise is 
discouraged, and progress outside of Berlin is prac- 
tically at a standstill. On the other hand, the 
State Railway authorities continue to proceed 
with large extensions of the steam lines. The 
additions made to the German network, for 
instance, were 490 miles in 1909, whilst the new 
mileage for 1910 was put at 194 miles, and at 275 
miles for the present year. Uniformity of system 
and military considerations consequently control 
the situation at the present time, and may be 
expected to continue to do so in the future. These 
assumptions are all the more likely to affect electric 
railway schemes in years to come, inasmuch as the 
two projects embodied in the Railway Loan Bill are 
stated by the Minister for Railways to be only 
large experiments. If satisfactory to the railway 
authorities, as is anticipated, the results of the 
trials would not remove the apprehensions of 
possible interruptions in the electrical train services 
in the event of railways near the frontiers being 
transformed from steam to electric locomotion, and 
this difficulty appears to be insuperable now and in 
the future. 


The Efficiency of Railway Equipment. 


UNDER this title a very remarkable article 
appears in the Railway Aye Gazette for April 7th. 
Statistics and figures mean as a rule dry reading, 
and we have here a great many figures, but they 
are not puzzling. They demand no violent mental 
struggle to master them, and the letterpress by 
which they are elucidated is certainly not dry 
reading. Very large additions have been made in 
the last ten years to the equipment of the leading 
railroads of the United States. The object of our 
contemporary is to ascertain whether or not the 
concomitant outlay has been justified by the results. 
The expenditure has been very large. In the design 
and dimensions of locomotives and rolling stock 
the change has been almost revolutionary in certain 
ways. It has not been carried out without 
sufficiently pressing reasons, it is to be assumed. 
What are these reasons? In the main there are 
two. Railroads are used to carry passengers and 
goods. If they cannot meet all demands with 
existing rolling stock they must provide more. 
The second reason is that, although there may be 
stock enough available for all demands at the 
moment, yet the increase of business renders it 
necessary to augment rolling stock to meet the 
growing wants of the public in the approximate 
future. There are other subsidiary reasons. Thus, 
for example, locomotives may, it is true, do their 
work, but they do it with difficulty, and therefore 
extravagantly. Such matters are all included 
under one or other of the two heads we have 
named. 

A special interest belongs to these questions just 
at present, because the Interstate Commerce Com- 
mission has recently informed the railroad com- 
panies that if they intend to increase their profits 
they must add to their net earnings by augmenting 
the efficiency of their operations and not by 
advancing rates. Can this be done? That the 
capacity of the equipment of the principal railroads 
has been increased is indisputable. Has the 
increase been utilised ? An examination of the 
figures given by our contemporary show that it has 
not, and these figures furthermore present, in a 
very strong light, certain inscrutable mysteries of 
railway management. Our contemporary’s inquiry 
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a 
comparisons have been made between the 
1902, 1907, and 1909, because 1902 is the 

. 8 Ist year 
for which some of the necessary figures arg gy i 
able; 1907 was the year of largest traffic moveien if 
. ‘ nt 
and 1909 is the last year for which complet, 
statistics of the Interstate Commerce Commisei 
are available. _— 
The average tractive power of locom 
rose 26 per cent. between 1902 and 1909, But 
the ton-miles of goods and minerals per pound of 
tractive power were 31.3 per cent. less. On the same 
basis there was a decrease of 20 per cent. in pas- 
sengers. It has often been urged that the passenger 
traffic of the United States is more economically 
managed than it is with us. It is almost impossible 
to arrive at the average number per train ip this 
country. At all events, the railway companies 
refuse to supply the information. The figures fo 
the United States will prove startling to many 
people, we fancy. In 1902 the average number of 
passengers per train was 45; in 1909 it had risen 
to 54—an increase of 20 per cent. The averagg 
number of passengers hauled one mile per year rogg 
from 1,908,499 in 1902 to 2,185,877 in 1909, an 
increase of 14 per cent.; while the average tractiyg 
power of locomotives increased 30 per cent. 
between 1902 and 1909. The ton-miles per freight 
locomotive decreased 3.3 per cent. It is not neces. 
sary to quote more figures. The genera! result is 
simply that the increase in equipment has cop. 
pletely outstripped the demand for it, and the United 
States railways are, for the time being at all events, 
overstocked. It is well to remember that forty. 
five persons per train were probably carried jp 
trains weighing 250 tons behind the engine, or, say, 
5.55 tons per head, while the fifty-four people were 
carried in trains weighing 350 tons, or 6.48 tons 
per head. The conditions are beginning to approxi- 
mate to those of thesteamship. A 25,000-ton liner 
will carry 2000 souls, or, say, 13.5 tons to the 
passenger. It is quite clear that there must be 
mismanagement somewhere on railways. It may 
be replied that great expresses weighing so much 
are far better filled and carry much more satisfac- 
tory numbers. If this be the case, then less impor- 
tant trains must carry still smaller numbers, and 
so the outrageous proportion of dead weight to 
paying load is not diminished. Why should the 
proportion of dead weight to paying load continue 
to augment ? 
Into the explanation given by our contemporary 
to account for the failure of the companies to 
utilise the increased power of their equipments we 
shall not enter. The conditions, especially of goods 
and mineral traffic, on the two sides of the Atlantic 
are too dissimilar. It is worth while, however, to 
note that while British railway companies are 
blamed for not running full wagons, American rail- 
ways, which are always held up as models to us, suffer 
in just the same way. The percentage of car 
capacity utilised in loading decreased from 60.:36 per 
cent. in 1902 to 57.94 per cent. in 1907. If the 
percentage of capacity utilised had been as great in 
1907 as in 1902, the load per car in 1907 would 
have been 20.5 instead of 19.68 tons, and the ton- 
mileage produced by the loaded car miles made 
would have shown an increase over 1902 of 
56.07 per cent., instead of only 52.4 per cent; or, 
rather, the car miles necessary to produce the ton- 
miles which actually were produced would have 
been less in this proportion. There are obviously 
causes quite beyond the control of railway com- 
panies which determine what the loads shall be, 
and the ability of the traffic manager has no lack of 
opening for its manifestation in keeping up the 
percentage of live to dead weight. It must, in com- 
paring figures, be borne in mind that the movement 
of grain across the North American continent has 
no semblance of a parallel here. The largest cars 
during the season are fully loaded, and this fact, 
of course, raises the average percentage of load. 
Our traffic is quite on a small scale as compared 
with that of the United States; yet it is at once 
interesting and curious to note that in such things 
as the number of passengers carried per train there is 
probably a close approximation. There is no doubt a 
great movement of rolling stock continually going 
on which is apparently useless and yet unavoid- 
able. The breaking up of a train is often a difficult 
matter, occupying more time than can be spared; 
and it is possibly cheaper, and certainly more con- 
venient, to run long trains, although they are not 
nearly filled, than it is to take off some of the 
coaches. 
It would seem that, for the time being, the 
augmentation of equipment, at least in so far as 
mere size is concerned, has reached the maximum. 
Such engines as Mr. Churchward’s Great Bear 
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has been minute, and apparently very trustworthy 
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A TWO HUNDRED 


AND FORTY-FIVE-TON LOCOMOTIVE 








may bring forth remains to be seen ; but, judging by 
the Brussels Exhibition display, it is not easy to see 
how much more can be done. Certain enormous 
locomotives, like those built by the Vulcan works, 
and recently described in our columns, or that illus- 
trated above, must be regarded as strictly exceptional. 
Increase in efticiency of equipment means, from 
the general manager’s point of view, more passengers, 
goods, and minerals to be carried. He holds, not 
unnaturally, that the best possible has been done 
in providing economical haulage and general rail- 
way service. The growth of traffic is, however, 
a very complex phenomenon. It is probably little 
affected by anything that the railway companies 
can do. It is, we think, a mistake to hold that 
the last word has been said concerning economical 
working. However efficient a line may be, it 
always seems to be possible that it might be made a 
little more efficient. We know that this view is 
held and acted upon by railway officials in general. 
If we are to be guided by the figures supplied by 
the Railway Age Gazette, it is evident that no 
further development in power can help American 
railways. Other means must be sought for increasing 
net earnings. 


LITERATURE. 





By William D. 
Engineering, 
Constable 


Applied Thermodynamics for Engineers. 
Ennis, M.E., Professor of Mechanical 
Polytechnic Institute of Brooklyn. London : 
and Co., Limited. 1910. 

Tat author says in his Preface, “Applied Thermo- 

dynamics is a pretty broad title,” and as he attempts to 

cover the whole field it will be realised that, notwith- 
standing the large dimensions of the volume, most of the 
matter is treated somewhat sketchily. The book is 
addressed to students; it will, however, be found useful 
for reference by the engineer. It is fairly well up to date, 
although in some particulars, which will be referred to 
later, the most recent information has not been given. 

Some of the matter might have been omitted, at any 

rate, as far as the engineer is concerned; we refer, for 

example, to the description of the Stirling and Ericsson’s 
hot-air engine. Originality is not claimed, and full 
acknowledgment is made of the sources of information. 

A feature is a list at the end of most chapters giving 

references to various books and papers which deal with 

the subject of that chapter; at the end of every chapter 

also there is a synopsis and a collection of problems of a 

useful character. 

The first eight chapters deal with theoretical matters, 
and the others apply this theory to the air engine, the air 
compressor, the gas engine, the steam engine—both of the 
reciprocating type and the turbine—to steam boilers, to 
evaporators, and to refrigerators. 

In Chapters I. and II. the usual questions referring to 
the thermometer are dealt with, and we note that a short 
history of the determination of the mechanical equivalent 
of heat, which has been well put together, is given. In 
Chapter III. the laws of gases are considered, principally 
perfect gases, but reference is made to Van Der Waals’ 
equation for imperfect gases. The definition of the 
absolute zero is somewhat loosely stated, and, we fear, 
will give a wrong impression to the student. In the next 
chapter the specific heat of gases is considered, and 
although Holborn and Hennings’ determinations are 
referred to, the recent work done in determining the 
variation of specific heat with respect to temperature is 
not referred to. In Chapter V. the various paths followed 
by a gas in completing a cycle are dealt with, and the 
question of reversible and irreversible cycles is treated in 
4 satisfactory manner. There is next a short chapter on 
entropy, putting the matter more clearly than usual, and 
distinguishing between its application to reversible and 
to irreversible cycles. In Chapter IX. the theory of air 
compressors is discussed, and considerable-use is made of 
the entropy diagram, always making a comparison with 





the corresponding pressure volume diagram, and clearly 


showing the value of the former. This method of treat- 
ment is adopted throughout the book, and is much to be 
commended. A few commercial types of compressing 
machinery are described and a considerable amount of 
information respecting compressed air transmission is 
given. 

In Chapter XT. gas producers are dealt with in a super- 
ficial and unsatisfactory manner; description of the action 
in the producer is vague and somewhat inaccurate. Then 
follow descriptions of the various gas engine cycles in use, 
without taking into account, however, the effect of variable 
specific heat. In the investigations giving the efficiency 
of the Diesel engine it is shown that the efficiency ought 
to increase with light loads. A certain amount of 
information is given about the rate of flame propagation 
and explosion waves. The theory of vapours is dealt 
with in Chapter XII., and the method of coastructing the 
entropy chart is described, a graphic method of 
determining constant volume lines for steam being 
included. It is to be noted, however, that in this con- 
struction the constant volume lines in the figure are 
drawn curving the wrong way. The Clausius cycle is 
defined in the usual terms, but it is stated that in the 
Rankine cycle the expansion is incomplete. This is 
wrong according to the definition adopted by the Institu- 
tion of Civil Engineers, which in fact is the same defini- 
tion as given for the Clausius cycle. A .comparison of 
seventeen different cycles, ringing the changes on wet 
steam, dry steam, and superheated steam with complete 
and incomplete expansion, is given in a graphic form, 
both on the entropy diagram and on the P.V. diagram, 
and there is little doubt that the entropy diagram is the 
more illuminating. 

These efficiencies are also worked out in great detail, 
taking numerical examples, but the complexity of the 
work is much increased by working to four places of 
decimals. The application of the theory to various prac- 
tical examples is worked out in some detail and in a 
satisfactory manner. There are a few pages dealing with 
engine testing, the taking of indicator diagrams, and the 
measurements of coal and water consumption. The 
steam turbine is next considered, but only in an elemen- 
tary manner. The method of calculating the blading of 
both impact and reaction turbines is dealt with somewhat 
fully, and considerable use is made of the entropy 
diagram. Then follows a chapter on boilers, super- 
heaters, condensers, and other auxiliaries. In Chapter 
XVII. the theory of the distillation and liquification of 
gases is given, and in this connection the entropy 
diagrams of such substances as ammonia, carbonic acid, 
and sulphuric acid combined with pressure-temperature 
and volume entropy curves are published on a workable 
scale. The last chapter deals with mechanical refrigera- 
tion, and here again the entropy diagram is used for 
explaining the principles. 

The book is profusely illustrated, with 316 figures in 
the text, and we can recommend it to the advanced 
student. 
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THE LARGEST LOCOMOTIVE IN THE WORLD. 





THE largest locomotive in the world has recently been 
built by the Atchison, Topeka and Santa Fé Railway at its 
works at Topeka, U.S.A. This engine has the enormous 
weight of 275 English tons. Of this total weight 245 tons 
are carried on the driving wheels, but as there are no less 
than ten driving axles, the axle load is on the average about 
24% tons. The engine is of the Mallet articulated duplex 
compound type, and has a 2-10-10-2 wheel arrangement. 
It is intended to work goods trains of 2000 tons over a 
mountain division in Arizona, having long steep gradients 
and sharp curves. As water is scarce along the line, a tender 
of unusual size is used, carrying 12,000 gallons of water and 
4000 gallons of oil fuel. As the tender loaded weighs about 
105 tons, its weight is distributed upon a pair of six-wheeled 
bogies. The engine and tender together have a length of 
about 122ft., and a weight of 380 tons in working order. 

The engine is notable also from the fact that, unlike 
several of the previous engines which have held the record as 
‘* the largest in the world,’’ it is not a single one of its class. 
Three have been built already by the railway company, and 
ten are being built at the works of the Baldwin Locomotive 
Company. Three other record-holding Mallet locomotives of 
American railways are noted below. The first and third of 
these are used only as banking engines to help heavy goods ~ 
trains over isolated, long and steep gradients. 


Delaware and Southern Baltimore 
Hudson Pacific and Ohio 
Railway, Railway. Railway. 
PR iioras na ws 088-0 “ 2-8-8-2 , 0-6-6-0 
Weight, tons .. .. 198 oe 190 wo 150 
Weight on drivers, 

a ee 198 ‘3 176 ata 150 
Cylinders, inches .. 26 and 41 x 28... 26 and 40 x 30... 20 and 32 x 82 
Driving wheels. . 4ft. 3in. 4ft. 9in. 4ft. Sin. 
Heating surface, 

i eae 6629 Ke 6393 5586 
Grate surface, sq. ft. 100 ae 68 ¥ 724 
Boiler diameter 7ft. 4in. 7ft. re 6ft. 10in. 
Tubes, length .. 24ft. ad 21ft. 21ft. 


Although the boiler of the new record breaker is of 
immense length, its evaporative or steam generating portion 
is relatively short, the tubes being only 164ft. in length. 


| The forward portion of the barrel contains three other tubular 


sections, which are separated by combustion chambers, and 
through which the products of combustion must pass. The 
first is the superheater for live steam going to the high- 
pressure cylinders, the second is the reheater for the high- 
pressure exhaust going to the low-pressure cylinders, the 
third is the feed-water heater with 500 tubes. This last is 
9ft. long, and ends at the smoke-box tube plate. The fire- 
box is of the Jacobs-Shupert stayless type, which has already 
been described in THE ENGINEER; the inner and outer 
boxes are formed each by a row of steel channels bent to 
horseshoe shape to form the side and crown sheéts. 
Walschaerts valve motion is used, with piston valves, as 
is now almost universal practice for Mallet and other high- 
power American locomotives. For each set of five driving 
axles the connecting-rods drive on to the middle pair of 
wheels, and to facilitate passing round curves these wheels 
have wide bald or flangeless tires. The tractive power is 
111,600 lb, The leading dimensions are given below :— 





Cylinders, high-pressure 28in. X 32in. 
Cylinders, low-pressure 38in. xX Sin. 
Driving wheels. . oa 4ft. 9in. 
ie wheels .. .. 2ft. in.. 
Driving wheel base. . ate ery 
Driving axle journals .. .. llin. x 12in. and 10in. « 12in, 
Rigid wheel base (two sets). . .. 19ft. 9in. 
Total wheel base .. .. .. .. 66ft. 6in. 
Oe ee eae eee 
Boiler, centre above rails .. .. .. .. .. .. 9ft. lin. 
Se 12ft. Gin. x 6ft. Gin. 
Steam pressure Se aa as Vase aearee hae ee 
Tabes, trom—Numiber 2.0 2. ss ce cs ie os EE 
Diameter -. 2in. 
Length ‘e 16ft. Gin. 
Heating surface—Fire-box .. 295 sq. ft. 
i. ee 3625 sq. ft. 
Feed-water heater 2660 sq. ft. 
oa er eee . 6580 sq. ft. 
Superheating surface, tubes 2330 sq. ft. 
GOGO ATOR... <6; 2c 22 «. 82 sq. ft. 
Height to top of chimney .. 15ft. 6in. 
Weight—In working order .. 275 tons 
On driving wheels 245 tons 
On front bogie 14 tons 
On leading bogie ee 16 tons 
Tender, 
Type .. .. Two six-wheeled bogies 
Wheels on .. .. 2ft. 104in. 
bk eee 32ft. 6in. 
Wheel base, engine and tender .. 108ft. 2in. 
| Seer eae eee 12,000 gallons 
Oil for fuel . 4000 gallons 
Weight, empty, .. 47 tons;, 
Weight, loaded» .. 105 tons 
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OIL RAILWAY TRACTOR 
NASMYTH, WILSON AND CO., LIMITED, PATRICROFT, ENGINEERS 


( For description see page 497 ) 
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OIL RAILWAY TRACTOR. 


. recently had an opportunity of inspecting a paraffin 
Peer, which Nasmyth, Wilson and Co., Limited, 
casi roft, have constructed for a railway in India. It 
Jere ri working order, about seven tons, 1s geared for a 
weighs, m speed of 25 miles per hour on the level, and will 
eee head of 18-20 tons up an incline of 1 in 150. The oil 
= is constructed by L. Gardner and Sons, Patricroft, 
oo capable of developing 30 horse-power when running at 
all eed of 750 revolutions per minute. It works with 
! van as fuel, and has four vertical cylinders. It is fitted 
rm high-tension magneto apparatus, is started by a detach- | 
a handle on the foot-plate, and is provided with a silencer. 


, ling pur x 
aol cant conmpoull of a large number of horizontal tubes. | 


These are connec ‘BS A 4 
to the roof of the car. Additional tank accommodation is | 
arranged on the roof for the storage of the oil fuel, and also | 
rs the water connected to the jet in connection with the | 


engine. 
The gear 
on page 496, 
and provides 
all the gear W 





-box, as will be seen from one of the illustrations | 
is of massive construction. It is of cast steel, | 
a range of four speeds in either direction, 
heels being case-hardened, ground, and running 


vessel having been got into position, the pumps started at 
2.30 p.m. At 2.40 p.m. the keel was on the blocks. The 
pumps were stopped to fit the breast shores at 2.49 p.m., and 
restarted at 4.15 p.m. The total time occupied in pumping 
was 2h. 14 min. 

On the 23rd December the Minas Geraes was towed by the 
tug boat Laurindo Pitta, a' powerful vessel also built by 
Vickers, Sons and Maxim, to the floating dock, where she 
was placed in position and raised. The docking of this vessel 
was the final and acceptance trial of the dock, which has now 
been taken over by the Brazilian authorities, as fulfilling in 
every respect the conditions of the contract. The particulars 
referring to this trial are as given below :—The dock com- 
menced to submerge at 5.5 a.m., and the operation was 


poses a radiator is fitted at either end of the completed at 6.10 a.m. The displacement of the Minas 


ted with a large tank, built in and attached | the pumps started 11.45 a.m.; at 11.55 the keel was on 


| to run at half-speed, so that the time taken in lifting was 


Geraes was 19,000 tons. She was got into position and 
the blocks. The pumps were stopped to fit the breast 
shores at 2 p.m., and restarted at 3.5 p.m. The pontoon 
deck was Yin. above water at 5.15 p.m. The total time 
occupied in pumping was 4 h. 15 min., which included 
stoppage of the pumps, by arrangement, for a period of 
40 min., and for the last 45 min. the pumps were arranged 


very much below the actual time allowed according to the 
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DETAILS OF OIL RAILWAY TRACTOR 


inan oil bath. A special interlocking arrangement has been 
devised whereby the reversing lever cannot be operated until 
the gear wheels are put into a neutral position. The power 
is transmitted from the engine to the first motion shaft in 
the gear-box through a powerful friction clutch of the motor 
car pattern, which is operated by a foot pedal on the foot- 
plate, and this is also interlocked with the brake gear, so as 
to prevent the clutch being thrown in while the brake is 
screwed down. The brake is of the usual locomotive type, 
fitted with handle, pillar, and screw, and is applied to all 
four wheels through cast iron blocks, 

From the gear-box the drive is transmitted to one axle 
only by bevel gearing, but both pairs of wheels are connected 
by coupling rods to ensure the maximum of adhesive power. 
The wheels and axles are of the usual locomotive type, with 
gun-metal axle-boxes and bearings, lubrication being well 
provided for. The tractor has a detachable roof of teak and 
sheet plating with an intervening air space. A neat arrange- 
ment of cab is provided to protect the driver from the sun’s 
rays, and a locomotive whistle is fitted to the engine exhaust 
pipe. The buffers are of the central pattern, with automatic 
coupling device, 

; The general arrangement of the tractor is shown in the 
a above, and the leading dimensions are tabulated 
ow :— 


Extreme length over buffers 15ft. Tin. 

Ee width ,, platform... 5ft. 7in. 

- height from rail level 9ft. 74in. 
Gauge ce. ee wet ee, ce (em / on ee ee 
J” ee | 
Vi, en 
Steel frames gin. thick -. os o 2ft. lin. between 
Buffers from raillevel.. .. .. .. 2ft. 2in. 











THE FLOATING DOCK AFFONSO PENNA. 


IN our issues of July 8th and 15th last we gave a detailed | 


account of the 22,000-ton floating dock Affonso Penna, which 
was built for the Brazilian Government by Vickers, Sons and 
Maxim, Limited. This dock was towed out to Rio de Janeiro, 
where it arrived within eleven months of the order for it 
having been given. 

At its first trial on the 18th November last the dock was 
submerged until there were 28ft. of water on the blocks, and 
then pumped up until the pontoon deck was 2ft. above water, 
this trial being carried out to the entire satisfaction of the 
Inspecting officers. On the 29th November the Riachuelo 
was docked, the vessel remaining on the floating dock until 
the 6th December, the bottom of the ship being cleaned and 
the propellers removed, and the undocking took place without 
any difficulty. For this trial the dock commenced to sub- 
merge at 9.50 a.m. and the operation was completed at 10.40 
am., the displacement of the ship being 5400 tons. The 





contract. Sights on the dock showed that after the vessel 
had been raised the dock had a sag of half inch from the 
straight line as built, this deflection being well within the 
limit allowed by the conditions of the contract, viz., 3in. On 
page 492 we give a series of interesting views showing the 
operation of docking this fine battleship. 

We understand that since the dock has been officially 
handed over, the Brazilian authorities have themselves raised 
the Sao Paulo, the sister ship to the Minas Geraes, built by 
Vickers, Sons and Maxim, at Barrow-in-Furness, the total 
time of this operation being also considerably under the 
contract time. 





AN IMPROVED MECHANICAL STOKER. 


SOME improvements have recently been embodied in the 
Bennis mechanical stoker with a view to rendering it practi- 
cally fool proof, and to produce a machine which will not 
require frequent repairs. In the original design the shovel 
arm thrower, which distributes the coal on the fire, was 
pivoted on a pin. This pin has now been replaced by a steel 
shaft resting in two replaceable self-lubricating bearings 
situated away from the heat. The ends of the shaft are 
turned to fit the bearings, whilst the remainder carries two 








Fig. 1—THE COMPLETE THROWING BOX 


projecting ears which form seatings to take the arm carrying 
the shovel. The steel shovel arm is now bent round and 
carried up both sides of the box, the upper ends fitting into 
the seatings or ears on the shovel shaft, and fastened thereto 
by bolts, nuts, and fast nut washers. The shovel, shovel 
arm, and shovel arm shaft form practically a rectangle, with 
one side bent to make the pointed nose of the distributing 
shovel. 

The shovel arm is detachable from its shaft by simply 
removing the bolts and nuts, and there is no necessity for 


minutes to replace the shovel arm or shovel. The tipper, 
which in the former design was forged on to the shovel arm, 
now takes the form of a separate casting, and is bolted 
through the shovel arm ear and to one side of the arm. 
Thus the shaft, tipper, and shovel arm when bolted together 
constitute one continuous piece, but either can be replaced or 
renewed. The self-lubricating shovel arm shaft bearings are 
provided with outside gas thread screws and lock nuts, so 
that the position of the shaft may be adjusted sideways. 
Each bearing can be taken out and repaired by the removal 
of two set screws. The area of the crosshead bearing for the 
pneumatic gear spindle has been doubled, and the whole of 
this mechanism is now entirely covered. 

The tappet which works the arm is of an improved shape, 
and carries the shovel out of the way of the fuel feed, so that 





Fig. 2—PARTSzOF THE THROWING BOX 


the coal does not get on to the top of the shovel as it was apt 
to do in the old machines. By this design the instant 
detachment or attachment of the shovel arm is rendered quite 
simple. 

The pneumatic gear has also been improved in detail. It 
is pivoted at its end instead of underneath, the motion thus 
secured constituting a distinct mechanical gain. The spring 
has been lengthened, and it now has a greater number of 
coils. Stauffer grease lubrication is used on the slowly 
moving portions of the machinery, including the main bear- 
ings. The illustration—Fig. 1—gives a view of the complete 
throwing-box, and shows the pneumatic cylinder, tappet, and 
feed motion, whilst Fig. 2 shows the various parts detached 
from the throwing-box. The various parts of this new stoker 
are shown in the drawing—Fig. 3. The shovel arm consists 
of a member A with a pointed shovel §, the point of the 
shovel having anose N. Theshovel is provided with a tipper 
B and a lever arm G attached to the racking shaft R. The 
tipper is connected up to a crosshead which is attached to the 
piston-rod working in the pneumatic cylinder. At L there is 
an adjustable tension nut.. The spring pressing between the 
piston and the end of the nut L serves to propel the shovel S 
forward, the latter scattering the coal over the furnace. The 
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Fig. 3—DETAILS OF THE NEW STOKER 


tappet gives four varying lifts. If the coal is dropping too 
near the furnace door a little more tension is put on the 
spring by screwing up the tension nut L. This is done by 
loosening the small screw O, and by turning the nut L half 
a revolution. When the shovel is throwing the coal too far 
the tension on the spring is naturally reduced. 








PHILADELPHIA.—The City of a acting on the initia- 
tive of the mayor, has recently adopted a comprehensive scheme 
for the regulation of all future improvements to be carried out for 
facilitating the commerce and traffic of the city, for securing 
that works should no longer be carried out on the haphazard 
system that has been in practice, and for granting greater 
facilities for carrying on trade and aiding in the comfort and 
convenience of the inhabitants according to modern standards. 
For this purpose, some time since, at a public meeting of the 
inhabitants, convened by the mayor, special committees were 
appointed consisting of representative men having special know- 
ledge of the subjects with which they were to deal, to inquire into 
the following subjects and to give such recommendations as would 
lead to a symmetrical and comprehensive plan of action to be 
observed in the future development of the city. The special sub- 
jects remitted to the consideration of these different committees 
were city railways and terminal facilities; main streets, bridges 
across the rivers, and subways where the traffic made these 
desirable ; the improvement of the navigation of the river and the 
providing of wharves and other facilities, so as to secure accommo- 
dation for the largest class of vessels ; the Sagar of a great 
central hall and grounds where meetings of the inhabitants could 
be held ; where mechanical and agricultural exhibitions could be 
held, with a stadium large enough for all outdoor games, exhibi- 
tions and festivals ; this part of the scheme being practically the 
development of the park which now belongs to the city and covers 
an area of 56 acres, close to the city. These several committees 
have already made their preliminary reports, and a committee has 
been appointed to institute a permanent organisation for develop- 
ing and encouraging the physical development of the recommen- 
dations of the various committees, 








taking out the shaft. Weare told that it only takes a few 
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THE IRON AND STEEL INSTITUTE. 
Tur Spring meetings of the Iron and Steel Institute 


began yesterday at the Institution of Civil Engineers and 
We give below abstracts of 
the first two papers read. The discussion on them will 


are being continued to-day. 


be reported in our next issue. 

NOTE ON A PROCESS FOR THE 
BY CALCIUM CHLORIDE. 

By Freuix A, DauBing and EvGENgE V. Roy (Auboue, France). 


THIs method of drying the air for blast furnaces has been put 


into operation at Differdange. The process is as follows :— 


A layer of broken calcium chloride, the smaller pieces at the 


bottom and the larger pieces at the top, rests on a sieve. Within 
the mass of the calcium chloride and in its lower part is submerged 
a spiral grating consisting of pipes for the circulation of water. 
The air to be dried is drawn downwards through the calcium 


chloride by a fan. The heat evolved by the action of the water 


on the lime is carried away by the water within the spiral. When 
the outside pellicle of the broken pieces commences to liquate 
hydration is stopped and regeneration begun. To do this it is 


Fig. 1 


only necessary to attain temperatures between 175 deg. and 
235 deg., at which CaCl, + 1H,O0 is formed. It is necessary 
gradually to raise the temperature in such a manner as constantly 
to maintain the hydrates in their solid phase. 

It is necessary also in the course of this regeneration to be 
careful not to exceed the temperature of 235 deg., above which 
the “‘ tardy ” hydrate CaCl, + 1H,0, is formed. 

It may be seen from the foregoing that it is possible to effect 
the regeneration of the calcium chloride with sources of heat of 
comparatively low grade, and that it is possible to employ with 
this object the waste fumes which occur plentifully in all metal- 
lurgical works, 

e regeneration of the calcium chloride having been effected 
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by this systematic warming, it is necessary in order to render it 
again fit for the complete absorption of water vapour to cool it 
thoroughly. This cooling is quickly attained by a rapid circulation 
of water in the pipe system. When the temperature has returned 
to that of the average environment the chloride of calcium has re- 
gained all its hygroscopic properties, and is capable of desiccating 
afresh the new volumes of air. 

A mass of calcium chloride of 240 kilos. spread out in a layer of 
24 cm. in depth, on a square metre of surface, will desiccate 
300 cubic metres of air per hour, for four hours, under average 
conditions of 15 grammes of moisture per cubic metre. 

In order to regenerate the calcium chloride from its hydrates, 
calculation shows that it is-necessary to expend about 7.500 calories 
per kilogramme of water deposited. n practice it suffices to 


DESICCATION OF AIR 


circulate from below upwards—that is, in the opposite direction 
to the air current—warm air or fumes devoid of dust at gradually 
increasing temperatures from about 30 deg. to 200 deg. during a 
period equal to half the length of time of the passage of the air 
current—that is, for the example given above, for two hours. 

Experiment has shown that it is possible in a well-watched and 
carefully-conducted operation to attain a degree of desiccation 
such that the hygrometric condition of the desiccated air will be 
for the average period of passage but 10 to 15 per cent. of its 
saturation at a temperature of 15 deg. 

The problem at the Differdange Works was to desiccate the 
whole of the air required for the blowing of a blast furnace of 
150 tons per twenty-four hours. Drawings showing two forms of 
apparatus are given in Figs. 1 and 2. In the first design the blast 
is introduced by a central well, and distributed in layers by means 
of the openings leading to different superposed reservoirs, On 
emerging from the latter it is collected in an annular chamber, 
whence it is led to the place where it is to be utilised. Ina second 
form of appliance, on the contrary, the blast arrives by way of 
the annular chamber, and is collected in the central well after 
traversing the layers of chloride of calcium, and is led thence to 
the place of utilisation. 

In order to be able to regenerate the chloride of calcium on the 
spot, the central well—or the annular chamber—is connected with 
a second pipe, admitting air or hot gases. The arrangement of 
the fans is such that it is ible, at will, either to pass the air to 
be dried, or the gases whic are to serve for the regeneration, 
through the apparatus, or else to isolate it completely during the 
cooling down. The apparatus, which is in triplicate, dries 30,000 
cubic metres of air hourly, and has the following proportions :— 
Total area presented to the passage of the blast, 100 square metres 
per aj tus ; number of compartments, ten ; depth of the layer 
of calcium chloride in each compartment, 24 cm.; apparent density 
of the chloride of calcium, 1.0; weight of chloride of calcium con- 
tained in each apparatus, 24,000 kilos.; weight of chloride of 
calcium chewrie § in all three appliances, 72,000 kilos.; cooling 
surface of the spirals in each apparatus, 170 square metres. ‘These 
appliances have been designed to work in the most unfavourable 
conditions—that is to say, to remove, during the summer months, 
15 grammes of moisture per cubic metre of air during a period of 
four hours. 

At the time of writing this paper the appliances have been 
working normally for six weeks ; but as the season is the end of 
winter, and as the moisture in the air is not very large, it has been 
found unnecessary to make as many reversals as were contem- 
lated. Each apparatus receives the blast for six to eight hours. 
The air, which contains 6 to 8 grammes of moisture before its 
passage, only contains from 1 to 1.5 gramme per cubic metre on 
emerging from the apparatus, and this figure remains practically 
constant from the commencement to the conclusion of the period, 
Regeneration requires four hours for its completion, and is carried 
out by means of the waste smoke gases from boilers and from 
Cowper stoves. These gases, cleaned to the extent of 0.4 gramme 
per cubic metre, pass directly through the mass of chloride, The 
temperature is regulated at 30 deg. to commence with, and there- 
after gradually raised in conformity with a certain ascertained law 
up to about 200deg. In the summer the temperature will be 
carried to 275deg. Cooling takes three hours. 

The installation has cost a little Jess than one-quarter of what 
would have been the cost of an installation for desiccation by 
means of refrigerating machines. One man for the day shift and 


‘one for the night shift are sufficient to handle the apparatus, 


which is of the most simple description. The expenses of working 


are thus greatly reduced. 


NOTES ON THE WELDING UP OF BLOW-HOLES AND 
CAVITIES IN STEEL INGOTS. 
By J. E. STeapD, }).Met., F.R.S,. (Vice-president). 

In general terms ‘‘ welding ” may be described as the crystallising 
into union of two solid metallic surfaces when they are brought 
together under suitable conditions. 

It is well known that iron and steel will crystallise, or weld 
together, at temperatures far below the so-called welding point, as 
has been proved by Coffin and others, but so far as we know 
systematic trials have not been made with steels of varying and 
given composition with the object of determining at what 
temperatures they will actually unite. The experiments which 
follow were made as a preliminary essay in this direction. The 
steels selected contained between 0.1 per cent. and 1.40 per cent. 
carbon. 

Series I.—In this series small sections of three different steels in 
duplicate, containing 0.1, 0.5, and 1.4 per cent. of carbon, having 
the dimensions of 10 mm. by 10 mm. by 5 mm., were ground down 
on one of their sides to plane surfaces, polished and plaved face to 
face in a porcelain tube, and were heated in an atmosphere of 
hydrogen gas for two hours at a temperature of 900 deg. Cent. 
After cooling, the steels were removed and examined ; in each case 
the surfaces had crystallised together so firmly that they could not 
he easily separated. 

Series 11,—The experiment described above was repeated, but 
under slightly different conditions, for instead of flat pieces, short 
prisms, cut in duplicate, from bars of steel were substituted. 
They were shaped in a lathe, so as to leave one end of each semi- 
spherical and the other end flat. In each experiment the rounded 
ends of the duplicate pieces were placed so as touch one another, 
and were put into a porcelain tube, and kept in contact by gentle 
pressure. After heating for two hours in hydrogen gas, to a tem- 
perature of 800 deg. Cent., the pieces in each class of steel were 
found to be welded at the points of contact. On breaking them 
asunder the fractures at the joints were found to be crystalline, and 
measured about 0.5 millimetre across, 

Series 1]].—Further trials were made with the round-ended prisms 
of steel, to determine what would follow on heating them when in 
contact, at a temperature between 1300 deg. and 1400 deg. Cent. 
For this purpose a complete series of pieces were placed, rounded 
ends in contact with each other, inside a wrought iron tube, and 
this after hermetically sealing was put into a ladle containing 
about 4 tons of molten slag. All had become perfectly welded at 
the rounded ends, and the areas of junction or welding varied 
between 3 and 5 mm. in diameter. 

Series 1V.—In another trial a bundle of seven round steel bars 
jin. in diameter, tied together with wire, was dropped into a ladle 
of molten slag and was allowed to cool with the slag. It was 
found that the steel, when cold, had become welded at the 
points of contact, and had coalesced, or been drawn together to a 
considerable degree, a phenomenon suggesting that had the 
heating been continued for a sufficient length of time, the bars 
mevceyy hac coalesced to such an extent as to make one solid bar. 

Series V.—In crucible steel works practice it is sometimes the 
custom to heat the steel to, and forge from, what is called the 
‘‘wash welding” temperature, and it is assumed that if the mate- 
rial initially contains cavities or blow-holes, they will be welded 
up. In order to determine whether larger cavities than blow- 
holes could be so welded, a series of trials on a practical scale 
were made by Mr. F. M. Parkin, at the Don Steel Works, Shef- 
field, by the kind permission of the proprietors, Messrs. Hobson, 
Houghton and Co., with the object of determining whether arti- 


ficially formed pipes or cavities in steel could be welded up by 
wash-welding and forging, and at what temperature this could 
be effected. With this object square bars Sin. by 2in. of Swedish 


Bessemer steel containing 0.15 per cent. of carbon were drilled 


down one end of each to a depth of 7in., with a }in. drill, 
leaving a’solid bottom of lin. 
rial 1}in. in length were also prepared. 
the air from the drill holes a few drops of petrol were introduced, 
and afterwards the taper plugs of steel were driven forcibly into 


Taper plugs of the same mate- 
In order to displace 


a 

The closed and ‘‘ piped” bars were heated to 800 deg. Cen 
after being removed from the fire were gently flattened It. and 
12 cwt, hammer, so as to close up the cavities, after whiehect® 
were heated respectively to 750 deg., 950 deg., and 1150 they 
Cent. for thirty minutes, and were forged down at these te deg, 
tures into lin. square bars. When cold they were nick, : 
intervals, broken, and examined both by the eye and Porn at 
microscope on cut and polished specimens and by bendi Y the 
sections cut across the central axes. In the piece heated’ - 
deg. Cent. there was no evidence of weldin;. In the piece he el 
to 950 deg. Cent. welding had occurred at the lower en 
whilst the bar heated to 1150 deg. Cent. was perfectly weld ed 
sound from end to end. A second trial was made with a and 
containing 1.40 per cent. of carbon. ‘This was prmena 
described in the previous case, with an artificial pipe, and’ _ 
heated to between 1050 deg. and 1100 deg. Cont. 11 was forges’ 
the manner described above. After cooling it was found th . 
excepting near the upper plugged end, the welding haq bee 
satisfactory ; there was no trace of unsoundness or hollowness, 

Series VI.—A third experiment was made with a bar of hi 
square crucible steel, containing 0.9 per cent. of carbon, A cola 
hole was drilled and plugged, and the metal, after heating to 
yellow heat, was fo: into a fin, octagon bar, and was ent = 
and forged into chisels, which were put to practical use, Th 
chisels did their work admirably, and there was no indication 
whatever of unsoundness. ‘These results prove conclusively that 
when two metallic surfaces quite free from oxide or any foreig: 

. i 
matter such as slag, sulphide of manganese, alumina, &¢,, ar 
brought together and are forged wnder the conditions given alg, 
at temperatures about 1100 deg. Cent., they do weld up com. 
pletely. The italics are introduced to make it clear that the cop. 
clusions are based on a definite method of treatment. It has been 
shown that steels containing between 0.1 and 1.4 per cent. carbon 
will crystallise together at temperatures of 800 deg. and 900 deg 
Cent., when their plane surfaces are in contact, and are heated for 
two hours, but that little or no welding was effected on heating 
the artificially piped forged steel for half an hour at 750 deg, and 
950 deg. Cent., and forging afterwards. The great difference 
between the two results suggests that if the piped pieces, in which 
central holes were drilled, after the preliminary forging, made to 
bring the walls of the cavity into actual contact, had been heated 
for a much longer period, the sides would have crystallised 
together even before the second forging. It is not certain, how. 
ever, that the first forging would leave the faces in physical 
contact. 

The author believes there is strong ground for the presumption 
that if the faces of a closed up pipe are crystallised or welded 
together at several separate points only, and not completely, forg. 
ing at relatively low temperatures, say at 750 deg. or 850 deg, 
Cent., tends to cause disruption of the primarily united portions, 

rticularly in cases where the steel is rolled to smal! sections, 
The reason for this hypothesis is, that juxtaposed faces probably 
do not always flow evenly when the steel is being forged or rolled, 
and that if one face flows in advance of the other, disruption of the 
parts united occurs, due to shearing effect. It is well known that 
even in quite sound material it is possible to produce internal 
disruption by a special rolling process, and if it can be effected in 
sound steel, how much more readily must it occur in initially 
meaty welded material. : 

Judging from the evidence advanced in the paper, the author 
concludes that if the blow-holes in steel ingots are subcutaneous, 
and the heating of the metal is sufficiently high, say, 1000 deg, 
Cent. and above, and the ingots are then rolled or forged, they 
weld up completely, unless the cavities themselves contain foreign 
matter. The wash-welding, as practised in Sheffield, and the 
heating and rolling of steel for rails and billets effect this. 

It is, however, doubtful whether or not the pipe cavities can be 
so readily welded. The upper ends of the pipes in ingots are open 
to the gases of the heating furnace, and the walls of the cavities 
become coated with oxide scale, which effectually prevents the 
metallic surfaces from coming into contact. When, however, the 
pipe is deep and is bridged over at intervals with diaphragms of 
solid steel, it is not improbable that welding below these bridges 
might be effected, provided that the imprisoned gases become forced 
back into the steel and do not form layers of highly compressed 
gas between the steel surfaces, and so prevent these surfaces from 
coming into direct contact. 

It is a fact observed by the author that the surfaces of the walls 
of the pipes in commercial ingots containing 0.06 per cent. or more 
sulphur are rich in manganese sulphide, and this must interfere 
witn the perfect contact of the metallic surfaces, for, from a prac- 
tical point of view, manganese sulphide is equivalent to scoria or 


slag. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinins 0) ovr 
correspondents. ) 


THE TRAINING FOR ENGINEERING BUSINESS. 


Sir,—I have in my own mind the firm conviction that your 
correspondent Mr. Kean has never made anything for sale in his 
life. He completely fails to understand what engineering business 
—not engineering—is, and he knows little but a smattering of 
what the engineering trade of this or any other country means. 

So far as I understand him, he would have in every concern at 
least two partners, one of whom should attend only to engineering 
—the making of machinery—and the other only to selling and 
buying. There is, of course, nothing new in this scheme. It is 
constantly in use, only not quite in the way Mr. Kean suggests, 
which, indeed, has been tried with most disastrous results. 

After all is said and done, the commercial man is in the hands of 
the engineer, and unless this last is thoroughly versed in costs and 
knows how to buy and sell, no commercial success can be attained. 
There are always two, sometimes several, methods of making any 
given machine. One is dear, the other is cheap ; and be it remem- 
bered that the ultimate result to the purchaser will be the same in 
each case. As Mr. Kean does not understand manufacturing 
details, I fear he will have to take my word for this. It would be 
too long to explain it in detail. I may give one illustration, how- 
ever. “lesen are very costly things. Now, the designing of 
patterns and their adaptability to the foundry are points of the 
last importance. Is it to be supposed that the commercial partner 
is to design them! ‘The properly trained engineer knows how to 
get what he wants with the least possible outlay in the pattern 
shop and the foundry. : . 
It is the same all through the shops. The first consideration 
must be that the thing made shall be so made that it can be sold 
at a profit. If this cannot be done, then it must not be made at 
all. If this is not kept constantly in mind, loss of capital and 
ultimately bankruptcy ensue. ; 
There have been made, both at home and abroad, steam engines of 
very high quality. They are the result of years of laborious exper!- 
ment. To what do they owe their existence! To nothing = 
and nothing less than the desire to make an engine which will 
command a market and can be sold ata profit. Does Mr. Kean 
imagine that they are the result of desires for scientific progress pure 


and simple / ? ” 
We find men of science pushing research. Is it to be suppos 
that they will, or, indeed, can afford to give the results to manu- 
facturing engineers for nothing? The late Lord Kelvin was ; 
most conspicuous example of keen commercialism combined wit 
the highest scientific attainments. Does your correspondent him- 
self never bear cost in mind? J i 4 
There is, I know, a very high and mighty idea that poun it 
shillings and pence should not be considered in engineering. 








the open ends, 


is the technical college idea, and it has dune more than anything 
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’ ler college-trained youths unpopular. Itis a pity that 
ro Sean should not invest all his fortune . an engineering works, 
= of us have done, and then entrust the management to 


F ny . . : 2 
ae ghly Y iontific man with a mathematical mind—himself, for 
: tance—and leave all commercial questions to a first-class 
sccountant or ex-bank manager, The experiment would change 
js views. 

. +e no desire to decry the value of a highly scientific educa- 


tion, but that alone will not keep a tirm out of bankruptcy. 
Steam engines, cotton mills, wood-working machinery, ironworks, 
ire all intended to make money. That is the first and last word, 
and that engineer is best educated who can, with given means, 
turn out the most profitable work. 

There are many people like Mr. Kean who have very high and 
mighty ideas about engineering ; young men are naturally prone 
to this view. ‘They find ovt their mistake when they go into 
works and see themselves faced by the question, what will it cost / 
An old friend of mine some years ago brought out a very excellent 
compound vertical engine. It was b preyed well made, and he 
had no trouble in getting orders, 1 did not see him for some time, 
and | asked him how this engine was getting on. “Ah,” he said, 
‘the best engine I ever built, but I have ceased to make it; 
wouldn't make a farthing profit on it.” What would Mr. Kean 

ve done ! 
proper authorities on engineering business education are 
those who are engaged in engineering business, or men like the 
Editor of ‘HE ENGINEER, who knows what the words mean. 

May Sth. 
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sin, Your comments on my letter of May lst invite further 
discussion, and therefore I hope you will find room for my reply. 

Your omy | appears to be somewhat short. In the leading 
article under discussion you wrote, among other passages in a 
similar strain, ‘‘ We have only to look round and see the exalted 

itions which are attained in the engineering industries by men 
who have had no scientitic training to appreciate the fact that it is 
the commercial side that pays. -ut brutally, it is the engineer 
who makes ines and the cc cia] man who makes money.” 
If this passage alone does not constitute ‘‘an unwarranted attack 
upon the value of a scientific training to the young engineer,” then 
what does ‘ 

Does it not seek to openly disparage and ridicule the whole pro- 
fessional status of the engineer and to instil into the minds of your 
readers generally a contempt for the professional man ‘ However 
“brutally” you put it, it is not the engineer who makes machines. 
The mechanic makes the machines which have been contrived by 
the skill of the trained professional engineer, and out of the latter 
also the commercial man makes his dividends. As to why you 
print numbers of scientific articles, it may be, and no doubt is, a 
fact that you have ‘‘a — active sympathy with the science of 
engineering,” and this induces you to print these contributions ; 
also, however, it is equally patent that they represent good 
“copy and, appealing to most of your readers, help to increase 
the circulation of your journal, 

Your oft-repeated opinion that engineering is merely a means of 
making money must be most strongly deprecated. From personal 
knowledge and experience, | can inform you that most men who 
gointo the engineering profession do so solely from a_ professional 
point of view. The desire to harness the forces of Nature and 
compel them by means of mechanical contrivances to obey the 
will of man is inborn in them, and represents the determining 
factor in their choice of a profession. The mere sordid desire of 
accumulating money is quite foreign to such men, and to suggest 
it, or impute it, is to do them a grievous wrong. It is proved 
every day by painful experience that success only comes to those 
who enter the profession from purely professional motives, and who 
are content to reap pecuniary reward in direct proportion to the 
services they are able to render. 

To conclude, as I have already stated in my original letter, the 
professional engineer's aim is to effect his transformations of 
energy as economically and efficiently as possible irrespective of 
the state of the money market. The formation of steam in the 
boiler, the transformation of heat into work in the cylinder of the 
internal combustion engine, &c., which form part of the everyday 
work of the mechanical engineer, what are these but opportuni- 
nities for controlling and directing the forces of Nature / 

Leeds, May 8th. F. J. KEAN. 

[Comment on this letter would be superfluous,—Ep. Tur E.] 








PUBLIC WORKS DEPARTMENT PENSIONS. 


Sik,--Within the next few weeks candidates will be submitting 
their names to the Secretary of State for India for appointments 
in the Indian Public Works Decaitennte. Before candidates make 
up their minds to take this decisive step into the future, it would 
be as well for them to make inquiries with regard to the service 
they wish to enter, as disappointments as well as rewards await 
them in the career before them. 

My object in writing this is that, by their making inquiries from 
the Secretary of State, they may obviate some disappointments 
and possibly improve their own prospects, as well as those of the 
men who will soon be their brother officers, 

It is only by drawing comparisons that the quality of a service 
can be defined, and, that the comparison may be fair, only services 
recruited under similar conditions should be compared. 

_ The Indian Medical Service is the only service recruited under 
similar conditions, Both services are highly scientific, the courses 
of instruction for both are about the same, being five years for the 
medical and four years (including one year’s practical course) for 
engineering, and the fees for both are much the same, yet what a 
difference in the emoluments in the two services. There is very 
little to choose between the salaries of the different grades of the 
two services, but while the men in the P.W.D. are on no account 
allowed to take up any private work, even in spare time, the 
medical men are allowed to take up private practice, and are put 
in charge of hospitals carrying extra allowances, &c., whereby their 
Incomes are largely increased and sometimes doubled. Not only 
is the difference so marked in this respect, but also in regard to 
pensions, 

In the Indian Medical Service the full pension obtainable after 
thirty years’ service is £700, and there exists a family pension fund. 
In the P.W.D. the full pension after twenty-five years’ service is 
£437, and there is no family pension fund. One is naturally 
prompted to ask, that when the men in the medical service can 
add so much to their salaries, and consequently put by for the 
days of their retirement, why should the men in the P.W.D. be 
given so inferior a pension—£263 less—and be given no family 
pension at all! If this question were put to the Secretary of State 
the reply would probably be that the P.W.D. have a provident 
fund in place of the family pension fund. Let no one be deluded 
by this. The provident fund is nothing more or less than a 
Security deposit for one’s good behaviour. It is compulsory ; the 
minimum rate of subscription being 6] per cent., or 1 anna in the 
rupee, and the maximum being 124 per cent., or 2 annas in the 
mg This money is refunded on retirement, compound interest 

eing allowed at 4 per cent. per annum from the beginning. It 
must be remembered that this money is entirely one’s own, and 
could probably have been more profitably invested in shares or 
insurances, ‘The provident fund can therefore in no way be com- 

“> with the family pension fund of the I.M.S. 
bs We now come to the end About three years ago the different 

tanches of the P.W.D., recognising the great difference in the 

Par of the two great scientific services in India, memo- 
nialised the Viceroy, praying that their pensions be placed on the 
—_ footing as those of the ILM.S. To this memorial no answer 

as as yet been given, it probably having met the fate of other 
memorials—being pigeon-holed. It therefore behoves the budding 
> ON of engineers in the P.W.D., if they do got wish to be 

\sappointed, to take matters into their own hands, and to ask the 


Secretary of State for India what steps have been taken to give the 
P.W.D, the same pension and family pension as the I.M.S., and 
whether they may expect to receive the same if they obtain 
appointments in the P.W.D.? 

The Government of India know full well that they have got the 
present generation of P.W.D. men well in their clutches, and can 
therefore turn a deaf ear to their memorials, but they cannot 
afford to do the same to the men who are not yet within their 
clutches, 

As living becomes daily more expensive in India, and it becomes 
increasingly difficult to provide for one’s family in case of death, or 
for the days of retirement if one is fortunate enough to live, I 
would recommend all intending applicants for the Indian P.W.D. 
to make the necessary inquiries from the Secretary of State for 
India ere they. take an appointment in a service in which they may 
be gravely disappointed. P. 'W. D. 

Devon, May 3rd. 


LIQUID RESISTANCE, 


Sin,—In his article in your issue of April 25th Colonel Villamil 
quotes the results of Beaufoy’s experiments made with a square 
plate imwersed 6ft. below the surface of water. ‘These experi- 
ments, and those with the same plate immersed 3ft. and 9ft., are 
very unsatisfactory. ‘The reason appears to be that the vessel 
supporting the plate floated with its upper surface level with that 
of the water. Consequently it possessed little longitudinal 
stability, and altered trim by the head under the influence of the 
couple formed by the pressure on the plate and the corresponding 
towing force. ‘he bow during the experiments would thus be 
under water, and the resistance of vessel and supporting bar 
increased beyond that with the plate removed. ‘The deduced 
resistance of the plate is thus too great, the difference between 
the actual and given resistances being greater as the speed 
increases, or as the depth of immersion is increased. 

If Colonel Villamil will turn to pages 427 and 445 of the 
‘* Hydraulic Experiments,” he will find the results of experiments 
made with square and circular plates of 1 square foot area. These 
were supported on a vessel which floated with its upper surface 
lin. above the water surface, and possessed far more longitudinal 
stability than the vessel referred to above. The results appear 
more reliable than those quoted in the article, and show the 
resistance increases at a slightly less rate than the square of the 
speed, a result in accord with experiments made in air. 

The article also quotes Beaufoy’s results for a globe and for a 
cylinder with hemispherical ends, all of the same radius as the 
globe, in which the resistance of the globe is shown to be greater 
than that of the cylinder. Colonel Villamil states that since the 
bow and the stern are the same in both cases, it appears fair to 
assume the eddy resistance the same. ‘This appears hardly a fair 
assumption, as the stream-line formation will & different in the 
two cases, 

Colonel Villamil refers to some investigations of his on the speed 
power curves of the Havock and Sokol. It is not clear if the 
indicated or effective horse-power is referred to, but as the latter 
have not, I believe, been published, he must mean the former. If 
this is so, it is hardly a safe basis upon which to propose a formula 
for resistance, since the efficiency of the propelling mechanism 
must also be considered, 

Towards the end of the article Colonel Villamil states that some 
of Langley’s experimental results appear to show the resistance 
decreases as the velocity. Although a student of Langley’s work 
I do not remember an experiment in which this is shown. 

In another portion of the article it is pointed out that the less 
the surface of the body is wetted the less will be the resistance to 
motion, and the writer states that apparently naval architects have 
overlooked this. If Colonel Villamil will search the Patent-office 
records he will find that if the naval architects have overlooked 
this, many ingenious inventors have not. Their inventions, how- 
ever, are not generally as practicable as the method adopted by 
ruwing and sailing enthusiasts, who when preparing for regattas 
often blacklead the bottoms of their boats to lessen the resistance. 

Apologising for encroaching on so much of your valuable space. 

London, May 38rd. A. W. JounNs. 





STABILITY AND HULL PROTECTION, 


Sir,—Those of the public who concern themselves about the 
safety of passenger steamships must be disappointed at the rather 
inconclusive result of the Waratah inquiry, and they will not have 
been reassured by the necessarily technical and guarded treatment 
of the subject of stability at the recent meetings of the Institution 
of Naval Architects. 

It seems reasonable to inquire whether provision against 
insufficient stability and liability to the more disastrous effects of 
collision—contingencies which, as regards the frequency of their 
occurrence and the fatal character of the results, seem to be largely 
of modern growth, concurrent with and to some extent explained 
by the changes, in the first case, from sail to steam, and, in the 
second, from wood to iron—could not be obtained by moditications 
of design at once practical, efticacious and less dependent on 
abstruse calculations founded on data difficult for ships’ officers to 
ascertain. 

Taking the case of a small paddle-wheel river steamer, it is 
fairly evident that its stability, or at least safety, from capsizing 
when carrying a full complement is largely aided by the weight 
of the paddle wheels with the paddle boxes, sponsons, and 
sponson houses disposed on each side of the boat. If one conceives 
these structures and weights being removed from that position 
and built above the upper saloons parallel and near to the 
longitudinal centre line of the vessel, the conditions would resemble 
those of an ocean liner with an excessive development of upper- 
deck houses, and might lead to disaster in rough water. This at 
once suggests the converse proposition, that to maintain safety in 
large passenger ships, where full development of passenger 
accommodation is a c ial ity, moderate lateral exten- 
sion of the upper deck-houses might take the place, in part at 
least, of that excessive vertical extension which is so inimical to 
stability. 

Such lateral expansion of the upper works, suitably designed, 
would present a reserve of buoyancy and righting force if the ship 
were thrown on her beam ends by waves. It would, in addition, 
provide some protection of the hull against fatal damage from 
collision, The stern already possesses this lateral expansion ; if it 
were continued throughout the length to the bows, such a design, 
skilfully harmonised with the lines of the ship, would improve the 
appearance of modern steamers, the overhanging stem and stern 
presenting a well-balanced outline, as in the beautiful specimens 
of marine architecture of forty yearsago. The protection given 
by overhanging upper works (significantly termed ‘‘ guards” in 
American river steamers) was well demonstrated when, some years 
ago, the graceful clipper bows of the Royal Mail Company’s 
Orinoco crashed into the top-sides of the Kaiser Wilhelm der 
Grosse, inflicting extensive damage on both vessels, but vital 
injury to neither. R. M. 8. 

London, May 8th, 





OIL CONCRETE. 


Str,—At the foot of column 3, page 445, of your issue of 
April 28th, there is a paragraph stating that it has been found 
that.concrete mixed with oi! possesses certain valuable waterproof 
qualities. Ido not wish to undervalue Colonel Symonds’ invention, 
but it may be interesting to point out that an English patent for 
oil cement was granted to John Liardet, on the 3rd of April, 1773 
(number 1040). The patent was infringed, and Liardet brought 
an action against John Johnson, which was tried before Lord 


plaintiff. The invention was of considerable importance, and gave 
rise to much discussion, having formed the subject of at least three 
pamphlets. The patent was prolonged for seven years by a 
special Act of Parliament. The trial is reported in Webster's 
“Patent Law a ag 52-54, and is dealt with at consider- 
able length by Mr. E. W. Hulme, Librarian of the Patent-office, 
in an article in the Law Quarterly Review, a 1902, e 72. 
John Johnson, the defendant in the action above named, was 
himself the inventor of an oil cement, for which he took out a 
patent on March 29th, 1777 (number 1150). In case Colonel 
Symonds should feel any curiosity as to what was done by his 
predecessors, he will find — of the specifications of their 
patents in the United States Patent-office at Washington, and in 
the Astor Library, New York. R. B. Prosser. 
London, May 8th. 





MONEY SIDE OF INDUSTRY. 


Sir,—Reading your article on German and other banking 
systems reminds me of what was formerly done by the old private 
banks in county towns a generation or two ago. 

My father was a banker, he died in “6 | _— the bank is now a 

branch of a large London bank, but ave come across many 
instances of men being helped in starting business through that old 
bank. Banking at that time, fifty to sixty years ago, was a 
profitable business, there was little competition, for most county 
towns had their one bank, and one bank only, so bankers could run 
the risk of a bad debt at times. But living among the sa the 
banker could easily pick out the moral character of the men he 
had to deal with ; he would soon know if Jack Robinson spent his 
evenings at the King’s Head, cr if Tom Jones attended race 
meetings. 
What do the directors, cr even the managers, of the modern 
banking companies know about the characters of those who bank 
with them? The present huge banking companies with fifty or 
one hundred branches are no doubt safer, but the county has 
undoubtedly suffered by the disappearance of the old private 
banks. SENEX. 

May 8th. 








LAUNCHES AND TRIAL TRIPS. 


EToLiA, steel screw steamer ; built by the Tyne Shipbuilding 
Company ; to the order of the International Line Steamship Com- 
pany, of Whitby; dimensions, 360ft by 50ft. by 25ft. 10in.; 
engines, triple-expansion, 24in., 40in., 66in. by 45in. stroke, pressure 
186 Ib; constructed by John Dickinson ; launch, April 11th. 

Hans B., steel screw steamer ; built by William Gray and Cv., 
Limited ; to the order of A/S, Bergen; dimensions, 377ft. by 
5Oft. 9in. by 28ft. 44in.; engines, triple-expansion, 26in., 42in., 
70in., 48in. stroke, pressure 180 lb.; constructed by the builders ; 
trial trip, April 13th. 

BoHEME, steel screw steamer; built by Wm. Doxford and Sons, 
Limited ; dimensions, 386ft. by 50ft. by 28ft.; to carry 7500 tons ; 
engines, constructed by the builders ; launch, April 13th. 

AuausztA FOHERCZEGNO, steel screw steamer; built by W. 
Dobson and Co.; to the order of the Hungarian Levant Steamship 
Company, Limited ; dimensions, 375ft. by 53ft. 3in. by 26ft. lin. ; 
to carry 7500 tons ; engines, triple-expansion, 234in., 39in., 66in. 
by 45in. stroke, pressure 180 1b.; constructed by the Northb- 
Eastern Marine Engineering Company ; launch, April 13th. 

THEMIS, steel screw steamer ; built by William Doxford and Suns, 
Limited ; to the order of Mr. Wilhelm Wilhelmsen, Tonsberg ; 
dimensions, 461ft. by 60ft. by 39}ft.; to carry 13,000 tons; engines 
constructed by the builders ; triai trip, April 25th. 

HALvDAH, steel screw steamer ; built by Sir Raylton Dixon and 
Co., Limited ; to the order of Brunsgaard, Kiosterud and Co., of 
Drammen, Norway ; dimensions, 372ft. by 52ft. 6in. by 26ft. 5in. ; 
engines, triple-expansion, 25in, 4lin., 68in. by 48in. stroke, 
pressure 180 lb. ; constructed by the North-Eastern Marine Engi- 
neering Company ; trial trip, April 25th. 

BLACKHEART, steel screw steamer ; built by Ropner and Sons, 
Limited ; to the order of Watts, Watts and Co., Limited, of 
London ; dimensions, 403ft. by 52ft. by 30ft. 3in.; engines, triple- 
expansion, pressure 180 lb.; constructed by Blair and Company ; 
launch, April 28th. 

OERLAND, steel screw steamer; built by the Northumberland 
Shipbuilding Company ; to the order of the Noreuro Traders, 
Limited ; dimensions, 370ft. by 51ft. by 28ft. 9in.; engines, triple- 
expansion, 25in., 4lin., 69in. by 48in. stroke, pressure 180 Ib. ; 
constructed by Richardsons, Westgarth and Co. ; launch, 
April 28th. 

CLAN MACPHEK, steel screw steamer; built by Irvine’s Ship- 
building and Dry Docks Company ; to the order of the Clan Line, 
Limited, of Glasgow ; dimensions, 450ft by 53ft. by 37ft.; engines, 
triple-expansion, 29in., 49in., 80in. by 60in. stroke, pressure 
200 1b.; constructed by Richardsons, Westgarth and Co.; Jaunch, 
April 29th. 

KINKASAN MARU, steel screw steamer; built by Sir Raylton 
Dixon and Co., Limited; to the order of the Mitsui Bursan 
Kaisha ; dimensions, 393ft. 6in. by 53ft. 7in. by 29ft. 74in.; to 
carry 8200 tons ; engines, triple-expansion, 26in., 42in., 70in. by 
48in, stroke ; constructed by Blair and Co., Limited ; launch, 
April 29th. 

Crry or LAHORE, steel screw steamer; built by Swan, Hunter 
and Wigham Richardson, Limited ; to the order of the City Line, 
controlled by Sir John Ellerman ; dimensions, 450ft. by 54ft. by 
33ft. 10in.; engines constructed by the Wallsend Slipway and 
Engineering Company ; tria! trip, reeently. 

OERLAND, steel screw steamer; built by the Northumberland 
Shipbuilding Company, Limited ; to the order of Noreuro Traders, 
Limited ; dimensions, 380ft. by 51ft. by 28ft. 9in.; engines, triple- 
expansion, 25in., 4lin., 69in. by 48in. stroke, pressure 180 |b.; 
constructed by Richardsons, Westgarth, Limited ; launch, recentiy. 

BOLINDER, fishing vessel ; dimensions, 82ft. Yin. by 18ft. 3in. by 
9ft. Qin. ; engines, double-cylinder Bolinder’s direct reversible 
crude oil engine; supplied by James Pollock, Sons and Co., 
Limited ; launch, recently. 

T. C.C. No. 8, barge-loading bucket dredger ; built by Fleming 
and Ferguson, Limited, of Paisley ; to the order of the Tees Con- 
servancy Commissioners ; trial trip, recently. 

CLEVELAND Bay, dredger; built by Fleming and Ferguson, 
Limited ; to the order of the Townsville Harbour Board, South 
Queensland ; trial, recently. 

Synpic, steel serew steamer; built by the Blyth Shipbuilding 
and Dry Docks Company ; to the order of Isaac B, Pearson and 
Co., of Glasgow ; dimensions, 326ft. by 45ft. beam; engines, 
triple-expansion ; constructed by the North-Eastern Marine Engi- 
neering Company ; launch, recently. 

STEEL screw steamer; built by the Goole Shipbuilding and 
Repairing Company ; for carrying fruit in South American waters ; 
dimensions, 181ft. by 28ft. breadth ; engines, triple-expansion ; 
constructed by Richardsons, Westgarth and Co,; launch, recently. 

MocILerFFE, steel screw steamer ; built by Sir W. G. Armstrong, 
Whitworth ; to the order of the Russian Volunteer Fleet ; dimen- 
sions, 412ft. by 52ft. by 29ft. 9in.; to carry 8000 tons ; engines, 
triple-expansion ; constructed by the Wallsend Slipway and Engi- 
neering Company ; launch, recently. 

CortTE, steel screw steamer ; built by Swan, Hunterand Wigham 
Richardson, Limited ; to the order of Fraissinet and Co., of Mer- 
seilles ; dimensions, 280ft. by 37ft. beam ; engines constructed 
by the builders ; launch, May Ist, 
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MOTOR-DRIVEN TOOL-GRINDING MACHINE. 


A LARGE motor-driven tool-grinding machine has recently 
been completed by B. R. Rowland and Co., Limited, of 
Climax Works, Reddish, near Stockport. It has been built 
to the order of the Darlington Forge Company, Limited, and 
is intended for grinding the heaviest class of lathe and planer 
tools. It is arranged on a foundation plate so as to be 
readily removable from place to place, and is fitted with two 
wheels, each 36in. in diameter by 4in. across the face. The 
wheels are composed of the firm’s crystal Canadian carbo- 
rundum. They are mounted in the makers’ improved dove- 
tail safety plates, which are claimed to give a grip on the 
wheel which absolutely eliminates the possibility of bursting. 

The spindle is made of high-carbon steel, and is screwed 
with left and right-handed threads for securing the wheels. 
The bearings are 3in. in diameter and 15in. long. They are 
provided with continuous ring lubrication and adjustable 
cast iron bushes. The cast iron guard trough has an adjust- 
able plate back and front to distribute the water evenly over 
the face of the wheel. A centrifugal pump taking its suction 
from a box placed in the middle of the pump, and guarded 
from contamination by sediment from the wheels, provides 
the necessary water supply. A pipe is fitted to the guard, 
and another, arranged with universal joints, is fixed over 
each rest, so that a stream of water may be directed where 
the grinding is heaviest. There is the usual large trough in 
front of each wheel. 

The motor supplied with the tool is of 10 horse-power, and 
is wound for 220 volts continuous current and 800 revolutions 
per minute. It is on a slotted bed, so that any slackness in 
the chain may be taken up. The drive, as will be seen in 
the engravings, is by Hans Renold silent chain, which is 
2$in. wide and has a lin. pitch. The speed of the wheels is 
460 revolutions per minute. Though not shown in the 
engravings, a stiff guard is fixed over the chain. A set of 
hand revolving gear is fitted to one end of the main spindle, 
this being used for turning the wheels slowly when they are 
being trued up. 











GAS PRODUCERS.” 
By Mr. J. EMERSON DOWSON, Member, of London. 


BEFORE considering distinctive types of producers, it will be well 
to review briefly the principles and conditions on which the pro- 
duction of producer-gas depends ; and it will be seen that, subject 
to minor variations, the chemical reactions are and must be the 
same in kind for pressure or for suction gas. A gas producer may 
be defined as an apparatus for converting solid fuel into com- 
bustible gas; and the gas produced is usually a mixture in vary- 
ing proportions of carbon monoxide, hydrogen, gaseous hydro- 
carbons (chiefly methane or marsh gas), carbon dioxide, and 
nitrogen. The first three of these constituents are combustible, 
and the value of the gas as a fuel depends on the proportions in 
which they are present; the carbon dioxide and nitrogen are 
diluent gases which lower the flame temperature of the combustible 
gases when they are burnt. 

Speaking generally, producer gas is made by forcing or drawing 
air—with or without the addition of steam or water vapour— 
through a deep bed of fuel in a closed producer ; the solid fuel is 
converted into gas, and the latter passes away to wherever it is 
required. An important characteristic of the process is that no 
external heat is applied to the producer, as in the case of an 
ordinary gas retort ; when once the burning of the fuel inside the 
producer has been started, the air which is used to make the gas 
keeps up a continuous process of combustion, and a sufficiently 
high temperature is maintained to decompose the steam and to 
effect the other necessary reactions. 

If there were a shallow fire in the producer and an abundant 
supply of air the carbon and other combustible constituents of the 
fuel would be completely oxidised, and the products of this com- 
plete combustion would be incombustible and useless as a gaseous 
fuel. If, however, there is a considerable depth of fuel in the pro- 
ducer—as there should always be in practice—there will be an 
excess of highly heated carbon, and this will react on the carbon 
dioxide and reduce it to carbon monoxide, thus:—CO, + C = 2C0. 
Carbon monoxide may also be formed by the direct combination of 
carbon with oxygen, thus:—2C +0O,=2CO. Actually both 
these reactions may and probably do occur. It will be seen, there- 
fore, that one of the chief functions of a gas producer is to bring 
about a partial combustion of the fuel, so that the resulting gas 
may be combustible. The proportion of combustible to incom- 
bustible gas necessarily depends on the fuel used and on the actual 
conditions of working. 

The final result of the complete combustion of carbon is the 
same whether it takes place all at once in an open fire or whether 
carbon monoxide is first formed in the producer, and is afterwards 
burnt to carbon dioxide. Theoretically, when carbon is converted 
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to carbon monoxide in the producer about 30 per cent. of the heat 
of combustion of the carbon is liberated ; the remaining 70 per 
cent. will be liberated when the carbon monoxide is afterwards 
burnt to carbon dioxide in a furnace, engine, &c. It should, 
however, be understood that all the heat set free in the producer 
need not be lost ; some will be lost by radiation and conduction 
say about 8 per cent. of the heat of combustion of the fuel, but a 
large proportion will be carried away in the form of sensible heat 
by the gas, as the latter leaves the producer at a high tempera- 
ture ; and if the gas can be used while it is hot not much of this 
sensible heat will be lost. The amount of the loss will depend on 
the extent to which the gas is cooled before it is used. Theoreti- 
cally, there is no reason why the use of producer-gas instead of solid 
fuel should necessarily involve a loss of ae of the heat available 
by the direct combustion of the solid fuel, although a considerable 
proportion of that heat is liberated during the conversion of the 
solid fuel into producer-gas. In practice, however, this cannot be 
fully realised, but it may be approached. The chief difficulty lies 
in the fact that all the carbon dioxide cannot be reduced to carbon 
monoxide, that there must be some loss of heat by radiation, and 
that it is not possible to convey sensible heat from one point to 
another without loss, especially when the temperatures are high. 
In furnace work, when the furnace is close to the producer, the 
loss of sensible heat is small ; but when the gas is used for engines 
or for heating work requiring small cocks and burners, it must be 
washed and scrubbed, and as this involves cooling, there is a con- 
siderable loss of sensible heat ; moreover, the gas for an engine 
must necessarily be cool, apart from cleaning, so that a given 
volume burnt in the cylinder may contain as large a proportion of 
heat energy as possible. 

The author then proceeded to describe the Bischof producer of 
1839 and the Siemens producer of 1861. The latter, he said, was 
chiefly of interest on account of the presence of water beneath the 
grate of the producer. This, when vaporised by the heat of the 
furnace, would be drawn into the fire along with the air. 

This addition of water vapour was an important departure ; let 
us consider its effect. When steam (H,0) interacts with carbon 
at a sufficiently high temperature it is decomposed and an equal 
volume of hydrogen is produced ; the oxygen of the steam com- 
bines with the carbon to form either carbon monoxide (H,0 + C = 
H, + CO) or carbon dioxide (2H,O + C = 2H, + CO,), accord- 
ing to the conditions under which the reaction takes place. These 
reactions cause a large absorption of heat, and the addition of 
even small quantities of steam to the air supply of a producer 
reduces the working temperature. Part of the sensible heat is 
also absorbed, so that the gas leaves the producer at a lower 
temperature than is the case when air alone is used ; the heat so 
absorbed is stored up in the gas, and is again set free when the 
gas is burnt. In practice it is soon seen that when steam is used 
the top of the fire is darker than when no steam is used. It 
should, however, be clearly understood that from the point of 
view of the heat quantities involved, the use of steam in a gas pro- 
ducer is simply a means of absorbing the sensible heat developed 
by the partial combustion of carbon, and storing it for future 
use. Obviously there can be no actual increase of the total 
amount of heat which can be obtained from a given quantity of 
fuel. 

Besides avoiding excessive heat in the producer, the use of 
steam has the further practical advantage that a gas of greater 
calorific power can be obtained ‘than is possible when air alone is 
used. The proportion of steam which should be used to obtain 
gas of the highest calorific power can be determined theoretically, 
but in practice this question is materially affected by the nature 
and composition of the fuel used. 

[The Tessié du Motay producer of 1871, and the Brook and 
Wilson design of 1876, were here briefly referred to. ] 

From time to time various modifications and improvements 
were introduced by Siemens, Mond, Duff, the author, and others, 
but the examples he has given are sufficient as types to show the 
development of the gas producer used for making semi-water gas 
or mixed gas. Among these modifications may be mentioned the 
rotating hearth, and the sloping or conical grate with water 
bottom, for the removal of clinker and ash while working. The 
former is useful for a low-grade fuel with a high percentage of ash, 
but the latter is more simple and better with coal of average 
quality. Continuous automatic feeding has also been tried, but it 
has not been so successful in practice as was at first expected. 
Bituminous coal usually cakes more or less, and must be poked 
from the top whatever the system of feeding may be. 

In the author’s own producers of the steam-jet pressure type— 
with superheated steam—the weight of steam decomposed varied 
from 0.5 1b. to 0.7 1b. per pound of fuel gasified. In the Mond 
producer, where an excess of steam is used to favour the produc- 
tion of ammonium sulphate the weight of steam sent into the 
producer was over 21b. per pound of fuel gasified. 

When the author first used producer gas to work gas engines 
the compression pressures: were low compared with those now in 
use, and it was considered important to have as high a percentage 
of hydrogen as possible, as it ensured the prompt ignition of the 
charge in the cylinder. Much higher compressions are now used, 
chiefly because they raise the heat efficiency of the engine ; and as 
the mixture of gas and air is more highly compressed it is ignited 
more readily. It has, therefore, become less important to have a 
high percentage of ee in fact, it is now considered by 
many to be a drawback, as there is then greater risk of pre-ignition. 
From the engine point of view it is better to limit the quantity of 


| steam, but for the practical working of the producer it is still | 











desirable to use a liberal quantity to check the formation of clinker 
and to reduce the loss of sensible heat. tis difficult to meet these 
somewhat conflicting ideals, and in practice a sort of « /m promise 
is effected by having about 12 to 15 per cent. of hydrogen in the 
yas, 

For large furnace work it is often best to have the gas as dry as 
possible when it reaches the furnace, as the presence of steam 
lowers the flame temperature. For such work the temperature of 
saturation of the air blast for the producer usually varies ,from 
about 40 deg. to 60 deg. Cent., but this depends a good deal onthe 
size and character of the coal used in the producer. 

About 1874 Lowe of the United States made a new departure 
altogether, and produced what is technically known as “ water 
gas. His producer is shown in Fig. 1. It consisted of a producer 
A and two superheating chambers B and C filled with loose fire. 
bricks. The fire was built up with anthracite or coke on the grate 
D, and was blown up with air under pressure entering at E. The 
gas thus produced left the outlet F, and at G it met a secondary 
supply of air—through the grating H—with which it was burnt; 
the flame and hot products of combustion passed downwards 
through the superheater B and upwards through C, and after. 
wards escaped as a waste product. In this way the brickwork in 
B and C became highly heated, and as soon as this was the case 
the two air supplies were shut off, and steam at pressure was 
admitted at the top of C. It passed downward through C and 
upward through B, and then through F into the producer A, 
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“Tue Enoiveea” 
Fig. i—THE LOWE PRODUCER, 1874 


where it was decomposed on passing through the mass of incan- 
descent fuel. The usual reactions occurred, and the gases formed 
left the producer at K. 

One effect: of sending steam only into the producer was to lower 
the temperature of the fire, and after a few minutes it was neces- 
sary to stop the steam supply and turn on the air blast again. 
The gases produced during the period of blowing up with air served 
to heat the chambers B and C, but they afterwards escaped at a 
high temperature, and this heat was lost altogether unless it could 
be applied to some external work. Apart from this, the inter- 
mittent ee of the water gas is a drawback, and it is usual 
to pass the gas into a gor and to connect two or more pro- 
ducers to the latter. The heat efficiency is necessarily low, as so 
much of the gas produced is wasted, and the water gas loses its 
sensible heat before it can be used. On the other hand, the flame 
temperature and the calorific power of the water gas are high, and 
it is often used as a basis for lighting gas. 

Messrs. Dellwik and Fleischer have devised a modified water gas 
apparatus, in which the period of air-blow is greatly reduced. 
Professor Vivian Lewes says:—‘‘In the old ‘ European ’ process it 
was necessary to blow for nearly ten minutes to bring the fuel bed 
up to the right temperature, whilst the period during which the 
incandescence was sufficiently great to decompose the whole of the 
volume of steam used, limited steaming to four to five minutes, 
whereas in the Dellwik process the period of blowing rarely 
exceeds two minutes, and it is possible to steam for from seven to 
ten, according to the condition of the fuel.” He gives the carbon 
dioxide as only about 5 per cent., and explains that this is due to 
regulating the flow of steam so that ‘‘ even at the extreme end of 
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the run there shall be no excess of steam to oxidise the carbon 
: ioxide.” 
monoxide to.d'0 ttibone plant is another modification of a water 
oer In this there are two producers through which air is 
. downwards by an exhauster, and after passing through 
Taha &c., the producer gas thus formed is sent into a gas- 
re “At intervals the air supply to one of the producers 
ay josed and steam is admitted at the bottom. A mixture of 
M eeer and water gas is then formed, and this is sent into the 
holder to mix with the producer gas already there. 
‘Avery interesting type of gas plant, ~~ known as the 
tion plant, has now to be considered. It has been seen that, 
~ me of the early gas producers used for furnace work, air was 
Fa oe into the producer by evetion, instead of being forced in 
pe pressure, as in producers of later date. In recent years the 
jee of working the producer by suction, instead of by air pres- 
: re, bas been reverted to, chiefly in connection with gas engines. 
yo early as 1862 Dr. Jacques Arbos, of Barcelona, devised a com- 
bination of gas sp and gas engine, in which the latter drew 
direct from the producer, It was not a very practical arrange- 
ment, and the charge of gas and air was not compressed before 
inition, but it deserves to be mentioned as one of the early 
pao plants devised. The first to give effect to this idea in a 
ractical way, With a compression engine, was M. Léon Bénier, of 
Paris, in 1891. He afterwards introduced some improvements, 
and the plant shown in Fig. 2 represents what he used in 1894. 
The engine had a suction pump by the side of the motor 
cylinder, and this pump was connected by a pipe with the outlet 
0, As soon as the fire was lighted it was blown up with a hand- 
power fan, and when the gas was good enough to work the engine 
the latter was started. The pump on the engine then drew gas 
from the producer and forced it into the motor cylinder. This 
suction of gas from the producer lowered the pressure in the latter, 
and consequently air from the outside flowed in through the inlet 
The steam or water vapour formed in C mixed with the air 
before the latter entered the fuel column, and both steam and air 
were drawn together into the fire. The volume of air drawn in 
varied with the rate at which gas was consumed in the engine ; 
in other words, the rate of producing the gas was governed auto- 
matically by the engine itself, and _both the gasholder and the 
independent boiler were dispensed with altogether. As this plant 
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Fig. 2—THE BENIER PRODUCER, 1894 


and those of which it is the type work by suction they are now 
generally known as suction plants, to distinguish them from 
pressure plants worked by steam and air at pressure. 

The gas was poor in quality, and there was the friction of the 
pump as well as other drawbacks, The fuel consumption with this 
combination of gas plant and engine was therefore higher than 
with a pressure plant and its independent boiler. It was seen, 
however, that the working of a plant: by suction in combination 
with an engine would have distinct advantages if the practical 
details could be worked out satisfactorily. Several engineers gave 
their attention to the subject, and the next step of importance was 
todo away with the pump on the engine, and to use the suction 
of the engine itself to draw gas from the gas plant. This reduced 
appreciably the loss from friction. Also various improved methods 
have since been devised for producing the steam required, and for 
removing the clinker formed in the producer. The production of 
the steam required to make good gas and to keep the temperature 
of the fire low enough to prevent the formation of an excessive 
amount of clinker, presents many difficulties. Some makers have 
a water vaporiser inside the producer, sometimes near the bottom 
of the fire, but more often near the top; and they heat it by the 
fire or by the hot gas which leaves the fire. In some cases both 
these sources of heat are used. On the other hand, some makers 
ters to have the vaporiser outside the producer and to heat it 

y the sensible heat of the gas after it has left the producer. The 
latter system has the advantage of cooling the gas more, but the 
amount of steam raised is less than in the other systems, and there 
is the risk that the gas will not always be hot enough to make the 
full quantity of steam required, This not only affects the per- 
centage of hydrogen, &c., in the gas, but has an important bearing 
on the formation of clinker. It is, in fact, essential that there 
should be a sufficiency of steam ; but this point does not always 
receive the attention it deserves. 

Apart from producing a sufficient qnantity of steam when the 
maximum volume of gas is required, there is the further neces- 
sity for regulating the quantity of steam drawn into the fire when 
the load on the engine is variable. It has been supposed that 
when less gas is produced, that is, when less air is drawn into the 
fire, the lowering of temperature which follows causes less steam 
to be produced, and that in this way the quantity of steam pro- 
duced is proportional to the quantity of gas required. This is only 
partly true, as actually the temperature of the fire does not vary 
as quickly as the load on the engine may vary, and although there 
may be a considerable fall in the load, there is usually heat enough 
in the fire to produce more steam than is then desirable. If this 
excess of steam continues, it not only causes an excess of carbon 
dioxide to be formed, but it damps down the fire. Then, when the 
load is suddenly increased, the temperature of the fire is not high 
enough to give effect to the necessary reactions, and the gas is not 
good enough to develop the power required. Some makers of 
Suction plants try to get over this difficulty by having regulating 
valves worked by the engine, by means of which the admission of 





steam to the fire is governed by the engine. Some merely allow a 
vent in the oe pe for the excess of steam to escape when the 
load is reduced ; others have used the suction of the engine to draw 
water into the vaporiser in very small quantities, just enough at 
each suction stroke to give the steam required for the quantity of 
gas to be consumed. This can only be done provided the vaporiser 
flashes the water into steam; if the vaporiser holds a body of 
water, as in a boiler, steam is given off continuously. 

To compare the gas made in a suction plant with that made in 
a steam jet pressure plant of the same power, the author gives the 
results—Table I.— obtained with a 40 brake horse-power plant of 
each type working with anthracite, and in a separate column he 
gives the average results of seven different pressure plants of 
various sizes ranging from 8 to 300 horse-power :— 


TABLE I. 














| > Pressure 
me Pressure 
Composition of gas. | as plant. Plant. 
(Per cent. by volume.) (hot start, 40 B.H.P. Av Sante of7 
| ) (hot start.) di plants of 
ifferent sizes 
| (hot start). 
Hydrogen .. et 15.64 19.8 17.36 
Methane Bae ae .| 1.16 1.3 1.20 
Carbon monoxide | 20.13 23.8 25.55 
Carbon dioxide. . 6.09 6.3 5.77 
Oxygen pa cert pe ok al 0.74 _ 0.30 
Se ees 56.24 48.8 49.82 
Calorijic value (higher scale) | 
B.Th.U. per cubic foot .. | 135.3 164.4 161.0 





From this it appears that the calorific power of the pressure gas 
is approximately 20 per cent. higher than that of the suction gas, 
In the latter the percentages of hydrogen and carbon monoxide 
are lower, while the percentage of nitrogen is higher ; but less air 
is required for combustion of the suction gas, and a rather larger 
volume of the latter, compared with pressure gas, can be used for 
each explosion in an engine—a cylinder of given size. A further 
point is that there is rather more fluid friction to allow for when 
suction gas is used. The practical result is that there is a loss of 
about 5 per cent. in the maximum power of the engine when 
worked with suction gas. This is not important for small engines, 
but for those of larger size it must be considered. On the other 
hand, the heat efficiency of a pressure plant with independent 
boiler must necessarily be lower than that of a suction plant which 
produces its own steam without an independent boiler. If the 
steam for the pressure plant were raised by the sensible heat of the 
gas produced, as is sometimes done, the heat efficiencies of the 
two types of plant would then be nearly alike. 

In considering the two types of plant for engine work, our 
general conclusions may be as follows :—A suction plant has certain 
practical advantages: It costs less, and occupies a smaller ground 
space, but the gas made in it is not so strong as in the older form 
of pressure plant, and in some cases this advantage of the latter is 
important. The fuel consumption per horse-power hour and the 
labour required are about the same in both types of plant, provided 
the steam required is raised without an independent boiler. The 
consumption of water is the same in both types. It is also worth 
mentioning that where there are several engines to serve, the 
arrangement of the gas pipes is greatly simplified, and their cost 
is proportionally reduced ; also the engines can be started more 
readily, when the gas can be taken from a small gasholder instead 
of from several suction plants. 

There are many interesting questions which affect the working 
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Fig. 3—THE DOWSON PRODUCER, 


of an engine when suction gas is used, but they are beyond the 
scope of this paper, and rather reluctantly the author refrains from 
discussing them. It is, however, desirable to consider the varia- 
tions in the quality of suction gas when the engine is working with 
light and variable loads. 
It is safe to say that no producer makes gas of equal calorific 
“eed at all rates of production, and, speaking generally, it may 
e assumed that the best gas will be made when the producer is 
worked uniformly at its maximum, or nearly its maximum, capa- 
city. At any rate of production considerably less than the maxi- 
mum the calorific power of the gas will be lower. To test this 
practically, the author had some trials made with a 40 brake horse- 
wer engine, working with a full load and with no load at all. 
he gas was made with ordinary gas coke. The full-load test was 
made when the fire was in good working order, and the no-load 
test was begun by throwing off the load and the belt, while the 
engine continued to run at the same speed. The no-load test lasted 
three-quarters of an hour. The following analyses represent the 
average composition of the gas in each test :— 


Per cent by volume. 


Full load. No load. 
Carbon monoxide .. - 27.65 22.4 
eee 9.85 7.0 
Carbon dioxide ea a See meh oe 3.8 4.9 
NONE cus) Wink eb! aa, we 0.3 0.5 
Nitrogen, &c. .. 58.4 65.2 
Calorific Power, 
B.Th.U. per cubic foot .. 128.9 101.0 


if the producer were worked by the continuous suction of a fan, 
instead of by the frequent intermittent suctions of an engine, the 
quality of the gas would be practically the same under full load, 
the volume of air drawn in per minute being the same for a given 
power. During the no-load period the effect would not be quite 
the same. With a fan there would bea steady draught of the 
volume of air required, and there would be a shallow zone of fire 





near the grate, which would be maintained at a sufficiently high 
temperature to make good gas ; and gas of good quality would be 
produced as long as this hot zone was sufficiently deep in relation 
to the size of the fuel. If the air for the producer were drawn 
in by an engine without load a greater depth of fuel would be 
heated by reason of the more rapid draught of air through the 
fire ; but a good deal of heat would be dissipated before the next 
suction. This points to the importance of maintaining the tempera- 
ture of the fire as high as possible when the producer is worked 
at a reduced load by the suction of an engine ; and a step in this 
direction is to reduce the quantity of steam proportionally to the 
volume of air drawn in. If the production of steam is continuous 
while the indraught of air is intermittent, it follows that after 
each interval there must be an excess of steam mixed with the air, 
unless some way of regulating the production or admission of the 
steam is adopted. If there is too much steam during the light 
loads, this of itself lowers the temperature of the fire and adds to 
the trouble caused by the small amount of air drawnin. If the 
air is heated before it reaches the fire, this also will assist to 
maintain the temperature required. It is not easy to fulfil all 
these conditions without complicating the apparatus, but it is well 
to consider what will give the best results, so that a near approxima- 
tion may be obtained. > 

It has been shown that producer gas can be obtained with 
almost any kind of carbonaceous fuel, and that when tarry vapours 
are mixed with the gas they can with advantage be burnt with it 
in furnaces; but for engines and small heating work all tarry 
vapours must be eliminated before the gas reaches the valves, 
cocks, &c. Hitherto this has been done by centrifugal tar- 
extractors, washers, and other apparatus which add to the com- 
plication and cost of the plart. Some attempts have been made 
to draw off the tarry vapours from the upper part of the producer 
and to return them to the lower part of the fire, where combustion 
takes place ; but so far as the author is aware none of these piants 
have been altogether successful, as some of the tarry vapours go 
forward with the gas and must be removed by extractors, washers, 
&c. Another method of fixing the tarry vapours is to work the 
producer with a down-draught instead of an up-draught. In this 
way the tarry vapours from the raw fuel—put in at the top—are 
compelled to pass through the whole depth of the fire, so that they 
may be converted into fixed gases, It is almost impossible to do 
this effectually in continuous work, owing to the difficulty of main- 
taining a suitable temperature. It is also difficult to burn the fuel 
completely, and usually there is an accumulation of small carbon 
= coke, mixed with clinker and ash, in the lower part of the pro- 

ucer. 

The author has always held to the opinion that the tarry vapours 
should be got rid of in the producer itself, and that it cannot be 
right to let tarry gas leave the producer, and then be obliged to 
remove the tar by extractors, &c. With this in view, he designed 
in 1903 the producer shown in Fig. 3. This producer is double- 
acting—that is, air is drawn in through the top and through the 
bottom of the fuel column. The coal is put in at the top, and the 
upper part of the fire burns downwards. The hydrocarbons are 
distilled off, and various useful reactions occur; the coke which 
remains sinks down gradually into the lower part of the producer. 
The coke is there converted into ordinary producer gas by the 
upward current of air—accompanied by steam—which is drawn in 
at the bottom. The mixture of gases leaves the producer through 
an outlet about halfway between the top and bottom. 

When working with ordinary bituminous coal, or with lignite 
and several other varieties of fuel, there is no tar; it is disposed 
of altogether in the producer, and no mechanical or other tar 
extractor is required. After leaving the producer the hot gas 
passes through an external vaporiser to cool the gas, and so raises 
the steam required for making the gas. It then passes through 
suitable scrubbers, and is ready for use in the engine to be worked 
with it. 

This bituminous plant can be worked by the suction of an 
engine, or when the gas is to be passed into a gasholder for 
distribution to several engines, or to heating apparatus, there is 
an exhauster to draw gas from the plant and deliver it into a 
holder. 

It took a long time to perfect the details of this plant, but one 
for 500 horse-power was started in October, 1908, at the works of 
Messrs. Kenrick and Sons, of West Bromwich, and has been working 
regularly ever since. The results were so satisfactory that in 
October, 1909, they started a second plant of this type for 700 
horse-power, and both plants are now serving thirteen gas engines 
which were previously worked with anthracite pressure gas. The 
author has not an analysis of the gas made in the smaller plant, 
but in the larger one it was as follows :— 


Percentage by volume. 
Carbon monoxide ao 13%. oe, 
Carbon dioxide 7.2 
Hydrogen 16.0 
Methane ee ee eee ee ee ee 
Nitrogen Sy er aay «oe 


The calorific power of the gas is nearly as high as that of gas 
made with anthracite in an ordinary suction plant. 

The coal costs 8s. a ton delivered, as against 23s. for anthracite. 
On an average of several months, the consumption of bituminous 
coal was about the same as with anthracite, namely, about 1 Ib. 
per indicated horse-power hour, including all stand-by, cleaning, 
and starting losses. The gas has no tar when it leaves the pro- 
ducer, and none is found in the scrubbers or overflow water, and 
Messrs. Kenrick have stated that the gas from the bituminous coal 
is as clean as the anthracite gas previously used. They clean the 
engine valves only once in about three months. 

In conclusion, the author thinks it will not be out of place to 
point out that for engine work the stand-by loss of a steam boiler 
is much greater than that of a gas producer, and the explanation 
is not far to seek. For a given horse-power the producer is much 
smaller, and has far less radiating surface than a boiler; it has no 
water in it to be heated, and in a few minutes it can be worked up 
to its maximum production after standing almost any length of 
time. With a boiler, except in the vertical] or portable type, there 
is a large amount of external brickwork to be heated, and there is 
a considerable quantity of water, even in the tubular type. When 
the boiler is standing the water and the brickwork lose heat, and 
not only more time but more fuel is required to make up this loss 
than in the case of a gas producer. Doubtless the heat efficiency 
of a good boiler is high when it is working to nearly its full 
capacity, but the reverse is the case when it is standing. Table II. 
gives some comparative results :— 








TABLE II. 
Steam power. Gas power. 
Coal | Coal 
Maximum | consumed| Maximum} consumed 
Type of boiler. EP. per | H.P. of per 
of boiler. | standing | producer. | standing 
hour. | hour. 
Ib, | Ib. 
Was, os ce ks ee’ “es 100 14.0 | 250 5.1 
a ae 45 *37.5 250 3.9 
Babcock and Wileox.. .. .. 210 67.0 100 2.1 
” ” oa Wola Wee 210 67.0 | 250 4.5 
” ” 500 180.0 | 225 3.8 
99 9 min rer hae 500 112.0 | 375 1.8 
ET 2k 43? aa, Soa nied 400 50.0 | _ _ 
TARORMES 2. 5c cs tse 400 “it |; = _ 
Severage.s 6. ue — 71.5 _ 3 











* Exclusive of raising the steam pressure from 90 Ib. to 120 Ib. 


On this basis, if a 200 brake horse-power steam boiler works 
eight hours and it is standing sixteen hours, and if it consumes 
2.5 1b. per brake horse-power hour, the stand-by loss will be over 





502 


THE ENGINEER 





May 12, 19)) 








20 per cent. of the total fuel consumed in twenty-four hours. 
Under like conditions, if a gas producer of the same power con- 
sumes 1 lb. per brake horse-power hour, the stand-by loss will be 
under 4 per cent. of the total fuel consumed. With a 500 brake 
horse-power boiler the stand-by loss will be about 15 per cent., and 
with a gas producer under 2 percent. If one takes the percentage 
of the stand-by loss on the fuel consumed during the working 
hours, the following results are obtained :— 








200 brake 500 brake 
horse-power. horse-power. 
Per cent. Per cent. 
Steam power 26.8 s. 2D 
Gas power .. 3.8 2.0 
CATALOGUES. 





ELLiott BROTHERS, 36, Leicester-square, W.C.—A neat little 
booklet to hand from this firm has reference to precision micro- 
meters. 

RatpH H. Haywock, 63, Queen Victoria-street, E.C.—A list 
from this firm deals with up-to-date hoisting appliances suitable 
for all trades, 

THE JUDSON-JACKSON COMPANY, 14, Great Smith-street, S.W.— 
From this firm we have received a well-compiled catalogue deal- 
ing with high-speed lathes. 

TuE Colonial Anti-Friction Metal Company, 86, Vincent-street, 
Glasgow.—The small book forwarded to us by this firm, deals 
with anti-friction metal for bearings. 

Goopwin, BARSBY AND Co., St. Margaret’s Ironworks, Watling- 
street, Leicester.—A circular to hand from this firm gives par- 
ticulars of a new open drum concrete mixer. 

THomMAS HaRRISON, Limited, Thornton-road, Bradford.—This is 
a pamphlet relating to the Pickering type of high-speed engine 
governors. Prices and dimensions are given in tables, and various 
other particulars of interest to buyers are included. © 

LANCASTER AND TONGE, Limited, 35, Queen Victoria-street, 
E.C.—From this firm we have received a circular dealing with the 
‘** Lancaster” metallic packings, piston rings, and steam traps. 
The advantages claimed for these goods are clearly set forth. 

NORRIS AND LisTER, Limited, Carlton Works, Lockhurst-lane, 
Coventry.—A copy of this firm’s new list dealing with its time 
element circuit breaker has reached us. This breaker, it will be 
remembered, was described in our issue for December 23rd, 1910. 

J. F. Coates, 64, Mosley-street, Manchester.—The ‘‘ Ajax” 
marine motor which is dealt with in this pamphlet is of the two- 
stroke variety having only three working parts and no valves. It 
is made in various sizes between 2 horse-power and 24 horse-power, 
the latter having three cylinders. 

WALLACH BroTHERS, Limited, Royal London House, Finsbury- 
square, E.C.—This is an extensive catalogue dealing with tools, 
such as spanners, pipe wrenches, stocks and dies, taps, ratchet 
braces, hack saws, drills, vices, chisels, and gouges, rules, hammers, 
pliers, lathes, drilling machines, &c. 

THE British NicLAvssE BorLeER Company, Caxton House, 
Tothill-street, Westminster, S.W.—In a catalogue forwarded to us 
by this firm much information is given concerning the Niclausse 
boiler and all its component parts are illustrated. Superheaters 
and automatic stokers are also dealt with. 

THE Union ELEcTRIC CoMPANY, Limited, Park-street, South- 
wark, London, S.E.—This firm’s latest list, dealing with ‘‘ Union ” 
direct-current dynamos, has reached us. It is a well-illustrated 
publication, and gives many tables of prices, dimensions, outputs, 
and other particulars of interest to buyers. 

THE United Kingdom Metallic Packing Syndicate, Limited, 14, 
Cook-street, Liverpool.—From this firm we have received an 
excellently got-up little book dealing with metallic packings suit- 
able for all classes of engines and other machinery. The firm’s 
patented universal lubricators are also dealt with. The publica- 
tion is admirably illustrated, and at the end there is a long list of 
users of the firm’s goods. 

THE ELECTRICAL CONSTRUCTION ComMPANY, Dashwood House, 9, 
New Broad-street, E.C.—An exceptionally well compiled cata- 
logue on electrically operated reversing rolling mills has reached 
us. It deals with the advantages of electric driving, the function 
and principle of the fly-wheel motor generator, and electrically 
driven reversing mills at the works of Alfred Hickman, Limited. 
The catalogue is admirably illustrated and constitutes one of the 
most interesting trade publications of its kind we have seen. 

THE Parsons Motor Company, Limited, Town Quay, Southamp- 
ton.—This company’s new catalogue has reached us. It is full of 
useful information pertaining to marine and stationary motors. 
Many illustrations are included, and there are dimensioned 
drawings which should prove of interest to buyers. The approxi- 
mate weights and oil consumption per hour are also given. All 
the engines are built in two types—one for petrol and one for 
paraffin. Reverse gears of the firm’s patented positive type are 
referred to, and we note that in the large size gears the firm has 
abolished the use of the chain for the reverse, and in its place 
employ a train of three gear wheels. The publication should 
prove of more than ordinary interest to those associated with 
motor-propelled boats. 

Ruston, Proctor, Limited, Lincoln.—Three of this company’s 
latest catalogues have reached us, viz., No. 1984, Section K, deal- 
ing with centrifugal pumps; 1994, Section L, dealing with oil 
engines ; and 2000, Section B, having reference to semi-portable 
and undertype steam engines. Each catalogue is admirably illus- 
trated, and gives prices, dimensions, and other information in 
tabular form. With the aid of a sectional drawing in the oil engine 
catalogue the principle on which the firm’s engines operate can 
readily be understood. Some useful notes are also given on the 
selection of an engine for a specific purpose, the cooling water, the 
kind of oil, and so forth. In the case of the catalogue dealing 
with semi-portable and undertype engines, each component part 
of the semi-portable engines is illustrated and described, and 
much useful information pertaining to these engines is given. 








Roya INstTITUTION.—A general meeting of the members of the 
Royal Institution was held on Monday afternoon, the 8th inst., 
Sir James Crichton-Browne, treasurer and vice-president, in the 
chair. Mr. C. W. Ansdell, Lady Bell, Mr. 8. Z. de Ferranti, Mr. 
H. Kahn, Mr. G. Manuel, Mr. C. E. Moulton, and Mr. A. Perks 
were elected members. It was announced from the chair that the 
following gentlemen had been nominated as vice-presidents for the 
ensuing year :—The Right Hon. Sir Henry Burton Buckley, P.C., 
Right Hon. Earl Cathcart, Dr. Donald W. C. Hood, Mr. H. F. 
Makins, Sir Francis Laking, Bart., Mr. Alexander Siemens, Sir 
James Crichton-Browne (treasurer), and Sir William Crookes 
(honorary secretary). On Tuesday next, May 16th, at three 
o'clock, Professor F. W. Mott begins a course of two lectures on 
‘“‘The Brain and the Hand”; on May 18th Dr. W. N. Shaw, 
director of the Meteorological-office, delivers the first of two 
lectures on ‘‘ Airand the Flying Machine ”—{1) ‘‘ The Structure of 
the Atmosphere and the Texture of Air Currents, (2) ‘‘Condi- 
tions of Safety for Floaters and Fliers” ; and on Saturday, May 
20th, Mr. W. P. Pycraft commences a course of two lectures on 
“Phases of Bird Life ”—(1) ‘‘ Flight,” (2) ‘ Migration.” The 
Friday evening discourse on May 19th will be delivered by Professor 
R. W. Wood, on ‘‘ Recent Experiments with Invisible Light,” and 


on May 26th by Professor Gilbert Murray, on ‘‘The Greek Chorus 


3 p.m. 








—=—=—=—=— 


AMERICAN RAILWAY ACCIDENTS. 


THE accident bulletin of the Inter-State Commerce Commission for the quarter ending September 30th las 
its figures in a different form to what has been done previously. They come under fifteen heads. These, Summarised, arg 





t presents 























as follows, and the figures for the corresponding quarter of 1909 may be found in THE ENGINEER for May 13th, 1919.’_ 
x oe | Employés not on 
Passengers. —— es duty and other per-| Trespassers, Total 
y: sons not trespassers, sg 
Killed. | Injured. Killed.| Injured. | Killed. Injured. Killed.| Injured. Killed, Injured 
Collisions .. 47 | 1,014 | 8 817 3 us | | 15 | 156 | app 
NRT ee ee as on Ponte Tac 816 | 110 514 4 3 | 1 | 35] 17 | toe 
Accidents to trains, except collisions, derailments, or : | | ” 
ee ee ae me er 1 39 5 165 1 19 2 9 ) 299 
Bursting of or defects in locomotive boilers or boiler ; ad 
attachments is Ty SS ee a ae — | 2 9 805 —_ _ — 1 9 30 
Total train accidents 63 1,871 209 1,801 8 160 41 60 1 ‘3a 
Accidents to roadway or bridges, not causing derailments, , 
such as fires, floods, landslides, explosions, &c. .. .. - 2 6 1 3 — — 1 u 
Coupling or uncoupling cars, does not include accidents j = a 
with steam orair hose .. .. ..0 2. +. ee es ee _ ~ 56 722 — - — _- x 7 
While doing other work about trains (not in shops or ; e 
engine houses), or while attending switches .. .. .. — | 1 45 4,833 — 10 _ — { 4,944 
Coming in contact, while riding on cars, with overhead | 
bridges, tunnels, or any signal apparatus, or any fixed . : ¢ 
structure above or at the side of the track mae 4 14 23 443 1 4 13 33 13 494 
Falling from carsorengines .. .. .. -. «1 ee se 22 102 103 1,397 7 338 lil 1” 243 1,736 
Getting on or off carsorengines .. .. .. .. .. «- 25 687 42 1,843 15 135 145 481 227 3.146 
Other accidents on or around trains not named here... 1 988 8 241 2 143 5 74 16 1.446 
Being struck or run over by engines or car at stations or 
yal Le hpad Oe ke, SA. Oe ae OS Be Ke le 14 25 183 361 59 120 251 303 507 809 
Being struck or run over by engine or car at highway 
NS 06a cs) ws. 0 S% db 0d oe. 08 — _ 6 16 272 599 35 31 313 646 
Being struck or run over by engine or car at other places 3 2 172 138 57 56 74 385 1,106 581 
Other causes .. es se. Ga. Se) Jon, Ine. ona) bs 6s 3 130 20 347 10 435 37 141 70 1,053 
Total other than train accidents 72 1,951 660 | 10,347 424 1,543 1,471 1,647 | 2,627 | 15,453 
Grand Total 135 | 3,922 | 869 | 12,148 432 1,703 1,512 | 1,707 | 2,948 | 19,399, 








CONFERENCE ON EDUCATION AND TRAINING 
OF ENGINEERS. 


THE Council of the Institution of Civil Engineers have made 
arrangements, as already announced, to hold a conference on the 
subject of the education and training of engineers, at the Institu- 
tion, on the 28th and 29th June. They are of opinion that the 
present is a desirable time to consider the methods of preparation 
to be adopted by those who contemplate entering the engineering 
profession, in compliance with conditions laid down by the by-laws 
for election into the Institution. 

The requirements of the by-laws are: A sound general education 
dontugel upon lines suited to subsequent scientific study: a 
competent knowledge of those branches of science which form the 
basis of engineering, and practical training under actual engineering 
conditions, adapted—to quote from the last report of the Council 
—to fit persons to take part in the design, as well as in the control 
and direction of engineering works. 

The report of the Committee on engineering education and 
training, adopted and published by the Council in 1906, made it 
abundantly clear that the broad principles of training indicated in 
the report are applicable to every kind of engineering. There are, 
however, questions of detail and of method involved in the 
realisation of those principles, which are of great consequence, 
both to students and to those under whom their education and 
their professional knowledge is acquired. It is mainly for the 
consideration of important questions of this kind, which experience 
has shown to deserve careful attention, that the Council have 
arranged the conference. 

Its subject matter will be dealt with in three groups, viz.:— 
(1) General education ; (2) scientific training ; (3) practical train- 
ing. The organisation of the respective sections is indicated 
below, and the long list of eminent names of those who have con- 
sented to form the general committee afford an assurance that 
the conference will be widely supported by those who are interested 
in the difficulties and uncertainties which are experienced by 
—— to membership of the engineering profession. 

e subjects selected for consideration are also given below, and 
arrangements have been made for their intreduction upon lines 
similar to those adopted in the former conferences of the Institu- 
tion. A further communication will be made when the arrange- 
ments have been settled in detail. 

The following subjects are to be introduced for consideration at 
the conference :—The extent to which mathematical and scientific 
subjects should share with other subjects of literate education the 
attention of schoolboys who intend to enter later the engineering 
profession ; the question of specialised entrance examinations for 
university or college courses of study in Engineering Science with 
a view to the curricula to be followed, and also of the inclusion in 
the latter of courses in modern languages; the relation of practical 
training to college study, whether, or to what extent, before, 
sandwiched, or after its conclusion ; the position and uses of engi- 
neering laboratories in relation to education at college; the value 


fessional competence ; the requirements of practical training in 
works, with the necessary complement of scientific study ; practi- 


reference to training in the engineer’s office; the relation of 
engineering employers and colleges from the point of view of the 
practical training of college students ; and workshop training as a 
preliminary to practical training in other branches of engineering. 
It has been arranged that the nineteenth ‘‘James Forest” 
lecture shall be delivered at the Institution at 9 p.m. on Wednes- 
day, June 28th, by Dr. F. H. Hatch—the subject being ‘‘ Gold 
Mining in the Transvaal”—and that the annual conversazione 
shall —" in the Royal Albert Hall on the evening of Thursday, 
June 29th. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 


Roya INsTITUTION.—Albemarle-street, Piccadilly, W. ‘‘ Biology 

and the Cinematograph,” Professor Wm. Stirling. 9 p.m. 
Tue INSTITUTE OF METALS.—At the House of the Institution of 
Mechanical Engineers, Storey’s-gate, Westminster. The Second | 
May Lecture, ‘‘The Hard and Soft States in Metals,” Dr. G. T. | 
Beilby, F.R.S. | 
PuysicaL Society oF LONDON.—Imperial College of Science, | 
Imperial Institute-road, South Kensington. ‘‘Stream Lines Past | 
the Elliptic Cylinder and Magnetic Interpretation,” Sir George | 
Greenhill and Col. R. E. Hippisley, R.E. ‘*The Method of Con- | 
stant Rate of Change of Flux as a Standard for Determining | 
Magnetisation Curves of Iron,” Messrs. J. T. Morris and T. H. | 
Langford. ‘‘ Demonstration of an Electric Thermo Regulator,” | 
Professor H. L. Callendar. 8 p.m. | 
| 


SATURDAY, MAY 13rTu. 
JUNIOR INSTITUTION OF ENGINEERS.—Visit to the National | 
Physical Laboratory. 3 p.m. | 
Royat InstiTUTION.—Albemarle-street, Piccadilly, W. ‘Walter | 
Pater; or the Connoisseur and Art,” Professor Selwyn Image. 





| 





as an Art Form.” 


GEOLOGIsTs’ AssoclATION oF Lonpon.—Excursion to Hook, ! 





of a university degree in Engineering Science in relation to pro- | 


cal training in workshops or on works of construction, with special | 


Upper Nately, and Basingstoke, under the direction of Messrs 
G. E. Blundell and H. W. Monckton. Leaving Waterloo at 
1.30 p.m. 
THE INSTITUTION OF MUNICIPAL AND COUNTY ENGINEERS,— 
Town Hall, Stratford-on-Avon. Paper by the Borough Surveyor 
| Mr. Roden Dixon, ‘‘ Notes on Stratford-upon-Avon Municipal 
| Work.” Paper, ‘‘General Description Sewage Disposal Works,” 
Mr. H. D. Bell, manager. 11.15 a.m. ‘ 
THE ASSOCIATION OF ENGINEERS-IN-CHARGE.—A visit will be 
paid to the Extension of Central London Railway from the Bank 
to Liverpool-street. 3 p.m. outside Engineer's offices, 228, Bishops- 
gate-street, EC. It is absolutely essentiai that those suffering 
from any affection of the heart or a cold in the head should refrain 
from taking part in the inspection, as the boring is being con. 
ducted under 14 Ib. air pressure, 


TUESDAY, MAY 16rH. 

Roya INsTITUTION.—Albemarle-street, Piccadilly, W. “The 
Brain and the Hand” (Lecture I.), Professor F, W. Mott, F.R.S, 
3 p.m. 

THE INSTITUTION OF ELECTRICAL ENGINEERS: Scortish LOcAL 
SecTion.—190, West George-street, Glasgow. The annual general 
meeting will be held on this day instead of Tuesday, May th. 


WEDNESDAY, MAY 171Tu. 

THE CoNncRETE INSsTITUTE.—Denison House, 296, Vauxhall 
Bridge-road, S.W. Educational Lecture No. 4, on ‘‘ Reinforced 
Concrete,” Mr. R. W. Vawdrey. 5.45 p.m. 

RoyaAL METEOROLOGICAL Socrety.—70, Victoria-street, S.W. 
‘The Frequency and Grouping of Wet Days in London,” Dr. 
Hugh R. Mill and Mr. C. Salter. ‘‘The Report on the Pheno- 
logical Observations for 1910,” Mr. E. Mawley. 4 p.m. The 
Dinner will be held at the Trocadero Restaurant, Piccadilly-circus, 
7.30 p.m, 

THURSDAY, MAY 187TH. 
THE INSTITUTION OF ELECTRICAL ENGINEERS.— Victoria Embank- 


ment, W.C. ‘‘Automatic Telephone Exchange Systems,” Mr. 
W. Aitken. 8 p.m. 
Roya INsTITUTION.—Albemarle-street, Piccadilly, W. ‘The 


Structure of the Atmesphere and the Texture of Air Currents,” 
Mr. W. Napier Shaw, F.R.S. 3 p.m. 


THURSDAY, MAY 18ru, FRIDAY, MAY 197TH, anv SATUR- 
DAY, MAY 20rH. 

ASSOCIATION OF WATER ENGINEERS.—Buxton Town Hall, under 
the presidency of Mr. Edward Sandeman. ‘‘The Geology of Dam 
Trenches,” Dr. Herbert Lapworth. “Tbe Water Supplies of the 
River Basins of England and Wales,” Mr. William R. Baldwin 

| Wiseman. ‘‘The Filtration of Public Water Supplies and their 
Sterilisation by Ultra-violet. Rays,’ Mr. Walter Clemence and Dr, 
Recklinghausen. The sixteenth annual dinner of the Association 
will be held at the Palace Hotel, Buxton, on the Thursday, at 
ag m. On Friday a visit will be made to the Bamford Filters, 
the Howden and Derwent Dams of the Derwent Valley Water 
Board. 
FRIDAY, MAY 197TH. 


RoyAL INSTITUTION.—Albemarle-street, Piccadilly, W. ‘‘ Recent 
Experiments with Invisible Light,” Professor R. W. Wood. 9 p.m. 


SATURDAY, MAY 20rn. 

Roya INsTiTUTION.—Albemarle-street, Piccadilly, W. ‘‘ Phases 
cf Bird Life: [. Flight,” Mr. W. P. Pycraft. 3 p.m. 

GEOLOGISTS’ ASSOCIATION OF LONDON.—Excursion to Chilworth 
and St. Martha’s Hill, under the direction of Mr. Douglas Leighton. 
Leave Cannon-street at 1.2 p.m. 

THE ASSOCIATION OF ENGINEERS-IN-CHARGE.—St. Bride’s Insti- 
tute, Bride-lane, Fleet-street. Further discussion will take place 
on ‘Steam Plant Manipulation and Problems arising therefrom.” 
7.30 p.m. 

THE JUNIOR INSTITUTION OF ENGINEERS: BIRMINGHAM LOCAL 
SecTIon.—A visit will be paid to the Frankley Reservoirs of the 
Birmingham Welsh Water Scheme. Train leaves New-street 
Station for Northfield Station at 2.30 p.m. 


WEDNESDAY, MAY 24TH. 

Tre ConcrETE INsTITUTE.—Denison House, 296, Vauxhall 
Bridge-road, $.W. Educational Lecture No. 5, on “‘ Reinforced 
Concrete,” Mr. R. W. Vawdrey. 5.45 p.m. 

FRIDAY, MAY 26rx. 


THE INSTITUTION OF MECHANICAL ENGINEERS.—Storey’s-gate 
St. James’s Park, 8.W. Conversazione, 


SATURDAY. MAY 27TH. 


THE ASSOCIATION OF ENGINEERS-IN-CHARGE.—A visit will be 
id to Cambridge. The Works of the Cambridge Scientific 


nstrument Company and the Cambridge Electricity Works will 
be viewed. Leave Liverpool-street, Great Eastern Railway, 
95am. + 


TUESDAY, JUNE 27TH, To FRIDAY, JUNE 301TH. 
INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION.—Sixteenth 
Annual Convention at Brighton. For programme see page 490, 
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TRON, COAL, AND GENERAL TRADES 
BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 
(From our own Correspondent.) 


The Outlook. F 
Tye outlook on Change to-day (Thursday) was considered 
ber better than recently, There is less anxiety, and it is 
believed that in most departments prices must nearly, if not quite, 
have touched bottom. The engineering and hardware trades of 
a country continue well engaged, and are requiring considerable 
nantities of material, and the same may be said as to the foreign 
4 Many firms have good contracts on their books, and 


to be rat 


1, . ° : 
a est is coming in quietly in small lots. At the same time, 
all js still much room for further improvement, and foreign 


mpetition continues keen. The latest reports from America and 
po the Continent do not indicate any betterment there, whilst 
the quietude in the North of England also keeps the Midlands 
pack. Machine tool makers are fairly well employed, and so are 
pydraulic engineers. Railway material of all sorts is in good 
demand, and so is shipbuilding material. Makers of gas engines 
and of suction gas plant continue busy, and so do oil engine 
makers. Electrical engineers are moderately engaged. Some 
ood orders are held in the district for heavy stee] forgings. 
Agricultural engineers are busy in preparation for harvesting 
requirements. The heavy and light ironfoundry trades are fairly 


well occupied. 


Steel Active. 
There is a good demand for sectional steel. Angles are 
£6 12s. 6d. to £6 15s., and girder plates £7 2s. 6d. to 
7 5s, Joists are in moderate demand at about £610s. Superior 
ship plates are quoted £7 to £7 10s., with several good orders in 
hand. It is noteworthy as to foreign competition in semi-finished 
steel that sheet bars and tin-plate bars have been imported into 
the United Kingdom during the first four months of this year to 
the extent of 124,542 tons, valued at £571,521. This is a great 
increase upon the corresponding period of last year, when the 
amount was 75,936 tons, valued at £344,234. This continues to 
come in chiefly from America and the Continent. Yet local 
makers of semi-finished steel are busy, and although they do not 
always get the full rates, they continue to quote Bessemer sheet 
bars at £5 and Siemens at £5 2s, 6d. 


a 


Marked Bars. 

The marked bar firms are well engaged, and find no diffi- 
culty in keeping their basis price at £8, which is a very reasonable 
figure for this superior quality of iron, which continues to be much 
sought after by engineers and others for purposes where great 
reliability is required. Marked bars have always occupied a posi- 
tion by themselves, and the brands upon them are well known as 
guarantees of excelience. Those members of the South Stafford- 
shire Ironmasters’ Association who make branded iron are wisely 
becoming increasingly particular about keeping up the quality. 


Galvanised Sheets: Increased Exports. 

Compared with a year ago, the shipments of galvanised 
sheets, flat or corrugated, have improved in quantity for April 
from 46,626 tons to 55,119 tons, and in value from £575,904 to 
£681,858. The four months’ progress has been from 208,628 tons 
to 214,725 tons, and from £2,539,376 to £2,669,914. As to the 
one month’s trading, nearly all the leading markets have pur- 
chased more freely, including India, the Argentine Republic, 
Australia, Japan, British South Africa, and several other countries. 
Quotations this week are again £10 to £10 15s. for 24 w.g. f.o.b. 
Liverpool. Plain sheets are quiet. 


Pig Iron Steady. 

Pig iron continues in moderate request at about last 
week’s level of prices, or perhaps a shade less. Makers quote as 
follows :—Cinder forge, 49s.; part-mine, 50s. and 50s. 6d.; best all- 
mine forge, 85s.; foundry, .; cold blast, 115s.; Northampton, 
47s. to 48s. 6d.; Derbyshire, 50s. to 5ls.; North Staffordshire 
forge, 51s. to 52s.; best, 58s, to 59s, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday, 
Pig Iron Again Weaker. 

THE attendance on the Iron Exchange on Tuesday was 
rather below the average, but the trend of the market continues 
slow and featureless. There has been a rather large reduction in 
the shipments of pig iron from both East Coast and West Coast 
ports, and the stock of Cleveland iron in public stores is over 
150,000 tons moreas compared with last year. Buying is practically 
at a standstill and most sorts of pig iron were weaker. In English, 
Middlesbrough was easier, and most classes of Scotch were lower 
as compared with last week. Hematite generally showed little 
change. 


Finished Iron and Steel. 
Again showed no quotable change. 


Copper, Tin and Lead. 
Slow at late rates. 


Quotations. 

Pig iron : Lincolnshire, No. 3 foundry, 52s. 6d. to 53s.; 
Staffordshire, 53s. 6d. to 54s. 6d.; Derbyshire, 53s. 6d. to 54s.; 
Northamptonshire, 54s. 6d. to 54s. 9d.; Middlesbrough, open 
brands, 55s. 4d. to 55s. 6d. Scotch: Gartsherrie, 6Us. 6d. to 
61s.; Glengarnock, 58s, 3d. to 58s, 9d.; Eglinton, 58s. to 58s. 6d., 
delivered Manchester. West Coast hematite, 65s., f.o.t.; East Coast 
ditto, 63s. 6d., f.0.t. Delivered Heysham: Gartsherrie, 58s. 6d. 
to 59s.; Glengarnock, 56s, 3d. to 56s. 9d.; Eglinton, 56s. to 56s. 6d. 
Delivered Preston: Gartsherrie, 59s. 6d. to 60s.; Glengarnock, 
57s. 3d. to 57s. 9d.; Eglinton, 57s. to 57s. 6d.; Finished iron: Bars, 
£6 15s, ; hoops, £7 7s. 6d.; sheets, £8 to £8 2s. 6d. Steel: Bars, 
£7 ; Lancashire hoops, £7 7s. 6d.; Staffordshire ditto, £7 7s. 6d.; 
sheets, £8 to £8 5s.; . boiler plates, £7 15s.; plates for tank, 
girder, and bridge work, £7 to £7 5s.; English billets, £5; 
foreign ditto, £4 10s. to £4 12s. 6d.; cold drawn steel, £9 5s. to 

9 10s. Copper: Sheets, £70; tough ingots, £58 to £58 10s.; 
best selected, £58 to £58 10s. per ton; copper tubes, J 
brass tubes, 64d.; condenser, 74d.; brazed brass tubes, 8}d.; rolled 
brass, 6}d.; brass wire, 64d.; brass turning rods, 64d.; yellow metal, 
6}d. per lb. Sheet lead, £16 to £16 5s. per ton. English tin 
Ingots, £192 per ton. 


The Lancashire Coal Trade. 

With the exception of house coal, which, owing to the 
Summer-like weather prevailing, was quiet, there was a fair trade 
passing in all other departments. Quotations :—Best Lancashire 
for domestic purposes, 14s, 2d. to 15s. 2d.; seconds, 12s. 2d. to 
13s. 2d.; common, 93. 6d. to 10s. 8d.; best burgy, 9s. 9d. to 
10s. 6d.; round furnace coal, 11s. to 11s. 6d.; best slack, 8s. 11d. 
to 9s, 5d.; medium, 8s. 5d.; common, 6s. to 7s., at the pit. Coal 
for shipping and bunkerin purposes : Screened, 9s. 9d. to 10s, 6d.; 
unscreened, 9s, 3d. to 9s. 9d., delivered Manchester Ship Canal. 


Sewage Works for Oldham. 


Last week a Local Government Board inquiry was held at 
Oldham concerning the loan of £9800 which the Corporation seeks 
to raise for the provision of a plant invented by Dr. Grossmann for 





treating the sewage sludge at the Corporation’s works at Slack’s 
Valley. In this new system, instead of the sludge being treated 
in filter presses, it passes into a drying appliance which passes it 
in a dry state into a retort, where it is mixed with a small quantity 
of sulphuric acid and subjected to the action of superheated steam. 
The steam carries away the greasy matter contained in the sludge, 
and this grease is collected in tanks, and the inventor claims that 
the grease so obtained is sufficiently valuable to pay for recovery 

rocess and leave a substantial balance of profit. Experiments 

ave been carried out with the process during the past three years, 
the plant being large enough to treat one-sixth of the total amount 
of sludge p base by the borough. At present, it was stated, 
the sludge which settles out in the clarification tanks is filtered 
through presses to reduce its bulk, and yields 7000 tons per 
annum at a total cost of £2000. It is, however, useless, owing to 
the grease contained, and has to be dumped on land bought for 
the purpose. 


Barrow Tramways. 

The Town Council of Barrow have decided to extend their 
electric tramway system from Walney Bridge to Biggar Bank on 
the west side of Walney Island, where building developments are 
proceeding. An agreement has been come to between the Council 
and the British Electric Traction Company, which provides that 
the Corporation are to construct and keep in repair the permanent 
way, and to erect the overhead ——— while the company will 
keep it in repair. The company will also provideand maintain the 
cars at the rate of 5d. per car mile, plus 124 per cent. of the gross 
receipts. 


Dreadnought Audacious. 
At Cammel Laird’s yard at Birkenhead the keel of the 
above warship has been laid on the longest slipway. 


Smoke Abatement Exhibition. 

A meeting was held in Manchester last week of the sup- 
porters of an exhibition of smoke abatement appliances which it is 
roposed to hold in Manchester next November. Mr. Alderman 
‘ildes, the chairman of the Sanitary Committee of the Manchester 
oe who presided, said that in this city there were five 
smoke inspectors; but when offenders were brought before the 
magistrates the penalties inflicted were so small that it paid manu- 
facturers to goon making smoke and meeting the fines, rather 
than alter the arrangement of their boilers and furnaces. He also 
criticised the action of the City Council in insisting on charging 
an excessive price for gas. Mr. Fildes also drew attention to a 
course of classes for boiler attendants which has been arranged at 
the Municipal School of Technology. As the result of the meeting 
poor td committee was formed to make arrangements for the 

exhibition. 


New Bridge across the Mersey. 

The contract for the construction of a ferro-concrete 
bridge across the river Mersey at Rixton Junction has just been 
let by the Manchester Ship Canal Company. ‘The bridge will 
replace an existing timber structure erected about fifteen years 

o to carry the Canal Company’s railway, which runs between 
Latchford and Barton, and will comprise eight spans, each 35ft. 
The foundations for each trestle will consist of four ferro-concrete 
piles, 14in. by 14in., driven into the bed of the river. These carry 
reinforced concrete trestles on which will be placed the main 
beams carrying the decking and permanent way for a single set of 
lines. A special feature of the bridge is the provision of an 
arrangement for adjusting the levels of the girders should any 
settlement of the trestles occur during or after construction. The 
trestles will be tied together above the water level by beams, 
which also serve to carry a tow-path. The bridge will provide one 
navigable span, and will allow 19ft. of head room above the water 
level, while the rail level will be 23ft. above water level. The 
design of the bridge is due to Mr. H. Congreve, the Ship Canal 
Company’s engineer, and the contractors are the Liverpool Ferro- 
concrete Company. 


BARROW-IN-FURNESS, Thursday. 


Hematites. 

The hematite iron trade is quieter than it was. There is 
a general slowing down in the demand for iron, and makers are 
not so well off for orders as they have been. They are, indeed, 
finding it necessary to damp down furnaces, as the production is 
greater than the aggregate trade which is being done. The quieter 
demand is not only on home, but on foreign, colonial, and 
continental account, and there is not so much demand on sheet- 
making account. The latter feature of trade has been the strongest 
element in the market for some time past. Prices are easier, 
although not quotably lower. Mixed Bessemer numbers are at 
65s. net f.o.b., and warrant iron 63s. sellers three months. The 
orders given out of late have been mainly for short weights at 
early delivery. There is not so much demand as there was for 
spiegeleisen or ferro-manganese, and the production has been 
reduced. Special hematites are selling at 67s, to 71s. per ton, and 
the business done is less than recent averages. Stocks stand at 
41,834 tons, being a slight decrease on the week. The demand for 
iron ore is very quiet, and business is being done at from 10s. 6d. 
to 19s, 6d. per ton net at mines for ordinary and best sorts. 


Steel. 

There is a slackening off in orders for steel, and the 
market is not nearly so good as it has been. Makers, in order 
to keep their mills going, have been booking smaller orders than 
hitherto, and these have dovetailed with the big orders in a 
way which has made it possible to run the Bessemer mills some - 
what regularly, but the prospect at present does not foreshadow 
much activity in the future either in regard to the home or the 
foreign and colonial demand. A fair trade has recently been 
done between local shipbuilders and makers of mild steel in South 
Wales and Scotland. None of the orders have been placed in 
Barrow, as it has been found impossible to work the present 
plant at current prices, 


Shipbuilding and Engineering. 

The great centre of attraction this week locally has been 
the naval airship being built for the Admiralty by the Vickers’ 
firm. The vessel has been exposed to view at last, but not to 
her full extent. She is undergoing trials in the shed with the 
officers and men who are to go away with her. She is expected 
to take her initial trial at the end of the week. Preparations 
are being made for the launching of the Chinese cruiser being 
built at Barrow, 


Shipping and Fuel. 
; The aggregate shipments of iron and steel from West 
Coast ports have reached this year 200,414 tons, being a decrease of 
50,644 tons as compared with the corresponding period of last 
year. Coal and coke are in quieter demand. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
General Conditions. 

THERE are very few fresh features of interest in the local 
trade, the quieter conditions noted in recent reports still obtaining, 
Whilst most of the large steel firms are fairly well off as regards 
work, owing to the contracts placed some time ago, new business is 
rather disappointing. It is recognised that the depression in the 
pig iron market cannot fail to react to some extent on the steel 
trade, causing the holding back of orders that would otherwise 





have been placed. But, generally speaking, most departments are 
working very well, and — continues regular. It is 
expected that the works will observe Coronation Day only as a 
holiday, retaining the Whitsun holidays unaltered. 


The Coal Trade. 

The reopening of the shipping season finds the coa 
market in a firm condition, and business is steadily expanding. 
One of the reasons for the strong position of the market is the 
absence of stocks at the collieries, so that the demand will have to 
be met by current production, which will be considerably restricted 
by the holiday interruptions this summer. These, of course, will 
not effect the shipping demand, and with the industrial consumption 
continuing heavy prices are expected to move to higher figures as 
the season progresses. At the moment current pit quotations 
remain on the basis of 8s, 6d. to 8s. 9d. per ton for best South 
Yorkshire hards, and 8s. to 8s, 3d. for best Derbyshire steam coal. 


Gas Coal, Slacks and Coke. 

There is no change in the position of the gas coal trade. 
Business in spot lots is more noticeable. The tonnage going to 
inland works is about normal for the time of the year. Not much 
has been done in the way of renewing contracts, but we under- 
stand that where business has been done reductions have been 
accepted by collieries. As regards slacks the demand for best 
hard qualities is very strong, and all round the market is firm with no 
sign of easier prices. Best washed smalls, 5s. 6d. to 6s.; best hard 
slacks, 5s. 6d. to 6s.; seconds, 4s. to 4s. 6d. The market for 
furnace coke is rather quieter owing to the condition of the pig 
iron trade, and there is some disposition to give concessions, 
quotations now rule at from 12s, 6d. to 13s. per ton at the ovens, 


House Coal. 

In the house coal trade business is very quiet pending the 
renewal of contracts, which it is customary to effect in May or 
June, the contracts running from July Ist for a period of twelve 
months. In view of last year’s experience, when open market 
rates ruled rather lower than contract prices, it is thought that 
merchants will not be in any hurry to close the business. A year 
ago a large number of contracts were arranged at advances over 
the previous year’s rates, but later in the season prices gave way. 
At the moment negotiations are proceeding in regard to the 
renewal of one or two large tonnage contracts with London mer- 
chants. Quotations rule up to 12s. 6d. for best Barnsley. 


Pig Iron. 

The further fall in the price of East Coast mixed 
numbers noted in our last issue brought in a few purchasers. In 
one or two isolated cases the quantities arranged for were fairly 
large, but it is stated that the prices accepted were even lower 
than 69s. net delivered. ‘These contracts were for delivery over 
the year if desired. Buying of Lincolnshire and Derbyshire iron 
is on the smallest scale. Nominally prices are unchanged, but 
merchants are said to be ‘‘ bearing” the market. There is scarcely 
any market for scrap. Prices are at a low level, but there is no 
demand. Heavy stocks are said to be on hand. Nominally 
quotations are :—Lincolnshire, No. 3 foundry, 50s, 6d.; ditto, 
forge, mottled, and white, 49s. 6d.; ditto, basic, 52s.; Derbyshire 
foundry, 50s. to 51s.; ditto, forge, 48s. to 49s. 6d., all per ton net, 
delivered Sheffield or Rotherham. East Coast hematites, mixed 
numbers, are no firmer than 69s. net delivered. No change for 
the better has occurred in the finished iron trade, and the South 
Yorkshire Bar Iron Association at its monthly meeting left prices 
unchanged at £6 15s. for bars. 


The Steel Trades. 

As previously stated, there is a fair volume of work on 
hand in the heavy branches of the steel trades, but all departments 
are not benefiting alike, and there are not wanting evidences of 
slackness. The armament lines are well occupied, and spring 
makers are busy ; but some of the tire and axle makers are slack. 
There is a good deal of work on hand for the shipbuilding districts. 
In special lines export business is good. The crucible industry is 
well employed. Full time working is the rule in the cutlery and 
plate trades. The price of tungsten is weakened by what is be- 
lieved to be ‘‘ bear” sales by merchants, and the A ye position 
of the market for this important alloy is not regarded as reflecting 
in any way the condition of the local crucible steel industry. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

Ir must still be reported that very little business is being 
done in Cleveland pig iron, though the downward movement of 
prices was checked on Wednesday, and, indeed, there was a rise 
of 2d. in Cleveland warrants, but traders do not manifest any con- 
fidence, and will not buy until they can see whether the improve- 
ment is going to be maintained. It is most difficult to understand 
the course of the market just now, and no one will undertake to 
predict what the immediate future will bring out. This week the 
price of Cleveland warrants touched a lower figure than has been 
known since the middle of 1905, when the market was greatly 
disorganised by the remarkable gamble. On Tuesday warrants 
were down at 45s. 9d. cash buyers, which was 4s. 74d. per ton 
below the best price of the current year, and the lowest for close 
upon six years. It has been generally asserted for some time past 
that better prices would come when the stock in Connal’s stores 
was reduced. Since last report there have been three consecutive 
days when Connal’s had to report decreases—a circumstance which 
has not occurred for the last three years—and yet instead of prices 
rising they continued to fall. When in January Cleveland 
warrants reached 50s. 44d. cash buyers it was believed that 
that would be the lowest figure that would be reported over the 
rest of this year, and there appeared good grounds for thinking so ; 
yet quotations have dropped ever since, and at no time has there 
been a more pessimistic tone than was noticeable at the beginning 
of this week. On Tuesday this week No. 3 Cleveland G.M.B. pig 
iron for prompt f.o.b, delivery could be bought at 46s. per ton— 
the lowest price for six years, and 4s. 3d. per ton less than the best 

rice of the current year, and business was done at that figure 
th on Tuesday and Wednesday, but in the afternoon of the 
latter day sellers raised the price to 46s. 3d. per ton, with No. 1 at 
49s. 9d. No. 4 foundry and No. 4 forge are reported scarce, and 
they are realising relatively better prices than No. 3 ; in fact, 
some believe that No. 4 forge will be bringing in actually a higher 
figure than No. 3—a circumstance which has happened more than 
once in the history of the trade, though it is usually 1s. to 1s. 6d. 
less, and has been as much as 3s. less. The present price of the 
two qualities is 46s., and mottled and white are at 45s. 6d. Prices 
for forward delivery are altogether nominal, as consumers will not 
buy ahead until they have reason to believe that something like 
the bottom in prices is reached. 


Hematite Pig Iron. 

Some slight improvement has to be reported in the East 
Coast hematite pig iron trade, which it is believed has been 
induced by the blowing out of two of the furnaces making hematite 
iron and the expected cessation of operations at another by the 
end of the month, besides which production is being reduced in 
other districts, so that the competition is not so severe as it has 
been. Then the demand is increasing because of the great activity 
in the shipbuilding industry, and the outlook is certainly more 
encouraging. Fair orders have been booked this week, and makers 
who were accepting 62s. per ton last week for mixed numbers have 
during the last few days advanced their pry to 62s. 6d., 
but it is still not at all difficult to get supplies at 62s., with No, 1 
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at 62s. 6d., and forge at 61s. 6d. The makers’ position has been 
improved likewise, because materials have become cheaper. Thus 
Rubio ore is now generally quoted at 21s. per ton delivered at 
Middlesbrough, but though it was realised in two or three instances 
last month, ironmasters will not pay it now. as they consider it too 
high a figure when only 62s. is being paid for the pig iron. It may 
thus be stated that 21s. per ton for Rubio ore is a merely nominal 
figure, just as 22s. 6d. was during the first three months of the 
year. Very few sales of Rubio ore have been negotiated this year so 
far, and consumers can still hold off buying, as they have fairly large 
stocks, and are bought well ahead. Swedish ore maintains its price— 
22s. to 25s. per ton delivered c.i.f.in this district for Gillivare, accord- 
ing to quality. The mineownersare reported to be well sold, so that 
they are in no hurry to sell further at present. Iron ore is being 
brought now from the other side of the Atlantic to this district— 
from Wabana, in Newfoundland. Furnace coke is reduced to 
14s. 9d per ton delivered at Middlesbrough, there being still too 
much on offer. 


Manufactured Iron and Steel. 

Consumers of finished iron and steel continue slow about 
distributing orders, and in some cases they are not prompt in 
furnishing the specifications for what they have bought, so that 
the works are in certain cases not so regularly occupied as 
they might be. The prospects, however, are better, especially in 
the plate and angle trades. Steel ship plates are firm at £6 15s., 
iron ship plates at £6 12s. 6d., steel ship angles at £6 7s. 6d., iron 
ship angles at £7, packing iron and steel at £5 15s., and iron ship 
rivets at £7 7s. 6d., all less 24 per cent. f.o.t. It has now been 
definitely decided to dissolve the combination that has for some 
years existed among the manufacturers of galvanised and corru- 
gated steel sheets and to realise its assets. Each manufacturer 
will now be at liberty to accept whatever price he likes, and the 
consumer is bound to profit by the split, for the competition will 
be an exceedingly keen one, some of the firms being very badly 
off for work. In this district that is not the case, and the prices 
here are kept on the basis of £10 15s., less 4 per cent. f.o.b. for 
24 gauge, but in other districts it is reported that fully 10s. per 
ton less will be accepted. Black sheets are at £7 10s., less 24 per 
cent. f.o.t. Bar iron manufacturers continue fairly well off for 
work, and the reductions of prices made in other districts have 
not led to lower rates being quoted or accepted here. The rail 
trade is probably the least satisfactory branch of the finished iron 
iron and steel industries, and some of the works are not fully 
occupied. Still there is a somewhat better inquiry, and heavier 
deliveries are reported to India and South America, the two 
leading markets for railway materials just now. The quotation 
for heavy steel rails is £5 12s. 6d. per ton net f.0.b. 


Shipuilding and Engineering. 

The reports of the distribution of further good orders for 
steam tonnage, and the substantial increases in rates of freight are 
making the shipbuilding industry very buoyant, and full time at 
the yards is general. Palmer’s Shipbuilding and Iron Company 
has completed the Dreadnought Hercules, and has put the vessel 
into the Hebburn Dry Dock for cleaning and painting prior to 
being handed over to the Admiralty. Labour troubles still con- 
tinue to crop up at the shipyards. At the yard of Messrs. Short 
Brothers, Sunderland, about 100 men were discharged at the close 
of last week, that being brought about by the rivalry between the 
Shipwrights’ Society and the Boilermakers’ Society. The yard only 
recognises the Shipwrights’ Society. That organisation has lately 
been bringing pressure to bear on its members at Messrs. Shorts’ 
yard to pay up arrears of contributions which have accumu- 
lated during the recent depression. The 100 men, therefore, 
decided to join the Boilermakers’ Society, which admitted them 
on payment of the initiation fee. Messrs. Short determined 
not to have anything to do with the Boilermakers’ Society, 
and paid off the whole of the 100 seceders. The men are 
still out and are waiting to see what action the Boilermakers’ 
executive will take. On Wednesday evéhing the two cantilever 
arms of the new transporter bridge over the river Tees at Mid- 
dlesbrough were joined together, and it is hoped to have the 
bridge completed by September. The work is being carried out by 
Sir William Arrol and Co., Limited. The Diesel-engined vessel 
the Toiler has made a trip from the Tyne to Calais and back, and 
has now left for Boulogne with a cargo of coals. Records are being 
taken of her performances with a view to demonstrating the 
economy and efficiency in the employment of such engines for the 
coal carrying trade. Messrs. Robert Stephenson and Co., Dar- 
lington, have secured an order for locomotives for the Great North 
of Scotland Railway Company. 


Labour Unrest. 

A short time ago the North-Eastern Railway Company 
ordered the policemen at Newcastle and West Hartlepool who had 
become members of the A.S.R.S. to sever their connection with 
the organisation. Only two of the Hartlepool men complied with 
that order, and the others received a fortnight’s notice from last 
Thursday to terminate their services with the company. The other 
members of the A.S.R.S. in the district are now endeavouring to 
bring about a general strike on the N.E.R. system in support of 
the dismissed men. A few days ago the members of the society to 
the number of 600 at West Hartlepool unanimously passed the 
following * resolution :—‘‘That this meeting of railwaymen calls 
upon the general secretary of the A.S.R.S. to summon the execu- 
tive together with a view to that committee giving instructions for 
notice papers to be issued for all grades to cease work on the day 
the policemen finish.” 


Coal and Coke. 

A revival in the coal trade is generally reported, ship- 
ments are brisk, and the collieries are kept in full operation ; in 
fact, they are better off in this respect than they have been at any 
time this year. The best business just now is being done in 
bunker coals, and there has been a substantial rise in the price of 
these, which has not checked the demand. Shipowners are buying 
for forward delivery, as well as for prompt, and have contracted 
for supplies to be delivered over the rest of this year at 9s. 3d. to 
9s. 6d., f.o.b. Tyne Dock, for ordinary unscreened Durham bunkers, 
The price for prompt is 10s. to 10s. 3d. for best, and 9s. 6d. to 
9s. 9d. for ordinary. Best Durham gas coals have been advanced 
to 10s. per ton, while seconds are at 9s. 6d., both f.o.b. Coking 
coal is also in very good request, especially on export account, and 
the price is up to 9s. 9d., while coking smalls are at 9s, 3d. 








NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 
The Warrant Market. 

THERE has been a further decline in prices in the Glasgow 
pig iron warrant market, and the figure to which values have now 
fallen is so low that it has not formerly been touched for a period 
of about six years. It has been a surprise to many that business 
in the iron trade has contracted so much at a time when a general 
expansion in trade was expected, and has undoubtedly taken place 
in numerous connections. The substantial drop in imports during 
April has been accepted as a somewhat untoward omen, because of 
the altered state of feeling now pretty general regarding the 
significance of such arrivals, which have become, to a very large 
extent, the raw material of many of ourindustries. But whatever 
view may be entertained on this matter, the extremely poor demand 
for pig iron has impressed all parties as a remarkable occurrence, and 
more particularly on account of the fact that the home trade is influ- 
enced thereby toa greater extent than hasso far been the case with 
regard to export business. Buyers of warrants have been very shy 
for some weeks, and the effect of sales, however small, has almost 


invariably been to depress the market. This week the amount of 
business has been inconsiderable ; indeed, on Tuesday, not a single 
transaction was recorded in warrants in the iron market. Since 
last report, business has been done in Cleveland warrants at 
46s. 14d. to 45s. 10d. cash ; 46s. 3d. to 46s. 14d. one month ; and 
46s, 9d. to 46s. 8d. for delivery in three months. 


The Scotch Pig Iron Trade. 

There has been no improvement in the position of the 

Scotch pig iron trade. The output shows practically no change, 
although it has been the subject of some Reoanien in view of 
ey elsewhere to limit production. There are 85 furnaces in 
last in Scotland, being the same number as at this time last year. 
So far, makers, for the most part, have been fully occupied with 
deliveries of iron, much of which had been contracted for a con- 
siderable time ago, but now that these contracts have been running 
out, it has not been found so easy to replace them, and this has 
been found altogether impossible without material concessions in 
price. In a number of cases merchants are again quoting a 
reduction on the week of 6d. per ton. Free at ship in Glasgow 
Harbour, Govan and Monkland are quoted Nos. 1, 55s.; Nos. 3, 54s. ; 
Carnbroe, No. 1, 59s.; No. 3, 55s.; Clyde, No. 1, 59s. 6d.; No. 8, 
54s. 6d.; Gartsherrie and Calder, Nos. 1, 60s.; Nos. 3, 55s.; 
Summerlee, No. 1, 62s.; No. 3, 57s.; Langloan, No. 1, 63s.; 
No. 3, 58s.; Coltness, No. 1, 82s.; No. 3, 58s. 6d.; Eglinton, at 
Ardrossan or Troon, No. 1, 55s. ; No. 3, 54s.; Glengarnock, at 
Ardrossan, No. 1, 63s.; No. 3, 58s. 6d.; Dalmellington, at Ayr, 
No. 1, 58s.; No. 3, 56s.; Shotts, at Leith, No. 1, 61s.; No. 3, 
56s. 6d.; Carron, at Grangemouth, No. 1, 62s.; No. 3, 57s. per ton. 


The Hematite Trade. 

Business in hematite pig iron has been fairly steady as 
regards the amount of consumption in Scotland. There has been 
comparatively little done in hematite warrants, the only recent 
transaction being the sale of a small lot of Cumberland iron at 
62s. 6d. cash, which took place a few days ago. Steady deliveries 
of Scotch hematite are being made to steel makers. | een and 
merchants are alike reticent as to prices, which are understood to 
be from 66s. to 66s. 6d. per ton delivered to consumers in the West 
of Scotland, and these figures are generally held to be too low to 
allow of an adequate profit. The arrivals of hematite iron ore 
from abroad have begun to show a decrease as compared with the 
quantities received in 1910. Prices are generally regarded as too 
high, but this is not on account of freights, which, at 4s. 3d. 
Bilbao to Glasgow and 4s. to Ardrossan, must be regarded as 
moderate. It is believed that, unless a signal improvement should 
occur in the values of pig iron, a substantial reduction in ore will 
become a necessity. 


Finished Iron and Steel. 

The malleable iron department does not seem to have 
profited very much as regards additional employment by the 
free hand given to makers as to prices. Complaints are still 
heard of the great difficulty felt in obtaining sufficient work 
to keep the works in anything like regular employment. 
At the same time, the prices to which crown bars were 
reduced when the combination ceased have not been generally 
obtainable, but there appears to have been a_ considerable 
amount of underselling. Within the last few days business is 
said te have been done from £5 15s, to £5 17s. 6d., although in 
most cases, the rates aimed at are £6 to £6 2s. 6d. Bar iron is 
coming into the Clyde from the Continent at £4 18s. for purposes 
similar to those for which home makers quote from 17s. 6d. to 20s. 
more money. The steel works are unequally employed, some 
being very busy, whilst others are less fortunate. It is reported 
that the amount of fresh business being offered at the moment is 
comparatively small; but there are heavy deliveries still to be 
made against contracts entered into by merchants some time ago. 
Boiler and ship plates are much wanted. The foreign inquiry for 
steel is said to = a little more active than it was a week ago. 
Some conflict exists, however, between buyers and sellers in the 
matter of prices, the weakness in the iron market encouraging the 
impression that values of steel may not unlikely give way to some 
extent. 


The Coal Trade. 

The amount of business in the coal trade is fairly ex- 
tensive, while not upto the expectations ofsellers. An easy feeling 
in the market is due rather to heavy outputs than to any con- 
traction of business as compared with former times. There are 
indications that the more than ample supplies may soon lead to 
shorter time at the collieries. This week in one district several 
hundred miners have been discharged owing to the lack of out- 
lets for coal. Shipments are generally well up to the average, and 
in the past week have been considerably above it at some of the 
ports, Glasgow in particular. Prices of coal show comparatively 
little alteration. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Last Week’s Coal Trade. 

A SLIGHT improvement in business was the leading 
characteristic of the coal trade, and quotations at the close were 
stronger by 3d. to 6d. It was not to be expected, with the settle- 
ment of the strike still hanging fire, that there was much buoyancy ; 
but more hopefulness prevailed, and buyers and sellers were less 
restricted in their operations. Best Admiralties were in strong 
demand under contract, and large clearances took place. Other 
coals hardened. Monmouthshire coals were better by 3d., and 
smalls maintained the late quotations; 10s. 9d. to Ills. for 
bunkers. Drys were in demand and house coals firm. 


Latest Coal Quotations, Cardiff. 

Much to the satisfaction of colliery owners, each morning 
of late has opened with the announcement on ’Change that the 
condition of trade has been maintained, and the firmness of the 
market has shown no abatement. Mid-week for prompt delivery 
sellers were well placed, and bigher values were announced for 
the end of the month. Smalls were scarce and Monmouthshire 
steam firm, house coals very steady, though the warm weather is 
likely to lessen local demands. Pitwood is advancing, and is less 
abundant. Latest :—Best large steam, 17s. 6d. to 17s. 9d.; best 
seconds, 16s. 6d. to 17s.; ordinaries, 16s. to 16s. 3d.; best drys, 
16s. to 16s. 9d.; ordinary drys, 14s. 9d. to 15s. 6d.; best washed 
nuts, 14s. 6d. to 15s.; seconds, 13s, 6d. to 14s.; best washed peas, 
12s, 6d. to 13s. 6d.; seconds, 11s. to 12s.; best bunker smalls, 
10s. 9d. to 11s.; best ordinaries, 10s. to 10s. 6d.; cargo smalls, 9s. 
to 9s. 6d.; inferior sorts, 8s. 6d. to 9s.; best Monmouthshire black 
vein, 16s. to 16s. 3d.; ordinary Western Valleys, 15s. 3d. to 
15s. 9d. ; best Eastern Valleys, 14s. to 14s. 6d.; seconds, 13s. 6d. 
to 14s. Bituminous:—Very best hvuuseholds, 17s, 6d. to 18s.; 
best ordinaries, 143. 6d. to 16s. 6d.; No. 3 Rhondda, 17s. to 
17s. 6d.; brush, 13s, 3d. to 13s. 9d.; smalls, 10s, 6d. to 10s. 9d.; 
No. 2 Rhondda, 12s, 6d. to 12s. 9d.; through, 10s. 3d. to 10s. 9d.; 
smalls, 8s. to 8s. 6d. Patent fuel, 16s. to 16s. 6d. Coke: Special 
foundry, 24s. to 25s.; foundry, 18s. to 20s. 6d.; furnace, 16s. to 
17s. Bitwood, ex ship, 18s, 3d. to 18s, 9d. 


Newport, Mon., Coals. 

A good week’s total was experienced despite bad weather, 
shipments totalling 91,320 foreign and 17,866 coastwise. Mid- 
week conditions were again favourable, tonnage ample, and buyers 
finding that quotations were hardening ; colliery order books well 
filled. Smalls not quite so scarce, but values maintained. Latest :— 
Very best black vein, 15s. 9d. to 16s.; Western Valleys, 15s, to 
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15s. 6d.; Eastern, 14s. to 14s. 3d.; other kinds, 18s, 
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13s. 9d.; best smalls, 9s. to 9s. 6d.; seconds, 8s. 3d. to 8s, 94 


inferiors, 7s. 9d. to 8s.; bituminous, best households, 15s, 6q. 4? 
Ibs. to Ibe, 3¢ 
Pitwood, 18s, 34° 


16s. 6d.; seconds, 14s. to 15s. Patent fuel, 
Coke, foundry, 18s. to 20s.; furnace, 16s, to 17s. 
to 18s. 9d. 


Swansea Coals. 

The coal shipments last week reached a high 
ceeding 70,000 tons midweek. Quotations unchanged. Swe x 
Valley large well stemmed ; red vein firmer; nuts and cobb 
easy ; rubbly culm scarce, and best prices realised ; duff steady 
Latest :—Best malting, 21s. to 23s. net ; seconds, 17s 6d ys 
19s. 6d. net ; big vein, 15s, 6d. to 17s, 6d., less 2h; rod vat? 
lls, 6d. to 12s. 6d., less 24 ; machine-made cobbles, 20s, 6a 
22s, 6d. net; Paris nuts, 22s. 6d. to 23s. 6d. net; French ie he 
22s. 6d. to 23s. 6d. net; German nuts, 22s. to 28s. net: han : 
19s, 6d. to 21s. 6d. net ; machine-made large peas, 11s, to ‘Us ry 
net ; fine peas, 9s. 6d. to 10s. net ; rubbly culm, 6s. 6d. to 74° 
less 24; duff, 3s. to 3s. 8d. net. Steam coals: Best large, 175 ei 
to 18s. 6d.; seconds, 13s, 9d. to 15s.; bunkers, 10s. 6d. to lls ‘3d. 
small, 7s. 6d. to 8s. 6d., all less 24. Bituminous: No, 3 Rhondda’ 

. to 18s. “6d.; through, 15s. 6d. to 16s; small, 10s, 94, 5 
11s, 6d., all less 2}. Patent fuel, 18s. 9d. to 14s., less 24. AJ] oo, | 
quotations f.o.b, net cash 30 days, . 


Lianelly. 

Some fears have been expressed that a change in the tin. 
plate trade is impending, and that this port, which has been 
favoured with good times, is not unlikely to have a recurrence of 
bad. So far there is certainly a falling off in demand, but it is 
argued in the district that the best interests of the trade will be 
served and a good deal of depression removed by a continuance of 
the 1874 list, both sides to withdraw their claims. There is to be 
a meeting shortly of the Joint Board, when due consideration is to 
be given to subjects under discussion. Llanelly shares in colliery 
depression. In particular, the anthracite trade is depressed. 


Iron and Steel. 

Latest quotations, Swansea :—Pig iron, hematite mixed 
numbers, 62s. 3d. cash, 62s. 6d. month ; Middlesbrough, 45s, 81q 
cash, 45s, 114d. month ; Scotch, 51s. 9d. cash, 52s. month ; Watts 
hematite, 68s, 6d. delivered ; steel bars, Siemens, £5; Bessemer. 
£4 17s, 6d.; iron ore, 19s. 6d. to 20s. 6d. ; 


Tin-plate. 

Latest prices: Ordinary Bessemer, 14s. to 14s. lid: 
Siemens, 14s. to 14s. 14d.; C.A. roofing sheets, 30g., £9 5s. to 
£9 7s. 6d.; big sheets for galvanising, 30 g., £9 5s. to £9 7s, 6d,; 
finished black plates, £11 10s.; galvanised sheets, 24 g., £10 7s, 6d. 
to £10 10s. per ten; block tin, £192 10s. cash, £188 15s. three 
months. Other quotations: Copper, £53 18s. 9d. cash, £54 10s, 
three months. Lead: English, £13 3s. 9d.; Spanish, £12 18s, 9d, 
Spelter, £24 5s. Silver, 24,%,d. per oz. 


The Cambrian Collieries Strike. 

The latest announcement concerning the protracted strike 
was given on Monday at a meeting of the South Wales Miners’ 
Federation, Cardiff, to the effect that the matter of the combined 
strike was not under discussion, it being explained that this had 
now been relegated absolutely to the executive committee of the 
Miners’ Federation of Great Britain to deal with, and that it was 
therefore out of the hands of the local organisation. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New YorK, May 3rd. 

THE steel rail mills on this side of the Atlantic have had a pretty 
good week. Put all together, the orders amount to something like 
175,000 tons within the past week or ten days, of which 105,000 
tons were placed by the Canadian Northern Railway with the 
Dominion Steel Corporation. The contract calls for the delivery 
of 15,000 tons per month. An order for 15,000 tons went to the 
Tennessee Coal and Iron Company, placed by the Sea Board Air 
Line. The Chicago and Rock Island Pacific ordered 10,000 tons 
to be made at Chicago. Other large orders have been placed and 
still more are pending. The largest order for all-steel passenger 
cars was placed by the Illinois Central, and the number is 94. 
The Canadian Pacific is in a hurry for 350 freight cars. They are 
wanted for the far north-west, where farmers are making freight 
very fast. The ore-carrying roads are heavy buyers of steel cars, 
The largest order for that purpose has attracted widespread notice, 
and calls for 2000 cars for the Pittsburg and Erie, which sup- 
plies the Pittsburg furnaces with ore from the lakes. There is a 
good deal of quiet talk and rumour concerning actual and alleged 
shading of prices for plates and shapes, and it is probably true that 
there is good ground for them, but the general trade is not sure of it. 
All through the trade there is a tremor of uncertainty, because of 
the fact that market requirements do not call for all of the output 
which the enormous additions to capacity have made _ possible. 
The steel industry has put itself into position and condition to 
meet demands which are likely to arise during the coming three 
or four years. There will be no competition corresponding to this 
excess of capacity. Yet there are no combinations which can come 
within the province of legislation preventing combinations. Prices 
as they stand to-day are likely to remain throughout the spring 
and summer. Heavy crops seem to be assured on all sides and all 
sections, 

The outflow of farmers to the regions of North-Western Canada 
developed by railroad construction still continues. The work of 
revising the tariff downward is being entered upon, and the re- 
sulting influences are observed in various directions, With a Senate 
unwilling to acquiesce, and a President not in accord with it, any 
present interference in a way to important reductions is beset with 
difficulties. The steel industry is strong enough to stand alone, as 
is evident from the increasing exportation of mill products. The 
copper market is without much disturbance. Exports for April, 
27,000 tons. Electrolytic sells around 12 cents. Domestic buyers 
are for the most part out of the market. Arrivals of tin for the 
month of April, 4560 tons ; deliveries into American consumption, 
3800 tons ; amount afloat to-day, 1702 tons. The Minneapolis is 
due May 8th with 8255 tons. 








PeRSONAL.—Mr. Alexander Ramsay asks us to state that the 
business, hitherto conducted under the style of Thomson and 
Ramsay, consulting engineers, at 55, West Regent-street, Glasgow, 
will, on May 15th, be removed to 95, Bath-street, Glasgow, at 
which address Mr. Ramsay will practise in his own name. Tele- 
phone number, Douglas 388. 


Contracts. — W. and T. Avery, Limited, have successfully 
tendered to the Leeds Corporation for placing one of their latest 
patented tram weighbridges at the Corporation Sewage Works. 
The platform measures 5ft. by 2ft. 6in., with a weighing capacity of 
5 tons by 7 lb. divisions, but strengthened to carry locomotives 
weighing 7 tons. The weighings, both gross and tare, are printed 
on tickets, —E. G. Wrigley and Co., Limited, of Soho, Birmingham, 
announce that they are opening a stores and showroom at 60, 
Pilgrim-street, Newcastle-on-Tyne.—The Dowson and Mason Gas 
Plant Company, Limited, Levenshulme, Manchester, has secured 
from the Singer Manufacturing Company, Limited, Clydebank, an 
order for annealing plant consisting of eight gas-fired Weardale 
bogie annealiag furnaces, with the necessary Duff gas producers, 
gas tubing, &c.—E. G. Appleby and Co. have received an order 
or seventeen Kerpely producers of the largest size, including a 
battery of nine for the new works at Scunthorpe (Lincolnshire) of 
John Lysaght, Limited. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 


(From our own Correspondent.) 


Rheinland-Westphalia. 

In a few instances a somewhat better inquiry can be 
ticed Generally, the employment at the works is satisfactory. 
ong March of this year a considerable rise in German exports is 
sal rted. The total exports were 482,154 t., as compared with 
iuil7 t. in February, 1911, and against 409,865 t. in March, 
1910. Imports were 48,265 t., as compared with 41,347 t. in 
February, and 40,365 t. in March, 1910. Of the rise in 
xports 11,200 t. fall to pig iron, 10,200 t. to semi-finished 
7 14,500 t. to rails, 14,700 t. to bars and sectional iron. 
Wire shows a decrease against previous months. The iron 
ore trade during this week and the last has been, on the whole, 
satisfactory, although demand is rather quiet in the Siegerland, 
where sales for the third quarter are effected at the old prices, 
while the Nassau ore mines have raised their quotations M. 5 per 
ton, Negotiations are being carried on regarding the union of the 
Siegerland works with the Essen Pig Iron Convention. The semi: 
finished steel market is quiet but firm, billets standing at M. 100 p.t., 
lates M. 102 p.t., and raw bars M. 87.50 p.t. At a recent meet- 
= of the Steel Convention the export business was stated to have 
been satisfactory, at least as far as heavy articles of railway 
material are concerned. Inland demand in sectional iron has con- 

siderably improved since beginning of March. 


Sales of the Steel Convention. 

In March of this year the deliveries of the Steel Conven™ 
tion were 515,836 t., as compared with 481,421 t. in February of 
this year, and against 480,238 t. in March, 1910. Of the above- 
named quantity 303,874 t, were bars, against 273,295 t. in February, 
1911, and against 287,640 t. in March, 1910; drawn wire, 61,837 t., 

inst 68,420 t., and 65,774 t.; plates, 85,896 t., against 81,977 t. 
in February, 1911, and 75,731 t. in March, 1910; pipes, 14,597 t., 
against 14,507 t. in February, 1911, and 8371 t. in March, 1910; 
castings, 49,632 t., as compared with 43,222 t. in February, 1911, 
and against 42,722 t. in March, 1910, 


List Quotations. 

The following are the latest list quotations per ton, free 
at works: Raw spathose iron ore, M. 11.60; roasted ditto M. 16.50; 
Nassau red iron ore, M. 14, net at mines ; spiegeleisen, 10 to 12 
rcent. M., M. 63 to M. 65; white forge pig, Rhenish- Westphalian 
rands, M. 59 to M. 60; Siegerland quality, M. 58 to M. 59; iron 
for steel making, M. 59 to M. 63, according to quality ; German 
Bessemer, M. 70; basic, free Luxemburg, M. 52 to M. 53; Luxem- 
burg forge pig, free Luxemburg, M. 48 to M. 50; Luxemburg 
foundry pig, No. 3, M. 50 to M. 52; German foundry pig, No. 1, 
M. 66; No. 3, M. 64; German hematite, M. 70; good merchant 
bars, M. 102 to M. 105, against M. 105 to M. 108 in previous 
weeks; iron bars, M. 130 to M. 153; hoops in basic, M. 135 to 
M. 140; common plates in basic, M. 122 to M. 124; boiler plates 
in basic, M. 132 to M. 134; sheets, M. 140 to M. 145; drawn wire 

in iron or steel, M. 130. 


Coal and Coke. 

Both in Silesia and in Rheinland-Westphalia the demand 
for engine fuel has been steadily increasing, prices being stiff in 
consequence. In house coal a moderate business only is being 
done. Coke sells freely at firm rates, 


Austria-Hungary. 

The steady employment reported in previous letters 
continues ; more life is felt in several departments, and rates have 
shown increasing firmness, Coal also has remained well inquired 
for, engine fuel showing increasing life. 


Iron and Steel in Belgium. 

The reports given of the business done in iron and steel 
are pretty satisfactory this week. There is reason to believe that 
increasing activity will be felt in the manufactured iron depart- 
ment ; orders, in a good many instances, have been postponed for 
various reasons, but there is more inclination to buy now. Coal 
was in steady demand last week, engine classes being rather 
strongly called for. 


The French Iron Industry. 

Pretty favourable accounts are given, employment and 
demand remaining satisfactory in all branches. Pig iron is steady 
and firm, At the rolling mills increasing life is reported. Activity 
improves considerably in the building department, and private as 
well as Government railways come forward freely with their 
orders, and girders, bars, and structural iron are in strong 
request. At all the principal shops employment has improved, 
and the advanced prices can be easily obtained. Many works are 
booked forward till far into the third quarter, and some can boast 
of having orders on their books till the end of the year. This is 
especially the case in the locomotive and machine industry, and 
very long terms of delivery are stipulated for. The State Railway 
Administration, therefore, has been compelled to place a large 
a order with an English firm. Imports last year rose as 
ollows :— 








1910. 1909. 

Tons. Tons. 
WGas sake as, <. ac) 5x SE .. TOR 
Semi-finished steel .. .. .. .. 18,610 .. 16,240 
SSS ee 3,770 .. 2,970 
DEM ce ww ad ve oo Ge TER... Wee 
RRS Pee os ORs kek am 5,500... 5,110 
MT cc? aie as, soe, ane = ae 3,650 .. 3,250 
RE) Ss ae 68 ba aa ae 1,380 .. 440 
286,040 232,570 


the increase thus amounting to 53,470t. A decrease in foreign 
supplies can be noticed in hoops, 1608 t., against 1915 t.;in plates, 
28,230 t., against 31,800 t.; and in rails, 840 t., as preaeod with 
1740 t, French foreign trade in iron ore is progressing satisfac- 
torily, imports last year being 1,506,800 t., against 1,380,000 t. in 
1909 ; exports last year were 4,900,000 t., against 3,910,000 t. in 
1909, and 2,400,000 t. in 1908. In the most important French iron 
ore district, Brieg, 8.5 million tons were produced in 1910, as com- 
pared with 6.3 million tons in 1909, and this year’s output is 
expected to exceed 10 million tons. 








‘WHEN exposed to very high temperatures silicious 
bricks fail either by fusing or by cracking, and ultimately falling 
to powder. An investigation conducted at St. Petersburg dealt 
with the latter mode of failure, the following being a brief réswmé 
of the principal results. The microscopic examination of silicious 
brick after heat treatment at high temperature shows the presence 
of silica in the form of either crystalline or amorphous tridymite. 
If the brick has been slowly heated the tridymite is crystalline, 
and if rapidly heated it is amorphous. In the first case the 
crystals are so interlocked that the brick retains its mechanical 
strength, and in the second it loses cohesion and falls to powder. 
It is clear that the transformation of quartz to crystalline tridy- 
mite repay & commences during the process of brick-making, and 
is rapid or slow in proportion to the fineness of the sand and the 
Intimate mixture of agglomerating substances. The best quality 
of sand for silicious bricks is not that consisting of quartz in small 
fragments, but fine silicious sand containing small proportions of 
alumina and iron in a state of fine division. Sands of the latter 
kind conduce to the formation of crystalline tridymite at tempera- 
tures lower than those at which coarser quartz sand is transformed. 
Consequently the bricks have greater strength and endurance. 


BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-ofice Sale Branch, 
25, Southampton-buildings, y-lane, London, W.C., at 8d. each. 
The first date given is the date of application; the second date at the 
end of the abridgment is the date of advertisement of the acceptance 
of the complete specification, : 

Any person may on any of the grounde mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-ofice of opposition to the grant of the Patent. 








TURBINES. 


26,748. November 17th, 1911.—IMPROVEMENTS IN OR RELATING 
TO TURBINES, Arnold Kienast, 1, Kaiserwilhelmstrasse, Leipzig, 
Germany. 

The connection between the web or transverse partition and the 
blade body is effected as shown in the upper engraving by slotting 
the blade body and inserting the web or webs in the slots. The 
slot may be milled out with a curved base as indicated at I. or Ii., 
so that the web enters the blade at a greater depth on its 
margin than at the centre, or the base of the slot is made rectilinear 
as shown at III., whereby the engaging portions on the margin of 
the web enter the blade at a still greater depth. But the blade 
body may, if desired, be milled out as indicated at 1V. only on 
the edges, so that the webs enter the blade bodies only at the latter 
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points, whereby the rigidity of the blade bodies is ‘in no way 
affected. On their forward edge the webs may be so shaped as 
merely to bear against the back of the next blade, or as shown at 
I,, they may enter the back of the adjacent blade to a greater or 
smaller extent. Webs fitted in slotted blade bodies in this manner 
can be riveted on their rear edges, to which end the webs B at C 
and D extend slightly beyond the blade body, and at these places 
may be riveted thereto. The connection by riveting is shown in 
the bottom engraving. A finished blade A provided with trans- 
verse webs is shown on the left. The lowermost of the four webs 
here shown is required if it is desired to do away with intermediate 
distance pieces between the individual blade bodies for the pur- 
pose of ensuring their proper distance. Another illustration is 
also given.—A pre/ 19th, 1911. 


GAS PRODUCERS. 


27,450. November 25th, 1910.—IMPROVEMENTS IN OR RELATING 
TO Gas Propucers, Reginald Vandezee Farnham, of Audley 
End, Skelmorlie, Ayrshire. 

This invention relates to generators or gas producers of the 
suction or pressure type, wherein the fuel is fed at each fresh 
charge direct on to a vertically movable support, immovable hori- 
zontally, and co-operating with an independent horizontally 
movable support disposed above the vertically movable support, 
the vertically movable support serving in its upward movement to 
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compress the fuel above, while the gases arising from the fresh 
charge are caused to pass through the incandescent fuel resting 
above the fresh charges, and the volatile matters and hydrocarbons 
are resolved into fixed gases. The devices for lifting the grate are 
fitted below the producer, and it will be seen that the mechanism 
comprises toothed racks F, which engage with pinions G. The 
motor for operating the gear is shown at Q. In conjunction with 


height to which the fire-grate is intended to be raised, a guide V 
in which a perforated metal gee is arranged to be slid hori- 
zontally so as to pass through the incandescent fuel after the 
grate has been raised, and to support all the fuel in the combus- 
tion chamber temporarily after the grate is lowered. The plate 
after the grate has been lowered, is operated by means of 
screw-threaded spindles X engaging nuts Y.—Apri/ 19¢h, 1911. 


DYNAMOS AND MOTORS. 


23,634. October 12th, 1910.--IMPROVEMENTS IN OR RELATING TO 
POLYPHASE ELECTRIC INDUCTION GENERATORS, Siemens 
Brothers, Caxton House, Westminster, S.W. 

Referring to the lower engraving, A denotes the polyphase 

induction generator having slip rings E, the brushes of which are 

connected to the brushes of a commutator G of a frequency trans- 
former B. The slip rings F of B are connected to one end of the 
stator winding of the generator A, the other end of the winding 
being connected to the supply mains D. The rotor of the generator 

A is driven at a constant speed by a turbine or engine, and by 

known means the rotor B is caused to run at a fixed speed propor- 

tional to that of the rotor of A, or at variable speed. The frequency 
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of the generator supply mains D can be adjusted to any desired 
value by adjusting the frequency of the separate dynamo which 
may be electrically connected to either D, E, or F. The supply 
voltage of D may be made to depend on the field A alone, and if 
the voltage of the exciting dynamo be kept constant at all 
frequencies, the voltage of D will also be constant. In starting up 
such a system an electromotive force of any frequency may be 
used within the limits of variation of the generator frequency and the 
electromotive force may be applied to aay set of connecting leads 
or mains, This method of starting up thesystem might be applied 
to a known system of connections such as is indicated in the upper 
engraving, where stator and rotor windings of the generator are 
connected in parallel to the supply mains by means of a frequency 
transformer B and a voltage ratio transformer C, the rotors of A 
and B being as before driven at suitable speeds.— A pri/ 19th, 1911. 


SHIPS AND BOATS. 


13,148. May 31st, 1911.—IMPROVEMENTs IN SHIP CONSTRUCTION, 
James Dempster Andrew, John Alexander Duthie, and 
Richard Kirk Richardson, all of 57, Hope-street, Glasgow. 

The shell, decks, and tank tops are built of plates, provided with 
inwardly turned angled portions, and when necessary caulking or 
strengthening pieces are as usual interposed between the angled 
portions of the plates, the eer being so arranged that by their 
width, the edges are so pitched, that in every given case they form 
all the framework necessary, in conjunction with the usual deep 
wide-spaced transverse web frames and beams throughout the 
shell plating, decks and tank tops. A modification may be made 
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at local parts by substituting for flanges on the plate edges at any 
much curved portion, two angles or bulb angles on the edges of 
the plates, or as an alternative the plates may be outwardly 
flanged. The plating of the shell, decks, and tank tops in conjunc- 
tion with the transverse frames and beams, may be arranged so 
that they are in length either equal to the pitch of the transverse 
frames and beams, or multiples of them. A represents the 
angle portion of plates or angles of attachment, B the strength- 
ening or caulking pieces, and C the rivets attaching the several 








the vertically movable fire-grate there is provided, at about the 


parts together.—Apri/ 11th, 1911. 
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TRANSMISSION OF POWER. 


18,307. August 2nd, 1910.—Comprnep Recrprocatine EN- 
GINES AND TURBO-ELECTRO GENERATOR AND MOTORS FOR 
DRIVING STEAMSHIPS AND MACHINERY, Piers Acton Eliot 
Warburton, of Otira Tunnel, Westland, New Zealand, 

The combination plant illustrated is controlled by the usual 
throttle valve and reversing gear of the reciprocating engines, 
exactly as in an ordinary marine engine. At speeds below two- 
thirds of full speed or thereabouts, and when going astern, the 
steam would be by-passed direct from the engines A and B 
through pipe connections not shown to the condenser instead of 
exhausting through the pipes C D into the turbine E, and the 
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excitation would be cut off from the motors F and G, making the 
electrical part of the plant ‘“‘dead.” While the vessel is leaving a 
berth, the engines A and B rotate the shafts H and J with the 
steam exhausting directly into the condenser and with the elec- 
trical part of the plant idle. As soon as full power is required the 
steam pipes C and D are partly opened and the by-passes are 
partly closed, causing the turbine E to run up in speed ; excitation 
is then turned on to the motors F and G, which fall into step 
automatically. The steam pipes are fully opened and the by- 
passes then closed completely and the turbine brought up to full 
speed. On entering a port the by-passes are opened and exci- 
tation cut off from the motors, thus allowing the turbine to come 
slowly to rest.—Apri/ 19th, 1911. 


PUMPING AND BLOWING MACHINERY. 


$201. Apri! 15th, 1910.—IMPROVEMENTS IN AND RELATING TO THE 
OPERATION OF PuMps AND CoMPRESSORS, Brown, Boveri et Cie., 
of Baden, Switzerland. 

In order that the pressure in the main D may be kept substan- 
tially constant with a constantly working rotary compressor 
A regulation is effected on the piston compressor side, the 
control being obtained by means of a valve E throttling the 
supply to the engine C. It will be evident that the precise 
nature of the controlling element is of secondary importance. 
The valve E is controlled and operaed by the pressure in 
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the main D acting through a pipe M on one side of the piston I of 
a cylinder K, the piston being connected through the piston-rod H 
and link G to the rod F of the valve E. The pressure on the top 
of the piston is opposed by a spring L. It will be seen that if less 
compressed air be drawn from the main J) the pressure therein 
will rise, the piston I will be foreed down and the valve partly or 
entirely c) , thus throttling the steam or like supply and causing 
the piston compressor to deliver less air and therefore the pressure 
in the main to be reduced as desired, the rotary compressor 
delivering a substantially constant volume of air throughout the 
operation.—A pri/ 19th, 1911. 


14,524. June 16th, 1910.—IMPROVEMENTS IN OR CONNECTED 
WITH INTERNAL CoMBUSTION LiqguiD Pumps, Edward Baynes 
; Badcok, of 7, Pembridge-crescent, London, W. 

‘The initial portion of the propulsive stroke is made under the 
influence of the pressure generated by the ignited charge, and in 
the inductive portion thereof, which is produced by the momentum 
which the water acquires in conjunction with the reduction of 
pressure due to the contraction of the products of combustion on 
cooling, a new charge of mixture is induced to enter the head of 
the cylinder A and an inflow of water is drawn in through the 
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water suction way F, and as the propulsive stroke changes from its 
pressure to its inductive condition, when the internal pressure 
approximates to atmospheric, the lower valves S of the exhaust 
ports D automatically drop while the upper valves D! are seated to 
prevent the entry of air. In the initial. vortion of the reactionary 
stroke, the upper valves D! of the ma sari ports D offer little 
resistance to the expulsion of the waste products of combustion, 
and this condition is maintained until the returning water reaches 
the exhaust, when it closes the ports by impact with the lower 


valves S, after which the further return of the water past the 
exhaust ports D acts to compress the fresh charge entrapped 
in the head of the cylinder preliminary to ignition, which is auto- 
matically effected by the rise of pressure produced.— April 19th, 
1911. 


MINES AND METALS. 


19,805. August 24th, 1911.—MEANS FOR REGULATING ELEc- 
TRODES IN ELECTRIC FURNACES, James Henry Reid, 354, Mul- 
berry-avenue, New Jersey, U.S.A. 

Referring to the engravings, A represents an electric furnace and 

B the electrodes, C is a power-driven shaft operated in any suit- 

able way, as from a motor D. This shaft is connected to each of 

the electrodes by electrically-controlled means which enable the 
shaft to move the electrodes either outwardly or inwardly, accord- 
ing to the strength of current. An electro-magnetic afd reversible 
clutch E is provided to effect a driving connection between the 
power shaft and each electrode. In this clutch two electro-mag- 
nets X and Y are employed, and the armature F will be driven 
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in one direction when the magnet X is energised and in the 
opposite direction when the magnet Y is energised. The arma- 
ture is connected to the electrodes by suitable mechanical means, as 
by the worm gear H screw-threaded shaft and strap on the 
electrode. The energisation of the electro-magnets is adapted to 
be controlled by the current passing through the electrodes. In 
operation, when the current passing through the electrodes rises 
too high, the needle L, which may be that of an ammeter, 
will complete the circuit through one of the stops K and cause the 
corresponding electro-magnet to be energised and the electrodes 
to be moved by the gear in one direction. When the current 
drops the needle will move into contact with the other stop, 
energising the opposite magnet and reversing the direction of drive 
of the armature.—A pril 19h, 1911. 


LIGHTING AND HEATING. 
28,888. December 12th, 1910.—Arc Lamps, Felicien Adrien Maric 


Victor Michotte, 45, Avenue Trudaine, Paris. 

This invention consists in the employment of electrodes of 
metallic tungsten or of metallic uranium in a closed globe cun- 
taining an inert gas to render it as free as possible from oxygen. 
Metallic tungsten and metallic uranium are more non-fusible than 
the oxides or rare earths sometimes employed as electrodes and 
consequently give the maximum illuminating effect. But as these 
metals oxidise easily, the arc has to be formed in a closed vessel 
freed from oxygen and preferably in an atmosphere of non- 
oxidising gas or gaseous mixture such as nitrogen, hydrogen, 
— acid, carbonic oxide, or mixtures of these.—April 19th, 


MISCELLANEOUS. 


15,873. July 2nd, 1910.—AN IMPROVED HIGH-TENSION ELEC- 
TRICAL CONDENSER, William Richard Bullimore, 16, Linthorpe- 
road, Stamford Hill, London, and A. C. Cossor, 54, Farringdon- 
road, London, E.C. f 

The improvement consists in employing a thin septum A having a 
suitable aperture at about its centre, such a septum being prefer- 
ably of the same material as the dielectric B. This is mounted in 
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the neck of some suitable part of a spherical vessel or near the end 
of a cylinder, which preferably has one end closed and at such a 
point that the inner coating C of the cond terminates at, or 
very near, the edge of the central hole of the septum. The outer 
coating D is carried some distance past the septum. The reverse 
arrangement may be employed when a flange E outside the vessel 
may be attached or joined at such a position that the outer coating 
F shall terminate as near the outer edge of the flange as possible. 
When so constructed there would be no need for the septum, and 








———_—= 
the inner coating G would extend some distance beyond the 4 
By such an arrangement the edges of the coatings, H and re 
far removed from the danger of causing sparking or piercin a Are 
dielectric. Vessels may be made with more than one po the 
flange, such as a cylinder open at both ends, as shown a 
bottom illustration. The conducting coatings are attached ma -_ 
dielectric by any well-known means.—A pril 19th, 1911, he 








SELECTED AMERICAN PATENTS, 
(From the United States Patent-office Official Gazette.) 





989,497. METHOD OF AND MEANS FOR MAKING TUBING, WW. 
Frick, Deal Beach, N.J.— Filed March 9th, 1908. nels 
This patent is for a method of making tubing which consists in 


989.497 











rolling a heated billet into tubular form, and as it issues from the 
forming rolls progressively raising the edges to a welding tempera. 
ture by gas flame jets and welding the edges as the tube issues 
from the rolls, 


989,007. CLutcH, B. M. W. Hanson, Hartford, Conn., assignor to 


Pratt and Whitney Company, Hartford, Conn., a Corporation of 
New Jersey.—Filed October 7th, 1910. 


— 


[983,007] 











This patent is for a machine tool clutch with multiple discs, and 
the claims, of which there are seven, refer only to details. 
989,110. Smnkinc Degp SHAFTS IN WATER-IMPREGNATED GROUND 

F., Billings, Cleveland, Ohio.—Filed August 22nd, 1910, 

In apparatus for sinking shafts in water-impregnated ground, 

the combination of a shaft formed with an air caisson in its lower 








end, and having in its wall, above the caisson, a port through 

which water may flow into the shaft, and means for drawing the 

water from the shaft is claimed. There are three claims. 

990,222. ExpLostveE GAS TURBINE ENGINE, Julius Brown, Peel- 
skill, N.Y.—Filed September 12th, 1910. 

There are eleven long claims. The first, which is sufficiently 
explanatory of the invention, is as follows:—‘‘In an explosive 
engine, the combination of a member driven by an explosive 
charge, an explosive chamber, a second explosion chamber 
arranged adjacent said explosion chamber and having a port con- 





necting therewith, a valve controlling said port, a gas supply pipe 
for each of the explosion chambers, means of ignition in the second 
explosion chamber, means connected with the driven member for 
operating both said valves, whereby a charge exploded in the 
second ignition chamber is admitted to the first ignition chamber 
to explode a charge therein, and the valve from the first ignition 
chamber is operated to permit the charge exploded in the main 





ignition chamber to act on the said driving member.” 
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THE KWANGTUNG SECTION OF THE CANTON- 
HANKOW RAILWAY. 
No. II.* 

To mile 106 there is very little of any engineering 
_ portance to record. Earthwork is proceeding 
ump lily, but very little bridge work is in hand, in | 
ae between miles 70 and 120 no bridge work 
Ie atover is going on. There are several reasons for 
this peculiar state of affairs. Originally, all bridges 

{ whatever size, were constructed by the Company 
itself contractors only furnishing the necessary sand 
\d stone for the concrete. This method of depart- 
ntal working proved exceedingly expensive, as on 
rare occasions the supply of cement gave out at a | 
critical period during the construction of the bridge ; 
put labour gangs and foremen had to be retained 
ready for the arrival of a fresh supply of cement. In 
March last year, however, the practice of using 
departmental labour was stopped by order from 
Peking and work by contract ordered instead. 

Owing to the very small number of contractors in 
South China familiar with and experienced in the 
eorrect methods of mixing concrete, putting up shut- 
tering, etc., it has been and still is, a matter of great 
difficulty to get good men. A small body of these con- 
tractors, and the same small body invariably, submit | 
tenders for bridges when they are advertised, and as | 
nothing is known of these men or their capabilities it 
has been wisely decided to give each contractor asmall 
culvert first, to discover his capabilities, before letting 
him have any other work, and consequently, while the | 
capabilities are being proved on these smaller culverts 
there are many large culverts and bridges still 


untouched. ; 
Bridge work contractors are required to be respon- | 


sible ior the bridges they build for a period of 12 | 
months from date of completion. This is a sound | 
clause in the contract where concrete work is con- 
cerned, as it undoubtedly has deterred many inferior 
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serviceable, Mauser rifles. This guard is at times a 
necessity in cases of trouble with villagers, and though 
the soldiers are not soldiers in anything but in name, 
being recruited from villagers themselves, they are as 
a rule loyal to the engineer, and can be trusted to 
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LIMESTONE ROCK, RISING 4O00ft. 


protect him in cases of trouble, since failure to do so | 
| means decapitation. 


The engineer, in order to get about his section, is, 
in cases where there is a road, provided with a pony, 
his interpreter and Chinese assistant engineer also 
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The Emgiacer 


and inexperienced contractors from coming forward, | 
but it, of course, does not relieve the engineer of the | 
very arduous work of personal supervision of every 
bridge constructed. 

Up to the time of company work on_ bridges, | 
cement manufactured near Hong Kong by a foreign 
company, and known as ** Green Island ”’ cement was | 
almost invariably used. A little German cement 
(Alsen brand) had been used for foundations under 
water, and for arch rings, but its use has been aban- 
doned. A Chinese company has built a cement works 
in Canton, and the Railway Company intends to 
utilize this cement exclusively in future structures on 
the principle of supporting home industries. As to 
the quality of the Chinese cement it is a little early to 
form any opinion. Stone supplied for concrete is an 
excellent quality of limestone, of which the hills 
bordering the line provide unlimited quantities. The 
size for concrete is lin. to l}in. Sand is obtained 
from the river, in many cases within 20ft. of the work 
for which it is required. The sand generally is of an 
uniform excellent quality. Foundations for bridges 
are generally piled, even the smallest culverts having 
as many piles as can be conveniently driven. Pro- 
bably no works of a similar nature anywhere have 
gone in so strongly for piled foundations. 

AtJmile 140 the east fork of the North river is 
crossed by the line of railway. The width of crossing 
here is 800ft., and it is proposed to carry the line over 
by means of four spans of 200ft. through girders. 
No difficulty in the construction of this bridge is 
anticipated. At an average depth of 25ft. below the 
surface of the bed, limestone rock in a level stratum 
is found, and it is proposed to sink steel cylinders on 
to this rock in the case of two of the piers. The 
remaining pier and two abutments will have open 
foundations. No tenders for this bridge have so far 
been called for, as the Company intends to complete 
the line open for traffic to Shiukwan (mile 1393) 
before proceeding further with construction of any 
sort. 

Shiukwan is a city of 60,000 inhabitants and is the 
principal place in Kwangtung touched by the main 
line. A large passenger traffic is anticipated from 


SECTION OF EMBANKMENT. 


| to the other. 


| office. 
until the end of March bitterly cold winds blow from | 





here and from the surrounding small towns and 
Villages, 

For the purposes of construction the line is divided 
up into sections of ten miles each, in charge of which 
Is a resident engineer, whose quarters are placed as 
nearly as possible in the middle of his section. He is 
provided with a paymaster who is responsible for the 
financial matters, a clerk, storekeeper, and interpreter. 
This latter individual is very necessary, as it is next 
to impossible for any foreigner to learn the Chinese 
anguage without giving two years exclusively to the 
Study of it, which, in the case of an engineer, is im- 
possible. The resident engineer is also provided with 
a guard of from 12 to 20 soldiers, who are under a 
captain, and who are armed with old pattern, but 





“* No. I. appeared May 12th. — 





TYPICAL SECTIONS ON THE RAILWAY 


having ponies. In cases where the section runs along- 
side the river, asmall motor launch burning petroleum 
is provided for him to get from one end of his section 
His quarters are constructed of wood 
and consist of one or two bedrooms, dining room and 
Fireplaces are a necessity, as from December 


the north across the great Gobi desert. The sun is 
seldom seen during these months, the sky being 


heavily overcast, though there is little or no rain. In | 


March last year there was slight frost at Shiukwan 
for several nights. 
The months of July,-August and September are 
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TYPICAL ABUTMENT AND PIERS 


hot, but on the whole the climate is very good, and 
sickness amongst foreigners rare. There are mos- 
quitoes, and consequently malaria, but not of a serious 
kind. Living is exceptionally cheap—chickens, eggs, 
ducks, pheasants and partridges being abundant. 
Vegetables of all sorts are plentiful, but are seldom 
eaten by foreigners owing to the peculiar methods 
of cultivation adopted by the Chinese. 

Coming now to the cost of construction : for earth- 
work the Company advertises in the Chinese news- 
papers that such and such a section containing so 
many cubic yards in embankments and cuttings is to 
let, the tenderers being asked to name a lump sum 
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for which they will do the whole section. Generally, 
into the lowest of such lump sums received in reply 
the number of cubic yards of earthwork is divided, 
and the successful contractor is told he can proceed 
with the work at the resulting price per cubic yard. 
For all soils except rock he is paid this amount per 
cubic yard, but for rock he is paid 1 dol. per cubic 
yard, the Company supplying him with explosives if 
blasting is necessary. Lad 
As the contractor is paid for all earthwork in both 
cuttings and banks it is obvious that the longer the 
distance he can get his coolies to lead excavated soil 
from cuttings without payment the greater profit 
to himself on the contract. If the work is sufficiently 
big to warrant him buying or hiring temporary small 
gauge track with tip wagons, his profits increase at 
a great rate. In some cases earth from cuttings has 
been led a distance of three-quarters of a mile, the 
contractor paying his coolies only the cutting rate. 
In cases where openings for bridges have to be left 
| in an embankment temporary bamboo bridges are 
put up and the small gauge track carried across it. 
The quantity of earthwork in a section of 10 miles 
varies between 700,000 to 1,250,000 cubic yards of 
| cutting and embankment. Of these amounts about 
| 10 to 30 per cent. are rock. The prices for earth- 
| work obtained by the method mentioned above have 
| varied between 10 cents to 15 cents per cubic yard, 
the higher price being for through cuttings (2.1 to 
| 3.15 pence per cubic yard). Prices for bridge work 
| are as follows: cement delivered by the Company 
into its section storehouses varies from 4.80 dols. to 
5.50 dols. per barrel of 375 lb., depending, of course, 
on the distance it has to be carried from Canton. 
Sand for concrete ranges between 6 dols. to 14 dois. 
per ching of 7 cubic yards. The latter price is for 
cases where the sand has to be carried in baskets by 
coolies over perhaps two or three miles of rice fields 
to the bridge site. Broken limestone varies from 
11 dols. to 23 dols. per ching for the same reason. 










, 


| The prices paid to contractors for labour only in 
| bridge work, that is labour in mixing, depositing and 
| ramming concrete, as well as putting up and taking 
| down shuttering, has yaried from 1.25 dols. to 1.65 
| dols. per cubie yard, and for specially large and high 
| piers up to 2 dols. per cubic yard. Very careful 
supervision by the resident engineer in person has 
| been necessary when this method of bridge construc- 
|-tion has been in force.e 

| Now, according to the new system adopted since 
| March last year, contractors take over the whole 
| work of construction, and provide all materials 
| ineluding cement, but not the shuttering. In ad- 
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FOR BRIDGES UNDER 20ft. 


dition, as already mentioned, the contractor takes 
all responsibility for the bridge he has constructed for 
a period of twelve months from the date of completion. 
The average price submitted by contractors to date 
for minor bridges up to 20ft. span and small culverts 
has been 52 cents per cubic foot, equivalent to 14.04 
dols. per cubic yard, or 24s. 6d. English. For larger 
bridges the price has been 17 dols. per cubic yard, 
and for the Ying Tak and Shiukwan bridges it will, 
of course, be much higher, probably 24 dols. to 30 
dols. per cubic yard. ‘ 
The exclusive use of cement concrete for bridge 
construction is open to some criticism, Excellent 
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limestone in unlimited quantities exists practically 
all along the railway, and never more than one or 
one-and-a-half miles away. 

In former times the Chinese built all their bridges— 
of which there are numbers along the river banks— 
solely of this limestone, and the excellent workman- 
ship in the arch rings proves that they possessed 
considerable skill in dressing the stone. Single spans 
of 16ft. in one slab of limestone exist in many places. 

On the other hand, it is said that any coolie can be 
easily and quickly trained to mix concrete, and this 
being so, the Company would not be in the hands of 
the stonemasons, as it would be if masonry for 
bridges was adopted. It is also contended that 
concrete is cheaper than masonry. This may be true 
for places close to Canton, but is not so at places 
further away, the cost of cement transportation being 
very high after the first 30 miles from rail head. <A 
good quality of lime is, however, made by nearly 
every village for its own uses, and there seems no 
reason why the Company should not use this lime for 
stonemasonry work, if necessary using cement for the 
face joints. 

Nearly all native houses in this part of China are 
built of brick in lime. These bricks are of nearly the 
English size, 9in. x 4}in. x 3in., and make very neat 
work. They are of a blue colour, and are generally 
under burnt. This defect could easily be remedied, 
and there appears to be no reason whatever why these 
bricks should not be used for small arch culverts and 
minor bridges. The price of these local bricks is 
7 dols. per thousand. 

The excessive width of formation in cuttings seems 
also open to criticism. The width of 24ft. for a 
single line is made up as follows : 18ft., the standard 
formation width, plus twice 3ft., the width at top 
of the side drains. Even in solid rock cuttings this 
width of formation is maintained. The one and only 





CUTTING COMPLETED AND IN PROGRESS, MILE 115 


apparent reason for this width is that the railway will 
be, and indeed now is, used extensively by foot- 
passengers as a highway, and this extra width is 
given to give them clear room away from moving 
trains. If this be the reason, however, it would 
seem necessary to widen the embankment to 24ft. 
also, instead of the standard of eighteen. 

With regard to wages given for day labour by the 
Company, these vary from 35 cents to 40 cents per day 
for ordinary labourers, depending upon locality. For 
interpreters, clerks, foremen, and storekeepers, the 
pay averages 40 dols. to 50 dols. a month; and for 
survey coolies from 18 dols. to 12 dols. a month. 

With regard to Chinese foremen, very few are 
competent to supervise alone the construction in 
concrete of any but the smallest bridges, and a fewer 
number still can be classed as trustworthy and honest. 
As illustrating the untrustworthiness of foremen and 
Chinese contractors, it is related of a certain foreign 
engineer, who left the work of piling the foundations 
of a large bridge to the supervision of a Chinese fore- 
man, that on being advised by this foreman that the 
work had been completed, he noticed the, in what 
seemed to him, remarkably short time the work had 
been done. Going down to inspect the work, pre- 
paratory to ordering the concreting to begin, he 
noticed when walking over the pile heads that many 
of them seemed loose. As these piles were supposed 
to be 30ft. to 40ft. in the ground, he ordered the fore- 
man to draw one for inspection. He then discovered 
that every pile had been cut off to a length of 4ft. to 
5ft., and the remainder of the length carefully hidden 
away. Needless to say the foreman lost his appoint- 
ment that instant. 

With regard to Chinese engineers there are un- 
doubtedly men of great ability amongst them. The 
present Chief Engineer of this line, Mr. Kwong King 
Yang, is a man of high professional attainments. 
Unfortunately, few men of his calibre are available 
in South China. The North Country Chinese do not 
like working in the climate of South China, and the 
South Country Chinese do not go to the engineering 


university in the North for a similar reason. This 
Company has several young men employed as assis- 
tants to foreign resident engineers, and some of them 
are turning out well, but it will be a long time, at any 
rate in South China, before the help of foreign 
engineers can be entirely dispensed with. These 
young Chinese assistants are generally excellently 
well trained from a theoretical point of view, but lack 
any practical experience or training. They show 
exceptional keenness in learning, however, and keep 
note-books constantly with them when on practical 
work. Most of them study American methods of 
construction and read American books. With regard 
to the treatment of foreign engineers by their Chinese 
employers, nothing but praise can be given. They 
are well looked after and protected, and are consulted 
freely as regards the various problems that arise in 
the work. 

Looking now at the prospects of this railway from 
an earning point of view, so far there are no indica- 
tions of any other than passenger traffic. Most of 
the trains now running are full up with third-class 
passengers, and these seem to be the only source of 
any revenue to the Company. Not much in the way 
of goods traffic can be expected until the line is open 
to Shiukwan, when there may be considerable coal 
traffic developed. It is, however, not until through 
connection between Peking and Hong Kong is estab- 
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lished that any considerable goods traffic will accrue. 
As this is not likely to occur for quite ten years yet, 
not much more on this subject need be said. 

This Company cannot complete its portion of the 
Canton-Hankow railway for quite seven more years, 
and even this period can be looked upon as optimistic. 
Ten to twelve years is quite a probability. Beyond 
mile 180 very heavy rockwork is known to exist, and 
means of transporting materials are very bad. 

That the railway when completed will prove an 
inestimable boon to the inhabitants of South China 
cannot be doubted, and as a means of opening up 
the interior of Kwangtung to mining and other 
enterprises, its final and successful completion is a 
consummation devoutly to be wished for. 

A map of the general route of the railway, some 
engravings of earthworks, etc., some drawings of 
various constructions, and a section of the perma- 
nent way, were given in last week’s issue. Some 
further examples of standard earthwork formation, 
etc., and a type of U abutment and straight pier of 
bridge, where this is under 20ft. high, are given here- 
with and on page 511. 








THE PROGRESS OF ENGINEERING IN SOUTH 
AND CENTRAL AMERICA. 
(By our Special Commissioner in South America.) 


No, XXXIII*.—Part I. 


For engineers and manufacturers of construction mate- 
rial of practically all kinds, no country upon either side of 
the world offers more scope or greater attractions to-day 
than the Republic of Chile. The attention of the whole 
people is centred upon commercial and industrial advance- 
ment, while, as may be believed of a nation so flushed 
with martial victory, sight is not being lost of additional 
naval construction. The entire Republic is humming 
with an activity and an enthusiasm which strike the 
foreigner as altogether remarkable, and even causes him 
to ask himself whether this nation, perhaps one of the 
most intelligent and best bred of the Latin-American 
people, is not advancing somewhat too rapidly and taking 
upon its shoulders rather too much financial responsi- 
bility and too many enterprises at one and the same time. 
I have put this question to those who are, by their expe- 
rience and their exalted position, best able to answer it; 
but I am confidently assured that “all is well with 
Chile,” and that, large and even onerous as are the obliga- 
tions entered upon, the Republic is well able to face 
them, and to carry them through without the smallest 
difficulty. Let us hope that this may be so, for apart 
from the natural good feeling which prompts one to wish 
the best possible success to this country, British engi- 
neers and British contractors are so intimately interested 
in the prosperity and the progress of Chile that the ques- 
tion of its commercial stability becomes one of mutual 
concern. 

The spirit of enterprise is manifested in many different 
directions, in all of which progress is being made simul- 
taneously, which, as I have ventured to express, is the one 
disquieting feature of the-situation. 








* No. XXXII. appeared May 5th. 





The general scheme of public works at 


res j 
and contemplated, is as follows :— Present in hand, 


Contract 
.» Price, 


Upon new harbour and port works at Valparaiso £3,000 


dry dock at Talcahudno, about ... ... __ 

works at Arica, Coquimbo, Mejillénes, and 
one or two other small ports ... ... 

», the Arica-La Paz Railway, approximately 

», Rucapequeu Railway (Tomé and Penco) ’.,, 

», Port worksat San Antonio... ... 2.0... 

», the longitudinal railway; contracts alread, 

signed £4,020,000, Southern Section, ani 
£3,055 750 for the Northern Section 


” ” 
” ” 


Or a total of signed contracts of £18,341,7% 

It may be taken for granted that these sums, large 
they are, do not represent the end to actual expenditure ‘ 
for no one ever knew railroad contractors to keep entirel : 
within their estimates. But there is this to be said for th. 
Chilian Government—having had a good deal of experience 
of this divergence between estimate and actual coat 
they have protected themselves with regard to at least 
one of the above-mentioned contracts by stipulating that 
under no circumstances whatever are the contractors to 
look to them, or even to ask, for anything beyond the 
amount mentioned in the agreement. On the one hand. 
a bonus of £3000 will be paid by the Government fo, 
every month that the work may be completed within foy; 
years ; and, on the other, a fine of £6000 per month will be 
exacted for every month that goes beyond it. Substantial 
deposits have been made with the Government for the 
due observance of the different contracts, and liberal] 
terms of payment for all work completed and passed haye 
been arranged. The Chilian Government has ever been 
found strictly, and even punctiliously, honourable in its 
dealings with foreigners, and this is one of the several 
reasons why contractors of almost every nation are go 
anxious to do business with this Republic. 

Having seen what amounts the Government means to 
expend upon new public works, it may be of equal interest 
to ascertain how it proposes to pay for them. The 
country is dependent, for the most part, upon two sources 
of revenue—nitrate dues and Customs dues. It is 
matter of common knowledge that the export tax upon 
nitrates amounts to exactly one-third of the ordinary 
selling price. The latter to-day is again at 7s. 4d., and the 
Government tax is 2s. 4d. per quintal. The revenue 
derived from this source may be put this year at some 
£6,000,000, but it is estimated, and I think very fairly, 
that for 1912 there will be another 10,000,000 quintals of 
the fertiliser exported, since now that the Combination 
has ceased to exist there is no limit to the amount pro- 
duced and sold by the oficinas, in which case the Govern. 
ment would bring up its revenue from nitrates alone to 
£7,200,000, or thereabouts. From the Customs, which 
are continually improving in amount of yield, the revenue 
is at present about £5,000,000, so that in all there would 
be something like £12,000,000 or £13,000.000 for the 
carrying on of the government of the country, payments 
to the army and navy, and for the service of the different 
foreign debts, which, more or less, call for £1,500,000 per 
annum. Considering the magnificent resources of the 
country, the industrious and progressive character of the 
people, and the willingness of foreigners to share with them 
the pleasurable work of development, it cannot be fairly 
alleged that this amount of national indebtedness is in 
any way excessive or beyond the means of the State to 
meet. While readily, and, indeed, unhesitatingly agreeing 
to this, I still maintain that in view of the fact that most 
of the great works which the Government is undertaking 
at present are not likely to prove directly reproductive 
—for many years to come—although they may in some 
instances be so indirectly, the State should “ go slow,” 
and complete one undertaking at least in part before 
plunging into another. Beyond the several enterprises 
which I have enumerated above, there is talk of electrify- 
ing two of the existing lines of railway at an immense cost, 
and, so far as one can see, without any pressing necessity. 

Undoubtedly the construction of the Longitudinal Rail- 
way is the most onerous and serious undertaking which 
any South American Government has entered upon. It 
is avowedly an enterprise which will never pay even a 
moderate amount of interest upon the capital expended ; 
but the State seems willing to waive this considera- 
tion in view of the strategical and commercial advantages 
which the line will offer when completed. It is destined 
to give Chile a State Railway with one end at almost the 
extreme north of its long line of territory, namely, at 
Puebla Hundido (and one day perhaps a little further), 
and the other at an extreme point south, Puerto Montt. 
A great deal of this system is already in existence and 
owned by the State, but the Government has dreams of 
owning the most complete system of railways to be found 
anywhere in South America, to absorb eventually every 
foreign concern, and to construct a number of little 
branch lines from the main trunk practically to every 
port upon the coast line, which, it may be mentioned, isa 
little over 3000 miles in extent, while the average extreme 
width of Chilian territory is less than 250 miles. 

So attractive has proved the extensive railway con- 
struction programme of the Republic, and so high stands 
the credit of the Government, that foreigners from every 
part of Europe and the United States of America have 
been bidding for the privilege of assisting. From Ger- 
many, France, Belgium, and Great Britain have tenders 
been received, while several American contractors have 
strained every nerve, and have exhausted every effort to 
“get in,” but without success. It is a veritable triumph 
for British engineers and British contractors that contract 
after contract has been awarded to them, more especially 
when it is remembered that their terms are usually con- 
siderably higher than those of most other foreign 
tenderers, and that they do not, as a rule, make any of 
the concessions which these latter are willing to offer for 
the saké of a contract. 

In discussing these points with a prominent Govern- 
ment official, he mentioned—what, indeed, has been 





said to me by every Latin-American Government 
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ith which I have had intercourse—that while Bri- 
hag engineering firms are no doubt more expensive 
: employ and less ready as a rule to make any 
oncession, after once a contract has been signed, they 
por be implicitly relied upon to carry out the terms of 
sheit agreements to the letter, to use only the best of 
material, to make good any defects that may arise with- 
ut hesitation or necessity to ask for it, to keep upon 
pet terms with their own servants and with the repre. 
eatatives of the Government, and, in a word, to fulfil 
their part of the contract “like gentlemen.” 


| finally passed the bill authorising the construction of a | 


| dock at Valparaiso, and not a day before it was needed. 
| This matter had been up for discussion for over seven 


| of President Montt the contract would have been allotted. 


“J do not know,” continued my informant, “ any other | 


foreigners of whom the same thing can be said with an 
equal amount of truth. The number of disputes with 
British contractors are so few and so unimportant, that 
at this particular moment I really am unable to recall one. 
Do I know of any with other foreigners? Well, I am 
afraid I do; but it would serve no useful purpose to 
recount them.” : E : 

The principal contracts received and being carried out 
by British firms for work in Chile at the present time are 


as follow si— 


The construction of the Arica-La Paz Railway ... 3,000,000 
The Longitudinal Railway, Northern Section ... 3,055,750 
; Southern ,, 4,026,000 


” ” 





£10,081,750 

The first-named contract, as is now well known, was 
secured by Sir John Jackson and Mr. Norton Griffiths, 
who then formed a construction company called “Sir John 
Jackson (Chile), Limited,” to carry out the enterprise. It 
is certainly a tribute to the popularity of the British in 
Chile, and a compliment to the members of the British 
engineering profession, that the result of the tenders 
should have called forth such a unanimous expression of 
satisfaction and goodwill. Except among the dissatisfied 
contractors who failed in the contest and their friends, 
there was not a discordant voice heard when the facts 
were published. It is equally satisfactory to know that 
from the beginning the work has proceeded without a 
hitch, and that it will be concluded well within the speci- 
fied time mentioned in the contract—I understand some 


| ment in connection with this dock for the port of Val- 
| paraiso, but it is so difficult a problem to solve, owing to 


years, and it was being debated actively when I was in 
Chile as long ago as 1904. Then came the terrible earth- 
quake in 1906, and all idea of carrying out the work was 
abandoned. It seems at last, however, that the scheme 
will be taken in hand, more especially as the Government 
is exceedingly keen upon having it carried out as soon as 
possible. I understand that but for the unfortunate death 


A multitude of schemes has been before the Govern- 





the steep descent of the land immediately from the coast, 
that no settled plans have ever been adopted. Animmense | 
amount of money has been expended upon plans alone, | 
but itis highly probable that even more must be found | 
before finality can be reached in these preliminaries. | 
What was known as the “ Kraus scheme,” by which an | 
outlay of 33,000,000 dols. (£6,600,000) would have been | 
necessary, was long ago abandoned; while a new plan, | 
suggested by the distinguished British engineer, Mr. 

Adam Scott, who is now the engineer to the Government | 
of Chile and also “‘ Consultor de Puertos,” is likely to be 
adopted in full. I am afraid, however, that the actual 
contract will not, upon this occasion, fall to a British house, 
as there is a likelihood of a firm known as the Franco- 
Holland Syndicate, Limited, obtaining the contract. But 

at the time of writing the matter is still in abeyance. | 


In connection with the two important contracts which 
have now gone to British engineering firms, namely, for 
the Northern and Southern sections of the State Longi- 
tudinal Railway, a great many other foreign tenders were 
received, among these being one sent in by Mr. Huet, 
on behalf of a French firm of bankers, and relative to the 
Southern section construction. Among the bankers who | 
were interested was the Count de la Taille; but this group | 
failed in its efforts mainly on account of the lack of | 
the necessary amount to put up for a deposit. Later some | 
new associates were found, including Mr. M. Breckensife 
Jones, president of the Mississippi Valley Trust Company; | 


THE TURIN EXHIBITION. 
(By a Special Correspondent in Italy.) 
No. IL*—SITE AND ORGANISATION.—THE RAILWAY 
SECTION. 

Turn has always been fortunate with her exhibitions. 
Energy, vivacity, and practical common sense, combined 
with the experience acquired since 1880, have contributed 
to this result, which has been enhanced by the inborn 
good taste for which her people are famous. It is this 
quality which, for the prevailing architecture of the 
pavilions, shows itself in the choice of the characteristic 
Piedmontese style of Filippo Juvara at the beginning of 
1700, a style of which the most perfect examples are to be 
seen in the Palazzo Madama and the Superga, and which, 
though somewhat deturpated by the exaggeration of 
stucco statues and festoons, will, nevertheless, be hailed 
by the visitor as a welcome change from those obtrusive 
and opprobrious oddities commonly known as exhibition 
buildings. 

The site, too, is an exceptionally happy one, for no 
city in Europe is able to dispose of an area of 1,200,000 
square metres, of which 350,000 are covered by buildings, 
within such an enchanted circle as the Valentino Park. 
(See plan, Toe EnGIneER, May 5th, page 459.) 

The fundamental idea of the Committee in the organi- 


| sation of the Exhibition has been a logical and organic 
| one—that of following the road by which the economic 


law of labour proceeds, and of presenting a faithful link 
between cause and effect, tracing the line from the indi- 
vidual and the simplest implements which serve to 
illustrate his activity to the application thereof up to the 
taming of the forces of Nature and the production of 
weapons of war, whose present office is the ensurance of 
peace. And for the better initiation of the public, a special 
point has been made of showing the instruments of produc- 
tion, of however complicated a nature they be, actually in 
operation, and an appeal to this effect has been issued to 
the principal foreign exhibitors. 

The classification is divided into groups, of which the 
first, considered as the mother of the others, consists in 
institutions and schemes for the professional education 








FOUR-CYLINDER PACIFIC TYPE LOCOMOTIVE, 


four months in advance. As I have already taken occa- 
sion to mention in your columns, when dealing with the 
construction going on in the Bolivian section of this line, 
it would be impossible to find more admirable work than 
that being put into the undertaking, the surveys having 
been masterly in their way, and all detail attended to 
with precision and completeness. When finished and 
handed over, the Arica-La Paz Railway will rank among 
the best designed and best constructed engineering enter- 
prises to be found in South America, and that is saying a 
great deal, considering what this part of the world has to 
show in the way of difficult and costly railway building. 

With regard to the Longitudinal Railway (Northern 
Section), the Government of the Republic was anything 
but happy in the early days of the undertaking. In 
the month of April, 1909, however, a contract was 
entered into between the Chilian Government and 
Messrs. E. P. Coyne and J. 8. P. Samborne, repre- 
senting the Chilian Railway Finance Company, Limited. 
The contract is to build the section from Puéblo Hundido, 
on the Chanaral Line, to Lagitinas, a station upon the 
existing Iquique Railway, and the undertaking is to 
cost £3,055,750. It is in connection with this contract 
that the Government of Chile has protected itself, as 
above mentioned, by inserting a clause which says “the 
price will not be augmented for any cause whatever,” 
but that the Government will pay an interest of 5 per 
cent. and an amortisation of 2 per cent. In this price is 
included a sum of £400 per kilometre, which corresponds 
to the value of the rolling stock which will be required 
for the exploitation of the line. The railway is to be of 
1m. gauge, and the length of the section is 719 kiloms., 
or, say, 450 miles. Itis to be completed within four years, 
a bonus of £3000 being paid for every month that the 
work may be completed within the period specified, while 
a fine of £6000 will be imposed for every month delayed. 
The sum of £50,000 has been deposited with the Govern- 
ment as a guarantee of good faith, and this has been in 
the public treasury for some time, dating, indeed, from 
the first negotiations above referred to. 

The Longitudinal Railway (Southern Section) contract 
has gone to the Howard Syndicate, Limited, of which 
Lord Howard de Walden is the principal owner, and 
has associated with him a number of prominent and in- 
fluential people. This section will run from Cabildo 
to Copiapé, and the price contracted for is £4,026,000. 

Within the past few months the National Coneress has 





Mr. G. J. Kobusch, president of the St. Louis Car 
Company; ‘and Messrs. Stone and Webster, engineers, of 
Boston. It seemed likely at one time that the much- 
wanted contract would have gone to Mr. Huet’s group, 
since that gentleman was especially keen upon obtaining 
it, and had undertaken to carry through the work without 
any loss to the Government, the latter merely to give 5 
per cent. interest and 1 per cent. amortisation. By the 
contract made with the Howard Syndicate the amortisa- 
tion is 2 per cent. Mr. Jossias Harding, of the latter 
syndicate, made a very careful study of the plans of the 
Southern section before tendering. 

Among the tenders received for the construction of the | 
Talcahuano Dock, to which reference has also been made 
above, and which were presented on June 2rd last, the 
following firms sent in estimates :— 


Time 
‘Tenderer. Amount. required. 
Years. 
Sir John Jackson, Limited .. £890,000... 


(1) 14,610,700 pesos ... 5 
(2) 13,474.400 pesos 
(1) 9,949,587 pesos... 5 
(2) 9,649,587 pesos 
(1) 13,450,000 pesos ... 5 
(2) 12,270 000 pesos 
Allard, Delius, Silland and Wériot 12,710,000 pesos ... ... 44 
Société Franco-Holandésa de Con- (1) 11,100,000 pesos ... 5 
strucciénes de Trabdjos Piiblicas (2) 11,350,000 pesos ... 5 
All these amounts are calculated in Chilean gold pesos = 18d. 
The contract obtained by the Howard Syndicate to con- 
struct the Southern section of the Longitudinal Railway 
is for:—A firm price of £4,026,000, which includes 
£250,000 for rolling stock; interest 5 per cent. and 
amortisation 2 per cent.; gauge of line 1 m.; time for con- 
struction four years; premium for early delivery £4000 
per month ; fine for delay £8000 per month. Guarantee 
£50,000 deposited by contractors with the Government. 
The Government will shortly be considering tenders for 
the electrification of certain of the State Railways, among 
them those from Valparaiso to Santiago, from Las Vehas 
to Los Andes, and from other points later on. The con- 
tract will also be for the supply of the locomotives and 
other necessary equipment, the Government buying the 
motive power at a fixed price per kilowatt, and guaran- 
teeing a minimum consumption. Imayhere add that the 
entire project of electrifying the State Railways is most un- 
popular, and so strong is the feeling against it that in all 


S. Pearson and Son, Limited 
Luis Lagarrigué y Cia ... 


Ph. Holzmann and Co. ... 





probability public opinion will eventually kill the scheme. 
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ITALIAN STATE RAILWAYS 


and well-being of the producer. The special class for the 
measurement of the resistance of materials will also 
attract attention, as will that devoted to photography, in 
which the spectator may assist at the most complicated 
experiments in coloured photo-engraving. The mechanical 
group is divided into its two manifestations of friend and 
foe to the human race, and for this reason the machines 
for the transmission of mechanical labour are classified 
with the newest inventions for the prevention of accidents 
and the most modern systems of aid to the wounded. 
The electrical section, when it is finished, will be un- 


| doubtedly one of the most interesting, for it is in this 


department that Italy holds the first place in Europe, not 
only for her colossal power stations, but also for the per- 
fection of her home-made machinery and the technical 
ability of her engineers, here rightly regarded as the 
artificers and arbiters of her prosperity. The Milan 
Exhibition of 1906 was, in this branch, a revelation to 
many. The high standard then reached was sur- 
passed in Brussels, and no effort is being neglected 
this year to give a more ample demonstration than 
ever of the progress again made by the country in the 
science of which she is mistress. The war department 
will probably be one of the most frequented, as will also 
the textile industries, the chemical section, the science of 
agriculture and its application to food products, the palace 
of the Press, and the various exhibits illustrating methods 
of transport. These are divided into three groups, represent- 
ing the conquests of man over the land, the water, and the 
air. To the lastand newest special attention will be paid, as 
also to canal navigation, a problem of immense import- 
ance here, and one of which the study has hitherto been 
much neglected; but some weeks must pass before these 
sections are completed. 

In the land transport department, however, the railway 
material section is practically finished, and affords a 
mighty proof of what patience, science and energy can 
compass. Within a huge gallery, or terminus, as it may 
more rightly be called—for to all appearance it looks like 
an international station—see illustration THE ENGINEER, 
May 5th, page 464—on the various lines between the 
platforms, is drawn up an array of engines, tenders, and 
complete trains, comprising specimens of every sort of 
locomotive and vehicle, from the “trans-Europe grey- 
hound” to the “shunter,” from the luxurious private 
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drawing-room car to the common third-class compartment, 
the horse box, and the stone wagon. 

One of the first objects which strikes the eye is the 
magnificent train shown by the Paris-Lyon-Mediterranée, 
with its express locomotive just built, remarkable for 
beauty of finish and grace of line. This company has 
also another passenger locomotive of less powerful type, 
but equally noticeable for elegance of design, and the 
exhibit is worthy of every praise. Switzerland has some 
engines built by the Société Suisse pour le Construction 
de Locomotives 4 Winterthur for the Italian State Rail- 
ways, but the work, though solid, has something lacking 
in those exquisite final touches which lend such a charm 
to the French engine. 

Germany is splendidly represented, and the imposing 
array of exhibitors seem to represent an act of thanks to 
the nation which, in the last five years, has placed com- 
missions with four German firms alone for five hundred 
locomotives, to say nothing of rolling stock, for which 
the orders given abroad for the one year 1908 amounted 
to 10,000,000f. It is known, however, that the congested 
rush for railway material here, consequent on the absorp- 
tion of the companies of the State, is over now, and 
that the home industry can more than supply the annual 
demand. 

Other orders are, at the moment, few and far between, 
and the European locomotive trade is passing through one 
of the acute crises that periodically afflict it, in which 
orders are hardly obtainable even at cost price. No 
greater proof of the stagnation of the market could be 
afforded than the results, just known in engineering 
circles, of the competition for six five-coupled axle loco- 
motives and tenders for the Bulgarian Government, com- 
petition in which the first nine contractors—all of them 
German firms with the exception of two Austrian—have 
quoted prices ranging from 67,940f. to 73,900f. per engine 
and tender. As the former is to weigh 61 tons and the 
latter 16} tons, these firms are ready to work at from 
876.64f. per ton to 953.54f. per ton rather than lose a pro- 
ficient staff, the getting together of which has been the 
work of years. 

Among the firms represented, Herr Schwartzkopp, of 
Berlin, has a narrow-gauge engine made for the Sicilian 
railways, and a high-speed passenger locomotive for the 











CAB OF ITALIAN STATE LOCOMOTIVE 


Prussian State Railways, of latest type and highest speed, 
21 m. long, with tender carrying 7 tons of coal and 20 tons 
of water, with a total service weight of 120 tons, and 
fitted with Schmidt's superheater. The Hannoversche 
Maschinenbau A.G. shows a passenger and a goods engine 
for the Prussian State Railways, a pony engine, and one 
for yard work. The Maschinenfabrik, of Esslingen, has an 
express passenger engine ; Henschel and Son, of Cassel, a 
passenger engine and a luggage engine commissioned for 
Roumania; the Maschinenbau Anstalt, of Breslau, a passen- 
ger locomotive and tender for the Prussian State Railways; 
Krauss, of Munich, a passenger engine for the Bavarian 
State Railway; Borsig, of Breslau, a passenger engine ; 
Van Der Zypen, of Cologne, trucks constructed for the 
Italian State Railways, whilst there are several very 
fine complete trains belonging to the Prussian State 
Railways. 

The other lines of this great building not occupied by 
the imposing exhibits of France, Germany, and Switzer- 
land—for England is unrepresented—are packed close 
with specimen trains of every sort of engine, carriage, 
and truck now in use on the Italian State Railways. All 
are of home manufacture, have already been used or are 
for immediate use as soon as the Exhibition is closed, 
and stand forth a convincing proof that the industry has 
reached a height of science, workmanship, and finish 
which places it on a par with that of the first nations of 
Europe. 

On these exhibits, which range from every type of 
locomotive and combination of train to tramcars and 
horse-boxes, may be seen the names of the constructing 
firms ; the Officine di Savigliano, for instance, and the 
Costruzioni Meccaniche di Saronno, while the Societa 
Italiana Westinghouse of Vado Ligure has one of its 
electric locomotives for the Giovi line as a pattern of a 


But the two master firms which surpass all the others 
for importance are the Societi Ernesto Breda and the 
Officine Meccaniche of Milan, firms to whose enterprise 
is due the marvellous progress made in this department 
by a country which five decades ago was dependent on 
England year by year for practically the whole of the 
plant. Of this extinct monopoly two relics are to be seen 
attached to a train of dingy squat carriages with cramped 
prison-like windows and straight deal backs for seats—a 
train intended as an ocular demonstration of what travel- 
ling was in Italy fifty years ago. The engines, which 
represent all that science deemed highest at that time, 
are both English, for the reason mentioned above; and, 
in fact, hundreds of English locomotives were to be seen 
on the lines a few years since ; but they had served their 
time, and the State relegated them to the scrap heap when 
it assumed the proprietorship of the railways. It may be 
interesting to give some of the principal dimensions of 
one of these two veterans, that built by Messrs. Beyer and 
Peacock, Gorton Foundry, Manchester, 1857, for the 
Strade Ferrate Alta Italia. 
Cylinders— 

Diameter 400 mm. 
Stroke ... 508 mm. 
Boiler— 

ce ke, re a ee 
Water capacity with 10cm. on fire top... 
Steam capacity ORE Fas ee 
Tubes— 
Number 
cet aa OR ee ee 
Distance between tube plates ... 
Heating surface — 


1230 mm. 
2600 cu. m. 
1350 cu. m. 


170 
50 mm. 
3405 mm. 


1-31 sq. m. 
7-75 sq. m. 
81-62 sq. m. 
89-37 sq. m. 

7 kg. persq. cm. 
26-9 tons 


ee 
Working pressure ... 
Weight of engine, empt. 


Tende rr 
7 m.c. 
3 tons 
22-3 tons 


12-3 tons 


Capacity of tanks ... 
Fuel space 
Weight, full 


99 empty deal in 
Fitted with hand brake. 
Distribution—Stephenson system. 
The scars on the dinted domes of these engines are proof 
of an active past. A painted board announces that they form 
part of the things which have been: Mostra retrospettiva— 
“a, show of the days that were,” whilst on the other side of 
the platform is represented the present in the shape of a 
modern passenger train with every luxury for travelling, 
drawn by one of the great four high-pressure cylinder 
“ Pacific” type locomotives—see illustrations—of which 
the Government ordered nine last year, six from the 
Societi Ernesto Breda, and three from the Officine 
Meccaniche. This engine is by the former firm, and was 
ready, as was also the other by the Officine Meccaniche, to 
take its place at the head of the train-de-luxe a few yards 
off, in six months after the receiving of the designs. The 
following are the principal dimensions :— 
* Pacific” Type Locomotive (4-6-2) for the Italian State Railways. 
Built by the Societa Ernesto Breda, of Milan, 1911. 
Cylinders (4)— 
Diameter 
Stroke ... 
Wheels— 
Diameter on tread, bogie... 
driving 
trailing 


450 mm. 
680 mm. 


1090 mm. 
Fe = 2030 mm. 
e 1360 mm. 
Boilers— 
Height of centre from rail 
Diameter of barrel ... ... ... ... .. 
Water capacity with 10cm. on fire-box top 
Steam capacity ... Baye. ie. Lees 
Tubes (steel)— 


” 


2870 mm. 
1680 mm. 
8300 cu. m. 
3680 cu. m. 


-s a 
Distance between tube plates ... 
Heating surface-— 
Grate area ... 
Fire-box 
Tubes ... 
are 
Superheater ... 
a 


194-0 sq. m. 
210-0 sq. m. 
67-0 sq. m. 
277-0 sq. m. 
12kg. per sq. cm. 
87-3 tons 

78-8 tons 

13,455 mm, 


Working pressure ... ... ... ... 
Weight of engine, working order 
” » empty ...... 
Length ofengine ... ..._ ... 
Tender. 
20 m.c. 
8 tons 
1095 mm. 
49-6 tons 
21-6 tons 


Capacity of tanks ... 
Fuel space = 
Diameter of wheels 

Weight, full : 


99 pe oy I pe eo 

Weight of engine and tender in working 
Oe Se Su eae 
Length of engine and tender 

This class, group “690,” has 


136-9 tons 

-- ve 22,275 mm. 
greater weight and 
length than the last—“ 680.” Its design is based on 
those of the “Strong” built by the Lehigh Valley Railway 
in 1886, adopted by the Paris-Orleans in 1906, by the 
Great Western Railway in 1907, by the Ouest in 1908, by 
the Paris-Lyon-Mediterranée in 1909, by the Belgian and 
French State Railways last year, and now by the Italian 
State Railways. 

A characteristic modification may be noticed in the 
grate, in which the fore part is narrowed so as to 
fit between the two rear coupled wheels, while the 
broader back part is placed over the two back trail- 
ing wheels. The “Schmidt” superheater, which has 
worked so well on the State railways, has been chosen, 
and, given this fact, it was decided to adopt a work- 
ing pressure of 12 atmospheres, and to abandon com- 
pounding. But to attain the power required, four 
cylinders instead of two have been employed, all 
high-pressure and acting on the middle coupled cranked 
axle. The load per axle has been increased from 154 tons 
to 18 tons for each coupled axle, but during the strengthen- 
ing of the permanent way this load has been temporarily 


by three tons the weights on the fore bogie and 
hind trailing axle. The engine is equipped with doub] 
Westinghouse brakes (Henry type) and the Haag syste . 
for train steam heating. It carries a Flaman speed indi. 
cator, has a feed-water heater and purifier of the Golds, 
dorf pattern, “Coale” safety valves, “ Friedmann” 
lubricator, and “ Leach ” system ofsanding. Its estimated 
speed is 180 kiloms. per hour. 

As to the long list of the other exhibits with which the 
names of the two firms are connected in this section, it jg 
enough to say that they comprise every requisite for 
modern railroad travelling in nag or mountainous country 
and that they will undoubtedly prove a revelation to the 
foreign public on account of the high standard of excg). 
lence attained by the great twin brethren of the Italian 
railway industry. 


On the 








IRON AND STEEL INSTITUTE. 
No. IL 


Tue Spring meeting of the Iron and Steel Institute 
opened in the hall of the Institution of Civil Engincerg oy 
March 11th, under the presidency of the Duke of Devon. 
shire. 

The President at the outset of the proceedings referred 
to the loss the Institute had sustained in the death of 
Lord Airedale. He reminded the meeting that Lord 
Airedale, who had always taken the greatest interest 
in the Institute, had been President in 1899, and Bessemer 
Medallist in 1903. 

The report of the Council was then brought up for 
reception. The treasurer's statement followed, and on 
the motion of the President, the report and accounts were 
unanimously adopted. 

Professor J. O. Arnold, in moving a vote of thanks to 
the President and Council, referred to the attempt being 
made to establish what was to be termed an Internationa] 
Iron and Steel Institute. He regarded any such institute as 
absolutely unnecessary; their own Institute was essen. 
tially an international body, capable of dealing with all 
questions connected with iron and steel or metallurgy on 
international lines. 

Sir Thomas Wrightson seconded the resolution, which 
was unanimously adopted. 

The Duke of Devonshire, in acknowledging the vote, 
said that with regard to the suggested establishment of an 
international association, they had been anxious to assure 
themselves thatthere should be no friction. The subject had 
engaged the attention of the Council, and everything was 
proceeding on most friendly and cordial lines. There 
seemed to be no reason for doubt that they would be able 
to arrive at a conclusion on the subject which would be 
eminently satisfactory to all parties concerned. 

The next business was the presentation of the Bessemer 
medal, which, said the President, had been awarded to 
Professor Henry le Chatelier. The new medallist had 
held professional chairs at many institutions, and his con- 
tributions to metallurgical science had been many and 
various. 

Professor le Chatelier briefly acknowledged the com- 
pliment paid him by the Institute in bestowing upon him 
its highest honour. 

The President announced that the Andrew Carnegie 
gold medal had been awarded to M. Felix Robin, of 
Paris, and would be presented at the autumn meeting in 
Turin. 

Carnegie research scholarships of the Institute had 
been awarded to Mr. W. U. Guertler, of Berlin (£100), 
for a research on the transformation points of carbon 
steels ; to Mr. George Hailstone, Birmingham (£100), to 
enable him to carry out an investigation on liquid con- 
traction in cast iron; to Mr. R.M. Keeney,of Golden, 
Colorado (£100', to assist an investigation on pro- 
duction of steels and ferro alloys directly from ores in 
the electric furnace; to Mr. G. D. Rohl, of Freiburg 
(£100), for a research on the prevention of slag enclosures 
contained in wrought iron and mild steel; to Dr. J. 
Newton Friend, Darlington (£50), being a further grant 
to confirm previous work done upon the corrosion and 
preservation of iron; and to Mr. Thomas Swinden (£50), 
to enable him to continue his investigations on the 
recalescence and constitution of tungsten and molyb- 
denum steels. 

The meeting then proceeded with the reading and dis- 
cussion of the papers. 

The first paper presented was that by Messrs. Felix A. 
Daubiné and Eugene V. Roy, “ Note on a Process for the 
Desiccation of Air by Calcium Chloride.” An abstract 
was given in our last week’s issue, page 498. 

Mr. J. H. Harrison said that the contribution was inter- 
esting as being a practical paper dealing with the manufac- 
ture of iron and steel. Very few of the papers in the list 
were in that category, and it might be inferred thatas a na- 
tion we were going out of the manufacture of steel and iron 
altogether. That was not quite the case. Some six or 
seven years ago, when Mr. Gayley read his paper before 
the Institute regarding the desiccation of the blast, and 
gave the results of his experiments, whilst the principle 
was accepted, his figures were received with some incredu- 
lity. Ideas had now so far advanced that not only was 
the advantage of desiccation admitted, but other processes 
were coming forward. There were other well-known 
means of desiccating air besides freezing. There was the 
calcium chloride method and the sulphuric acid method, 
but so far both had been too difficult and costly to apply 
to actual working conditions. With regard to the sulphuric 
acid process, that was a method about which they might 
hear something more before very long. These develop- 
ments showed that people were now alive to the advan- 
tages of desiccation. All were agreed now that by proper 
desiccatiog of blast there was to be obtained a saving in coke 
of something like 10 to 20 per cent. The calcium chloride 
method had been already tried, but had not yet reached its 
final form. The authors of the paper put before them a 
method which was a distinct advance on anything hitherto 








type which will soon be met with frequently here. 
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seen. One disadvantage in it, however, was that it was in- 
termittent. Such an arrangement was not satisfactory. 
Another point was that the authors had not given any 
idea of the cost beyond saying that it was one-fourth 
that of the freezing process. If the authors would give 
some idea of what the capital cost would be it would be 
an advantage, and it would also be an advantage if they 
were also to give the cost of working the apparatus per 
ton of pig iron. Another objection was that there were 
several critical points in their method, points that 
required to be very carefully watched. Then, it was to 
be noted that the apparatus required a great expenditure 
of heat units, which heat could not possibly be 
recovered. 

Mr. W. Hawdon said there were one or two points upon 
which he wished to ask questions. One was as to the 
amount of heat required to dry the calcium chloride. 
The quantity seemed to be very great. That heating 
was done by the authors by means of waste gases, either 
from the boilers or the stoves, as in Germany, where it 
had been tried. In Germany the gases were washed 
previous to being used in boilers and stoves, and therefore 
the dust was got rid of ; but in this country very few works 
had washing apparatus, and the waste heat from the 
gases in the stoves would not be available where the gases 
were not washed. The work would, he thought, be very 
costly. It seemed to him that a large proportion of cal- 
cium chloride would never come in contact with the 
water at all. 

Dr. J. E. Stead said that it was twenty-five years or 
more since this question of applying chloride of calcium 
for the desicéation of blast was first tested. The process 
at that time was very similar to that employed at present, 
excepting that*there was no arrangement made to cool 
the calcium :chloride after Tt had been desiccated. The 
original idea had been to put the hot blast through chloride 
of calcium and dry it, and then immediately to send 
the cold blast through it. Of course, the net result was 
nil. The process under discussion, however, seemed to 
have met the difficulties raised, and disposed of the prac- 
tical objections. In his opinion, it would be only 
after a_long-continued trial of this apparatus that one 
could definitely state whether it would be eventually 
of real practical value. One objection to the use of 
so many pipes in the cooling stage was that those 
pipes were liable to corrosion, especially at a place like 
Middlesbrough. He was afraid that tidal water would be 
inadmissible. An alternative plan would be to use pure 
service water and cooling plant, and in that way use the 
same pure water over and over again. 

Mr. F. W. Harbord did not think the process would 
do in practice what wasclaimed. He noted that chloride 
of calcium was in layers of 24 centimetres thick. When 
moist air was put on top of the chloride of calcium there 
was a rise in the temperature at the surface. He did 
not think that in practice the cooling method would 
have any appreciable effect in keeping the surface tem- 
perature very low. He was afraid that as the surface 
gradually liquefied, after a time it would choke up with a 
mass of chloride of calcium and become matted together, 
and it would not be possible to drag the air through the 
grids as was done at present. He believed, however, that 
the chloride of calcium method was going to be a very 
keen competitor with the freezing process. The cost of 
the installation was bound to be less, and it was only a 
question of getting the right conditions and adjusting them 
to everyday work to ensure success. 

Dr. J. E. Stead’s paper, “ Notes on the Welding-up of 
Blow-holes and Cavities in Steel Ingots,” was then 
presented by the author. An abstract will be found on 
page 498 of last week’s issue. 

Professor J. O. Arnold congratulated Dr. Stead on 
having brought forward a paper on a subject, which was 
still very obscure, but was of the greatest practical 
importance. An experiment which had been carried out 
annually for nearly twenty years in the University of 
Sheffield was to east two ingots of exactly the same 
weight, and then cut them open. One was inelted 
without aluminium, and the other had 0.01 per cent. of 
aluminium added. It was remarkable that this small 
percentage of aluminium should produce such a marvel- 
lous effect. The aluminiuin ingot was absolutely free 
from blow-holes. As so often happened, however, if one 
got rid of the blow-hole difficulty another difficulty 
occurred. They obtained a crop of blow-holes, sub- 
cutaneous and otherwise, in one half of the ingot. 
Those blow-holes would never under any condition weld 
up, but would be drawn out. To show the practical 
importance of it he would draw the attention of the 
Institute to a sample of boiler tubes. In one case the 
tube in working split under pressure, and it actually 
turned the steel tlat back. That wasa very serious matter in 
marine engineering. The whole cause of the mischief in 
the tube in question was a subcutaneous blow-hole in 
which oxide of iron had formed. 

Dr. Stead said his definition of a cutaneous blow-hole 
was one coming out at the surface, whereas a subcutane- 
ous blow-hole was one keeping under the surface. The 
one referred to by Professor Arnold was a cutaneous 
blow-hole. 

Mr. 5. H. Ridsdale said there were a number of points 
with practical bearing that needed to be frequently im- 
pressed on steel users. These he had tried to emphasise 
in some of his papers, ten to twelve years ago. In 
forgings it was quite certain that occasionally alleged 
“hollowness”’ was produced solely through men—on piece- 
work—continuing work at too low a temperature to save 
re-heating. He had met with instances of blooms which, 
when forged down at both ends and the middle, showed 
splits, yet when cut through between these so-called 
“unsound” parts they not only proved on polishing and 
etching to be quite sound, but were forged out under proper 
conditions to perfectly sound forgings. Similarly Dr. Stead 
had instanced the tendency to “lamination in plates 
and sheets, and blistering due to this—through unequal 
spread causing rupture along the lines of flow.” Blow- 
holes existed in steel of every make, but the work the 





material underwent closed them up, and it depended very 
largely on the conditions of further working whether or 
not they were re-opened. Thus a sheet maker by working 
his sheets at a low temperature—700-800 deg. Cent.—in 
order to avoid stickers, by that very act accentuated the 
tendency to open closed blow-holes, and as Dr. Stead had 
shown, these temperatures were too low for them to weld 
up again. As regarded the position of blow-holes, Dr. 
Stead stated that the least objectionable position was 
when they were well within the external surface. In some 
instances that might not beso. For instance, in rails he 
had found from hundreds of etchings from many makes, 
that if the outside were very solid there was almost 
invariably a more spongy part inside, left to bear the 
increasing stress as the rail became worn and weaker. 
On the other hand, if the outside were spongy and shelly, 
almost invariably the inside was perfectly sound and 
wear only removed the weakest parts, leaving the sounder 
and strongest as a backbone to the end. 

Professor H. C. H. Carpenter pointed out that the series 
of experiments on the volume of gases in various kinds 
of steel which had been suggested by the author was now 
being carried out at Manchester, and he hoped that in 
due course the results would be submitted to the 
Institute. 

Dr. W. Rosenhain said that when a blow-hole was 
compressed by true hydrostatic pressure, the gas was 
not necessarily forced into solution in the steel, but might 
escape. The mere fact that the hole did not re-open did 
not necessarily prove that it had been welded up. 
Fusion was a function of time, and the time factor was 
important. There was inward diffusion of air. The 
whole question of the interchange of gas from the 
interior of the blow-hole and the surrounding atmosphere 
was deserving of serious attention. Dr. Stead had drawn 
attention to the fact that when a blow-hole was coated 
on the inside with oxide of iron that was a bar to welding. 
He could not accept that as absolutely proved, as he had 
experimental evidence to show that if it were possible to 
break through the skin of oxide welding might take 

lace. 
. Mr. W. H. Ellis (Messrs. John Brown and Co.) referred 
to the subcutaneous cavity which was formed in a large 
30-ton fluid-compressed ingot. Such a cavity appeared 
to form when the walls attained a certain thickness. 
He had taken the top end of such an ingot, had it heated 
and forged down and cut into lengths. It was possible to 
weld in such a case, and the reason he assumed was that 
there was no oxidation taking place in the internal cavity. 

Sir Thomas Wrightson dealt with the theory which 
suggested that the welding of iron was the same as the 
melting together of two metals. They were by no 
means the same thing, and while most metals would melt 
together, only certain materials could be welded. He had 
carried out some experiments many years ago with 
Roberts-Austen at the Mint, the objeet being to ascertain 
if any such change took place at the moment of solidifi- 
cation, as was the case with water, that was a fall of 
temperature. Their experiments showed that such was 
the case, and that there was a distinct lowering of tem- 
perature at the time the pressure came on. He put that 
forward as a solution of the problem of the cause of 
welding. 

Dr. Stead, replying on the discussion, said that Dr. 
Rosenhain had raised an interesting point in connection 
with the possibility of welding in spite of the presence of 
oxide of iron in the blow-hole. A series of experiments 
was in progress on that problem at the present time. 


Mr. W. Pollard Digby then presented the paper by him- 
self and Messrs. E. F. Law and W. H. Merrett on “‘ Some 
Studies of Welds,” of which an abstract follows :— 

AT the outset the authors feel it advisable to define the use to 
which the term weld is applied in this paper, namely, that of an 


+ 


actual fusion together of similar or allied metals. Mere i y 


methods of welding were compared by W. Schuen,+ while 

details of tensile tests of resistance welds are given in the poe 
of the Franklin Institute for 1905,° and more details as to onan” 
consumption in various en Tey 

One curious comment calls for recital. One writer asseverate 
that in welding steel, iron, copper, and brass, the molecule 
structure is not altered. he present authors entirely dissoes ied 
themselves from such an assertion, for it is from a study of _ 
alterations in structure that the merits and demerits of Vari : 
welds become apparent. ~~ 

The most valuable of recent papers on any method of Welding ix 
that by Mr. Scott Younger dealing with arc welding, which hg 
read early last year before the Institution of Enyineers bow 
Shipbuilders in Scotland, This contains numerous interestin, 
tables. The variations in the mechanica] properties are shown ty 
be very large indeed, and are for this reason of a character like) 
in some cases to cause perturbation to those using machinery 
repiired bya welding process. This paper is one of the most frank 
of those that have come under the notice of the authors, In 
general the bibli y of all methods of welding comprises 
papers before technical societies and articles in the technical Press 
of a mainly laudatory character. 

All engineers are well aware that departures from what jg 
regarded as good normal everyday practice are common to qjj 
branches of work, Such departures, when they spell failure of an 
important structure, loss of life, or interference with the social 
routine of any community, receive fairly adequate attention, 4 
burst steam: prpé; a bridge failure, or a broken forging undoubtedly 
merit the attention given tothem. But in regard to methods of 
welding, it is doubtful whether what constitutes good normal 
practice has yet been adequately detined. The present contrihy. 
tion to the study of this subject, by instancing the well-defined 
abnormalities peculiar to certain methods of welding imperfectly 
executed, will, it is hoped, explain both the reasons lying at the 
back of the admittedly wide variations in mechanical properties 
serve to indicate the points..requiring attention during the 
operations of the processes, and, finally, facilitate the enunciation 
of a metallurgical standard of 1] (as apart from, but related 
to, mechanical standards) to which all welds should attain. 

The authors have dismissed briefly the bibliography of welds, 
true or alleged, so far as tensile strengths or energy consumptions 
are concerned. This latter aspect of the case is very necessary 
from the purchaser's point of view. Too great an emphasis on 
such figures and descriptions of the ingenious mechanisms employed 
were regarded by the authors as beyond the scope of this paper. 

Resistance welds. —The authors’ investigation of resistance welds 
in steel commenced with some l4in. round bars and some hin, by 
2in. rectangular bars, which had been welded together with plain 
butt joints. From the former a round test bar was turned from 
the centre of each bar. This excluded from the test bar the 
extruded metal of bulbous shape at the point of junction. The 
rectangular bars, on the other hand, were first sawn longitudinally 
down the middle, and then in sawn down the middle. This 
gave four rectangular pieces, from each of which a test pieve was 
turned. None of the specimens were in any way worked or 
annealed after welding. 

The tests served to indicate that for welds of this character it is 
not sufficient to be content with the excellent fusion of the metal 
obtained, but that the working which is also requisite in hot-fame 
welds is, in addition to annealing, equally advisable for this class 
of work. 

Hot-flame welds with acetylene.—With this method, it is apparent 
that mechanical irregularity of juncture, through imperfect fusion, 
far outweigh —_ improvements consequent on heat treatment. 
The authors would regard this process as a good filling method say 
for cavities in castings, but could not recommend it seriously for 
cases where mechanical strength is of prime importance. (uestions 
connected with the use of any fused iron as a sort of cementing 
material between steel requiring welding, form a subject requiring 
more discussion than present space affords. 

Hot-jlame welds with water-gas.—The mechanical tests of the series 
of plates from which the abauiel sample was selected would be 
gly regarded as fair practice. The tensile strains were low, 

ut the elongations and p tage reduction of area good. 

Thermit welds.—Strictly speaking, the thermit process is a fusion 
rather than a welding process, Generally the thermit process, 
yielding as it frequently does a spongy mass of metal with blow- 
holes, is useful mainly as an e og 6 process, 

No matter what the process is by which two metals are welded 
together, there must always be an area, more or less sharply 
defined, of altered molecular construction. Just as quenching and 
annealing alter steel in a manner which is quite unmistakable to 
those acquainted with the microstructure of steel, so it is obviou: 
that the local heating to the high temperatures required for 
mechanically satisfactory welds leaves its impress upon the steel in 
a manner as unmistakable as the sodium band in the spectrum 
The authors have shown that each of the methods to which they 
have referred has its own hall-mark. For instance, on polishing 











of contact without such fusion cannot be regarded as a weld in its 
real sense. The large industrial use of various electric or hot- 
flame methods during the past few years has been of considerable 
importance, and the bibliography of methods of welding is fairly 
extensive. That bibliography, however, has been a matter devoted 
either to the descriptions of the mechanism of rival processes or to 
a large number of records of tensile tests of welded bars. Indeed 
the casual impression is conveyed that tensile tests are really the 
last word on the subjects. The authors would urge that other 
comparisons are necessary, such as the nature of the fracture, and 
alterations in the character and composition of the metals due to 
the somewhat drastic thermal treatment, which, though not 
seriously affecting the strength of the weld, may make themselves 
apparent in an increased liability to corrosion and in other ways. 

Their attention was first directed to this matter through some 
very interesting welds effected by an electrical process coming 
into their hands. As a preliminary step to the investigation of 
the relations between the microstructure and the mechanical 
properties of these samples, the authors studied the bibliography 
of electric welds with both interest and disappointment. The 
interest was occasioned by the very wide variations in the 
mechanical properties of the welded materials; the disappoint- 
ment was due to the fact that there had been no detailed investi- 
gation of the relative structures of normal and abnormal welds 
produced by various processes and their relation to mechanical 
strength. The authors therefore felt constrained to carry their 
investigations beyond their originally intended scope, and to deal 
with the characteristic microstructure of both good welds and 
unsuccessful attempts to produce welds, It is surprising that, in 
view of the time which has elapsed since the first introduction of 
resistance welds, no serious attempt appears to have been made to 
investigate the subject from this standpoint. Numerous tests, 
however, have been made of tensile strength, and much valuable 
information has been given as to the energy required. 

Brief bibliography.—In 1898, Mr. Wallis Jones, in a oe read 
before the Institution of Electrical Engineers! on the ‘‘ Welding of 
Tram Rails,” gave particulars of tensile tests of seventy-two welded 
joints, which had an average tensile strength of 273,000lb. Yet 
eighteen of these had tensile strengths of 250,000 Ib. or less, and 
seven of 310,000 lb. or over. The extreme limits were 216,000 Ib. 
and 353,0001b. Information as to the power required in resistance 
welds of various materials was given in a paper read before the 
Institution of Mechanical Engineers.? Electrical resistance welds 
and thermit welds were contrasted as to their mechanical pro- 
perties in a paper by Bb. Kirsch in 1905.2 Are and resistance 





1 “Proceedings” of the Institute of Electrical Engineers, Vol. xxvii., 
pages 642-3. : 

“Proceedings” of the Institute of Mechanical Engineers, July, 1804. 

i Elektrotechnik und Maschinenbau, 18th February, 1906, Vol. xxiv., 
page 1/0. 





and etching alone it is possible to say whether an electric weld has 
been made by an arc or by a resistance method ; while, without 
annealing to restore the original structure, acetylene and water 
gas welds have each their own marked characteristics. Into the 
respective practical applications, and into descriptions of the 
apparatus required for the same, the authors have not entered. 
Obviously an arc process, even. were it desirable, does not lend 
itself to the manufacture of welded boiler-tubes, while a resistance 
process is not primarily designed for patching up a defective 
casting. 

Resistance welds are seemingly less prone—with the exception 
perhaps of acetylene welds—-to oxidation, but the extrusion of the 
metal-renders good working, while the metal is still plastic, of 
supreme importance. Are welds are most prone to oxidation, and 
many will hesitate to rely upon such a process in those positions 
where corrosion is likely to occur. Where the welded metal is not 
likely to be subjected to corrosion, the excellent fusion of the 
metal renders it commendable. Flame welds, apart from such 
work as patching up castings, should receive adeyuate working 
and manipulation while in .their heated condition. Of the two 
methods investigated, water gas welds may be abnormal through 
the use of oxidising flames, while acetylene welds certainly require 
annealing to break down the crystalline structure in the vicinity of 
the weld. . 

The difficulties to be obviated in successful welding may be said 
to be:—(1) Too low a temperature to secure true fusion of the 
metal. (2) Oxidation of the metal at the point of welding. (f 
these, the former can be detected more easily than the latter, 
which is mong insidious in its results. The processes dealt with in 
this instance, and doubtless others not touched upon, can always 
be manipulated so as to secure true fusion. Excepting with arc 
methods of welding, oxidation can be avoided by the other pro- 
cesses studied by the authors in the preparation of this paper. 

Mr. A. E. Tucker dealt with cutting by the oxyhydrogen 
flame, which he claimed would reveal defects which 
could be discovered in no other way. He had found by 
experience that the cutting flame was very sensitive to 
foreign bodies. In this connection he would draw atten- 
tion to the much better surface obtained by the ust of 
high purity oxygen. 

Professor Turner said he believed that welds by modern 
processes could be carried out quite satisfactorily, but the 
authors, in drawing attention to the possibility of failure, 
were performing a useful service. It was interesting to 
remember that one could readily distinguish by means of 

4 Elekt. Runds., 10th May, 1906, Vol. xxiii., pages 199-203. 

5 The Jovrnal of the Franklin Institute for 1005, pages 181-156. 

6 Blectrical World, 26th January, 100%, Vol. li., page 192; Llectvival 
Journal, January, 1908, Vol. y., pages 18-9, 
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e microscope what process had been adopted for the 
roduction of a particular kind of weld. ‘ ; 

Professor H. Le Chatelier, speaking in French, said 
that the inevitable defects of welds were well known, 
and it would never be possible entirely to obviate them. 
This could only oceur by placing them upon an exclu- 
sively scientific basis. Such a statement made upon 
vurely scientific grounds might lead to the diminution of 
AT welds in the name of security; but commercial 
questions were too complex to be dismissed in that way, 
and practice necessitated that each question should be 
regarded on its merits and from different points of 
view. The item of cost was a prime factor. From 
an abstract point of view it would be necessary 
similarly to condemn riveting, which was the cause 
of weakness, and even to employ a steel of tool 
quality for the manufacture of rails. The use of 
autogenous welding possessed in certain circumstances 
such advantages that whether it met with approval or 
otherwise it was necessary to continue to employ it. 
Resides this, the question of security wax not the same 
inpractice as it was in theory. It was incontestable that a 
new boiler was better than one which had been repaired by 
welding, but the employment of old, cracked boilers which 
the owner hesitated to replace owing to the cost was, 
however, 2 matter of daily occurrence. Their repair in 
such circumstances conferred, nevertheless, a degree of 
safety. Jor many years past a number of ships had been 
afloat fitted with boilers which had been repaired by 
oxyacetylene welding without any grave inconvenience 
having occurred. The most pressing problem of the day 
was to find some means of ascertaining the quality of a 
weld without at the same time destroying it. Possibly 
the electric, magnetic, or acoustic properties of the 
material would allow of the discontinuity or otherwise 
of a bad weld being ascertained even when such dis- 
continuity occurred below the surface. 


The three papers, ‘‘ The Action of Aqueous Solutions 
of Single and Mixed Electrolytes upon Iron,” by Dr. 
J. Newton Friend (see abstract below), “The Corrosion 
of Metals,” by Mr. Percy Longmuir, and * The Influence 
of Impurities on the Corrosion of Iron,” by Mr. John 
W. Cobb, were taken together for purposes of discussion. 


The only serious attempt to determine the action of aqueous 
solutions of electrolytes upon iron was made by Heyn and Bauer! 
in an extensive research published three years ago. These investi- 
gators studied the action of various concentrations of solutions of 
practically all the common metallic salts, ranging in regular grada- 
tion from saturated solutions to those containing merely 0.001 

mme per litre. The curve shown in Fig. 1 may be taken as an 
idealised type of the results obtained. It was observed that :— 

(1) The large majority of the solutions exhibited a critical con- 
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Fig. 1 


centration C, at which their corrosive power was a maximum. 
Unfortunately, a relatively pure form of the metal was not 
employed in the experiments, and the present authors therefore 
carried out the research detailed in this paper, and a glance at the 
curves in Fig. 2 will suffice to show that, when relatively pure iron 
is employed, the more dilute solutions of chlorides and sulphates 
of sodium and potassium are powerful stimulators of corrosion, 
thus proving the commonly accepted opinion to be correct—at any 
rate, in many cases, 

(2) On increasing the concentration of certain salts, a limiting 
solution—indicated by the point D, Fig. 1—was arrived at, in the 
presence of which no corrosion took place. D E thus indicates the 
protective or inhibiting concentrations of the salts, the point E re- 
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presenting saturation. This was true for the carbonates and 
hydroxides of the alkali metals and for a few other salts. 

(3) In the case of potassium chlorate and calcium chloride the 
points D and E were found to be practically coincident. 

(4) For the large majority of the salts E lay to the left of D, say 
at E’; in other words, the solution was saturated before complete 
protection was afforded. In such cases, however, E’ invariably 
lay below A, indicating that saturated solutions of even active 
salts, such as the chlorides of magnesium and sodium, exert a re- 
tarding action upon corrosion. ‘This fact was apparently first 
discovered, in the case of sodium chloride, by Adie,? in 1845, and 
rightly attributed by him to the decreased solubility of the oxygen 
consequent upon the presence of so much sodium chloride. The 
results of the present research likewise confirm this. 

In order to check and enlarge upon the above results, the 
Present authors obtained pieces of Kahlbaum’s pure iron foil, with 


a 


which they made a series of tests in sodium chloride, sodium 
sulphate, potassium sulphate, and potassium chloride, which 
showed that the foregoing salts are powerful stimulators of 
corrosion, and that Heyn and Bauer's experiments indicating the 
contrary are influenced by some factor not at present apparent. 
Later experiments at 95 deg. Cent. yielded results practically 
identical with those of Heyn and Bauer. 

Tests made with barium chloride, potassium nitrate, sodium 
nitrate, magnesium chloride, and magnesium sulphate, on the 
whole agree very well with those obtained by Heyn and Bauer. 

The action of mixtures of solutions of sodium chloride and potassium 
bichromate upon ‘ron.—For many years chemists have been familiar 
with the fact that iron may be kept for an indefinite time in 
contact with solutions of potassium bichromate, unless these are 
excessively dilute, without undergoing any visible change in 
appearance. ‘This is usually attributed to the formation upon the 
surface of the iron of a layer of oxide of such tenuity as readily to 
escape observation, which protects the underlying metal from 
attack—a phenomenon generally known as passivity. Cushman? 
bas made this the subject of special study, and suggests that the 
addition of approximately 5 lb.4 of potassium bichromate to every 
1500 gallons of water (equivalent to 0.36 gramme per litre) should 
prove extremely useful as a protection against excessive boiler 
corrosion ; for with such a concentration samples of steel and iron 
were observed to remain free from rust in the boiling solutions for 
an indefinite period, although air was continually bubbled through. 
The suggestion, however, is based on the assumption that the 
feed-water for the boilers is pure—a condition of affairs which 
rarely obtains in practice ; and one is naturally led to ask what 
effect the presence of varying quantities of foreign substances 
might have. For example, if a little sodium chloride be added to 
a solution of bichromate, interaction will take place between the 
two salts until an equilibrium is established, as indicated by the 
equation 

H,0 + K,Cr,0; + 2NaCl = K,UrO, + Na,CrO, + 2HCI. 


The free hydrochloric acid thus liberated may now be expected to 
dissolve the protective film of oxide on the iron, and thereby 
expose a fresh surface of metal to attack, with the result that 
corrosion proceeds apace. This has already been proved to be the 
case in a series of qualitative experiments.’ ‘The problem is 
interesting, for we thus have two opposing factors to consider, 
namely, the protective action of the bichromate and the corrosive 
action of the acid, from which it follows that the actual corrosivity 
observed must be the resultant of these forces. In order to obtain 
some quantitative idea of the same, several series of experiments 
were carried ont at the ordinary temperature of the air in the 
manner already indicated for single electrolytes, each series 
containing a detinite and fixed quantity of potassium bichromate 
in solution, with varying amounts of sodium chloride. The results 
obtained show that, when the concentration of the bichromate 
does not exceed U.U1 gramme per litre, its protective action is 
negligible. ‘The best results are obtained with 0.1 gramme, unless 
the concentration of the sodium chloride is small, namely, 
appreciably less than 5 grammes per litre, in which case a stronger 
solution, namely, one containing 1 gramme of bichromate per litre, 
yields better results. Further addition of bichromate rapidly 
increases the amount of corrosion in all but the most dilute 
solutions of sodium chloride, until the effect greatly exceeds that 
induced by sodium chloride alone, the maximum action being 
yielded with a solution of from 10 to 50 grammes of bichromate 
per litre. 

Nor is the explanation far to seek. By increasing the concen- 
tration of the bichromate we disturb the equilibrium indicated by 
the equation above, causing the reaction to proceed toa greater 
extent from left to right, and thus increase the amount of free acid 
in solution, thereby accelerating the corrosion of the metal. 

The practical importance of these results is clear. For tanks 
kept at ordinary temperatures and holding liquids containing 
appreciable quantities of salts—not necessarily common salt, of 
course, for the same kind of reaction will take place if practically 
any other salt be present—an addition of 0.1 gramme of potassium 
bichromate per litre of water, equivalent to 1 lb. of bichromate per 
1000 gallons, will exert a marked retarding action upon corrosion. 
If the concentration of the dissolved salts is small, namely, 
appreciably less than 5 grammes per litre, or 50 1b. per 1000 gallons, 
that of the bichromate may, with advantage, be increased to 
1 gramme per litre, or 10 1b. per 1000 gallons. 

As we shall presently see, however, much better results can be 
obtained in another manner. 

These results do not necessarily apply, however, to boiling 
solutions such as one has to treat of in boilers. A series of similar 
experiments was therefore carried out in which the beakers were 
maintained at approximately 95 deg. Cent. for twelve hours per 
day for three days, by standing in a specially constructed hot- 
water bath. 

The results were not exactly what were expected. As before, 
the presence of 0.1 gramme of bichromate per litre exerts a power- 
ful retarding action upon the corrosion of the metal, and was 
clearly the best concentration to employ ; but 1.0 gramme of 
bichromate is far less beneficial, and in the presence of small 
quantities of sodium chloride considerably enhances the corrosive 
action of the liquid. Herein, therefore, lies the great objection to 
the use of bichromate, for in the majority of cases in practical life 
it would be impossible to regulate the concentration of the salt to 
such a nicety as to obtain the maximum efficiency. 

It is noteworthy that, by greatly increasing the concentration of 
the bichromate, the extent of the corrosion is not proportionately 
severe, as was found to be the case at ordinary temperatures. 
Evidently the increased protective oxidising power of the chromate 
induced by rise of temperature counter-balances very effectively 
the increased corrosive effects of the liberated acid. 

Another curious fact brought out is that at 95 deg. Cent. 
distilled water exerts a more corrosive action upon iron than any 
concentration of sodium chloride solution—a result which coincides 
with that of Heyn and Bauer for both 100 deg. Cent. and for 
ordinary temperatures. The explanation for this is not apparent ; 
probably, however, it is connected with the different solubilities of 
the oxygen of the air in the various concentrations at the different 
temperatures. 

The action of mixtures of solutions.of sodium-chloride and potassium 
chromate upon iron.—Although it is clear from the preceding results 
that the addition of small quantities of bichromate may prove very 
useful in retarding corrosion, it occurred to us that considerably 
better results might be expected if a chromate were used instead. 
In this case no free acid would be generated by the addition of 
foreign salts. For example, if sodium chloride were added to such 
a solution, the equilibrium ultimately arrived at may be represented 
by the equation— 

2 NaCl + K,CrO, = Na,CrO, + 2 KCI. 


This is obviously equivalent to adding an alkali to the mix- 
ture of bichromate and sodium chloride, and we now have the 
same passivifying or vxidising force tending to inhibit corrosion 
as before, and we have, in addition, reduced the corrosive force 
of the free acid by neutralisation. 

That such a procedure is far more effective in reducing corro- 
sion will be evident at once from a consideration of Fig. 3. The 
experiments were carried out at the ordinary temperature. Jt 
must be remembered, however, that 1 gramme of potassium 
chromate contains only three-quarters of the amount of passivi- 
fying oxygen present in a similar weight of bichromate ; conse- 
quently, from a chemical point of view, strictly comparable 





3 United States Departinent of Agriculture, 1907, Bulletin No. 30. 
4 Cushman states that y})th normal bichromate is* the necessary 
i concen ration to protect iron from corrosion at the boiling 





1 Mtteit ungen aus dem kéniglichen Material-priifungsamt, Berlin, 
08, Vol. xxvi., page 1. 

.” Minutes of Proceedings ” of the Institution of Civil Engineers, 1845, 
Ol. iv., page 323, 





temperature of water, and that this is equival~nt to approximately 11b. 
of the salt in 1500 gallons. This latter statement, however, is clearly a 
misprint for 51b. 

5 Friend, Journal of the Iron and Steel Institute, 1908, No. LL., page 9. 





results are obtainable only from solutions containing three parts 

by weight of the latter to every four of the former. : 
These results show the superiority of solutions of potassium 

chromate over those of the bichromate for the purpose in hand. 
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One great advantage lies in the fact that too much chromate 
cannot be added, since by increasing its concentration, even up 
to saturation, no ill effects are produced, but rather the tendency 
to corrode is reduced still more. Similar remarks apply to the 
efficiency of the chromate solutions at boiling temperatures. 

Mr. Percy Longmuir’s paper is rather vague and indefi- 
nite, and leaves the reader in some uncertainty as to what 
the author really thinks. We gather, however, that the in- 
tention is to show that environment may have as much or 
more to do with corrosion as the composition of the metal 
considered ; and, secondly, that the environment is much 
more frequently rendered highly injurious to metals by 
the presence of sulphur than is generally supposed. Mr. 
Longmuir shows that the atmosphere always contains 
an appreciable percentage of SO;, and, further, that the 
incrustation on metals corroded by atmospheric conditions 
shows an “appreciable high content of sulphur.” He 
furthermore discusses the analysis of railway tunnel air, 
which is naturally very high in sulphur, and considers 
the question of the injury to the rails in such an atmos- 
phere, not only due directly to corrosion of the surface, 
but to an embrittling effect similar to that caused by 
pickling. 

Mr. Cobb in his paper accepts the electrolytic theory 
of corrosion. He has investigated by means of the 
ferroxyl indicator the influence of the various impurities 
of commercial iron on corrosion, all other constituents 
than iron being classed as impurities. The paper is given 
almost in full on another page. 

Professor Arnold drew attention to one interesting 
point in the paper by Mr. Longmuir, the mechanical 
deterioration of metals under the influence of sulphurous 
or sulphuric acid corrosion. 

Mr. E. H. Saniter said that Mr. Longmuir had done 
excellent service in emphasising the importance of 
atmospheric as compared with local corrosion caused by 
electrolytic action. He would also like to draw attention 
to the misleading character of laboratory tests in con- 
nection with corrosion. 

The conference was then adjourned until the following 
day. 





THE annual dinner was held on Thursday evening at 
the Connaught Rooms, Great Queen-street, and was well 
attended. The President, the Duke of Devonshire, was 
in the chair. The speeches were short and, except for 
that by Lord Allerton, quite ineffective. 








OBITUARY. 


ki. M. BAINBRIDGE. 


WE regret to have to announce the death of Mr. 
Emerson Muschamp Bainbridge, who died at his London 
residence at the beginning of this week. Mr. Bainbridge, 
who was sixty-five years of age, was very well known in 
mining engineering circles, and had had a connection 
with the mining industry from his earliest days. Con- 
currently with his apprenticeship at Lord Londonderry’s 
collieries he studied mining engineering at the University 
of Durham. As quite a young man he received valuable 
premiums from the North of England Institute of Mining 
Engineers and the Institution of Civil Engineers in con- 
nection with his reports and papers on such matters as 
the haulage of coal, the prevention of colliery explosions, 
and the probability of working coal at a depth of 4000ft. 
In 1870 he was appointed to the supervision of the Shef- 
field and Tinsley Collieries, and later on the management 
of the Duke of Devonshire’s collieries. In subsequent 
years he became actively associated with the opening up 
of several new coalfields in the Midland counties. In 
1891 Mr. Bainbridge was a member of the Royal Com- 
mission on Coal Dust in Mines, and in 1895 was elected 
Parliamentary representative for the Gainsborough divi- 
sion of Lincolnshire. 








THE INSTITUTION OF AUTOMOBILE ENGINEERS.—The last meeting 
of the present session of the Institution of Automobile Engi- 
neers, was held at the Institution of Mechanical Engineers, 
Storey’s-gate, S.W., on the 10th inst., when a paper on ‘‘The Use 
of Pressed Steel in Automobile Construction,” was read by Mr. 
L, A. Legros, the president-elect of the Institution. A number of 
examples of the class of work dealt with in the paper were shown 
and a discussion followed. During the course of the meeting the 
announcement was made that over 100 new members had been 
elected during the course of the session. 
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TIRE-MAKING PLANT. 


ETE equipment of machinery for the production | 
and tramway tires and axles has just been laid | 
Derwent Works of the Workington Iron and 

Steel Company, Limited, by the firm of P. R. Jackson and | 
Co Limited, Manchester. The latter firm has had consider- 
able experience in the production of machinery for this class | 
of work; indeed it lays claim to a connection with railway | 
tire-making appliances exteuding farther back than any other | 
makers. It was at Messrs. Jackson’s works that the first 

ever ade for this purpose was produced and put to 





ee | 
| 


A COMPL 
of railway 
down at the 


~ In view of the advance that has since been made a | 
few particulars of the old machine, which we illustrate here- 


with, will not be without interest. The machine, which was 
the invention of Mr. J. G. Bodmer, dates back as far as 1842, 
and did an immense amount of work before being shut down 
in 1874. In the early days it will be remembered that tires 
were made from wrought iron bars, bent and welded, and 
then put on to the mill and rolled, and this mill was built to | 
deal with wrought iron tires up to 6ft. 6in. diameter. It 
would take rolls up to 2ft. 3in. outside diameter, and was a 
single groove mill, The main roll was operated by a pair of 
bevel wheels 3ft. 9in. diameter at the foot, and carried in | 
slides as in the later mills. These slides for bringing the roll | 
up to and from the work were actuated by the large hand | 
wheel, 5ft. 6in. in diameter, shown, and gearing at the back | 
of the mill. In the later mills power was provided for this 
operation. The side rolls were worked by hand. The tire | 
was held down by means of a roll carried in the long arm 
over the table, there being a corresponding roll running in the 
table. The hand wheel and screw on the pillar in front 
worked the starting and stopping levers. The operation of 
rolling was effected very expeditiously, and it is noteworthy 
that this first mill contained all the essential points necessary 
for the work, which were embodied and improved on in the 
later mills. 

It was about the year 1860 that steel tires made from 
weldless blooms first began to be used, and a stronger mill 
for dealing with them was necessitated ; Messrs. Jackson, 





therefore, designed and put down a rolling mill for dealing 


in order to permit the bloom to be inserted and the finished 
tire to be afterwards removed from the rolls. The large roll 
can be moved horizontally through a distance of about 21lin. 
to permit of the changing of the loose rolls and for various 
thicknesses of tire blooms. With this object the large roll 
bears on strong slides operated by screws in the main frame, 
The traverse of the slides is effected by the steam engine 
through gearing. For putting on the rolling pressure the 
slides can be moved slowly by means of worm gearing, while 
for moving the roll quickly toward and away from the tire at 
the beginning and end of the rolling operation spur gearing 
is employed. It will be gathered from the foregoing brief 
description that the tire is produced by direct positive pres- 
sure put on by strong screws operated by power and connected 
to the main roll. The steam engine is of the side-by-side 
compound horizontal non-condensing reversing type, giving 
600 indicated horse-power at 100 revolutions per minute. 
The steam is distributed to the cylinders by balanced piston 
valves with link motion, and a special handling arrange- 
ment is provided for setting the cut-off for heavy and light 
tires. The spur driving gear is of steel, with machine-cut 
teeth, 43in. pitch, the wheel on the crank shaft being 7ft. 4in. 
diameter by 26in. wide, and the wkeel on the mill shaft is 


| 6ft. 4in. diameter by 12in. wide. The fly-wheel on the crank 


shaft is 12ft. diameter, and weighs 12 tons. 

The general arrangement of the plant at Workington is 
shown on page 514. From tbis plan it will be seen that the 
Siemens furnaces and casting pit are at the left end of the 
building, where the operations commence. The cheese ingots 
for the smaller tires are taken direct to the press or hammer 
for flattening and punching. The large ingots are taken first 
to the ingot slicing lathe to be sliced or cut into cheeses or 
discs of the required size for the tires to be made. This lathe 
is one of the additions to the plant, and is shown in one of 
the views on page 518. It is electrically driven by 50 brake 
horse-power variable speed motér, and steel cut spur gearing, 
the gear on the face-plate being 4ft. 8in. diameter. The bed 
is 18ft. long, fitted with fast and following headstock 2ft. 64in. 
centres for taking ingots from 5ft. 9in. to 7ft. long, and with 
front and back saddles each carrying six tools for cutting 
slabs from 74in. thick. In addition to quick hand adjust- 

















BODMER’S MILL FOR WROUGHT IRON TIRES, 


with steel weldless tires; but as they did not at that time 
produce their own steel, this second mill had not a very large 
output, and in 1874 they gave up making tires themselves. 
The great experience gained had, however, enabled them to 
design a much improved mill, and from 1863 these mills were 
made and supplied to the firms of Vickers, Browns, and the 
London and North-Western Railway Company at Crewe. It 
says much for the design and quality of these mills that they 
are all still in operation. Since then they have been sup- 
plied to other firms, notably the Lancashire and Yorkshire 
Railway Company and Beardmores in this country, and are 
in use in America, France, Germany, and Japan. In the 
design of these mills, whilst the general features have been 
retained, as being considered the best available, the details 
have been revised where desirable. 

For the benefit of those of our readers who are not familiar 
with the process of tire making, we may state that in the 
Jackson tire mill—two views of which are given on page 518— 
the tires up to 9ft. diameter are rolled on a horizontal table, 
the rolls being vertical and having three grooves for becking 
and finishing the tire from the punched bloom at one heat. 
The table carrying the tire slides in cast iron standards, and is 
adjustable vertically tosuittherolls. Thisadjustmentis quickly 
effected by a hydraulic cylinder together with racks, pinions, 
and spur wheels. One of the wheels is provided with a stop 
for fixing the position of the table for each pass of the rolls. 
The table is fitted with rolls for carrying the tire and with a 
movable carriage which recedes as the tire is enlarged, a top 
roll on the table keeping the tire true. There are also side 
rolls worked on screw slides by means of an electric motor, 
The roll shafts are of steel. The larger shaft which works on 
the outside of the tire has keyed on it cast iron rolls 2ft. 6in. 
diameter, grooved for the tire. The top bearing is 1lin. 
diameter and the bottom bearing 13in. diameter. The shaft 
for the smaller roll, i.e,, the roll which forms the inside of 
the tire, has steel rolls 18in. diameter keyed or shrunk on. 
The bottom groove is the roughing groove, while the two 
Upper grooves are for finishing the tires. One rough- 
ing and one finishing pass are sufficient for each tire, 
80 that the second finishing groove allows of two sec- 
tions of tire of the same width being finished without 
change of rolls. Both shafts are carried in phosphor 
bronze bearings, while the large roll shaft is also supported 
on a cast iron sliding footstep and stand. It is driven by 
means of a steam engine through the medium of massive 
bevel gearing. The smaller roll working inside the tire is 





quickly raised and lowered by means of an hydraulic cylinder, 


1842 


ment, a power motion is provided driven by an 8 brake horse- 
power reversing motor, for traversing either the back or front 
tool slides to or from the centre of the lathe, or the following 
headstock along the bed. 

From the slicing lathe the slabs or cheeses are taken to the 
adjoining heating furnace. This furnace is of unusual con- 
struction, and is illustrated on page 514. The re-heating 
furnace between the hammer and tire mill is of similar con- 
struction. These furnaces are provided at the entering end 
with a lifting and tilting table for putting the slabs into the 
furnace. The table is raised and lowered by a hydraulic ram. 
The furnaces are gas fired. 

From the heating furnace the slabs are carried to the press 
or hammer—shown on the plan—for flattening, punching, 
and—if the operation is adopted—for becking. The press is 
capable of exerting a pressure of 1200 tons, and is of the 
steam intensifier type. The main hydraulic ram is 24in. 
diameter by 4ft. stroke, and the intensifier ram is 5fin. 
diameter by 8ft. stroke. The steam intensifier cylinder, i.e., 
the cylinder for putting the pressure on the ram, is 43in. 
diameter, 8ft. stroke, and is designed for a pressure of 150 1b. 
per square inch. The steam draw-back cylinders, i.e., the 
cylinders for lifting the main ram, are fixed on the top of the 
press, and are 18in. diameter by 4ft. stroke. The press 
columns of forged steel are 94in. diameter with centres 6ft. 
by 3ft. The top and bottom castings, the moving cross- 
heads, and the hydraulic cylinders are of Siemens steel. The 
press is provided with tools for ordinary forging, and with 
special tools designed for tire blooms, and has an auxiliary 
hydraulic cylinder for moving and changing the bottom 
tools readily. 

The 6-ton hammer is specially constructed with a strong 
A frame for becking. Special tools for becking and for axle- 
forging have been designed for use both with the press and 
hammer. As already mentioned, however, in the Jackson 
mill the punched blooms can be rolled right away into tires 
at one heat without previous becking, but it was considered 
desirable to provide also for becking at the press and 
hammer, as some specifications call for it, and it may some- 
times allow of a larger output from the mill. In the 
Workington plant a further addition has been made by the 
provision of the hand-operated runway, shown on the plan, 
for the rapid moving of the blooms between press and 
hammer and re-heating furnace. 

Another improvement is in the gas-heated annealing 
furnace, for which the Clinch-Jones system of muffle furnace 
has been adopted. This furnace is also shown on page 514, 





and it will be seen that the gas generator is in close 
proximity to, or part of, the furnace, and the gas does not 
come in direct contact with the finished tires. One of the 
advantages is the uniform heat generated. 

An axle turning lathe, of which a view is given on page 518, 
a wheel and axle and tire lathe, pump and accumulator, and 
the necessary cranes, all electrically driven, are included in 
the equipment. It is expected that additions will require to 
be made to the above machine tools, and room has been left 
for them. 

The equipment further includes one 15-ton travelling 
crane, 60ft. span, with hoisting, travelling and cross traverse 
motions worked by separate motors. The hoisting motor 
gives 12 brake horse-power at 400 revolutions per minute, 
the travelling motor 10 brake horse-power, and the traversing 
motor 4 brake horse-power, all at 500 volts pressure. The 
hoisting speed on full load is 10ft. per minute, on light loads 
20ft. per minute ; the travelling speed is 200ft. per minute, 
and the traversing speed 85ft. per minute. The crane has 
two steel girders of box section 4ft. 6in. deep in the middle, 
bolted to end carriages carrying 25in. diameter wheels at 
9ft. 104in. centres. The crab is built up with steel plate 
sides with barrel 18in. diameter, and jin. diameter wire 
rope. A cage under the girders at one end carries the 
controllers and the attendant. There is also a 3-motor 
independent swivelling crane to lift 5 tons at 22ft. radius at 
20ft. per minute with racking speed 60ft. per minute. The 
hoisting motor is 10 brake horse-power, and the slewing and 
racking motors each 4 brake horse-power at 600 revolutions 
per minute. The crane is built up with rolled beams 
14ft. by 6in., and forged centre pillar 113in. diameter at the 
bearing. Another crane to lift 3 tons at 26ft. radius at 30ft. 
per minute has a racking speed 60ft. per minute. Four 
swivelling cranes fixed to the stanchions of the building, to 
lift 3 tons at 30ft. radius and 30ft. per minute, complete the 
equipment. 

As will be seen from the arrangement plan, the work goes 
through progressive stages from the Siemens furnace along 
the shop until the finished tire or axle is produced, and the 
whole plant appears to be well designed for rapid and 
economical production. 








A NEW MARINE GAS ENGINE. 


IN the quite recently aroused enthusiasm for the Diesel 
oil engine as a means of propulsion for ships, the claims of 
the suction gas engine and the experimental work which has 
been quietly going on in connection therewith, seem to have 
been quite overlooked even by those who are endeavouring to 
follow the whole subject, although at one time in the early 
history of the marine internal combustion engine this form 
of motive power made quite a bold bid for favour. The reason 
that greater success has not attended the experiments has, 
we believe, been largely due to the fact that the require- 
ments of the Autocrat of the Bridge could not be sufficiently 
closely complied with, owing to the difficulties connected with 
the control of the generation of the gas. This, then, 
naturally for a time caused all the attention to be focussed 
on the problem of securing a good design of producer, the 
design of the engine to develop power from the gas when 
produced being relegated to an entirely secondary position. 
We propose in this instance to reverse the procedure, and 
while not entirely ignoring the producer, to concentrate our 
remarks upon the engine. We have so often of late in our 
columns insisted on the necessity for the departure from 
steam engine practice being as small as possible in the design 
of internal combustion engines, that it is with very great 
satisfaction that we find ourselves able this week to describe 
a suction gas engine which embodies this feature in a really 
remarkable degree. We shall not, however, in this case 
pursue what we are endeavouring to make our settled policy 
of offering criticisms and suggestions on the design, as the 
engine as shown is admittedly only an experimental one, and 
as such, criticism is disarmed by the simple fact that so 
many of the points which might furnish material therefor 
are already jotted down in the designer’s notebook for atten- 
tion in the next engine, as a result not of mere superficial 
observation, but of actual experience ; criticism will there- 
fore be deferred till such time as we are able to present a 
full description of the new engine which is about to be built 
upon the basis of the present experiments. 

We may, in turn, be criticised for attempting to deal thus 
incompletely with a machine which has not got beyond the 
experimental stage, even if the experiments are practically 
completed, but to this we shall reply that we feel that the 
sooner the sea-going engineer is enabled to realise that 
‘* motors ’’ are, as in this case, being studied and designed by 
sea-going engineers like himself, to meet the requirements 
which he knows to exist, the sooner will prejudice on the 
starting platform disappear, and the more rapid will be the 
progress made in what must now be admitted to be an 
advance in the science of ship propulsion. 

We have already referred to the closeness with which the 
design of this engine approximates to that of a steam engine ; 
how close is this approximation will be better realised when 
it is mentioned that the three double-acting cylinders are 
separate castings carried on cast iron guide columns at the 
back and wrought iron columns in front, which, with the 
piston-rods and single guide crossheads and flat cylinder 
covers, give the engine, apart from the fact that the three 
cylinders are the same size, the appearance of an ordinary 
open-fronted triple-expansion steam engine ; thus the steam 
engine man at once feels at home. Differences, of course, 
now begin to make themselves manifest ; slide valves and 
link gear are absent, and their place is occupied by project- 
ing chests top and bottom, which contain the automatic air 
and mixture inlet valves, and a central water-jacketed belt, 
which collects the exhaust gases from a ring of ports round 
the cylinders. Familiarity is, however, again felt when we 
see the three ‘‘air pump levers,’’ one on each crosshead, though 
by an extra link arrangement the relative positions of the 
pistons in the main cylinders and the ‘‘air pumps ’’ are not 
opposite, but when a main piston is at one end of the stroke 
the pump piston is in middle position, while the purpose of 
the pumps is to draw a charge of mixture from the producer 
and drive it into the cylinders instead of drawing from the 
cylinders. Thus, as far as outward appearance goes, the 
similarity is great, and the point need not again be referred 
to, and we may proceed to a brief description of the novel 
features which are to be found in the methods of fuel admission 
and ignition. It is, perhaps, hardly necessary to remind 
our readers tha- s the mixture in a suction gas engine has 
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to be prepared outside the cylinder in a special vessel, the 
Diesel system of ignition, &c., cannot be adopted, owing to 
the pre-ignition which would take place ; timed ignition with 
a separate Lodge coil for each plug is therefore provided, the 
six-volt current for which is supplied by a series of accumu- 
lators kept constantly charged by a small dynamo driven off 
the crank shaft. This involves some extra complication and 
expense over the Diesel system, but is, of course, inherent in 
all gas engines. The risk of misfiring owing to a dirty plug 
is reduced to a minimum, if not to an impossibility, by the 
Lodge coils, which will apparently give a spark under almost 
the worst imaginable conditions of dirt or wet. The intro- 
duction of a separate ignition also involves some extra 
attention, but with the little dynamo the accumulators have 
not been re-charged since Christmas, so there is not much 
cause of complaint, while the extra cost is more than paid 
for by the very much cheaper cost of construction of an 
engine working with a compression a quarter of that of a 
Diesel. 

As we have indicated, forced induction is effected by means 
of a separate double-acting pump on each cylinder; the two 
sides of the piston are connected through large diameter 
pipes of pre-determined volume to the underside of the auto- 
matic inlet valves, and also to the atmosphere, through non- 
return valves close to the cylinders ; central ports in the bore 
of the pump barrels also connect with the producer. The 
pump then, for the first part of its stroke, draws air through 
the non-return valve into the connecting pipe, but before this 
incoming air actually reaches the pump the piston uncovers 
the ports in the barrel and begins to suck mixture from the 
producer, the non-return valve closing owing to the absence 
of sufficient suction to compress the spring. When the pump 
piston has reached the end of its stroke, the barrel contains 
a charge of mixture, while the pipe, which is still in com- 
munication with the pump, contains a charge of pure air, 
and the main piston has now uncovered the exhaust ports. 
On the commencement of the return stroke of the pump, the 
air is forced out of the pipes through the automatic inlet 
valves, and forms a pure air scavenge, driving all the 
exhaust gases out of the cylinder without waste of good 
charge, and this is followed by a “‘piston’’ of mixture, 
which enters the cylinder until the compression pressure 
rises above that in the pipe, when the inlet valve closes and 
the charge is fully c mpressed and fired. Meanwhile, just 
the same cycle of events has been taking place on the other 
side of the pump piston and the main piston and in the other 
conne:ting pipe—that is to say, the lower side of the pump 
piston has been pumping a charge of mixture to the lower 
side of the main piston, while the upper side of the pump 
piston has been feeding the upper side of the main piston, 
and, owing to the relative positions occupied by the two 
pistons to each other, a certain direction of rotation is 
initiated and maintained as with the slide valve engine. If, 
then, we can reverse the relative position of these two 
pistons to each other, such as would be effected with a slide 
valve, without lap or lead, by reversing the steam and 
exhaust, we should initiate a rotation in the opposite direc- 
tion, and it is thus that reversal is effected in this case. By 
means of a plain four-way cock between the discharge 
pipes of the pump, either end of the pump can be connected 
to the top or bottom of the main cylinder, and reversal thus 
becomes a very simple matter. 

It will be seen from the preceding remarks that all the 
valves are automatic, those for the admission being spring- 
controlled poppet valves, while the exhaust is released by the 
piston uncovering ports in the bore of the cylinder. For 
this purpose there is therefore no question of any cam shaft 
or cams. For starting up there are, however, small 
mechanically operated valves, which admit compressed air 
into each combustion chamber, and it is here that one of the 
most interesting points of the whole engine is to be seen. 
To operate these valves at the correct moment a small 
cam shaft, driven by skew gearing off a vertical shaft, 
which drives the commutator, counter, &c., passes 
along the back of the engine, having cams sliding 
upon it, which, when the engine is running, are moved 
forward out of contact with the compressed air valve 
tappets. These tappets, instead of having a solid face 
with which to lift the valves, contain a spring the strength of 
which is so adjusted that if an explosion takes place in the 
cylinder, the pressure on the top of the valve will be too 
great to allow the cam to lift the valve and admit air, but it 
will simply compress the spring. This means that when 
starting up on the compressed air these valves automatically 
become inoperative directly the cylinder begins to fire, so 
that it is not necessary for the engineer to watch for this and 
then shut off the air valve and shift the cams to the out-of- 
gear position, though, as a matter of fact, this is done in 
practice to avoid any leakage that there might be. This in 
itself is a point of no small advantage in the direction of 
simplifying the motions necessary for starting up, but it 
quite unexpectedly introduces an element of much more solid 
value. In a leading article on ‘* Racing of Internal Combus- 
tion Engines at Sea,’’ which appeared in our issue of 
February 24th, we advocated the adoption of a governor 
which should act on the throttle to reduce the speed of the 
engine when racing threatened, supplemented by a second 
governor which should switch over from fuel to compressed 
air when the minimum speed at which the engine would 
safely run was reached, and so provide an engine which 
should have the necessary elasticity at the slowest speeds, to 
obviate any possibility of its stopping in a heavy sea, how- 
ever suddenly the propeller might be re-immersed. A little 
thought will show how this idea has been taken up and 
improved upon in the engine under notice. Supposing a 
governor of the inertia type to be connected to the throttle ; 
when heavy weather is encountered this is put into action, 
the compressed air is turned on, and the compressed air 
cams moved into position, where they can operate the com- 
pressed air valves and the engineer can regard the heaviest 
seas with perfect equanimity. The stern lifts, but the governor 
closes the throttle, so the engine does not race. Supposing, 
however, that, owing to a very sudden re-immersion of the 
propeller, the throttle does not open quickly enough to 
enable the engine to pick up on the suddenly applied load, 
and the cylinders begin to miss-fire, the compressed air valves 
are then able to open, and the engine is kept running till the 
gas can get to work again, and perfect security is obtained in 
the direction of not allowing the engine either to go too fast 
or to stop, while the amount of compressed air used is only 
just sufficient to help the engine over the stile, so to speak, 
and there is no waste, so that the size of the air compressor 
can be kept down. It is certainly curious that this arrange- 


known to us, at the time we wrote the article, and need- 
less to say it meets with our heartiest approval as the most 
practical suggestion for providing against racing which we 
have yet come across being both simple, effective, cheap to 
make, and economical in working. Other details such as 
the forced lubrication distributing arrangement, the con- 
struction of the glands, pistons, &c., we shall not deal with 
now, nor shall we mention the producer and its accessories 
beyond stating that the steam supply to the bars is auto- 
matically regulated to the demands of the engine by a 
methyl-alcohol coil, the temperature of which controls the 
opening of the steam valve, and this plays a very important 
part in the successful running of the engines under varying 
conditions, while a single cylinder Gardner engine is pro- 
vided to drive a fan to keep up the gas supply when starting 
up or manceuvring, and an air compressor for the actual 
starting force. 

We shall conclude by giving a brief description of the 
handling of the 100 horse-power engine which is fitted on 
an ex-Navy pinnace on the Thames. The total number of 
parts which can come into operation are the throttle valve, 
the reversing lever which actuates the four-way valves in 
the connecting pipes which are all three on a common 
spindle, the compressed air valve, the compressed air cam 
setting lever, the ignition setting for ahead or astern and the 
ignition advance. For the actual starting up, however, the 
throttle may remain permanently open, and the ignition 
advance may be neglected while the other four are ingeni- 
ously combined so as to be operated by only two levers, 
though, as has been stated, the air does not absolutely need 
to be shut off. This, then, brings the possibility of operation 
down to the movement of a single lever. When thetelegraph 
rings down “‘ full speed ahead,’’ the reversing lever is pulledover 
tothe extreme notch in the ahead position of the quadrant ; 
this sets the four-way valve a little beyond the position 
necessary for ahead, slides the compressed air cams into posi- 
tion, and swings the commutator into the correct firing 
position for ahead with no advance, and the engine starts cn 
ompressed air; when under way, the reversing lever is 
moved back into the next notch—the running position— 
which simply moves the four-way valves back a little, but 
also slides the cams into neutral position, and the air valve, 
which is conveniently placed on the reversing lever in the 
form of a locking fly nut, may be shut if thought desirable. 
When ‘‘stop’’ is rung down, the reversing lever is simply 
moved back into central position, which short circuits the 
mixture pump and automatically returns the commutator 
into a central position, even if it has previously been 
advanced. ‘Thus there is no danger of an attempt being 
made to start with the ignition advanced. To go astern, the 
reversing lever is pushed into the extreme no ch for astern 
position, then returned to the next notch, andso on. The 
engine could apparently be put from full ahead to full astern 
by the simple movement of one lever about as quickly as the 
lever could be moved, and the response was almost instan- 
taneous; certainly the most simple and rapid method of 
reversing we have seen, and we do not think that any com- 
pound or triple-expansion steam engine could equal it; in 
fact, it could hardly be expected, seeing that in this case 
there are six impulses per revolution, and the fly-wheel is 
very small; whereas the triple steam engine with a vacuum 
in the condenser has practically only four starting positions 
per revolution unless the auxiliary valves are opened. 
Finally, it may be said that the design of the engine is 
due to Mr. C. H. T. Alston; while Mr. P. T. Houston, of 
Messrs. Houston and Gall, 4, Lloyd’s-avenue, E.C., is the 
consulting engineer to the owners of the patents, the Empire 
Oil Engine Syndicate. 








FIREDAMP-PROOF ELECTROMOTORS. 





ELECTROMOTORS which are liable to be surrounded by 
explosive gases in mines must, by the rules of the German 
mining authorities, be provided with firedamp-proof casings. 
In order to ascertain what design of motor will best meet 
this danger, numerous careful experiments, in which the 
mining authorities and several electrical firms have taken part, 
have in recent years been made in Germany. On the basis of 
the experience obtained in the course of these, the Siemens- 
Schuckert Works are now placing on the market special 
motors which are tested as to their explosion-proof qualities 
in a testing shed installed for the purpose. 

The leading idea in the design of these motors is that an 




















Fig. 1i—-COMPLETELY ENCLOSED MOTOR 


explosion within the casing cannot produce disastrous results 
unless it extends to the explosive gases without. The explo- 
sion can be confined to the inside of the motor by the com- 
plete envelopment of the latter in a casing the different parts 
of which, with their screwed connections, are made strong 
enough to resist the extra pressure set up—Fig. 1. 

In a second design of the Siemens-Schuckert Works for 





ment should have been in existence, though entirely un- 





explosion gases escaping from the motor casing is lowereg to 
such a degree that these cease to be capable of igniting th 
external mine gas. The idea is the same as that underlying 














Fig. 2—SECTION OF FIREDAMP-PROOF MOTOR 


the Davy safety lamp. The front faces of motors of this 
description are provided with ring-shaped outlets, behing 
which are arranged a number of thin disc rings spaced only 
| about $mm. apart—Figs. 2 and 3. The outflowing gases 

















Fig. 3—MOTOR WITH DISC RING GUARDS 


are obliged to traverse these very narrow passages, and, 
thanks to the large cooling surfaces, part with so much of 
their heat on the way as to be no longer able to cause 
ignition. This appliance may either be fitted to the whole 

















Fig. 4-MOTOR WITH GUARD PLATES OVER SLIP RINGS 


motor casing, as described above, or it may be confined to 
the parts in connection with which sparking is found to take 
place most readily, such as the slip rings outside the casing 
—Fig. 4. 








Lioyp’s REGISTER AND NAVAL ARCHITECTURE —The General 
Committee of Lloyd’s Register of Shipping bas decided to institute 
three scholarships in naval architecture to be available at the 
University of Liverpool. This decision, we are informed, has 
resulted from an appeal by Professor Abell, of the Alexander Elder 
Chair of Naval Architecture at the Liverpool University, which 
was strongly supported by the local committee of the society and 
many prominent shipowners. The value of each scholarship is £50 
a year, available for three years, and one will be provided annually. 
The first of the three will come into operation this year, and will 
be awarded on the result of an entrance scholarship examination, 
which, it is understood, will be held in September next. ‘The 
conditions laid down for these scholarships will be the same as 
those previously given, and include an important provision that 
competitors must. satisfy the society as to their knowledge of 
practical shipbuilding. 

BUENOS AIRES PorT EXTENSION.—As already announced, a decree 
was signed at the end of April by the Argentine (jovernment award- 
ing thecontract forthe New Port works, Buenos Aires, to(’. H. Walker 
and Co., Limited, engineers and contractors of London, the total 
amount of the contract being about £5,500,000. The work involves 
the reclamation of overa million square yards of land, the construc- 
tion of four new docks with quays extending for over 5000 lineal 
yards, and warehouses covering about 100 acres of floor space. In 
the reinforced concrete portion of the work, it is anticipated that 
about 154,000 cubic metres of concrete will be required, and about 
19,000 tons of steel. The total scheme includes 14 large ware- 
houses, 20 sheds, 80 subways uniting the various warehouses and 
sheds, and a number of large grain silos The engineers for the 
general scheme are Livesey, Son and Henderson. The reinforced 
concrete scheme was prepared by Edmond Coignet, Limited, of 
London, and the buildings are to be executed ronage: A in this 
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the solution of the same problem, the temperature of the 





material, including walls, roofs, staircases and loading platforms. 
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RAILWAY MATTERS. 


cavation has commenced at Litherland as prelimi- 
to the construction of the proposed Seaforth and Sefton 
n electric railway, which is to connect the Liverpool over- 
with the Cheshire lines, thus forming a new route 
petween the Dingle and Southport Lord-street. The period of 
construction will not exceed two years. 


Tue municipal authorities of Copenhagen, states the 
have decided to take over the working of the 
lectric tramways in the Dauish capital from August Ist next. 
The tramway company will, however, continue to work the 'Tuborg 
suburban line, and also the power station for the supply of 
electrical energy for lighting and power purposes, 


Tux growth of Prince Rupert, the Pacific Coast 
terminal of the Grand Trunk Pacific, is illustrated by the fact that 
jast year over 300 ocean vessels with a tonnage of about 325,000 
tons and crews numbering upwards of _21,000 men called at that 

rt, and, in addition, 1 coastwise vessels with aggregate 
Coange of 450,000 tons, and crews numbering 26,000 men. 


Goop progress is being made with the extensions of the 
Leeds tramways to Morley, and it is hoped they will be completed 
before the Coronation, The line between Leeds and Churwell is 
the first section, and that from Churwell to Morley is to be a single 

The works will cost about £50,000. The railless system of 
yetween Leedsand Farnley is another of the works in hand. 
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Ir appears from a note in the Railway Gazette that 
the Michigan Central has put on a new train from Detroit to New 
York, known as the “ Detroiter,” which is timed to run over the 
Canada Division from Windsor to Bridgeburg, a distance of 226.24 
miles, in 3 hours 40 min., or 61.7 miles an hour. Details regarding 
the time-keeping qualities ef this train have not yet been published. 


Tur following information is given in a consular report 
with regard to the locomotives purchased for the last three years 
by the Minho e Douro State Railway :—Six from Belgium, 3 from 
Glasgow (in course of construction), and 10 from Germany (4 in 
course of construction). It may be interesting to note that on the 
Minho e Douro Railway there are two locomotives at work, of British 
make, which were built as far back as 1856. 


Ir is stated in the Ratlway Gazette that the Great 
Northern Railway (Ireland) and the Great Southern and Western 
Railway have each exchanged a f ger engine for the purpose 
of carrying out an economic experiment recently tried by many of 
the principal railway companies in England. The Great Northern 
engine is being run from ublin to Cork and back, and the Great 
Southern engine from Amiens-street to Belfast and back each day. 


Tue Tramway and Railway World states that the 
official tramway traffic returns of 64 of the principal undertakings 
of the United Kingdom for the week ending May 6th amounted to 
£211,115, or £14,499 more than for the corresponding week last 
year, while the track mileage was 2519, or 64 more than for the 
corresponding week. The receipts were at the rate of £83 16s. 2d. 
per track mile, an increase of £3 14s. 5d. per mile as compared 
with last year. 


We hear that the North-Eastern Railway Company is 
experimenting with an automatic apparatus for locking carriage 
doors. It consists of an iron rod running the length of a coach on 
either side under the bottom edge of the doors. When the train 
moves 4 bolt is forced into a slot at the foot of the doors, and when 
the train stops it is shot back again. This is effected by a simple 
arrangement connected with the wheels of the coach, e 
arrangement allows a door to be closed when a train is moving, 
but not to be opened until the train stops, 





Procress has been made during the year on the 
Ichang-Wanhsien Railway, China, and there are now 30,000 men 
employed on it. Construction trains are running for five or six 
miles from Ichang, and the embankment is almost completed for 
about 13 miles. The first tunnel, which occurs at this point, and 
is some 1000ft. long, was successfully pierced several months ago, 
and work-is being vigorously carried on at anothor tunnel 6000ft. 
Jong, as well as on the earthworks up to Kueichow, about 100 miles. 
The work is progressing even more rapidly than was expected. 


THE proposal to apply to the Light Railway Commis- 
sioners for powers to construct 2 railway between Boston and 
Wrangle was recently considered at a meeting in Boston, where 
the scheme was explained by Mr. H. J. Tingle. The project 
includes a passenger station on the north side of the town, and a 
line running through Benington, Leverton, Leake, and Butterwick 
to Wrangle, goods traffic being provided for by a branch joining 
the Great Northern Railway in ton. The total cost, including 
the purchase of land, is estimated at £100,000. It is not 
—" that there will be any engineering difficulties in the 
work, 


Tur Inter-state Commerce Commission has issued a 
bulletin giving statistics of biock signals in use January Ist, 1911, 
on the steam and electric railways in the United States. Only 
those electric railways which are engaged in inter-state commerce 
and are equipped with automatic absolute block signals are included 
in the tables. The total length of railways worked under the 
block system was 71,269 miles, an increase over 1910 of 5511 miles, 
Of this amount 17,711.5 miles were equip with automatic block 
signals. The increase in sntcnaaile Wed signals was 3474 miles. 
‘Telephones were used for train dispatching on 41,717 miles of road, 
an increase of 15,373 miles during the year. 


A RETURN issued from the Board of Trade offices gives 
figures for last year regarding the railways of the United Kingdom. 
There are 23,387 miles of railways open for traffic, 10,318 miles 
heing of single track. The authorised capital of the companies 
operating these railways is £1,399,275,000, of which £1,318,469,000 
has been paid up. The number of passengers—exclusive of season 
ticket holders, whose numbers are put at 752,000—carried durin 
the year was 1,306,633,000, of whom 1,248,665,000 travelled thi 
class, 28,168,000 travelled second class, and 29,800,000 travelled 
first class, The minerals carried totalled 404,825,000 tons, and the 
general merchandise 109,263,000 tons. The receipts from 
passenger traffic were £52,746,000, of which £32, 929,000 came from 
third class, £3,408,000 from first class, and £2,128,000 from second 
class passengers, and £4,776,000 from season ticket holders. The 
total gross receipts were £123,889,000, and the total expenditure 
was £76,592,000, leaving net receipts of £47,297,000. 


THe new electric locomotives recently built in Switzer- 
land for the Corcovado Rack Railway at Rio de Janeiro are referred 
to in the Railway Gazette. This line, which is some 24 miles long, 
is on the Riggenbach system, and ascends the Corcovado Hill, over 
2200Ft. high, from which one of the most beautiful views in the 
world is obtained. The gradients of the line vary from 1 in 25 to 
lin 38, The line is operated by means of current transmitted 
some 50 miles at a pressure of 44,000 volts and 50 periods per 
second, A double transformation is made to 6000 and subsequently 
to 750 volts for use on the overhead line. The locomotives are 
each fitted with two 8-pole 1f5 horse-power motors, and the reduc- 
tion ratio is 1 to 11.3. The motors, when descending, work on the 
regenerative principle if necessary, producing the current required 
for the motor fan, and the train lighting and signal a paratus, 
thus pe pe the trains independent of the overhead line. The 
nature of the line renders safety appliances important, and at each 
side of the rack wheel is a groove var ; there is also an electric 
brake, and an automatic hand brake which comes into action when 
a speed of 7 miles per hour is exceeded. 





NOTES AND MEMORANDA. 
A uirtLe lard oil rubbed on hardened. and polished 


steel work. which is to be drawn on a plate over an open-forge fire, 
will prevent the smoke from obscuring the tempering colour. 


A paTENT has been granted for a case-hardening mix- 
ture which contains coal or coke, lime, and soda-ash, a suitable 
mixture consisting of 80 parts of granulated coke, 20 parts of 
powdered bituminous coal, 10 parts of powdered soda-ash, and 15 
parts of air slaked lime, with or without 5 or 10 parts of oil or 
other hydrocarbon to maintain an intimate mixture. 


WrittnG in Power a correspondent says that cast iron 
collector rings on revolving field alternators are very hard to 
smooth after becoming rough from arcing. The “blisters” that 
have been raised are chilled and cannot be cut with a file. The 
best way to deal with such cases, he considers, is to grind a 
eit of an old emery wheel to the shape of the collector ring 

rush, put it in one of the brush holders and run the machine, 
applying a little oil to the collector ring. 


Aw article in the Electrical World on the “ Cost of 
Generating Electrical Energy in Steam-driven Central Stations of 
Small and Medium Size” gives a number of curves.showing as 
ordinates total cost per kilowatt-hour generated, load factor per- 
centages, coal consumed per kilowatt-hour, percentages of total 
operating costs due to fuel and labour expense, the abscissie of all 
these being millions of kilowatt-hours generated per annum. A 
curve of ‘“‘generator rating per man” for various sized stations is 
also given. 


A MACHINE claimed to revolutionise the box-making 
industry has been constructed in America. The complete machine, 
which weighs 60 tons, requires a floor space of 300ft. by 600ft., and 
will produce from the raw material 5000 completed boxes every 
ten hours. ‘Ihe machine is designed to handle pulp-board stock, 
80 per cent. of which material is ordinary sawdust, the remainder 
being bark, stripping, slabs, and other waste materials of lumber 
camps. Boxes manufactured from pulp board are claimed to be 
lighter, more durable, and safer than the ordinarily made box or 
crate, 


TREES in watersheds have a beneficial effect, according 
to the last annual report of the Board of Water Commissioners of 
Middleton, Conn., in which it is recommended that 46,725 trees be 
set out at Higby reservoir. The benefits to be derived from a 
growth of trees on the watershed of the reservoir are said to be the 
following :—The roots of the trees hold the soil and to a great 
extent — its wash into the reservoir; the leaves and twigs 
that fall form a covering on the ground that protects the soil from 
the wash of the rainfall, they also absorb a large quantity of water 
and let it flow off gradually to the reservoir, thus continuing to be 
a benefit to a water supply for a long time after a cleared land 
would be dry ; the foliage of the trees forms a canopy which serves 
to lessen the effect of evaporation upon thé surface of the ground. 


Ir appears from a recent issue of the Electrician that 
there are about 200 electrically driven winding engines at mines, 
&c., in various parts of the world. Of these about thirty are in 
this country. A few are really coal hoists, but the majority are 
engaged in hoisting at mines. With comparatively few excep- 
tions the electricity is supplied as bigh-tension alternating current 
at about 50 cycles. The hoisting speed varies greatly. In some 
of the Transvaal mines the hoisting speed exceeds 3000ft. per 
minute. In the majority of cases a continuous-current motor is 
used for the actual winding, often with the Ilgner fiy-wheel 
equaliser set combined. In a few cases alternating-current motors 
are used for the winding. The larger development of the electric 
winder in Germany is to a considerable extent due to the policy of 
utilising blast-furnace and coke-oven gases in large gas engines, 
and with the power thus generated producing electricity for dis 
tribution to the surrounding works and towns. 


AccorDING to statistics collected by the Forestry 
Branch of the Department of the Interior, there were 622,129 
cords of ga’ wood used in Canada during the year 1909. Of this 
the total value at the mill was £692,816. In spite of a decline in 
the price of pulp wood, the value of the wood increased more than 
£110,000 over that used in 1908, the quantity used being more 
than 30 per cent. in advance of that used in the previous year. 
There are some sixty pulp mills in the Dominion, and of these 
reports were received from fifty. Half of these mills are in 
Quebec, one-fifth in Ontario, and the rest are situated in New 
Brunswick, Nova Scotia, and British Columbia. The province of 
Quebec furnished over half the pulp wood. Ontario gave about 
one-third, while the rest was obtained in New Brunswick, Nova 
Scotia, and British Columbia. Two species of timber, namely, 
spruce and balsam, furnished 99 per cent. of the wood used in the 
making of pulp. Poplar, hemlock, and jack pine were also used. 
Three-fifths of the pulp wood cut in Canada during 1909 was 
exported to the United States for manufacture. Nearly all this 
wood went from Quebec. The average price received from it was 
only 45 cents more than was paid at the Quebec mills. 


AccorpinG to the Electrical Review, a new compass 
which is capable of resisting the influence of masses of steel has 
been fitted in the battleship Collingwood at Devonport, for trials 
under varying weather conditions, and as to its ability to with- 
stand the concussion of heavy guns. The new compass owes its 
immunity from disturbing influences to the application of the 
gyroscopic principle, which, acting on the system of which the 
needle is part, ensures its retention in the true position. The 
control and adjustment of the compasses of modern war vessels 
has become a matter of considerable difficulty, owing to the almost 
entire elimination of wood from the construction, and the adoption 
of an upper deck armament of guns of exceptional length, together 
with thickly armoured conning, director, and signalling towers. 
All these act as disturbing factors to the compasses in their 
vicinity. The use made in recent years of non-magnetic steel in 
the conning towers, and of metal in the chart-houses and on the 
upper bridges to neutralise the disturbing effects of large quan- 
tities of steel, has been attended with considerable success, but it 
has been felt that an alteration in the design and construction of 
the compass itself is needed, and the Admiralty has intimated that 
an improved compass would be welcomed. 


A note in the Electrician refers to a rotary converter 
by which a variable ratio between the alternating and direct- 
current pressures can be obtained without the use of complicated 
apparatus or wiring. This machine is provided with auxiliary 
regulating poles, which are so set that each regulating pole adds 
nigtetionly Ste flux to that of a main pole, either increasing or 
decreasing it, and so increasing or decreasing the direct-current 
voltage. The current in the regulating pole circuit is varied by 
means of a rheostat inserted in this circuit. Five of these rotaries, 
each having a capacity of 1000 kilowatts, have been put into service 
by the Potomac Power Company. Three of them are used in rail- 
way work for supplying current to the Washington Railway and 
Electric Company. They give a variation in pressure from 515 to 
600 volts. By means of these machines any desired sub-division 
of load between the various sub-stations of the railway company 
can be obtained, as, by increasing the potential at which the power 
is supplied by a sub-station, other conditions remaining the same, 
its load may be increased, and by reducing the potential its load 
may be diminished. These machines have the usual shunt and 
series winding on the main poles and a shunt winding on the 
regulating poles. The field winding on the main pole gives the 
usual compounding voltage at any pressure to which the machine 
is adjusted by the rheostat in the regulating pole circuit. The 
other two converters are used for lighting at a pressure between 
240 and 300 volts, 





MISCELLANEA. 


AccorpinG to a consular report a wireless telegraph 
station on the Telefunken system has been opened on the Atlantic 
coast, a few miles east of Bahia, and has already proved of great 
use to the shipping interest. It has a nominal range of 400 miles, 
but has been in communication with vessels at considerably greater 
distances, 


THE discovery of a seam of good quality coal, which 
far exceeds in importance anything that has yet been found in the 
Kent coal area, was pierced on Wednesday, May lith, in a 
concessions boring north of Dover, the seam proving to be no less 
than 12ft. 10in. thick. The seam wasstruck 70ft. below one nearly 
5ft. thick, and is believed to be second only to the great seam of 
South Staffordshire. 


AccorDING to a statement published in the Taeglische 
Rundschau, the main armament of the new super-Dreadnoughts 
Helgoland, Thueringen, and Ostfriesland will consist of twelve 
12in. guns, as compared with the 1lin. guns of the Nassau class. 
The new 12in. weapons will be mounted in pairs in six turrets, 
The secondary armament will consist of fourteen 5.9in. quick-firing 
guns amidships, and the broadside fire will be eight 12in. and seven 
quick-firing guns. These ships are due to begin their trials in the 
autumn. 


For some years past the Blackpool Corporation has 
used sea-water where practicable for washing and watering the 
streets, but hitherto the sea-water mains have been confined 
chiefly to that part of the town near the promenade. According 
to the Times a scheme has now been to, which will cost 
£7000, for the carrying out of extensions. It is thought desirable 
for sanitary reasons that the mains should be extended over the 
town as early as possible ; the roads to be dealt with first will be 
those along which there is considerable motor traffic, and where, in 
consequence, there is much dust. 


It is reported that an unusual state of affairs prevails 
on the Tyne at the present time in the ship-repairing industry, 
which has shown for some weeks extraordinary activity. Ship's 
carpenters are in such demand that they are in a great number of 
cases performing double work, being employed in one ship-repair- 
ing establishment through the day and devoting their energies to 
another firm in the evening. This isa thing hitherto unknown. 
The big French sailing ship Europe was docked on Wednesday, 
May 17th, for repairs after lying waiting for a fortnight. The 
delay has been due to the congested state of the docks on the 
river caused by the rush of repair work. 


Tue final meeting for the winter session of the Birming- 
ham and District Electric Club was held at the Colonnade Hotel, 
on Saturday night, May 13th, when Mr. F. W. Foster presided. 
Mr. V. E. Walters read a paper on “‘ Exhaust Steam Utilisation 
for Generating Electricity,” in the course of which he described 
the economy in the working of steam plant which could be effected 
by using the exhaust steam from the existing engines. He urged 
that this plan should be adopted at electric generating stations, 
and in steel works and collieries. In the last case he admitted the 
difficulties were great owing to the intricate nature of the workings, 
but he showed that they could be overcome by the adoption of a 
heat accumulator. 


A sHorT time ago, while some workmen were engaged 
in a sewer in Hagley-road, Birmingham, they noticed a discharge 
of petrol passing down the sewer. When the liquid met the hand 
lamp carried by the men it burst into a flame, which was carried 
a long distance. On investigation it was found that the discharge 
came from a garage in the neighbourhood, and the matter was 
reported to the Public Works Committee of the Birmingham City 
Council. The subject was recently discussed at a meeting of the 
Committee, and instructions were given to the town clerk and city 
surveyor to send a notice to the owners of motor vehicles in Bir- 
mingham calling their attention to the danger of discharging 
petrol into the sewers. 


At the last monthly meeting of the North-East Coast 
Institution of Engineers and Shipbuilders, held at Bolbec Hall, 
Newcastle-on-Tyne, Mr. Joseph Chilton read a paper entitled 
‘*Some Notes on the Speed and Power of Machine Tools.” He 
pointed out that since Mr Littledale read his paper on the same 
subject before that Institution, some few years ago, tool steel had 
been enormously improved, and so had the machines for using it. 
Some of the tools new at that period were to-day quite obsolete, 
and in the machine shop new problems had constantly been arising. 
To-day the demand was for accuracy of workmanship combined 
with the utmost speed and economy of production, and works 
managers were expected to produce these results with a minimum 
of capital expenditure for plant and tools. 


AT a meeting of colliery agents and merchants, held at 
Leeds on May 9th. Colonel Shaw spoke on the increasing importa- 
tion of oil fuel. He said that although oil fuel was not at present 
a serious competitor of coal, it was gradually coming into favour, 
and he regarded it as an ‘‘insidious disease.” During the last 
three years the Navy had increased its use of oil fuel 100 per cent. 
Every ton of oil fuel bought for the Navy displaced a ton of coal, 
and the effect of that was to put a certain number of men out of 
employment. Consequently if such fuel came to be used exten- 
sively there must he a heavy fall in the selling prices of coal. If 
there was a rise in the cost of production owing to legislation and 
a heavy fall in the selling price owing to the importation of oi! 
fuel, the coal trade could not avoid a heavy loss, which would fall 
on producers and merchants. 


For some time past there has been keen competition 
between Natal colliery owners and South African importers of 
Welsh coal, which, for many years, has held the mastery, but 
there is evidence, states the Journal of the Royal Society of Arts, 
that at the present time a change is taking place, for recently 
a statement of considerable interest to those connected with the 
coal industry was made before the Commercial and Industrial 
Commission sitting at Pietermaritzburg, to the effect that, for the 
majority of purposes, Natal coal had supplanted Welsh coal. In 
the agricultural industry, farmers who aforetime used Welsh coal, 
and that only for threshing, are now using the local coal. The 

uantity of imported coal going into Cape Town is computed at 
tons per annum. It is now affirmed that the quantity of 
Natal coal used is more than that per month. 


At the Moose Mountain mine in Ontario, Canada, 
states the Jron and Coal Trades Review, magnetic iron ore of a high 
grade is picked from the ground by electro-magnets and loaded 
into cars for the crushers. The ferrous material occurs-in the side 
of a hill, and is lcosened and broken up into 500 Ib. masses by 
blasting. It then rolls down to the base of the hill, where an 
electro-magnet, mounted on a crane, is used to pick it up and load 
it into mine cars, at the same time effecting a rough separation, 
since the rock and other non-magnetic material are left behind. 
The electro-magnet used has a capacity for handling 1200 Ib. of 
pig iron at a load, but such is the magnetic quality of the un- 
refined ore that 800 lb. can be picked up easily in spite of its 
unpromising character. This 800 1b. figure was obtained as the 
average of a number of loads, in some instances the individual 
lift exceeding this amount by several hundred pounds. A steam 
shovel was formerly used for loading the ore, but the density and 
hardness of the magnetite rapidly destroyed the buckets, so that 
other means had to be resorted to. The installation of the electro- 
magnets also saves handling a quantity of stone which is broken up 
along with the ore in its native bed, and thus relieves the crushing 
and magnetic separating plant, to which the material is afterward 
taken for concentrating before being shipped to its destination, 
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The Resistance of Railway Wagons. 


TWELVE months ago, to be precise, on May 6th 
and May 20th, 1910, we gave the results of certain 
American experiments which go to show that the 
larger and heavier a railway wagon is the less will 
be the resistance to haulage per ton. Thus, the 
resistance is said to be only 3 lb. per ton for cars 
weighing 72 American tons, while it is 6 lb. to 8 lb. 
for 20-ton wagons. No attempt was made at the 
time to explain why such results should be 
obtained. We suggested that an explanation was 
needed, and called attention to certain events in 
the history of railways which bore on the points at 
issue—notably the investigations of Stephenson 
aud Wood. Quite recently Professor Schmidt 
wrote to say that the reduction in resistance is due 
to the fact that the load per square inch of journal 
surface being greater with the large than the small 
wagon, and the coefficient of journal resistance 
diminishing with the load, therefore the tractive 
resistance per ton of wagon is reduced. We have 
already replied to this statement. The questions 
involved are, however, complex, and we do not 
think that they admit of a single solution. It is 
worth while, therefore, to take a broad view of this 
problem of tractive resistance, and try to arrive at 
an explanation which will prove more satisfactory 
than that put forward by Professor Schmidt. 

Smeaton and other early engineers tested the 
resistance of common roads to vehicles with results 
which modified the design of the mail coach. 
With the advent of railways the inquiry was 
extended, and experiments long forgotten by or 
quite unknown to the modern engineer were made. 
A very elaborate inquiry of this kind was carried 
out about 1818 by Nicholas Wood and others, which 
began with an investigation of the strength of cast iron 
rails. The conclusion reached was that the maxi- 
mum stress to which a rail was subjected should 
not amount to more than about one-third of the 
breaking stress. Further experiments were made 
with wrought iron rails. One curious result was 
that when the rails were laid loose on supports the 
deflection was greater with a given load than when 
they were made fast, but the rail bore when loose 
a considerably higher stress without permanent 
deflection. Experiments were then undertaken to 
ascertain the relative resistance on cast and wrought 
iron rails. The assumption was that the cast iron 
rails being stiffer offered less resistance. To test 
this two pairs of rails were laid down side by side, 
one of cast the other of wrought iron. A pair of 
wheels keyed on an axle was then loaded inside the 
rim at one side with moveable weights. The 
wheelsthus unequally loaded became like a pendulum 
by the centre of gravity being thrown near the peri- 
phery at one side, and they would, of course, only 
remain at rest when the line of gravity passed 
through the centre of the wheels. The pair of wheels 
was placed on the rails and rolled along till 
the centre of gravity was some inches out of 
the perpendicular. Being then released, the wheels 
rolled backwards and forwards until the resistance set 
up between the tires and rails brought them to rest. 
The less the resistance the greater the number of 
oscillations. A scale was used to measure the 
extent of the oscillations observed through a tele- 
scope with micrometer hairs. The number of 
oscillations was counted and their extent recorded. 
Thus at the commencement the extent of the vibra- 
tion was 5in., and when the 56th oscillation had taken 
place its range fell to 4in. The wheels were lifted 


530 | first on to the cast iron and then to the wrought 


iron rails, and so on alternately till the end of the 
experiment. It was found that the number of 





oscillations depended entirely on the stiffness of the 
rail, being the same for wrought and cast iron. 
The general deduction is thus set forth :—‘‘ To ensure 
no increase of resistance in wrought iron rails their 
rigidity should be such as that by carriages with 
springs one-fourth, and by carriages without springs 
one-half, of the weight will not cause a deflection in 
the middle of the rail equal to .032 of an inch.” 
The cast iron rails were 3ft. Yin. long and weighed 
561b.; the wrought iron rails were 3ft. between 
bearings, and weighed 28 lb. per yard. 

We have cited this experiment at some length 
because it showed that springs played an important 
part in the determination of the coefficient of resist- 
ance as between wheel and rail. If with springs we 
say, for the sake of argument, that the resistance 
was half that without springs, it is obvious that by 
diminishing the elasticity of the spring the resist- 
ance would be increased; and so we might go on 
until the rigidity of the spring became so great that 
the vehicle might be regarded as springless. This 
is no more than is generally recognised for common 
road vehicles, springs invariably reducing the resist- 
ance. It is very well known that the springs of 
ordinary four-wheeled wagons do little more than 
serve to distribute the load upon the wheels; they 


‘| scarcely ever move when the wagon is running on 


the rails. They are too short and too stiff; and we 
see no reason to doubt that this statement holds 
equally good of United States four-wheeled wagons. 
If we turn now to the heavy wagon, we find that it 
is carried on two four-wheeled bogies. Now it is 
very well known that in passenger rolling stock, 
at all events, the axle-box springs of bogies do not 
move. The boxes do not play up and down in the 
horn plates. Bogies, indeed, are sometimes made 
without any axle-box springs. This is because there 
are four points of contact with the rail, and one 
central point of contact with the _ insistent 
load; and the vertical inequalities in the rail 
level never coinciding, as the bogie runs tilt- 
ing takes place first at one corner, then at another ; 
but the freedom of motion is such that there is 
seldom, if ever, sufficient downward resistance to 
tilting to bend the axle box spring. The result is 
that the tractive resistance of bogie stock ought to 
be theoretically, and probably is in practice, less as 
far as vertical inequalities in the rail are concerned 
than is that of ordinary four-wheeled coaches or 
wagons. So far as we are aware, little or nothing 
has been done to arrive at comparative resistance 
figures for stock with and without bogies; but so 
far as inquiry has gone it goes to show that the 
superior flexibility of bogie stock materially reduces 
its resistance to traction. Another point for con- 
sideration is that the rigid wheel base of a four- 
wheel 20-ton truck will probably be about 12ft., 
while the rigid wheel base of a bogie will not be 
much more than half as much. The advantage 
possessed by the double-bogie vehicle in turning 
curves is too obvious to need insistance. It seems 
to be quite obvious that in framing an explanation 
of the results of the experiments with large and 
small wagons which we have recorded, we must not 
ignore the influence of the bogie in reducing resis- 
tance. It may be urged that the road resistance as 
compared to the axle-box resistance is too small to 
count. This may be true of rails dead straight and 
level, but it is not true of loosely coupled vehicles, 
swinging, jumping, and plunging along the road. 
We advise anyone who wants convincing to try a 
trip in a goods guard’s van and see what comes of it. 
The running of single vehicles along a straight and 
smooth bit of railway cannot be taken as conclusive 
evidence as to resistances encountered and the 
energy wasted when a goods train is running, and 
the wheels are constantly moving backwards and 
forwards across the rail tables. It is not impos- 
sible, indeed, that the heavier the vehicle the more 
steadily will it run, because of its greater inertia, 
and consequently the less will be its resistance. 
We may turn now briefly to the question of 
axle-box resistance. Nicholas Wood carried out a 
series of experiments which have never been 
exceeded in accuracy. Much that has been put 
forward as new in the action and use of lubricants 
he discovered. He attaches the utmost importance 
to the characteristics of the unguents used, and 
to the flooding of bearings with oil. The surfaces 
must never come in contact, and so on. For the 
detailed account of these experiments we must refer 
our readers to “ Wood on Railways,” published in 
1832, that is to say, seventy-nine years ago. The 
results of many hundreds of experiments he found 
to justify the following conclusions :—That in prac- 
tice we may consider the friction of carriages moved 
along railways as a uniform and constantly retarding 
force, equal to about zoooth of the insistent loads, or, 
say, 2.25 lb. per ton. That there is a certain area 
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of axle-bearing surface compared with the insistent 
weight when the resistance is a minimum. That 
when the area of bearing surface is apportioned to 
the insistant weight, the friction is in strict ratio to 
the weight. He failed in every case to trace any 
reduction in the coefficient to increase in pressure. 
But he directs particular attention to the difference 
in results brought about by the condition of the 
heavy surfaces, the nature of the lubricant, and the 
way in which it is applied, showing that results 
apparently quite contradictory may easily be 
reconciled by differences between, for example 
tallow and the best neat’s-foot oil when applied to a 
bearing. His conclusions were endorsed by Rankine, 
who held that the friction which a given pair 
of solid bodies, with their surfaces in a given 
condition, are capable of exerting, is simply propor- 
tional to the force with which they are held together. 
In this connection, however, it must be steadily 
kept in mind that generalisation is of no use. The 
laws of friction are to be those specialised for 
railway axles, which have narrow bearings, the 
loads on which vary constantly and irregularly 
because of the swinging and jumping of the vehicle. 
The end-on shoulder stresses are never constant, 
changing in amount because of curves and lateral 
oscillations of the vehicle. The conditions are quite 
different from those ofa flooded bearing, with oil under 
pressure, running in a laboratory or a testing house. 
The experiments made on train resistance since 
Wood's time have been almost continuous, but they 
have failed to provide any universally accepted law 
and they have not been directed to the apportioning 
of resistance to the various moving parts of the 
train. Rolling resistance has heen accepted as 
nearly negligible. As for axle resistance, tests 
have of late years been directed almost entirely to 
ascertain the relative merits of axle-boxes of dif- 
ferent construction, and the value of various lubri- 
cants and systems of applying these to the journal. 
A review of all the cireumstances goes to show that 
it is doubtful that the coefficient of friction in rail- 
way axles is altered in any significant way by 
variations in the load per unit of bearing surface; 
that the generally received opinion is that bogie 
stock runs with much less resistance than four- 
wheeled vehicles; and that the weight of evidence 
is in favour of our hypothesis that large wagons— 
50 tons and over—run with less resistance than 
20-ton wagons, simply because they are carried on 
bogies. In saying this, we do not overlook the 
statement that even 20-ton wagons on four wheels 
run with less resistance than 10-ton wagons. We 
are very far from attributing resistance to a single 
cause. Further experiment is necessary before any 
definite conclusions can be reached. A crucial 
experiment easily carried out would be the cutting 
away of the bearing surface in small wagon axle- 
boxes until it was identical in area per ton wi h 
that of the heavy wagon. Conversely, these last 
might be fitted with wider bearing slips. In this 
way it would be possible to obtain very valuable 
information. No cheaper method could be found 
of reducing the cost of haulage than cutting down 
the bearing surface in wagon axle-boxes, if Pro- 
fessor Schmidt’s explanation is the true one. 


Iron and Steel Production and Exports. 


THE iron and steel trades are so largely depend- 
ent upon the export trade for the disposal of a 
considerable portion of the production that it is, 
perhaps, surprising to find that the output of pig 
iron can reach a maximum in one year without 
the exports of iron and steel also being simul- 
taneously the highest on record. Yet this is pre- 
cisely the situation of affairs which prevailed in 
the United Kingdom in 1910. On the other hand, 
the manufacture of pig iron both in the United 
States and in Germany in 1910 was also greater 
than in any year in the history of either country, 
and the exports of iron and steel in each instance 
were likewise the largest ever known. These cir- 
cumstances show how closely the production of 
pig iron is connected with the movements in the 
export trade in iron and steel and their manufac- 
tures. As a general rule, any expansion in the 
make of pig iron is accompanied by an augmen- 
tation in the exports of finished products, or 
the former may, perhaps, be more correctly 
stated to be one of the effects of the latter develop- 
ments. Therule applies to Germany in particular 
in 1910, and to the United States to a lesser extent 
in the same year, whereas the position in the 
United Kingdom in 1910, although more favourable 
from the export point of view than in 1909 or 1908, 
was considerably more unsatisfactory than in the 
record year for exports of iron and steel in 1907, 
which immediately followed the previous record 





year in the production of pig iron of 1906. 
Apparently a fairly large portion of the output of 
pig iron in the concluding months in 1906 was first 
placed in store and subsequently worked up and 
exported in 1907, and thus contributed towards the 
attainment of the maximum export tonnage which 
was registered in that year, and which has not 
been reached since. The exports of iron and steel 
in 1907 were actually 559,000 tons greater than in 
1910, notwithstanding the fact that the production 
of pig iron last year was in excess of any preceding 
twelve months. In other words, the figures in 
question represent a diminution of that extent in 
the export trade for the two years placed in com- 
parison, although 1910, as previously mentioned, 
was considerably more favourable as regards the 
quantity of iron and steel sent out of the United 
Kingdom than either 1909 or 1908. 

It will doubtless have already been understood 
from the preceding observations that the production 
of pig iron throughout the world in 1910 con- 
stituted a fresh record, in which the three prin- 
cipal iron and steel-making countries participated 
to the largest extent from a quantitative standpoint. 
If Great Britain is first taken into consideration, it 
is found that, although the output of pig iron last 
year represented a maximum, it was only 67,000 
tons in excess of 1906, which was the previous 
record year in this country. The returns com- 
piled by the British Iron Trade Associa- 
tion show a production of 10,216,000 tons 
in round figures in 1910 as compared with 
9,664,000 tons in 1909, whilst the quantity 
registered in 1906 was 10,149,000 tons. The 
figures for last year indicate an increase of 552,000 
tons over 1909, but the advance, as contrasted with 
1906, as already mentioned, is only 67,000 tons. 
In the case of Germany the statistics issued by the 
Association of Iron and Steel Producers exhibit an 
output of 14,793,000 metrical tons in 1910 as com- 
pared with 12,917,000 tons in the previous year, 
being an augmentation of 1,876,000 tons. As the 
preceding year of greatest output was 1907, when 
the quantity of pig iron made amounted to 
13,045,000 tons, it will be seen that the volume of 
production in 1910 was yet 1,748,000 tons higher 
than in the former record year. Turning now to 
the United States, it is noteworthy to remark that 
the country’s output of pig iron, which was the 
highest known in 1909, made further progress last 
year. The figures, as published by the American 
Tron and Steel Association, represent 27,298,000 
tons for 1910 as compared with 25,795.000 tons in 
the previous twelve months, or an increase of 
1,503,000 tons; whilst the former year of greatest 
production was 1907 with 25,781,000 tons, or only 
slightly less than in 1909. 

It is, perhaps, well to inquire what has become 
of the increased production of pig iron in 1910, as 
contrasted with the previous year. A large portion 
of the additional output in Great Britain was 
exported, whilst the remainder either passed into 
home consumption or was placed in stock, the 
latter being the more probable assumption. Indeed, 
it was stated at the recent meeting of the British 
Iron Trade Association that a large amount of pig 
iron is going into store, and that the prices realised 
are very low. The increase in the output of pig 
iron in Germany last year was partly consumed in 
the domestic market, and partly sent to other 
countries, mainly the latter. The German exports 
in 1910, however, experienced such a large ex- 
pansion that, as was set forth in this journal 
two or three months ago, they challenged the 
British position for supremacy in the export trade. 
On the other hand, the growth in the production of 
pig iron in the United States last year was mainly 
absorbed by the inland market, although the 
American exports of iron and steel were increased 
and were the largest in the history of the country. 
The American exports, according to a telegram from 
New York on Monday, advanced by 30 per cent. in 
the nine months ended with March, and those for- 
warded to Canada, the United Kingdom, and 
British Oceania, alone rose by 61 per cent. in the 
same period, as compared with the equivalent term 
in 1909-10. It is, however, less from the United 
States than from Germany that British makers and 
exporters of iron and steel have to seriously con- 
sider the question of competition in the markets of 
theworld. With a highly protected home market it is 
possible for Teutonic rivals, assisted by the Essen 
Pig Iron Syndicate, the Steel Works Syndicate, the 
Wire Rod Syndicate, and the Rhenish West- 
phalian Coal Syndicate, &c., to dictate prices in the 
home market on the one hand, and on the other to 
dispose of the surplus output at any prices obtain- 
able in the export markets. It is quite immaterial 
whether any profit is secured in the export trade, 





as every ton sold abroad serves to aid in redug; 

the average cost of production, the total turnover 
showing satisfactory profits. It is impossible fo, 
British iron and steel makers, with fiscal conditions 
differing so widely as those of the United Kingdom 
and Germany, to meet German competition op 
equal terms in this respect; but unless they 
attempt to cope with foreign rivalry by the estab. 
lishment of some system of organisation or gp. 
operation, it is to be feared that British iron anq 
steel makers will definitely lose the leading position 
as exporters, even if they have not already done go, 


Taylorism. 


PROBABLY comparatively few of our readers 
know what Taylorism is, and yet at the moment jt 
is convulsing the minds of American works 
managers. It is no new thing, but it has been 
brought suddenly into the light again by the publi. 
cation of a book about it by its inventor. Ten 
years, or so, ago Mr. Taylor set about increasing 
the output of the Bethlehem works, and instead 
of tackling the machines which had already 
been speeded up, he “ started in,’’ as he himself 
would probably say, on the men. It was no 
ordinary case of hustling which he undertook. He 
did not go round and get rid of all the slow or in- 
competent men, and stimulate the remainder by 
methods known to managers, but instituted what 
has since come to be known in America as “ motion 
study.”’ He investigated every motion that a man 
or men had to perform in executing any given 
piece of work, from the lifting of it into a machine 
tool to the lifting out and depositing on the floor or 
truck. When he had got all his facts together, he 
drew up schedules which were known as route 
cards, which prescribed the exact order in which each 
operation, however small, was to be performed, and 
how long it was to take. Literally, he made a 
central office, the route-ing office, do all the 
thinking, and he endeavoured as far as possible 
to make the men machines, only better than other 


; machines for their particular jobs in that they could 


exercise a small modicum of intelligence—just about 
as much intelligence as a sensitive drill, which 
stops if too much work is put upon it, possesses. 
He succeeded, naturally in the face of a good deal 
of opposition, in working his plan, and has since 
extended it, whilst others—those who were present 
at the Birmingham meeting of the Institution of 
Mechanical Engineers will recall the long discourse 
on how to lay bricks economically—have applied it 
in other industries. 

There is much to be said for, but in our opinion 
and in thatof a great many American managers, more 
to be said against Taylorism. Everyone knows that 
it is labour that costs mongy, and that economising 
labour reduces production expenses more rapidly 
than any other practicable saving. But there are 
fair ways and unfair ways of diminishing labour 
costs, ways sportsmanlike and ways unsportsman- 
like, ways humane and ways inhuman. We do not 
hesitate to say that Taylorism is inhuman. As 
far as possible it dehumanises the man, for it 
endeavours to remove the only distinction that 
makes him better than a machine—his intelligence. 
We have always said, and it is now being generally 
admitted, that the modern machine tool leaves but 
little scope for intelligence. It is bad enough in 
that respect, but Mr. Taylor wants to go a step 
further and knock out the remaining fraction. We 
shall be told that works are not run as scholastic 
institutions, and that it is the business of the 
manager to study nothing but economical produc- 
tion. We shall regret the day when any such low 
standard of the duties of an employer is taken in 
English works. Route-ing is a sort of stultifying 
punishment that we might mete out to convicts 
engaged in building a breakwater, but for Heaven's 
sake let us leave the free man who works for us 
something on which to exercise his intelligence, some- 
thing to make him higher than the machines he 
uses, and to give him a right still to call himself a 
man. We shall be told that this is sentiment. 
Well, why not? Sentiments before now have won 
great battles, and sentiments have saved great in- 
dustries. Do Americans forget that it was senti- 
ment that built the statue of Liberty at New York ? 
We cannot get on without them, and one of the 
finest and best sentiments we have is the right 
everyone has to his own individuality. Mr. Taylor 
and those who think with him have, if they will 
permit us to say so, got themselves entangled 
between practicability and expediency. They have 
discoveréd by their precious motion studies that it 
is practicable to reduce labour by route-ing, but 
they have never considered whether it is expedient 
to route. In the few cases where Taylorism is 
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employed it is successful, but we do not believe for 
ne moment that the American working man as a 
onole has descended to so low a level that he will 
he content to be routed through life. We shall see. 

Mr. Taylor’s system 1s naturally only possible in 
connection with some form of bonus system ; it is 
onceivable that men should work in the way 


ae are expected to work—so hard and so 
mechanically that comparatively few are able to 


keep up to the standard—without receiving more 
than the normal pay. But to our mind it destroys 
all the good qualities of the premium or bonus 
system. The premium system is intended to 
stimulate a man to activity, both bodily and 
mentally. It requires not only that the man shall 
be active and steady at his work, but that he shall 
be continually alive to new methods of performing 
it that may be quicker than the old, and for any 
such improvements he can suggest he gets the 
reward of increased pay. The work is not all done 
by a human card index shut up in an office, and 
knowing nothing more of shop operations than he 
__or more properly it—can pick up from sheaves of 
schedules. It is not reached mechanically but 
intelligently, not by the intelligence of the slide 
rule but by human intelligence. Americans have 
talked a great deal about the suggestion box and 
other devices for encouraging the workman to take 
an active interest in his work. Suggestion boxes 
have never been fruitful, but at any rate the idea 
which inspired them was a human idea, which, we 
submit, cannot be said of Taylorism. 


Airship Disasters. 


Harp on the heels of the Lebaudy airship 
disaster comes the news of another catastrophe to 
one of Count Zeppelin’s vessels. It perhaps scarcely 
required further evidence to convince all but the 
most ardent inventors and visionaries that the 
dirigible balloon as a practical means of attaining 
artificial flight is a hopeless failure. If, however, 
such evidence be required, then Count Zeppelin’s 
heroically resisted but persistent ill-luck should 
surely carry much weight-—at least with practical 
people. Even the German Press, which a year or 
so ago saw in Count Zeppelin’s invention the 
opening out of a never-ending vista of possibilities, 
and in the man himself a benefactor to the nation 
as great as any of those whose names are to-day 
held in veneration, is, in view of the latest disaster, 
compelled to admit that all is not well with air- 
ships as at present designed and constructed. 
Whether or not the future holds in store inventions 
and discoveries which will make possible a really 
practicable airship is more or less a subject for pure 
guessing. But that such an end will not be arrived 
at by the tinkering with mere details is practically 
certain. We need only look at the unwieldy bulk 
of the present-day vessels to recognise that here we 
have either a very elementary stage in the evolution 
of the perfect craft or an example, not by any 
means the first, of the misapplication of man’s 
inventive genius. There are many who already 
hold tc the latter view, and to the engineer, at 
least, it must appear that they are right. It may 
be true that in a bridge, a steamer’s hull, or any 
common object of engineering output, we never 
know exactly what stresses and forces are to be 
expected at each and every point. But we do know 
the limits within which such stresses and forces 
may be reasonably supposed to be confined. With 
the dirigible balloon, however, we are, as it were, 
seeking to confine sand in a sieve. A buffet from 
the wind, the slightest jar, a momentary collision, 
and the whole collapses, a tangled, broken mass. 
Using all the refinements of the higher mathe- 
matics we might calculate to the end of time 
Without arriving at an approximate value for 


the maximum stresses which under all con- 
celvable circumstances might arise in any 
given element of a dirigible balloon. We are at 


the mercy of all the forces of Nature—wind, rain, 
gravity, lightning, and from their infinite complexity 
of action, who will dare to extract a single work- 
Ing hypothesis? Count Zeppelin is certainly for- 
tunate in that his latest disaster, the fifth or sixth 
which he has suffered, has not been attended with 
any fatalities; but he must learn, and, with him, 
many other enthusiasts, that comfortable arm- 
chairs in luxuriously appointed cabins do not con- 
stitute an airship. It may be easy to design and 
construct an airship which, given ideal weather 
conditions and a large amount of luck, shall be 
able to sail with success a considerable distance—- 
éven across the Atlantic. But if this is the end 
and aim of the dirigible balloon, then it is hope- 
lessly doomed as an appliance of practical and 


of weather, the elimination, as far as it is humanly 
possible, of its dependence on chance, and the 
ability to dock and undock it without risking the 
total destruction of the whole machine, these and 
other points have yet to be secured. But from an 
engineering standpoint, is it remotely possible to do 
so with the present design of such craft ? 
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Heat Engines: Steam-Gas-Steam Turbines and _ their 
Auviliaries. By John R Allen, Professor Mechanical 
Engineering, University of Michigan, and Joseph A. 
Bursley, Assistant Professor of Mechanical Engineering 
University of Michigan. McGraw-Hill Book Company, 6, 
Bouverie-street, London, E.C. 1910. 

THE opening chapters of this volume treat thermo- 
dynamics in a very elementary manner, to a sufficient 
extent, however, to meet the requirements of the 
remainder of the book. Complicated formul# have been 
avoided, and the usual tabular information relating to the 
properties of steam and gases are given. In these chap- 
ters only the Carnot cycle is referred to, and thus a 
wrong impression is given as to what is practically pos- 
sible. In a later chapter on the steam engine this 
impression is not removed, and the Rankine cycle is not 
even mentioned, nor its efficiency. In the gas engine, 
however, the constant volume cycle is described and its 
efficiency obtained, and it is stated that the first demon- 
strator of this efficiency is ‘‘ Dougal” (?) Clerk. In 
Chapter IV. the difficult subject of calorimetry is treated 
in a somewhat sketchy manner; only two forms of 
separating calorimeters are described, and no warning is 
given the student of the great difficulties there are in 
obtaining a true sample, except that included in the 
standard rules adopted by the A.S.M.E., which are given 
verbatim. This chapter concludes with numerous numeri- 
cal examples, showing how todetermine the resulting tem- 
perature of mixtures. Chapter V. deals with combustion 
and fuels, and the following loose statement is made :— 
“In determining the heat value of a fuel only the 
hydrogen and oxygen, and in some cases the sulphur, 
are considered.” This is, of course, not meant. The 
analysis of gases by means of the Orsat apparatus is 
described in some detail, and information regarding the 
calorific value of various woods, peat, lignite, bituminous 
coal, and anthracite, are given. As regards the latter, it 
is interesting to note that the calorific value of the 
American anthracite coals is only about 13,800 B.Th.U. 
per pound, owing to the amount of ash they contain. 
Boilers are described in Chapter VI., and sectional 
drawings of some of the best known types are given. In 
these sections the flames shown are more imaginary than 
real. It is observed that the authors state that there are 
two efficiencies for a boiler—namely, first, the efficiency 
of the boiler alone, which is the heat units actually 
received by the steam divided by the heat supplied to the 
boiler; and, secondly, the heat efficiency of the boiler 
and grate combined, which is measured by dividing the 
heat units actually received by the steam by the heat 
units supplied by the grate. This distinction is good, 
and ought to be generally adopted. A variety of mechani- 
cal stokers and boiler auxiliaries, such as pumps, econo- 
misers, superheaters, &c., are described in Chapter VII. 
In Chapters VIII. to XIV. the ordinary reciprocating 
steam engine is dealt with; there is, however, nothing 
novel to refer to, but a clear idea is given of the method 
of working and of the various component parts. The 
manner of taking indicator diagrams and calculating 
them, and elementary methods of testing steam engines 
are described. The Zeuner diagram is the only valve 
diagram given. There is a short chapter on the steam 
turbine, and, as usual, the Hero turbine and the Branca 
turbine are reproduced; the information, however, is not 
up to date, and is of a very elementary character. 
The last two chapters in the book deal with the gas 
engine, and as only twenty-six pages are devoted to this 
subjectit will be gathered that the information is not exten- 
sive. It is noted that the Lodge ignition system is called 
the “jump spark ” ignition system. An interesting and 
useful feature in the book is that each chapter is followed 
by a series of problems. 


Solenoids, Electro-magnets and Electro-magnetic Windings. 
By Charles R. Underhill. London: Constable and Co. 
Price 8s. 

SoLENors and electro-magnets play such an important 
part in the application of electricity to industrial service 
that it is rather surprising to find that comparatively 
little has been written about them. Itis true that many 
books on dynamo design deal very fully with calculations 
relating to the field magnet structure, but literature 
having reference to lifting magnets and solenoids as 
used for remote control and kindred electro-magnetic 
devices is somewhat scarce. In fact, we believe that we 
are correct in saying that with the exception of 
Professor §. P. Thompson’s well-known book on | 
the electro-magnet, there is no other work of this 
description which has been written on anything 
approaching practical lines, and consequently of value 
to electrical men desirous of gaining information 
which will assist them in questions relating to design. It 
appears, therefore, that the work which we now have 
before us should fill a want, and particularly so in view of 
the rapid development of lifting magnets and electro- 
mechanical devices. Mosi of the information which the 
book contains originally appeared in the columns of our 
American contemporary, the Electrical World, and there 
is no doubt that many of the author’s recommendations are 
based on practical experience. The first few chapters are 
decidedly elementary, and, among other things, deal with 





general utility. Its fitness for service in any kind 








Then magnetism and permanent magnets are considered, 
and after a chapter on electric units the reader is provided 
with some introductory information concerning electro- 
magnetic calculations. Here the author is still on very 
elementary ground, for such things as the meaning of 
ampére turns, permeability, and saturation, are considered. 
In this part of the book there is a diagram showing 
the relation between the direction of a current in a con- 
ductor and the magnetic field surrounding it, but no rule 
is given for enabling these relations to be remembered, or 
give the direction of the current to enable that of the 
flux to be found. A reader ignorant of these matters 
might well assume that the direction of the flux is 
independent of that of the current. It is well known 
that if a conductor is grasped by the right hand, with 
the thumb pointing in the direction of the flow of current, 
the tip of the fingers will point in the direction of the 
flux, and a few words to this effect would have made the 
diagram more instructive. 

It should be mentioned that throughout the book 
metric units are adopted, and that terms are introduced 
which are not pale used by English engineers; but, 
at the same time, these terms should not give rise to 
serious difficulties. There is good evidence that the 
author has done a considerable amount of experimental 
work with solenoids and electro-magnets, for he 
frequently refers to various tests he has carried 
out. Perhaps the most interesting of these is to be found 
in Chapter V., where a special testing apparatus is illus- 
trated for determining the actual pull on solenoids with 
varying degrees of excitation. Tests are described 
which were carried out on five different solenoids, and the 
results are given in graphical form. Another noteworthy 
feature of the book is that the author has dealt with 
electro-magnets suitable for many purposes. A chapter 
is devoted to plunger electro-magnets, by which is meant 
an ironclad solenoid provided with a stop ora fixed iron 
core projecting some little distance in the centre hole in 
which the movable core travels. Then there are similar 
electro-magnets with a coned plunger and stop, electro- 
magnets with external armatures, bar and horseshoe 
electro-magnets, lifting electro-magnets, and so forth. On 
page 144 theauthor deals with what he calls polarised electro- 
magnets, but this does not seem a particularly good name 
to apply to them, since all ordinary magnets have poles. 
By this he means a permanent magnet combined with 
one energised by electric current. Itis naturally perfectly 
correct to speak of a polarised relay or voltmeter, but a 
polarised electro-magnet sounds a little odd. 

Under the heading of “ Electro-magnetic Phenomena,” 
a somewhat complicated formula is given for arriving at 
the inductance of a solenoid of any number of layers, 
which is said to be correct to within one half of one 
per cent. where the length of the solenoid is only twice 
the diameter, the accuracy increasing as the length in- 
creases. The formula as it stands is a very long one, 
and involves finding the mean radii of the various layers. 
It appears, however, that it can be considerably 
shortened for a long solenoid, but notwithstanding, we 
are inclined to think that most engineers would prefer 
to use Maxwell’s formula, which, although perhaps not 
quite so accurate, only involves finding the mean 
external and internal radii of the solenoid. 

A fair amount of information is given concerning alter- 
nating-current electro-magnets, and in entering upon 
this section of the subject a chapter on the fundamental! 
principles of alternating current is introduced. The book 
also contains information relating to the constructional 
details of electro-magnets and solenoids, and therefore 
appeals to those engaged in the workshop. 





SHORT NOTICES. 


The Evolution of the Parsons Steam Turbine. By Alex. 
Richardson. London: Offices of Hngineering, 35 and 36, 
Bedford-street, Strand, W.C. Price 2ls.—Much of the 
matter which appears in this volume has already been 
published in our contemporary, but the greater part of the 
work is new. Its exact position in the literature of the 
turbine is perhaps a trifle hard to describe. It is an epicure’s 
volume. Handsomely bound, printed in large type, and 
illustrated with 173 plates, besides numerous illustrations in 
the text, it will perhaps appeal less to the student of the 
steam turbine and more to those who desire to possess a 
souvenir of a remarkable invention and the no less remark- 
able progress made in its development. The book is certainly 
one to linger over. Mr. Parsons’ early struggles and 
investigations are briefly but sympathetically narrated ; the 
gradual development of the marine turbine for mercantile 
and naval purposes, the contemporaneous progress made in 
land turbines and the ensuing evolution in the design of 
electrical generators, air compressors, and blowers to keep 
pace with the new prime mover, the manufacture of 
turbines, and a description of the Heaton and Turbinia 
Works at Newcastle and Wallsend—all these and other 
cognate subjects are dealt with in turn by the author. The 
volume, however, must not be mistaken for a text-book, 
although it is written from the technical point of view. At 
the same time, few engineers who may come across it will 
fail to be attracted by it, and there will be equally few, we 
believe, who will not acquire some fresh knowledge from it. 

The Institution of Electrical Engineers’ New Wiring Rules, 
1911. London: E.and F.N. Spon. Price 6d., or 7d. post 
free.—In preparing this edition of its wiring rules the Council 
has had the assistance of some of the principal fire offices, 
the Incorporated Municipal Electrical Association, the Elec- 
trical Contractors’ Association, and the Cablemakers’ 
Association, all of which were represented on the committee 
which carried out the work of revision on behalf of the 
Council. The rules have been drafted to meet as far as 
possible the developments of the electrical industry, and 
among other additions may be mentioned the rules relating 
to earthed concentric systems. The figures given in a table 
relating to the current-carrying capacities of conductors are 
based on an exhaustive series of tests carried out at the 
National Physical Laboratory on the temperature rise of 
conductors. These new rules have, we understand, been 
adopted by 49 fire oftices, and they are accepted as standard 
practice, and their use recommended by 232 supply authori- 





definitions of force, energy, resistance work, and so forth. 
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COLLIERY AND MINING EXHIBITION IN 
MANCHESTER. 


THE two recent colliery explosions in the North of 
England, the instructive series of experiments with coal 
dust at Normanton, and the Government's latest Bill for 
the regulation of the working of coal mines, have all 
given a stimulus to scientists and engineers to provide 
the most efficient means for the destruction of mineral 
formations with the utmost safety to the miners. Sir 
Thomas Holland, in the course of a short address at the 
opening of the above Exhibition, said the effects of such 
disasters as we have referred to were small in compari- 
son with the loss of human life which went on every year 
in a series of less serious accidents. In this country Ks 
something like 1200 colliers were killed every year; but 
when it is considered that this number represents but 1.3 
per thousand of the total number employed, the figures 
assume @ rather different complexion. The comparative 
safety of our mines is also further demonstrated by the 
figures relating to mines in America, where the fatalities 
number over 3000 a year, or about 3.5 per thousand of 
those employed. In other countries the death-rate is 
also quite twice as high as in Great Britain ; but in India 
the collier’s lot seems to be the happiest, for the deaths 
due to accidents are said to be only about one per thou- 
sand. That there is room for further improvements, both 
from humanitarian and economical points of view, the 
recent coal dust experiments have afforded ample proof 
on the one hand, and the present Exhibition at Man- 
chester clearly demonstrates it on the other hand. It is 
obvious that more attention is being given to methods of 
winning the coal and other minerals with the minimum 
of destruction than formerly. 

The Exhibition has been promoted by the Engineering 
Review, and was opened on May 12th. It will remain open 
until May 27th. The date was appropriately chosen, for 
this week there has been held in Manchester the annual 
conference of the National Association of Colliery 
Managers, the members of which will pay an official 
visit to the show to-morrow, Saturday. The manage- 
ment has also offered special facilities to colliery 
foremen, overseers, &c., to enable them to visit the 
Exhibition. 

An interesting feature of the Exhibition is shown under 
the auspices of the Department of Mining of the 
University of Manchester. It is an apparatus designed 
by Mr. George H. Winstanley for giving practical training 
and instruction to colliery firemen and others in the use 
of the safety lamp for detecting the presence and amount 
of firedamp in the atmosphere of mines. The apparatus 
has already been introduced in several Lancashire 
collieries, and enables the men to comply with the new 
Coal Mines Bill now before Parliament, as regards 
obtaining certificates of ability to make tests for in- 
flammable gas. The appliance enables a mixture of 
air with firedamp and other mine gases to be prepared 
in any desired proportions. The mixture is then used 
to support combustion of the safety lamp flame in such 
a way that only the prepared air can enter the lamp, 
and the “cap” thus produced can be observed. The 
essential difference between Mr. Winstanley’s appliance 
and others for the same purpose is that the lamp re- 
mains free to be handled in the usual way and the 
flame may be manipulated. Another instrument shown 
on this stand is called a “contra-barometer,” which 
magnifies ten times the movement due to variations of 
atmospheric pressure. 

In view of the recent colliery disasters the exhibits of 
Ackroyd and Best, Limited, Morley in Leeds, are of 
peculiar interest. Amongst other appliances this firm 
shows a machine for rapidly testing miners’ lamps before 
they are sent down into the mine. In this machine the 
lamps are submitted in pairs to a test in a compressed 
explosive gas mixture. It is a substantial power-driven 
apparatus in which the lamp is carried into the mixture 
of gas and air; the compression is applied and the lamp 
ignited, and if defective exploded in a short space of time 
without injury to the tester. It is claimed that as many 
as 600 lamps can be tested in this machine in an hour. 
Another device shown by this firm is a re-lighting 
apparatus for use in the mines. This consists of two 
strong superposed chambers, one of which contains the 
secondary batteries for lighting the lamp, and the other is 
a fiame-proof chamber in which the lamp is inserted, 
sealed, and ignited by electrical contacts. A complete 
lamp cabin equipment for cleaning safety lamps also 
forms part of this stand. It comprises steel and iron 
cleaning benches, with magnetic unlocking machines 
and electrical ignition device. 

Appliances intended for facilitating rescue work after 
explosions in mines are to be seen on the stands of 
Siebe, Gorman and Co., Limited, Westminster Bridge- 
road, London, and Mr. Richard Jacobson, Shoe-lane, 
London. The former firm shows an air and gas-tight 
chamber in which practical demonstrations are given in 
an irrespirable atmosphere by men equipped with breath- 
ing apparatus. Various types of apparatus are shown, 
including that which was used after the disaster at the 
Hulton Colliery. Mr. Jacobson’s exhibit includes Draeger 
rescue apparatus, a breathing device adapted to the 
helmet or mouthpiece. The best result is claimed for a 
clever arrangement adaptable to all types which permits 
of the renewal of the oxygen cylinder and potash 
cartridge in about half a minute without danger to the 
wearer. We are informed that with this improved 
device a man has worked in a poisonous atmosphere for 
periods as long as seven hours. 

There are several appliances on view for the praise- 
worthy object of preventing accidents and loss of life due 
to overwinding pit cages. The Patent Safety Mining 
Gear Company, Smethwick, Birmingham, shows a work- 
ing model of Bennett’s cage retaining apparatus, which is 
extremely simple. In the upper part of the head-gear of 
the pit a series of projecting steel arms called “ safety 
keeps” are fitted. These are secured to steel girders or 
rails, which are so placed that the cage passes up between 


them. The safety keeps are mounted on studs, and in 
their normal position they pass through slots cut in the 
front web of the guide fm while their lower parts rest 
on the bottom of the slots, in order to take the weight of 
the cage in the event of overwinding. The cage itself is 
provided with projecting pieces to engage with the keeps, 
and these are so disposed that one of them is always in 
close proximity to one of the keeps; but imme- 
diately any one of the opposing projecting pieces has 
passed, the safety keep falls forward through its 
slot by gravity, and in the event of over-winding the cage 
would come to rest on that keep, thus preventing the 
downward drop or rebound of the cage. The safety keeps 
on either guide rail are connected up to operating bars, 
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Fig. i—ROPE RELEASING DEVICE 


and a connecting-rod at the side joins up the two sets of 
keeps. This rod is connected by levers to a balance 
weight, which in turn is linked up with a rod terminating 
in a handle conveniently placed for operating by the man 
at the pit head. To release the cage after an over-wind, 
its weight is taken by the engine hauling gear, and the 
handle referred to pulled down, drawing the catches back 
into the slots, and allowing the cage to descend clear. 
On the same firm’s stand is shown a rope-releasing device 
—Fig. 1—of ingenious construction, to be used with the 
safety keeps. Briefly, this consists of the shackle a for 
the winding rope and another shackle } for the bull 
chains, which are held in a cylinder h by a piston g con- 


<= 
ing bolts / are fitted to hold the parts intact. These 
sheared in case of an over-wind. = 
A novel form of device for preventing winding engin, 
running at dangerous speeds, and for completely arresting 
them should the cage pass the keeps beyond a safe limit 
at the termination of a wind, is shown by Walke 
Brothers (Wigan), Limited. It is the joint invention a 
Messrs. Wilde and Petrie, and possesses the furtha 
advantage that the engines cannot be started again in 
the same direction should the operator omit to revere 
his levers. By referring to the accompanying drawings 
Fig. 2—it will be observed that the appliance consists of 
the twin cylinders A A filled with oil, in which plungers 
B Bare moved to and fro by square-threaded screws jp 
opposite directions to each other, and at a speed direct} 
proportional to that of the cage. The screws are caused 
to revolve by means of spur wheels D in the front cylin. 
der covers, which in turn receive their motion from a 
sprocket wheel E and chain connected with the crank 
shaft of the engine. To reduce the friction due to the 
end-thrust of the pistons the spur wheels are fitted with 
ball bearings. At the rear end of each cylinder is a nop. 
return valve G opening inwards, with a small orifice jp 
the centre, and on the piston end of each screw is a taper 
needle valve H, which enters the orifice at a fixed 
point in the wind. This needle valve is of guch 
a diameter as to close entirely the orifice as the piston 
approaches the end of its stroke. Leading from the 
bottom of ‘the back end of each of the twin cylinders are 
| pipes communicating with a plunger K placed above the 
| twin cylinders and connected by means of a trip gear 
| with the throttle valve and brakes, which are actuated by 
| the descent of the weight M and the consequent move. 
| ment of the bell crank P. In each of these pipes is g 
non-return valve, and the pipes and connecting pipe 
| are filled with oil or other fluid. At the start of the wind 
the piston B, which is in a position at the right-hand end 
of the cylinder, begins to force oil through the orifice jn 
the valve G and through the pipe F into the other twin 
cylinder. As the velocity of the cages increases so does 
| that of the flow of oil through the valves G. In this 
manner the pressure in the twin cylinders necessary to 
force the oil through the orifice varies with the speed of 
the cages. 
| Ata pre-determined point in the wind, and precisely 
| when the engine minder should shut off steam and apply 
| the brakes, the needle H enters the orifice of the valve, and 
the effective area for the passage of the oil from one cylinder 
to the other is decreased, and if the speed of the engine does 
| not vary proportionally the pressure of the oil will rise, lift 
ithe plunger, and so close the throttle and apply the 
' brakes. In the event of an attempt to start the engines 
again without reversing, it will be understood from the 
foregoing description that as the needle valve completely 
blocks the orifice in the valve G, the slightest movement 
| of the piston at once raises the oil pressure and actuates 
| the mechanism as described. The connections of the 
| trip gear to the throttle valve are so arranged that the 
| engine winder may regain control of the latter by simply 
| drawing his handling lever back to the closed position, 
but the steam brake cannot be released until the trip 
| mechanism is reset. The apparatus can be applied to 
| any existing engine, and is readily adjustable to suit 
varying conditions. 
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Fig. 2—GOVERNOR AND OVERWINDING GEAR 


sisting of four segments. 
working the whole acts as a solid piece, the two spindles 
being fitted inside the piston, and the whole being held 
within the cylinder. In case of an over-wind, however, 
the bull chains are secured by means of a plate h fixed in 
the headstock of the pit so that they cannot fall upon the 
cage. When both the cage and the bull chains are 
secured, and not before, the movements of the parts 
within the cylinder commence, and the winding rope is 
released. In order to prevent disturbance of the internal 





parts under normal working conditions, two copper shear- 


Under normal conditions of | 


The Worsley Mesnes Ironworks Company, Wigan, 
shows Melling’s well-known controller for the prevention 
of over-speeding and over-winding, and a new type of 
steam reverser and steam brake. This is intended to 
enable an engine winder to reverse his engine with 
accuracy and certainty. It comprises a steam cylinder, 
which supplies the power to do the work, and a water 
cylinder, which controls and regulates the movement. 





The two cylinders are arranged vertically, with the water 


| cylinder on top. The admission and exhaust of the steam 
‘and water to the respective cylinders are controlled by 





May 19, 1911 THE ENGINEER 523 






































ll 
—— [ 
— palanced piston valves cast together on one stem. These | pump suitable for shaft sinking or unwatering mines. It Rotary Machine Syndicate, City-road, London, with an 
86 are alves are moved by a floating lever, one end of which is | is a very neat combination, with a duty of 100 gallons per | air compressor devoid of crank mechanism, and gears 
; oved by the winder and the other by the main links of | minute, against 250ft. head, and running at 1450 revolu- | which are coupled direct to an electric motor, and running 
agines ea reverser, Which connect the piston-rod with the | tions per minute. The pump has five stages. at a very high speed, as much as 380 lb. pressure being 
esting versing shaft lever. The valves take their movement| The Power Gas Corporation, Limited, Stockton-on- | obtained ata single stage ; Lancaster and Tonge, Limited, 
limit a a pin on the lever between the ends at a point pro- | Tees, shows a neat model of a 10,000 horse-power Mond | Manchester, with steam traps, pistons, and metallic 
‘alkey rtioned to the stroke of the reverser and travel of the | gas and sulphate of ammonia recovery plant erected by | packings; the Central Marine Engine Works, West 
lon of winder's handle. When the winder moves his end of the | this firm for the firm of J. and G. White, Rutherglen. | Hartlepool, with drop forgings of almost endless variety ; 
Irthey floating lever, steam is admitted to one side of the steam | The plant includes four producers, superheaters, parabolic | the Falcon Ironworks, Limited, Oldham, with hauling 
In jn iston, and water to one side of the water piston, at the | bunkers, conveying and elevating mechanism, double air | engines and a new over-winding preventing device ; 
Verse en time opening the oppusite ends of the cylinders to | saturator, gas washer, ammonia absorber and gas cooler, | William Boby, London-wall, E.C., with water softeners ; 
igs— the exhaust. The steam moves the pistons forward, | tar separators, sulphate house with centrifugal machines | William Kenyon and Sons, Limited, Dukinfield, with 
sts of and the movement, acting through the floating | and liquor tanks, steam engines for the fans and blowers, ropes and boiler coverings; Lassen and Hjért, London, 
hgers lever, automatically closes the valves. When this |and a battery of three separately coal-fired Lancashire | with water softening and purifying plant; Musgrave and 
v8 in happens the water piston is locked as the valves are | boilers to generate steam for the blast. There are also | Co., Limited, Belfast, with fans, engines, and heating 
ectly closed at each end, and so the reverser is brought to a | shown photographs of different types of producers, includ- | apparatus of recent design; and Isaac Storey and Sons, 
‘used stand until the winder alters the position of the valves | those now being erected for the Birchenwood Colliery | Limited, with pumps and air compressors. 
ylin. again. Melling’s over-winding apparatus, shown by the |Company. There are thirteen of these producers on the 
m a same firm, — for aad — _— a ope ea ag Vieme Paagrpmioing | a oe 
rank yovernor Which brings certain sliding levers and trip gear . H. Bailey and Co., Limited, Albion Works, Salford, ’ 
) the ath lay, and closes the stop valve and applies the brake | Manchester, exhibit pumping machinery, air compressors, SCHEMES OF ERECTION PROPOSED FOR THE 
with shook the speed be excessive. John Wood and Sons, /and a large variety of steam and water fittings. The QUEBEC BRIDGE. 
non- Limited, Wigan, also show an over-winding device which | horizontal three-throw ram pumping engine has a capacity No. I. 
e in js already well known; it is called the “ Visor.” of 5400 gallons of water per hour against a head of 300ft. our firms, as already announced—sce THE ENGINEER, 
sper In view of the tendency to dispense with animal power | It is provided with extended bed-plate to receive an electro | pri] 28th—submitted tenders for the construction and 
xed in coal mines, a brief description of an 8 horse-power | motor for driving the pump through gearing, or it could | erection of the superstructure of the Quebec Bridge. Each 
uch mining locomotive of 2ft. gauge for underground work will | be belt-driven by fixing a pulley on the countershaft. The | firm had the privilege of submitting designs of its own, in 
ton not be without interest. The “ Otto” mining locomotive | pump is substantial in design, and all parts are propor- | addition to tendering on the Board’s design. The Board pre- 
the shown by W. Silversteen and Co., Cannon-street, London, | tioned for heavy continuous work. Each barrel is a | pared plans which allowed of six modifications of the general 
are is the product of the Gasmotoren-Fabrik Deutz, Cologne, | separate casting bolted to the bed-plate. The rams are | design, the difference being in length of the anchor arm and 
the and has been largely adopted on the Continent, even in 
ear fire-damp mines. The overall dimensions of the tractor 
by are:— Length 3ft. 1lin., width 2ft. 7}in., and height 4ft. 7in. 
ve- The oil engine is of the horizontal pattern, with a cylinder 
38 6jin. diameter by 9}in. stroke. It runs at 300 revolutions 
F per minute, and transmits its power by means of machine 
nd cut cast steel gears, friction couplings, and pitch chains. 
nd The gearing provides two speeds, namely four and eight 
in miles per hour. At the lower speed the engine is 
‘in capable of hauling a gross load of 23 tons, and at the 
es higher s ed nine tons on the level, the tractive efforts 
us on the dow tne being 615]b. and 2401b. respectively. 
to The machine weighs four tons. The ignition is by means 
of of magneto, carefully protected to prevent sparking, and 
the exhaust gases are discharged into a chamber where 
ly they are condensed. The whole of the mechanism is 
ly enclosed and protected against dust. 
id Coal-cutting machinery is exhibited by several makers, 
© including A. Hirst and Son, Ltd., Dewsbury; the Mining 
8 Engineering Company, Limited, Sheffield; J. Gillott and 
ft Son, Barnsley; and Austen Hopkinson, Guide Bridge. 





Amongst the Longwall machines shown by the last- 
named firm one is operated by a 30 horse-power Brother- 
hood compressed-air motor which has three cylinders 
working on a single crank. It has forced lubrication, 
and operates the cutting mechanism through cut gearing 
running in an oil bath. Another machine is operated by 
means of a three-phase electric squirrel cage rotor 
motor, thus eliminating the danger of sparking. A 
third machine is operated by a continuous-current 
motor. <All these machines undercut up to 6ft., and are 
carried on skids instead of rails. The electric machines 
weigh 27 cwt., and the compressed air machine 24 cwt. 
Oil switches are provided inside the casings of the elec- 
trical machines, and these are in gas-tight boxes. The 
Mining Expander Company, Limited, Llanelly, shows an 
expanding tool for ripping top and breaking down coal, 
which is intended to do away with shot firing in mines. 
It isan expanding tool which can be placed in a hole 
2}in. deep and caused to expand by means of a screw- 
threaded spindle and sliding wedges to about 3tin. 
diameter. The appliance is operated by one man by 
hand, and is simple, light, and strong. 

There are a number of exhibitors of appliances which 
are not exclusively used for mining purposes. Prominent 
amongst them is Tilghman’s Patent Sand Blast Company, 
Limited, Broadheath, which shows a vertical high-speed 
two-stage air compressor, fitted with multiple plate 
valves. This has a capacity of 400 cubic feet of free air 
per minute, delivered against a pressure of 100]b. per 
square inch when running at 820 revolutions per minute. 
It has cylinders 144in. and 84in. diameter by Sin. stroke, 
and an automatic unloader on the air inlet, which is 
operated by the air pressure in the receiver. In con- 
junction with this machine, which is supplying air 
for the machinery in the building, is an improved 
form of air washer, by means of which coal dust 
can he prevented from obtaining access to the compressor 
cylinders. In this device the incoming air passes through 
a perforated plate which is immersed in water. The 
compressor is driven by a 75 brake horse-power electric 
motor, made by the Lancashire Dynamo and Motor 
Company, and runs with the minimum of noise. 

Mather and Platt, Limited, show, alongside of the 
original Mather-Reynolds turbine pump with guide vanes, 
three of their modern turbine pumps, one with a duty of 
1800 gallons per minute against a head of 950ft. at 970 
revolutions per minute, or 2500 gallons per minute, 2000ft. 
head, at 1450 revolutions per minute. This pump is of 
the seven-stage type, each stage forming a separate section 
and the whole being bolted together. In this pump the 
bronze guide passages are renewable but very substantial. 
They are carried from the periphery of the impeller to 
the outside of the casing, so that the guide passages are 
held securely by the main bolts when the sections are 
assembled. At the driving end of the pump a forced 
lubrication pedestal bearing is provided independent of 
the pump. It is carried from the pump bed-plate, which 
thus gives ample support for the shaft. The bearing at 
the remote end of the shaft is internal, and is cooled by the 
water passing through the pump and automatically supplied 
with grease under pressure. Another pump of this type, 
capable of an output of 1200 gallons per minute, against 
400ft. head, and running at 8000 revolutions per minute, 
is shown coupled to a Zoelly steam turbine of 200 horse- 
power, with steam at 160 1b. pressure and a vacuum of 





27in. A third example is a vertical electrically driven 
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fitted with crossheads, which work in slipper guides so as 
to take ail stress from the stuffing-boxes. The valves 
and seats are of gun-metal, and each valve and seat is 
fitted in a separate valve-box. This is an advantage, 
because the pump need not be stopped in the case of 
failure of one valve. The valve-boxes are connected to 
branch pipes, so that the suction or delivery pipes may 
be fixed on either side of the pump. One of the well- 
known “Davidson” pumps is shown working. It is 
supplied with compressed air from one of Bailey’s 
“ Késter’s ” 
compressors. The “ Késter’s’”’ machine can be run at high 
speed, and can be either coupled direct to electro-motor or 
driven by a motor through one train of gearing. 

Other firms exhibiting are ;—The Harland Engineering 
Company, Deansgate, Manchester, with a direct driven 
turbine pump and motor; Tickle Bros., Wigan, with a 
horizontal three-throw mining pump for heavy duty, and 
a self-contained hauling engine; C. C. Wakefield and Co., 
Cannon-street, London, with a mechanical wire rope 
greaser, and lubricators; the Lea Recorder Company, 
Deansgate, Manchester, with feed water and steam con- 
sumption devices ; Ropeways, Limited, South-place, Lon- 
don, with a model of a ropeway; Matthews and Yates, 
Swinton, with blowers, fans, and dust collecting plants ; 
the Rossendale Belting Company, Limited, Manchester, 
with surface-hardened belting for carrying coal and other 
materials; Richard Klinger and Co., Fenchurch-street, 
London, with gauge cocks, “ reflex” water gauges, stuff- 
ing-box packings, and lubricators ; the Pittler Universal 
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Fig. 1—M.A.N. SCHEME OF ERECTION TO BOARD'S DESIGN 


the design and mode of erection of the suspended span. The 
contractors in some cases submitted tenders on different 
schemes of erection on each design. As a result some thirty- 
five distinct tenders were received from the four firms. 

Modes of erection.—The method of erecting proposed by the 
different companies followed, as a rule, the same general lines, 
both for the purely cantilever construction as well as for the 
schemes involving the floating into position of the suspended 
span. A detailed description of the methods proposed may 
be of interest. 

Maschinenfabrik Augsburg-Nurnberg A.G., Board’s design. 
—In two designs of the Board the entire bridge was to be 
erected by cantilevering. The work of erection was to start 
from the main piers, the anchor and cantilever arms being 
erected without falsework. To ensure stability the anchor 
arm was to be temporarily supported under the lower chord, 
panel point AL 10—see Fig. 1—by means of a hinged steel 
trestle resting on concrete foundations. Special scaffolding 
was to be provided between this trestle and the main piers for 
installing the erecting cranes used in starting the work. 
This scaffolding was to be erected by means of derricks, and 
to serve as a support for the permanent floor of the bridge. The 
crane trestles were then to be erected on the floor of the bridge. 

It was proposed to erect the bridge by means of travelling 
cranes with double jibs, two for each arm, so arranged as to 
move crosswise on a special crane trestle running lengthwise 
on the floor of the bridge. All movements of these cranes 
and their gear were to be effected by means of electrically- 
driven winches. Each travelling crane was to have a lifting 
capacity of 200,000 lb. The erection, therefore, could proceed 
simultaneously at four different points. The rails on which 
the crane trestles were to run were to be laid on the regular 
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stringers, which could be shifted together for this purpose 
towards the main trusses of the bridge. While the use of 
four cranes on each side of the river would have been initially 
more expensive than if fewer cranes had been used, yet it was 
considered warranted on account of the amount of time saved 
for the completion of the work. It was intended that erection 
should proceed on both sides of the river at the same time. 
Therefore a description of the work on one side will 
naturally apply to that on the other side. 


The cantilever arm travelling crane was to have been built | 


first and the work of erection was to have commenced at 


panel A 13 to C13, including the erection of the shore and its | 


adjoining members. While this work was progressing the 
anchor arm crane was to have been erected in panel A 11-A 10 
and work started on the erection of the first anchor arm tri- 
angle L14-U12-L10. The diagonal members AU 12-AL 14 
were to have been temporarily strengthened, because they, 
for a time, would have become compression members. An 
auxiliary member was to have been inserted between the 
points AM 13-CM 13 to serve for regulating the system during 
the first cantilevering out. Whilst the bridge construction 
below the floor was being cantilevered out, panel by panel, 
assisted by auxiliary members, some of which were to have 
been adjustable, the posts and upper chord members between 
the two compression diagonals were to have been put in 
place by means of the crane operating from one and the same 
centre position. Insertion of the eyebars and driving of pins 


were always to have been done before the respective panel point | 
When cantilevering out the cantilever arm, the | 


was loaded. 
intermediateschord points M3 andeM1, as ‘wellsas*the; upper 


members at U0-L.0 were to have been composed of wire 
cables, and, consequently, would have readily buckled under 
compression, the connection between these members and 
the pin at LO could have been made at any time, and the 
suspended span still remain on the falsework and move up 
and down with the tide—in other words, there would have 
been no necessity to make connection at all four corners at 
any particular moment, as would have been the case if these 
members had been composed of rigid eye-bars. 

The steel falsework was first to have been erected on 
concrete pedestals, situated in some bay or cove adjacent to 
the bridge site, the former being so designed that when the 
span had been completely erected over the falsework the 
scows might be floated under the falsework between the piers 
and the loads on the piers transferred to the scows. This 
was to have been performed by first partially filling the 
scows with water, and, when they were in place under the 
bearings provided, the water was to have been pumped out 
and the steelwork made ready to be towed to the site. Four 
scows were proposed for this operation, each scow being 
275ft. long and 46ft. wide. When the suspended span had 
been placed in position, water was again to have been let 
into the scows, and the entire scaffolding lowered to such an 
extent as to enable its being freely floated out from under the 
bridge. 

Contractors’ design.—The design—see Fig. 2— proposed by 
the contractors had a single intersection web system, similar 
to the Board’s design, but had the triangles formed by the 
| web members considerably larger than in the ofticial design. 

The length of the anchor arms were made 564ft. O4in. long, 
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Fig. 2—M.A.N. SCHEME OF ERECTION TO OWN DESIGN 


chord points U 2-and U 0, were to have been connected to the 
floor beams of the bridge by special stiffeners in order to in- 
crease the lateral rigidity of the trusses. In cantilevering 
out the suspended span, the first two panels were to have 
been erected in the same manner as the last panels of the 
cantilever arm by using the same travelling cranes. 

The operation of connecting up at the centre of the sus- 
pended span was to have been facilitated by means of strong 
adjusting devices connected with the top and bottom chords 
at the end of the cantilever arms. The vertical member U 0- 
L0 was to have been composed of two tiers of wire cables, 
their position on the pins being regulated by means of two 
grooved sleeves fitting over the pin and independent of each 
other. The particular method of making this connection has 
been patented by this firm. After completing the erection of 
the first two panels of the suspended span, the travelling 
cranes were then to have erected all the cross bracing of the 
above panels. By lowering the working platforms both the 
travelling cranes were to have been changed into upper chord 
cranes, thus decreasing the weight and consequently the stress 
in the members of the bridge. These upper chord cranes 
were then to have worked in the usual manner, panel by 
panel, up to the centre of the bridge. 

Floating the suspended span.—This scheme necessitated 


erection of the suspended span on high-steel falsework, this | been proceeded with on lines similar to that proposed for the | 


falsework being supported in turn on large pontoons, the 
whole being finally towed into position. The height of the 
falsework was such that at low tide the suspended span 
would have been about 2ft. higher than corresponding points 
on the cantilever arms. On account of the fact that the 
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the cantilever arms 485ft. 3gin. long, and the suspended span 
787ft. 43in. long. The height of the main post over the pier 
remained the same, viz., 290ft., the depth at the end of the 
cantilever and anchor arms 78ft. 8fin., while the suspended 
span had a depth at the centre of 118ft. 1jgin., centre to 
centre. This bridge was designed with the intention of float- 
ing in the suspended span. On account of the long panels, 
the floor beams were very heavy. 
and erection, they were to have been built as a box girder, 
the two webs being shipped separately, and connected after 
erection by a cover plate. In order to limit as much as 
possible the use of secondary members, and also to facilitate 
certain parts of the erection, the contractor did not use eye- 
bars to any extent in the design. The top chords and main 
tension members were to be built-up riveted members. 

Each main pier was provided with a special pedestal of 
cast steel to ensure a centrical transmission of stress on the 
pier and to permit of deflection of the bridge. The pedestals 
were to be posed on riveted steel griJlages sunk into the 
masonry piers to provide a uniform distribution of load. 
The centre span was to be suspended from the cantilever arms 
| by means of cables in a manner exactly similar to that pro- 
| posed by the Board’s design. 
|” ‘The erection of the cantilever and anchor arms was to have 





Board’s design. Both arms were to have been cantilevered 
out from the main piers, and the stability of the work 
ensured by temporary supports under panel points 6 and 6'. 
In this case, however, travelling cranes were to be operated 
| onthe topchords, two on each anchor arm and two on each 


To facilitate manufacture | 


cantilever arm, at the same time. These cranes were to hy 
booms 82ft. in length, and to be arranged so as to be able te 
be moved crosswise on a crane trestle, which itself could mo 
longitudinally on the upper chords of the bridge. All crap, "4 
as well as the crane trestles, were to be operated by uae 
of electrically driven winches. Hach of the cranes Nel; 
maximum lifting capacity of 120,000 lb. at the extreme a 
of its boom, and a capacity of 200,000 lb. within a Closer 
area. 

The erection of the main bridge was to start with the 
laying down of the shoes. These shoes were designed to be 
floated in place, and to be set on previously prepared bearings 
as the tide went down. While the shoe was being put jp 
place the temporary falsework at 6 and 7 was to be raigeg 
and posts 6, 7, and 8 erected along with the sway bracing of 
the bridge. The crane trestle for the anchor arm, together 
with its two travelling cranes, were to have been placcd on 
top of these posts 6, 7, and 8, which, with its permanent ang 
temporary bracing, was to have acted as a tower. After the 
cranes had erected the missing parts of the main trusses ang 
the flooring between 6,7, and 8, the crane trestle was to have 
been brought to its second position on the posts 6 and 7, jp 
order to make way for the second crane trestle with its 
appertaining cranes which were to have operated on the 
cantilever arm. These cranes were then to have built panel 
| by panel the main trusses, bracing, and floor of the bridge up 
| to the anchor pier on one side and the end of the cantilever 
/arm on the other, employing during the operation such 
| temporary members as were required. All material for erec. 
' tion was to have been lifted on to the bridge from scows, the 
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Fig. JN—-B.E. BRIDGE CO.’S SCHEME@OF ERECTION TO BOARD'S” DESIGN 


hoisting being done by a crane travelling on the floor of the 

bridge, having a capacity of 200,0001b. This crane was to 

have been capable of transporting the material to any point 
| on the bridge where it was required. The runway tracks of 

this crane were always to have projected beyond the last 
| panel erected, in order to serve the overhead cranes to the 
| best advantage. ; 

The suspended span was to have been erected on high 
| falsework as for the Board’s design. The span was to have 
| been supported at each panel point by a truss on the false- 

work, and the whole being supported on four pontoons placed at 
| equal distances apart. These pontoons were each to be 295ft. 
| long, and 49ft. 3in. wide. When the suspended span had 
| been completely erected on the floating scaffolding, it was to 
| have been towed to the bridge site. After its arrival there it 

was to have been accurately held in position by means of wire 
| cables and winches placed on the banks of the river. 

To facilitate the operation of coupling up the suspended 
| span to the cantilever, as well as to avoid blocking traffic on 
| the river any longer than absolutely necessary, a special 
| supporting and lifting device was provided for at the ends of 
| the cantileverarm. This temporary support was to have been 
| made of cross beams suspended from the end posts of the 
| cantilever arms by means of hinged tension members. At 
high tide these supports were first of all to be swung back in 
a slanting position towards the piers to allow the suspended 
| span to be floated in to its closely approximate final position. 
| When the span was in this position these supports were to 
| have been allowed to swing back to their normal position, the 

cross beams passing under the ends of the bottom chord of 
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pended span at its four corners. As the tide went 


sus 
° the bridge was to have come to rest on these temporary 


supports and the falsework floated clear. The suspended span 

was then to have been adjusted to its final position by means 

ofhydraulic pumps arranged on the upper chord and operating 

a frame connected to the above mentioned cross beams. 

These hydraulic pumps, four of which were to be at each 

corner of the suspen ed span, were to have a capacity of 

1,322,000 lb. each and a lift of about 3ft. A safety device 

was to hold the cross beams in place, step by step, as it was 

raised, thus providing against any adverse contingency 
should, for any reason, the pumps momentarily fail to 

rform their tasks. When the lifting had been completed 
the wire hangers were to be fitted to their bearings and the 
suspended span, previously lifted a little too high, was to 
have been lowered to its permanent position. 

British Empire Bridge Company, Limnited.—The tenders 
of the British Empire Bridge Company were made only on 
the Board’s design, but three different schemes of erection of 
the suspended span were proposed, viz.: (a) cantilevering out ; 
() floating in on high falsework ; (c) floating in a special 
truss to be used as stage or falsework upon which the 
suspended span proper would be afterwards erected. 

The method of erection of the cantilever and anchor arms 
was naturally the same for all three cases—see Fig. 3. The 
work was to be started by first building a high steel tower, 
two legs of which would rest on the main pier, the other two 
being on special concrete pedestals. These towers would be 
slightly higher than the top chords of the bridge. n top of 
the tower would be erected the two travellers to be sed for 
the erection of the bridge itself, one to be used on «he top 
chord of the anchor arm, and the other on the top chord of 
the cantilever arm. 

A portion of the material was to have been delivered by 
water and a portion by rail. The material delivered by 
water was to have been erected by the travellers standing on 
the top of the tower, and the erection would have been 
carried forward by water as far as convenient. Afterwards 
the material would have been delivered by rail. For this 
purpose a trestle was to be erected between the land and the 
portion of the steel work already erected. To obtain stability 
during erection, a temporary concrete pier was to be built 
under panel point AL10. This pier was to have eye-bars 
built into it, to which the truss might be anchored. During 
erection the member AU 12-AL 10 was to have been reinforced 
so as to act as a compression member. After the travellers 
had done all the erecting possible from their position on the 
towers, they were to have been transferred to special tracks 
on the top chords, from which position they were to have 
proceeded with the erection, panel by panel. As both the 
cantilever and anchor arms were to be erected as cantilevers, 
the stresses during erection would have been the same as in 
the completed bridge, and all joints would have been riveted 
up complete as the erection proceeded. > 

When the cantilever arms had been completed, the same 
top chord travellers would, as in the case where the suspended 
span was cantilevered out, have proceeded with the erection 
of the suspended span, panel by panel, until the centre was 
reached. The adjustment at this point was to be controlled 
by adjustable members between the suspended span and 
cantilever arm. 

The floating in of the suspended span would have per- 
mitted of work on this part of the structure being pushed 
ahead at the same time as the other parts of the bridge. In 
the case of the high floating erection the falsework was to 
have been erected on concrete piers at Sillery, about three 
miles below the bridge site. It was to have consisted of a 
long truss supported on two towers, the foot of each tower 
being carried on a pontoon 225ft. long, 45ft. wide, and 30ft. 
deep. The panel points of the supporting falsework was to 

correspond to the panel points of the suspended span, so as 
to permit of the use of eye-bars in the bottom chord of this 
span. The falsework was not to have been transferred to the 
pontoons until the suspended span had been completed and 
everything was ready for towing to the site. It was to be 
built of such a height that at extreme low tide there would be 
no chance of the suspended span putting any load on the 
supporting cables attached to the cantilever arm during the 
operation of coupling up. It was to have been securely 
attached to the pontoons, but the span itself was to be sup- 
ported on special bearings, preventing any side or lateral 
movement, but leaving the falsework free to descend below 
the span when required. This was to prevent any chance of 
the weight of the falsework and pontoons being taken on the 
structure. The pontoons were to have been fitted with 
pumps and valves so that the level of the steel work could be 
controlled at all times. The pontoons were to have been held 
in position under the bridge by the tugs, supplemented by 
anchors and moorings attached to winches on the adjacent 
shores, Navigation on the river would have had to be 
stopped during the operation of floating in. 

Staye erection.—The third scheme for erecting the suspended 
‘pan proposed by this company was by means of « special 
‘emporary stage span, which was to be floated in and 
suspended between the two arms of the cantilever arms, 
and upon which the permanent span was to be finally 
erected. In general this supporting stage consisted of two 
main trusses 64ft. centre to centre, each main truss being 
made up of two independent trusses spaced 9ft., centre to 
centre, the two being securely braced together so that they 
would act as a single truss. The construction of the stage 
was made as light as possible, wire cables being used for all 
tension members, the compression members being of nickel 
steel. The weight of each double truss was about 510 tons. 
The spacing of the vertical posts and diagonal bracing were 
arranged so as to give free access to joints and connections of 
the permanent span to facilitate driving of pins, riveting, 
«ce, The top and bottom chords were also either above or 
below the corresponding chords of the suspended span. The 
Stage was provided with as shallow a floor as possible, so as 
not to interfere with the clear headway required for naviga- 
tion. The floor beams were to be attached to the side 
trusses by a knuckle bearing between the trusses, thus 
ensuring equal distribution of load. 

In erecting the stage it was intended that each double truss 
should be hoisted into place separately by means of the top 
chord travellers and slung from the end of the cantilever 
arms. To ensure stability during hoisting, and until the 
floor system and bracing had been put in place, the particular 
form of truss used was decided upon. Until the wind bracing 
had been put in, the trusses were to have been guyed to the 
ends of the travellers overhanging from the end of the canti- 
lover arms. The suspended span was to have been built on 
the stage floor outside the temporary girders. When this 


truss had been completed it was to have been hung in its 
proper place, being attached, however, to the temporary truss 
to prevent lateral motion or stress from wind. The floor and 
bracing was then to have been put in place, and its dead load 
carried by the permanent structure, the temporary staging 
being required to carry only the dead load of two main 
trusses. Special adjusting devices were to have been placed 
under the panel points of the suspended span trusses during 
construction to correct whatever deflection might take place 
in the temporary staging under the constantly increased load. 








CLYDE DREDGERS AND THE PORT OF DURBAN. 


THE Port of Durban, with its approaches, has already 
benefited from the operations of as many as eighteen 
dredgers, of different types, supplied by William Simons and 
Co., Limited, Renfrew, and on the 16th inst. the nineteenth 
dredging vessel by this firm, destined for work at this con- 
stantly growing South African port, was launched. This was 
the Labrus, a twin-screw hopper vessel of 2000 tons carrying 
capacity, and of Simons’ patent cutter suction type. The 
order for the vessel was given by the Government of the 
Union of South Africa, and it is specially intended for work 
in the prosecution of the project for the improvement of 
the depths in the Esplanade Channel, Durban Bay, and for 
the opening of the new wharves on the west side of the bay. 
The bottom of the bay is composed almost wholly of clay of 
a very hard nature, and for facility in dredging material of 
this character the vessel is fitted with the spiral rotary cutter, 
which is only a recent development in dredger building, the 
first hopper dredger so fitted being the Simons dredger 
St. Lawrence, constructed by the Renfrew firm last year to 
the order of the British Admiralty. 

Designed to dredge hard material, disintegrated by rotary 
cutters, at a depth of 45ft. below water level, the Labrus is 
fitted with an independent set of triple-expansion engines for 
driving the dredging pump, and has a complete installation of 
auxiliary machinery, in a separate engine-room immediately 
in front of the hopper compartment. The dredging pump 
is of a massive and powerful description to withstand 
the shocks which may be sustained when dredging in clay 
mixed with stones. The suction pipe is carried on a’girder 
led through a well, forward, and is of sufficient length to 
enable dredging to be done at 45ft. depth. 

Two sets of triple-expansion, surfacing-condensing engines 
are fitted aft for propelling the vessel at a speed of 
10 knots. The auxiliary machinery in the propelling engine- 
room is of the most up-to-date character. Steam for the 
propelling and pumping engines and all machinery through- 
out the dredger is supplied by three large marine-type steel 
boilers. 

The dredger has also been designed for cutting its own 
flotation. The cutter at the mouth of the suction pipe is 
driven through a line of shafting fitted on the upper side of 
the suction frame, and machine-cut steel gearing actuated 
by a set of powerful independent compound condensing 
engines. 

The hopper is fitted with Simons patented arrangements 
whereby the contents can be discharged, either through 
the doors in the ordinary way or by pump overside. In addi- 
tion to loading into its own hopper, the vessel is arranged to 
discharge into barges moored alongside, or through a pipe 
line for land reclamation. In addition to the usual winches 
for mooring from the deck at bow and stern, a special winch 
is placed amidship, from which the moorings are led along 
the suction frame to fairleads at the lower end. 

Built under special survey by Lloyd’s, and to their full 
requirements, the dredger during construction has been 
supervised by Mr. H. G. Humby, M. Inst. C.E., Consulting 
Engineer to the High Commissioner for the Union of South 
Africa, and Mr. A. P. Booth, Superintendent of Machinery, 
Durban. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opine 
correspondents. ) 


s of our 








BROADSIDE COEFFICIENTS OF BATTLESHIPS. 


Sir, — You gave recently an abstract of Professor Welch’s paper 
on the problem of size of battleships. 

I must point out that Professor Welch's data concerning French 
battleships are absolutely wrong, so that their broadside co- 
efficients are much higher than those indicated by that gentleman. 

The Danton bears on one broadside— 

Ib. 








Four 12in. guns whose projectile weight is 970 Ib... 3,880 
Six 9.4in, He ee ie 485 1b... 2,910 
6,790 

The Jean Bart 
Ten 12in. guns whose projectile weight is 9701b..,. 9,700 
Nine 5.5in, <4 ee a 110 1b..... 990 
10,690 


The true broadside coetticients are :— 
Danton : 0-37, instead of 0-3. 
Jean Bart: 0-454, instead of 0-33. 


I include the 5.5in. guns of the Jean Bart in the primary arma- 
ment because these guns firing a 110 Ib. shell and being as powerful 
as the British 6in. or the German 5.9in., I do not see why Professor 
Welch includes the latter and not the former in the primary 
armament. 

Should the speed of firing be taken into account, the Danton, 
Nelson, and Aki would have a better position. 


Toulouse, May 3rd. Cu, Larroze. 





S1r,—I have read the very interesting article concerning broad- 
side coefficients of several types of men-of-war of the principal 
navies—April 7th, 191l—and wonder whether all the data given 
in the tables on e 354 are right or not. 

For instance, how is it possible that the weight of a primary 
broadside of the Nassau, with twelve llin. guns and twelve 5.9in. 
guns of the same type as the eight Llin. and ten 5.9in. guns of 
the Von der Tann is quoted in the above-mentioned tables with 
6030lb. against 64301b. of the latter’ And the Radetzky’s 
58801b. against only 52501b. of the Danton, the Helgoland’s 
9400 lb , compared to only 7500 1b. of the Courbet? Would you 
have the extreme kindness to express an opinion upon the 
matter? 

R. WEYERMANN, Ingénieur, Hotel Prairia, 
Yverdon (Switzerland). 
Yverdon, May 4th. 


— 


Str,—Your correspondents, MM. Larroze and Weyermann, 








question the accuracy uf sume of the figures for brvadside 





coetticients of foreign warships given in a paper read by me 
before the Institution of Naval Architects. e figures for 
weights of by ge were taken from English sources of infor- 
mation, and ii is quite possible, therefore, that these are not 
correct for the latest pattern foreign guns. If the weights given 
by M. Larroze are correct, as they probably are, the cocfficients 
for the French vessels have been under-estimated in the paper, 
and this would explain practically all the differences pointed out 
by your correspondents. As s the Nassau and Von der 

‘ann, however, whilst each fires eight 1lin. guns on one broadside, 
the former fires one more 5.9in. gun, and in comparison with the 
Nassau’s 6030 1b, the Von der Tann has a_ broadside fire of 
5929 lb. instead of 6430 Ib. incorrectly given in the paper. 

The guns considered as forming the primary armament are 
clearly set ‘out in the tables, and embrace all guns down to and 
including the 6in or its equivalent, the 5.9in. gun. The 5.5in. was 
not so included, as the published information indicated that the 
weight of its projectile was very distinctly less than that of the 
English 6in. gun. The only object in view in giving these figures 
was to show that in all other navies the movement towards 
relatively greater gun power was as clearly marked as in our own ; 
and this could be demonstrated wi'hout knowing the exact weight 
of projectile used. There was no intention of suggesting that the 
relative value of ships in the different navies could be appraised by 
a comparison of the broadside coefficients given ; it is obvious that 
any fair comparison—even as regards gun efficiency only—-must 
include also relative rates of fire, muzzle velocities, quality of 
shell, &c. 

J.J. WELCH. 





Newcastle-on-Tyne, May 17th. 





THE TRAINING FOR ENGINEERING BUSINESS. 


Sin,—I cannot help feeling a certain amount of sympathy for 
Mr. Kean in his protest against what tically its to your 
advocacy of cheap designing. I could cite the names of several 
well-known and prosperous firms where the word “cheap” dare 
scarcely be mentioned. They build for quality and efficiency, and 
count on the satisfactory working of their productions to bring 
them business. If the one absorbing idea in the mind of a designer 
is cheapness, quality is bound to suffer, and the result will neither 
reflect credit on the firm or pave the way to dividends. My own 
belief is that quality should never be weighed against cheapness in 
high-class mechanical work. It is a most fortunate thing that the 
best solutions to mechanical problems are not those involving the 
maximum of expense. Again, I am afraid I cannot agree that the 
technical college is the right place for inculeating the cost instinct. 
The technical colleges are the — to learn mechanics, physics, 
&c., and, if they succeed in teaching the student all the theory he 
will require in after life, the colleges have done their duty. The 

ics of the busi are much better learnt in the business 
itself, and it is doubtful if they can be learnt satisfactorily else- 
where. There seems to be a tendency in certain quarters either to 
despise technical education altogether or else to expect too much 
from it. It strikes me as very absurd to expect a student fresh 
from college to be fully equipped with all the information he will 
require for his business duties, and the student wko leaves college 
with the impression that he is so equipped deserves the unpopu- 
larity which ‘‘M. E.” assures us is the unfortunate fate of the 
‘*college-trained youth.” 

Southampton, May 12th. A COLLEGE-TRAINED YOUTH. 


[Our correspondents’ letters on this subject show very clearly the 
need of Professor Ashley’s classes. ‘‘ A College-trained Youth” is 
entirely mistaken if he supposes that lack of quality is the result 
of economic production. Asa rule, the reverse is the case. The 
object of commercial training is twofold—first, to make in the 
cheapest way — consistent with the standard of excellence 
required ; and, secondly, to get as high a price as possible for the 
manufactured article.—Ep. Tue E.] 











S1n,—How can I induce Mr. Kean to tell us something about the 
way he thinks civil engineers ought to be educated! Take the 
men in my position, for example ; does he hold that the time I have 
spent learning what such trifles as labour, pile driving, concrete, 
dredging, riveting, &c., cost in different localities at home and 
abroad, has been wasted ? ; 

Will he favour us further by saying what he means by saying 
that men go in for engineering as a profession, and not to make 
money! I have yet to meet the man who did not regard a pro- 
fession as a source of income. That was the view my father held 
when he made me a civil engineer, at all events. 

Westminster, May 16th. CONTRACTOR’S ENGINEER. 





NON-CUTTING VALVE. 

Sir,—We are constantly indebted to your pages for news of 
various productions of interest, and in your last issue a description 
is given of a screw-down valve of American design, the chief 
feature of which appears to be put forward as new. 

In common with the majority of engineers, I appreciate the 
many excellent ideas in things mechanical that come to us from 
‘*the other side,”’ but in the case of this valve, will you permit me 
to point out that a well-known Manchester firm may claim priority, 
as for several years they have had an excellent valve on the 
market constructed on precisely the same principle as the one you 
describe. I may also add that at the R.A.S E. show at Cambridge 
seventeen years ago, I exhibited a traction engine with screw- 
down starting valve made on the same identical principle, and 
similar engines were also exhibited at the Leicester, York and 
other shows. The valves have stood so well that they have been 
adhered to for the whole series of engines of the type. It isa 
marvel to me why stop valves have not n more generally made 
in the way you illustrate, for I know by long experience that it is 
much superior to the ordinary construction. T. C. 

King’s Lynn, May 17th. 


PISTON RINGS. 

Sr1r,—There appears to be no determined rule for the clearances 
of piston rings. Comparing some of these on home and foreign 
locomotive engines, it seems in some cases the clearance between 
the piston head diameter and cylinder bore when new is twice 
exceeded by that between the bottom of rings and their recesses, 
and in others varying from this to the same. Evidently a greater 
clearance is to ensure the piston head from bearing on the rings in 
event of undue slack in the glands and crossheads, and so prevent 
cylinder ‘‘ grooving.” ‘These clearances show less in the case of 
superheated locomotives with the termed floating - pistons and 


gland packings. 

I should greatly value your readers’ views on the best pro- 
portions. 

April 20th. AMERICA, 


FOUNDRY APPLIANCES. 


Str,—As I am thinking of extending my foundry, | should be 
obliged for information on the following subjects :—(1) Has a drop- 
bottom cupola, working in conjunction with a receiver, any 
advantage as against an ordinary cupola, apart from the saving in 
coke in the bed charge? Is it found that metal can be delivered 
as hot from the receiver as from an ordinary cupola ? 

(2) Would users of ‘‘ Belfast” rvofing for their foundry kindly 
state their experience as to the liability to fire 

(3) I should be glad of information from actual users respecting 
the advantages or otherwise of patent stoves, , 

V.G. CU, 





Stuke-on-Trent, May 15th, 
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HYDRAULIC COTTON BALING PLANT. 


THE accompanying illustrations represent a hydraulic 
baling plant for raw cotton, which has recently been erected 
at the works of Cotton Cleaners, Limited, Guide Bridge, near 
Manchester, by Edwin Mills and Son, Huddersfield. The 
hydraulic press has a ram l4in. diameter by 16ft. long, 
working in a cast steel cylinder 15ft. Gin. deep inside. The 
columns of the press are of hammered steel, with solid forged 
collars on both ends and at about the middle of their length 
to carry the rails for the boxes to run upon. The cylinder 
head is fitted with a steel gland and mild steel studs, so that 
the packing leathers can be removed and replaced easily 
when necessary without removing the ram. 

The boxes measure 4ft. 6in. by 2ft. by 14ft. 6in. deep, and 
are made of well seasoned birch 2#in. thick. The timbers 
are disposed vertically, and are drawn together by steel bolts 
through each, the heads and nuts being let into the sides and 
covered with wooden plugs. As will be seen from the side 
elevation below, the upper portion of each box is bound by 
several rows of massive H-section steel girders, while the 
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through the whole of the five top rows of bands. The lower 
bands are also jointed with single steel pins of large diameter. 

The excentric shaft is of mild steel machined to suit the 
side bands into which it locks when the door is closed. In 
the construction of these bands, care is taken to make the 
ends fit correctly on the shaft, so as to distribute the pressure 
equally and prevent accidents. A strong cast iron footstep 
is fitted at the bottom of one side of the box, and the door 
carries a bracket with a polished cast iron roller which runs 
upon the footstep when the door is being closed, thus 
preventing the door from dropping and causing difficulty 
through ends of the bands when closed. 

The total weight of the plant is 22 tons, and the press has 
been tested to a pressure of 34 tons per square inch, or an 
excess of ? ton over the working pressure. 

The hydraulic pressure is provided by a set of six-throw 
geared vertical pumps, having two 34in., two 24in., and two 
Qin. rams. The crank shaft is of hammered steel, and the 
cranks are turned out of the solid, while the connecting-rods 
are of forged steel. ‘The crank shaft is supported on four 
cast iron standards, and has long gun-metal bearings with 
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SIDE ELEVATION OF BALING PLANT 


lower portion is reinforced by means of flat mild steel bands. | 
One side of each box is made to open to a depth of 
3f. 3in., and is carried on a strong polished cast iron 
bracket for opening and closing. The opening door is 
fitted with a small bracket carrying a polished roller 
which allows freedom of movement. One end of the box 
forms a solid door from top to bottom, which is opened, or | 
closed and locked with one movement of a lever. The | 
locking is effected by means of Mills and Bleasdale’s locking 
device, which consists of a short lever and excentric, thus 
doing away with the dangerous lever and cam shaft usually | 
employed. Each box is mounted on a pair of strong cast 
iron carriages, and is fitted with four heavy double flanged 
wheels. These run on mild steel rails supported throughout 
their whole length on 6in. by 3in. steel channels. The 
channels are carried at their inner ends by cast iron brackets | 
on the presscolumns. The rails have a downward inclination | 
towards the press of 3in. in a length of 8ft. lin. to enable the | 
bales to be run easily by hand. Three corners of each box 
are jointed and fitted with strong steel pins, which extend 


lubricators. The pump barrels are of Siemens-Martin steel 
with gun-metal seatings, rams, check valves and nuts, while 
the junction pipes are of mild steel. They are coupled toa 
relief valve arranged to prevent the pressure rising beyond 
3 tons per square inch. The whole is mounted on a cast iron 
water tank of sufficient strength to withstand heavy stresses. 
The controlling valves for the press consist of a three-way 
distribution valve with 14in. bore waterways, and there is an 


| extra 1gin. let-off valve to enable the ram to descend quickly 


after the bale has been packed. The pumps raise the ram 
through a distance of 14ft. 6in. in 3} minutes, and the ram 


| can be lowered with both valves opened through the same 


distance in about 2} minutes. 








Tue London and North-Western Railway Company, 
states the Building News, has decided to rebuild its station at 
Ellesmere Park on a fresh site that now is occupied by the present 
shunting sidings. 
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THE INFLUENCE OF IMPURITI 
CORROSION OF IRON ON THE 


By JOHN W. COBB, Farnley, Leeds, 


THE author, who accepts the “electrolytic” views, has lim} 
his inquiry to the influence of the various impurities of commanant 
iron on corrosion, any constituent other than iron being Pre 
pr ot For this purpose the very useful “ferroxy}” jngj - 
of Walker and Cushman was employed, and a study was more a! 
(1) the colour and electrical effects between iron and ge ab 
impurities, such as sulphides, phosphides, and silicates - One 
same effects between iron and steel pieces in electrical] commu _ 
tion ; (3) the behaviour of iron, steel, and impurities topeliaan ann 
separately in the ferroxy] indicator as disclosed by obeervatinn 
under the microscope. The indicator was made by neutralisi = 
aqueous solution of gelatine, which would just set on coolin eo 
caustic soda, and adding a little potassium ferricyanide ee 
phenolpbthalein. } : ‘i 

The conditions which would be set up between two metal plate 
connected by a conductor externally and partially immerced in 
the indicator are shown by Fig. 1. The plate marked 4. jg the 
electrical equivalent of the zinc of a primary battery, and that 
marked — of the copper. The electrolytes in solution would be 


| partially ionised, the water slightly, and the metallic salts largely : 


"hus water (H,O) would contain some positive hydrogen (H) ions 
ind negative hydroxyl (OH) ions, potassium ferricyanide positive 
potassium ions and negative “ferricyanide” (FeC,,N,\ ions ror 
the soda in combination with the acid of the gelatine, assumed for 





| !f the positive plate was iron, then on combining with FeC.N 








convenience to be hydrochloric (HCI), positive sodium ions (Ng 
vnd negative chlorine (Cl) ions. A current would flow through the 


| selatine from the electro-positive to the negative plate, and the 


former would go into solution, combining with the negative jong 
ions, it would form the deep blue iron ferricyanide, and so declar 
its presence. The potassium ion corresponding with the Fe(,N 
would form potassium hydroxide and hydrogen with water, and 


| this potassium hydroxide would be immediately detected around 
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Figs. 1 and 2 


the negative plate by the formation of the well-known pink colour 
with phenolphthalein. ‘These reactions lead to the blue and pink 
colourations which constitute the usefulness of the ferroxyl 
a by marking plainly the polarity of the two immersed 
plates, 

Tron and its impurities.—The first experiments to be described 
were made on the electro-chemical relations between commercially 
pure iron (Farnley best Yorkshire or a Swedish brand) and the 
common impurities of iron or steel. 

Tron and iron silicates—An experiment, which, being typical, 
will be described in detail, was made thus :—The iron used was a 
piece measuring 3in. by lin. by 4in., cut from a flat bar, machined, 
and roughly polished on emery to give a clean surface. The 
silicate of iron was ball-furnace cinder from Farnley iron, cast into 
a similar shape and size. The iron and slag pieces were hung in a 
beaker—see Fig. 2—and connected externally by copper wire 
through a galvanometer of 84 ohms resistance, calibrated in milli- 
volts, Readings were taken in millivolts throughout, and are only 
roughly —— The beaker contained the ferroxy] indicator, 
viscous at the time, and just about to set. A strong current 
immediately flowed,+ doely falling as the jelly set, until after 
forty-five minutes 8 millivolts were registered. The gelatine around 
the iron began to turn blue. The next day the reading was 
3.2 millivolts, the ~ had a large pink halo around it, and the 
iron one of intense blue, topped by a thin ring of pink on the 
surface of the jelly. A few days later the Voltage rose somewhat, 
perhaps from decomposition in the gelatine, and on the tenth day, 
when the experiment was stopped, it was 2.1 millivolts. At this 
stage the halos were wide, and the pink ring before mentioned on 
the surface of the jelly around the iron had a larger ring of a red- 
brown colour beneath it. 

It became clear that when silicate of iron (slag) and iron 
are in electrical contact, and immersed in an electrolytically con- 
ducting medium, the iron is definitely electro-positive to the slag, 
a current flows, and the iron goes into solution. The current 
flows from iron to slag through the electrolyte, and from slag to 
iron through their outside electrical contact ; the copper wire in 
the experiment was only a convenient means of causing effectual 
electrical contact between the iron and the slag ; actual contact of 
the two would give the same result. 

After this experiment the iron and slag were taken out of the 
beaker and examined. Immediately below the surface of immer- 
sion, for about jin., where the adhering gelatine was pink, the 
iron was bright, and not at all corroded. Next to this was a 
deeply corroded strip with a brown crust. Below was a portion 
with a firmly adherent green gelatine film and showing some 
corrosion, and below this an area very slightly attacked, and left 
nearly bright when the blue gelatine was brushed away. (n 
removing mt goer gelatine which enveloped it, the surface of the 
slag appeared unaffected in any part. These results suggested 
that the main current, flowing from the iron to the slag, resulted 
in gradual solution of the iron without solution of the slag, and 
that also a strong local current had flowed to the iron immediately 
below the surface from the metal a little further down with marked 
corrosive effect on the latter, 

Corrosion is said to occur, in a partially immersed bar or plate, 
at the plane of immersion, but careful observation would pre- 
sumably show in all such cases that there was a little metal imme- 
diately below the surface unaffected, and that the bad corrosion 
occurred just below this. The reason is not far to seek, although 
it is necessary to anticipate the results of experiments described 
later to the extent of assuming that parts of the same piece are 
practically always sufficiently different electrically to give some 
difference of potential. Since there is such a difference, it sets 
up a current in a circuit of which the resistance is extremely 
low. That is, however, not the main consideration. The 
result of the solution of iron at one point is the liberation of cor- 
responding hydrogen at another, the negative pole where the gela- 
tine turns pink. Unless the hydrogen can escape as such—a rare 
condition—it tends to set up the well-known polarising effect of 
the simple zinc-copper battery, and so to stop the current. ‘The 
removal! of the hydrogen is essential for a continuous current, and 
there is first found the necessity for oxygen in the rusting process, 
which otherwise could proceed without it. The invariable appear- 
ance of a pink ring at the immersion surface of even the most 
definitely dissolving iron, with the bluest halo, was suggestive. 
The hydrogen there is so quickly oxidised by the oxygen of the 
air, dissolving in the surface gelatine, that all the currents flowing 
to that surface from points just below are highly favoured ; any 





* Tron and Steel Institute. 

+ A. S. Cushman, “ The Preservation of Iron and Steel,” Journal of the 
Iron and Steel Institute, 1909, No. I., pose q 

f Abeve 17 millivolts, the range of the instrument ; 0,1 volt on another 
voltmeter. 
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sai istance effect due to hydrogen is eliminated, anda 
Pe et is maintained steadily, by w ich the iron near the 
ce but not immediately below it, 1s — corroded. Hence 
= occurrence of the red-brown and deeply corroded iron below 
the bright and unaffected i eer - 
Covering the gelatine wi quid paraffin as an oxygen 
on was found to retard, but not to prevent, the appearance of 
the suggestive pink halo ; it was minimised, however, by the use 
a drogen, and entirely prevented by painting the surface ring 
2 Ay strip of impervious paint, which prevented the flow of loca 
pe nts to that portion of the iron. In these experiments cor- 
oa is associated with the flow of an electrical current, which 
viously can be maintained only in a conducting circuit ; when, 
therefore, continued rusting is in question, the conditions for 
aintaining such a conducting circuit are evidently all-important. 
ee of these is the existence of an electrolytically conducting 
edium ; any ordinary water or film of moisture deposited from 
rs nough, but without one or the other corrosion cannot 


pone Plainly, any addition to water which increased its electrical 
conductivity, such as a metallic salt or carbon dioxide, has the 


yimarily, at any rate, of increasing the corrosive effect. 

ep sen of he air, or any other agent which destroys the 
Jarising film of hydrogen, also tends to keep the current and 
re corrosion active. The hydrogen is not, however, the only 
sroduct of the action in the electrolyte. The iron going into 

solution may be diffused as a soluble salt, but if it forms instead a 

non-conducting, insoluble film on the surface of the metal, the in- 

ternal resistance of the circuit will be raised, and corrosion will 

gradually cease. a: 

The influence of films.—This matter has been treated already by 

A. 8. Cushman* and W. H. Walker, but the following results may 

be of interest :—A piece of black iron was taken as rolled from the 

mill, without machining, and with a fairly complete covering of 

adherent oxide, and it was tested in the indicator against iron 

silicate (ball-furnace cinder). The electrical effect was small, and 
only local blebs of blue appeared on the iron. When another 

rtion of the same bar was polished on emery and tried similarly 

against slag, it gave, as found earlier, a considerable electrical 
current, accompanied by the formation of a deep blue halo around 
the iron, and a pink halo around the slag. When the lower half 
of the iron bar was polished, the upper half being left black, and 
the bar was tested again in the same way, the current flowed 
freely, but the halo was confined to the lower bright half of the 
bar, a few specks only appearing on the black upper portion. 
Thus the black oxide film undoubtedly preven the flow of 
current, and reduced the solution of the iron beneath it. The 
next step was to test the black iron bar in the indicator, not 
against an impurity, but against a bright iron bar. It was found 
that the bright bar was electro-positive, and began to pass into 
solution, a steady current (6.5 millivolts) flowing from it through 
the indicator to the black oxide film which covered the other bar. 

The total electrical resistance of the circuit, two bars aud 
indicator together, was determined as approximately 280 ohms, 
and when the black bar was replaced by an otherwise exactly 
similar bright bar, the resistance again determined was very 
nearly the same. This method was taken for determining the 
order of resistance of the film of oxide on the black bar, and it was 
found to be small, Hence a piece of iron, completely covered by 
an impervious black oxide film, however formed or applied, would 
not corrode in liquid, but if the covering was anywhere imperfect, 
the iron there, connected electrolytically by a liquid with the 
oxide, and by direct contact at other points, would form a local 
circuit ; moreover, the flow of the local currents would be facili- 
tated by the electrical conducting power of the oxide film. 

The ‘‘skin” of cast iron was found to resemble the oxide coat of 
wrought iron in its influence, Another phase of protective action 
bya film was illustrated by the behaviour of a red oxide paint. 
When an iron bar was well covered with the paint, mixed in 
linseed oil, it gave a barely perceptible current in the indicator 
against bright iron or against iron silicate. The electrical re- 
sistance of two bright bars in the indicator was, however, only 
160 ohms, whereas the paint-covered bar and one bright bar in 
indicator had a resistance of 3000 to 4000 ohms. _In this case the 
electrical insulating power of the paint film was directly proved to 
be very high. Assuming imperfections in the covering of an iron 
bar by such a film, the consequences would not be nearly so serious 
as for a black oxide film ; the local currents set up would be of 
necessity very small because of the low conducting power of the 
film itself, which would necessarily form part of every circuit ; 
corrosion would therefore be slow. Thus the conditions for 
continued corrosion of iron are the presence of an electrolytically 
conducting liquid, the removal of the polarising effect of hydrogen, 
and the absence of any such substance in the electrolyte surround- 
ing the metal as will form an impervious, insoluble, non-conducting 
covering on the iron, 

Other impurities. —These experiments have so far been described 
and discussed as bearing upon the relation between iron and one 
of its impurities, the silicate of iron. Similar results were obtained 
when puddling furnace slag (a more impure silicate), or mill scale 
from a freshly rolled bar (oxide of iron), were tried in the same 
way against pure iron. A commercial sulphide of iron gave prac- 
tically the same result; the gelatine medium around the iron 
became entirely blue, and around the sulphide mainly pink, 
proving the general direction of the current to be from the iron to 
the impurity through the gelatine, with resulting solution of the 
iron. One difference was noticeable, however; there were both 
pink and blue patches on portions of the sulphide, indicating local 
currents between portions of the impurity, due, presumably, to 
incomplete chemical or physical homogeneity. When precipitated 
sulphide of iron was melted, cast into a bar, and tried against 
Farnley iron, the sulphide was surrounded by a single distinct 
halo, showing that local action was eliminated. A commercial 
a of iron behaved like the pure sulphide, and was evidently 
omogeneous. A commercial carbide behaved like the commercial 
sulphide, local currents between different parts being in evidence. 
, Similar experiments were made with various alloys of iron, 
including ferro-silicon, ferro-aluminium, ferro-chromium, ferro- 
vanadium, and ferro-titanium. These were not pure preparations, 
and they showed some traces of local action by the appearance of 
blue spots in the gelatine around the alloy, such as have already 
been mentioned in dealing with commercial iron sulphide, but the 
main indication was unmistakable throughout—a blue halo grew 
around the dissolving and electro-positive iron, and a pink one 
iround the almost unaffected and electro-negative alloy. When 
these alloys have become incorporated with the mass of metal in 
making steels, their electro-negative character is likely to be 
weakened, but not altered in sign; the actual state of their 
ap ag is unknown, and more definite tests could not therefore 

made, 

Iron and carbon.—One impurity of iron which gave a strong 
electrical current with iron in the indicator was graphite—deep 
halos formed rapidly. This impurity is distinguished by its 
occurrence in iron in the free form. As a prominent constituent 
of grey cast iron, the graphite plates would evidently be so many 
active corrosion centres if the matrix of cast iron resembled pure 
Iron in its effects with graphite. An experiment was made, to 
test this point, by setting in the indicator a graphite pencil con- 
nected with a piece of refined iron,.which may be taken as repre- 
senting tolerably well a white iron or the matrix of a grey cast 
iron, The results were decisive. A strong current oh 4 (100 
millivolts), the gelatine around the iron rapidly became blue, and 
a distinct pink halo formed around the graphite pencil. 

Manganese compounds.—Some ds of mang likely to 
be of interest were tried next. The sulphide was prepared by melting 
Precipitated manganese sulphide with a little free sWphur, and 
casting it into a bar ; it was a crystalline dark brown solid. When 
this sulphide and a piece of Farnley iron were tried in the ferroxy] 
indicator as before, a very feeble current was obtained (only 0.1 
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millivolt registered). The sulphide bar was withdrawn, and the 
cirenit of a copper-zinc battery was closed through it and the 
galvanometer ; the current was almost nil; the manganese 
sulphide was evidently another kind of impurity—a non-conductor 
of electricity. After replacing the sulphide oo in the ferroxyl 
indicator along with Farnley iron, the two being connected by a 
short piece of copper wire, the system was set aside for a week. 
A pink ring was found round the iron on the surface of the jelly 
and spots of blue lower down ; there was some brown about the 
manganese sulphide, but there was neither a general blue halo 
around the iron nor pink around the sulphide, and through the 
galvanometer no current was indicated. When an acidified (centi- 
normal) ferroxyl was used, a feeble but steady current flowed from 
iron (electro-positive) to sulphide through the indicator, and both 
iron and manganese began to pass into solution, forming a blue 
halo around the iron and white around the manganese sulphide. 

The difference between the sulphides of manganese and iron 
was very pronounced. A silicate of manganese was pared by 
heating together 87 grammes manganese dioxide and 50 innmnis 
of silica. After heating to about 1300 deg. Cent., the molten mass 
was cast into a bar and tried against pure iron as the other pole, 
As in the case of the sulphide, there was no indication on the 
millivoltmeter, and a primary battery circuit, closed by the inter- 
position of the manganese silicate, passed little or no current, 
showing that, like the sulphide, the silicate was a non-conductor 
of electricity. Even in acidified indicator no current flowed. 

Metallic manganese and iron were then tried as the two poles in 
the indicator. A different action was observed. A strong current 
flowed from manganese to iron through the indicator, with the 
rapid formation of a browny-white halo around the manganese 
(manganese ferricyanide), and pink around the iron ; 120 millivolts 
registered when the gelatine had just set, and 50 millivolts two 
hours later. The next day disclosed deeper halos and a persistent 
strong current. Manganese, therefore, differed entirely from the 
impurities so far examined, inasmuch as it became electro-positive 
to the iron and went into solution, the latter being electro-negative 
and quite unattacked, preserved by the manganese. 

Ferro-manganese (80 per cent.) was similarly tested against iron, 
as affording probably a closer approximation to the form in which 
manganese is present in steels. Its action was the same as that of 
manganese, but feebler. The current flowing registered 9 milli- 
volts when the gelatine was just set, and persisted. A white halo 
formed around the ferro-manganese, and pink around the iron. 

e ferro-manganese was evidently electro-positive, manganese 
being dissolved from it, while the iron pole was electro-negative 
and unattacked, preserved by the ferro-manganese. The action of 
this substance is noteworthy, since the sample contained 6-5 per 
cent. of carbon, which in its free form and as iron carbide had 
been found electro-negative to iron. 

The electro-positive action of manganese towards iron has been 
the subject of comment by W. H. Walker. The fact of a metal 
being electro-positive to iron is not to be taken as evidence that its 
compound or alloy occurring in iron or steel is necessarily so, 
although it increases the probability in that direction. Also the 
number of such metals is small, and of these only aluminium and 
manganese can be regarded as normal constituents of steel or iron; 
hence the real existence of any one protective electro-positive 
impurity is doubtful, and the number existent is certainly very 
small in any case. The results indicated that iron in actual 
contact with one of its impurities, and also connected thereto by 
any electrolytically conducting medium, would become in nearly 
all cases electro-positive to the impurity, and begin to pass into 
solution, the impurity being unattacked. This is opposed to the 
conclusions of E. F, Law,* who found that the oxide of iron was 
electro-positive} to the metal, and all other impurities electro- 
negative,} so that in corrosion the metal went into solution around 
any oxide present in it without dissolving the oxide, but that any 
other impurity went into solution, itself leaving a pit in the metal. 
This distinction between the oxide and all other impurities the 
author cannot support. 

From experiments by Heyn and Bauer it has been deduced that 
in ordinary rusting the local action of impurities is likely to be 
merged into one cog ed action between iron and oxide where rust 
has once formed,} but if the rust contact with iron is a point 
contact, while that of the embedded impurities is a surface 
contact, the conclusion does not appear justified. 

Metal against metal.—Before passing on to the microscopic work, 
a number of experiments were made by immersing two pieces of 
iron, instead of iron and an impurity, in the ferroxyl indicator, in 
water and in dilute acid solution, with the idea that. one 
niece might become definitely electro-positive to the other. 

he results were very uncertain. Currents in water, acid, or 
ferroxyl were fluctuating in amount, and reversed at times. 
The effects would be complicated by the polarising layer of 
hydrogen, the film of iron compound, “ek teem largely by 
local action between parts of the same piece of metal. When 
two pieces, cut from adjoining portions of the same bar, were 
tried in the indicator some current always passed, and it was 
liable to reversal. In one experiment a piece of Swedish steel, 
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ljin. by in. by jin., and one of treble best Swedish iron, 
2in. by din. by jin., were set in the indicator, connected by 
a piece of copper wire, and left over night. The result was 
that the gelatine around both bars became blue at the bottom 
and pink near the top on the surfaces facing outwards, while 
the gelatine in the lin. : x between the pieces became blue from 
top to bottom—see Fig. 3. The local currents in closed circuits in 
this case had evidently been all-important, on account of the low 
initial resistance of the local electrical circuits compared with that 
of the main circuit, and the removal of polarising hydrogen near 
the surface. Experiments followed with composite iron, made by 
piling together bars of metal differing in composition, welding, 
and rolling. The composite structure of a bar so made was 
obvious on etching a cross-section with nitric acid. On immersing 
these bars singly in ferroxy! indicator the colour effects obtained 
were irregular, as would be expected from the experiments just 
described. The predominance of blue on the lower surface of iron 
and of pink on the upper, nearer the air, were noticeable. 
Schleicher and Schultz and others have experienced difficulties 
in studying the electrical relationships of different irons, and con- 
clusions may be drawn from their results minimising the influence 
of the composition of iron on the liability to corrosion, unless due 
weight be given to the importance of local circuits, which can pro- 
duce large and varying amounts of corrosion without external 
electrical indication. 
Microscopical examination.—The study of the relation between 
iron and its impurities was followed up by microscopical examina- 
tion of the process of corrosion, When a weak solution of picric 
acid is ap lied to an ordinary stee! the carbon eutectic is all etched 
out quickly, while the ferrite is unattacked. This is a misleading 
result, unless it is remembered that the characteristic pearlite 





~ * Journal of the Iron and Steel Institute, 1907, No. II., page 103. 
+ The author uses here Mr. Law’s nomenclature ; positive and negative. 
would be interchanged according to the nomenclature used in this_paper. 
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structure of the carbon eutectic is that of alternating layers of iron 
and carbide of iron, which, when covered with such an electro- 
lytically conducting film as dilute picric acid, become so many 
active electro-chemical couples. Thus the pure iron layers of the 
eutectic pass into solution, while the iron of the ferrite has no 
such opportunity, except along its surface-contact with the 
eutectic. Ina refined iron, which contains the eutectic in a very 
coarse form in a matrix of carbide, it can be seen plainly that the 
carbide lines’ in the eutectic itself, which penetrate from the 
matrix, are unaffected by etching. 

From what has been said, it would follow that, if other conditions 
could be made exactly the same, the iron dissolved in a given time, 
on etching two irons containing no impurity but carbon, would be 
in the ratio of the amounts of the pearlte (eutectic) present. The 
all-pearlite iron containing 0.9 per cent. carbon would show the 
greatest rate of dissolution; any excess of iron; or of carbon, 
would lessen it. When iron dissolves by the action of acid, no in- 
soluble film forming, and the hydrogen coming off as gas, two 
disturbing factors are eliminated, and comparison of two 
irons in this way is interesting. In a paper read before 
the Iron and Steel Institute, Heyn and Bauer* gave com- 
parative rates of solution of metal in 1 per cent. sulphuric acid 
according to their carbon content. They found that an iron con- 
taining 0.49 per cent. carbon dissolves more quickly than one with 
either less or more carbon. This result is noteworthy, and to some 
extent confirmatory, when it is remembered that other impurities 
were present which would have a similar effect to that of carbon. 
A curious theoretical question arises as to what degree of fineness 
of the iron and carbide in the eutectic is consistent with the 
electro-chemical effect inducing solution. Is the sorbitising or 
emulsifying of the eutectic sufficient to stop it? Probably an 
approximation to molecular dimensions is necessary. 

Experiments with ferroxyl — For the microscopic part of 
the work the same materials as had been tried in the electrical 
cells — phosphide, ‘sulphide,’ &c. — were employed. In the 
first experiment phosphide particles of about ,;,in. diameter 
were dropped inside a celluloid ring jin. in diameter laid 
on a glass slide. The ring was filled with ferroxyl indicator, just 
liquid, and a cover-glass pressed gently down upon it. Careful 
observation under the microscope disclosed no sign of chemical 
action ; the grains of phosphide remained defined in clear colour- 
less gelatine. The experiment was then repeated, but instead of 
a glass slide, a polished piece of Farnley or Swedish iron was used, 
and the phosphide grains dropped on the metal. On adding the 
ferroxyl indicator, some of the grains were seen to surround 
themselves, more or less quickly, each with a growing blue 
halo. Other grains did not show this at first, but if pains were 
taken to ensure their actual contact with the metal, the blue 
circles began to grow. in the light of preceding experiments 
it was plain that the iron and phosphide grain, being in actual 
contact, and immersed in the ferroxyl indicator, were setting 
up a local electrical current; the phosphide grain was not 
really attacked, but the iron beneath it was passing into 
solution, and forming the blue halo. Fig. 4 may make the 
explanation clearer. A pink halo was not detected with certainty; 
in any case, most of it would be under the phosphide grain, and 
so out of sight. After action had proceeded a little time, the 
surface of the iron was washed free from indicator and impurity 
and examined. Each point of contact of phosphide and iron 
became a centre for spreading corrosion of the latter. 

In another experiment, the action was allowed to proceed 
much farther, and it was found that the iron was deeply etched 
to grain around phosphide particles. 

The experiments described above for iron phosphide were also 
made for other impurities with the same general result, the 
impurity induced corrosion of the iron when resting upon it. 
Grains of fused manganese sulphide on iron developed, spreading 
blue surroundings quickly from solution of the iron, and afterwards 
each grain also showed a brown halo from solution of the man- 
ganese. On washing off the indicator and grains of sulphide, 
the iron was seen to be deeply etched; this was interest- 
ing, because in the larger scale experiment described earlier 
the high resistance of manganese sulphide had led to indetinite 
results in the neutral indicator. Manganese silicate on iron was 
found to be inactive; there was no blue from the iron, and no 
brown halo from the manganese. Manganese and _ ferro- 
manganese behaved alike: they surrounded themselves with 
brown halos from solution of the manganese. while the iron re- 
mained unaffected. When the indicator was acidified the action 
of the manganese—or ferro-manganese—was seen to be definitely 
protective, the iron under the particles of manganese remaining 
colourless when the rest of the iron was becoming blue. When 
on glass, most of the impurities remained unaffected, but the 
sulphides were attacked. In one comparative experiment iron 
phosphide, iron silicate—ball-furnace cinder and puddler’s slag— 
iron oxide—mill scale—graphite, and manganese silicate were 
apparently unaffected, while iron carbide, prepared from refined 
iron, was attacked slightly, a faint blue being developed ; iron 
sulphide—pure fused—was attacked slowly, giving blue areas 
around most of the particles. 

Manganese sulphide, manganese, and ferro-manganese were 
attacked slowly, a brown halo forming around each particle. In 
such a case a8 manganese sulphide or iron sulphide, it is plain that 
chemical action arises without contact with iron, but usually that 
contact is necessary. In microscopical experiments described so 
far, known impurities were placed at pleasure on the iron, and 
their influence was observed ; the results were satisfactory in con- 
firming those obtained on the larger scale. Turning to the study 
of iron and its impurities, not as added but as actually contained 
embedded and visible under the microscope, the action of such an 
etching agent as picric acid has been interpreted already as con- 
sistent with the conclusion that the pure iron around an impurity 
was attacked near the surface of contact. The ferroxyl indicator 
was not, however, very satisfactory for this part of the investiga- 
tion ; its action was generally too slow, since in such thin films the 
oxygen of the air soon caused a general discoloration. Moreover, on 
all theironstried with ferroxylindicator, some deep bluespots formed 
almost at once, and these were not around any impurities recog- 
nisable under the microscope, such as slag or carbon-eutectic areas ; 
on washing off the gelatine from the iron, deep corrosion cf the 
latter had occurred at the blue spots. No answer to the question 
so raised was found, but it seems very important, since the 
chemical action brought into play when these spots are formed is 
evidently more energetic than that around impurities readily 
recognisable under the microscope. In the samples examined, 
ordinary steel rail was most liable, and the pure irons least liable, 
to this blue spotting. 

Of course, it is to be borne in mind that compounds or alloys of 
iron with silicon, hydrogen, nitrogen, copper, arsenic, titanium, 
and other elements are most likely to be electro-negative to iron, 
that many of them have been found so in the larger scale tests 
described, and that their mode of occurrence in iron is largely 
unknown. Their contact with iron would also be a surface, as 
opposed to a point contact, which would intensify the effect. 
Thus the ferroxyl indicator may be used somewhat empirically to 
determine the liability of an iron to the local electro-chemical 
action of corrosion, although the real source of the liability is 
unknown. That iron goes into solution is apparent. 

Summary.—The preceding work may be summarised thus :— 

1. The results are interpreted on the electrolytic theory of cor- 
rosion as elaborated by W. H. Walker, Cushman, and others. 
Thus the initiation of the corrosion of iron is regarded as depend- 
ing on the actual contact of pure‘iron and a conducting impurity 
immersed in or connected by an electrolyte, which may be only a 
thin film. Continuance of corrosion necessitates further the 
escape or oxidation of the polarising film of hydrogen, and also 
that the iron compound formed by initial corrosion on the metallic 
iron should not be an impervious and non-conducting covering. = 
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2. Pure iron is definitely elecro-positive to most of its 
impurities—that is, a current is found to flow through the liquid 
from iron to impurity, the iron going into combination with some 
substance in the liquid, and the impurity remaining undissolved. 
Among such impurities were found phosphide, sulphide, carbide, 
oxide, and silicate of iron. With carbon (graphite) the effects 
were particularly marked. All the iron alloys tried (excepting 
ferro-manganese) were also electro-negative to pure iron. 

3. With the sulphide and silicate of manganese little or no 
current flowed, because both were non-conducting. Manganese 
and 80 per cent. ferro-manganese were found definitely electro- 
positive to iron, manganese going into solution, while iron remained 
undissolved, 

4. Every piece of commercial iron showed electrical effects with 
any other, and the effects between portions of the same piece were 
always sufficient to induce corrosion when the other conditions 
were satisfied. 

5. Microscopic examination disclosed the same general action 
before noticed as occurring between iron and its impurities—the 
iron went into solution around the impurity. Manganese sulphide 
on iron went into solution, and the iron also, while with manganese 
silicate and iron neither was attacked. Manganese and ferro- 
manganese went into solution on iron, which was unattacked, and 
even —— 

6. The presence of an impurity determines so many corrosion 
centres for iron, and so its influence depends more on quality and 
distribution than quantity ; thus a more homogeneous iron, even 
if chemically less pure, may be more highly resistant to corrosion. 

7. Certain rapidly appearing corrosion centres in all irons 
examined were not visibly related to impurities recognised under 
the microscope. 

In conclusion, the author would like to tender his thanks to the 
directors of the Farnley Iron Company, in whose laboratory the 
experiments have been made ; to Messrs. Blackwell, for the supply 
of samples ; and to Mr. J. T. Storrow and Mr. C. A. King, M.Sc., 
who, in turn, assisted in the experimental and photographic work. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY anp SATURDAY, MAY 20ru. 


Roya INsTItUTION.—Albemarle-street, Piccadilly, W. ‘‘Recent 
Experiments with Invisible Light,” Professor R. W. Wood. 9 p.m. 

ASSOCIATION OF WATER ENGINEERS.—Buxton Town Hall, under 
the presidency of Mr. Edward Sandeman. ‘‘The Geology of Dam 
Trenches,” Dr. Herbert Lapworth. “The Water Supplies of the 
River Basins of England and Wales,” Mr. William R. Baldwin 
Wiseman. ‘‘The Filtration of Public Water Supplies and their 
Sterilisation by Ultra-violet Rays,” Mr. Walter Clemence and Dr. 
Recklinghausen. To-day a visit will be made to the Bamford 
Filters, the Howden and Derwent Dams of the Derwent Valley 
Water Board. 


SATURDAY, MAY 20rx. 


Roya. INsTITUTION.—Albemarle-street, Piccadilly, W. 
cf Bird Life: {. Flight,” Mr. W. P. Pycraft. 3 p.m. 

GEOLOGISTS’ ASSOCIATION OF LONDON.—Excursion to Chilworth 
and St. Martha’s Hill, under the direction of Mr. Douglas Leighton. 
Leave Cannon-street at 1.2 p.m. 

THE ASSOCIATION OF ENGINEERS-IN-CHARGE.—St. Bride’s Insti- 
tute, Bride-lane, Fleet-street. Further discussion will take place 
on ‘*Steam Plant Manipulation and Problems arising therefrom.” 
7.30 p.m. 

THE JUNIOR INSTITUTION OF ENGINEERS: BIRMINGHAM LOCAL 
SEcTion.—A visit will be paid to the Frankley Reservoirs of the 
Birmingham Welsh Water Scheme. Train leaves New-street 
Station for Northfield Station at 2.30 p.m. 


TUESDAY, MAY 23rp. 


Royat INstTiTUTION.—Albemarle-street, Piccadilly, W. 
Brain and the Hand,” Professor F. W. Mott, F.R.S. 3 p.m. 


Farapay Society.—An ordinary meeting will be held at the 
Institution of Electrical Engineers, Victoria Embankment, W.C., 
when a general discussion on ‘“‘ High Temperatures” will take 
place. The discussion will be preceded by the reading of the 
following papers :—‘‘ Recent Advances in Gas Thermometry,” Mr. 
Arthur L. Day; ‘‘The High Temperature Equipment at the 
National Physical Laboratory,” Mr. J. A. Harker, F.R.S.; ‘‘The 
Boiling Points of Metals,” Mr. H. C. Greenwood ; ‘‘The Behaviour 
of Silica at High Temperatures,” Mr. A. Blackie, B.A. Communi- 
cations will be read from Professor Bodenstein (Hanover) ‘‘ On the 
Maintenance of Constant High Temperatures,” and from M. Féry 
(Paris) on ‘‘Stellar Pyrometry.” 8 p.m. During the afternoon a 
visit will be paid, by the kind invitation of the Director, to the 
National Physical Laboratory to inspect the High Temperature 
Equipment, &c. Trains for Teddington leave Waterlos, North 
Station, 2.27 and 2.40 p.m.; South Station, 2.25 and 2.36 p.m. 


** Phases 


“The 


WEDNESDAY, MAY 24ra. 


THE CONCRETE INSTITUTE.—Denison House, 296, Vauxhall 
Bridge-road, S.W. Educational Lecture No. 5, on ‘‘ Reinforced 
Concrete,” Mr. R. W. Vawdrey. 5.45 p.m. 


THURSDAY, MAY 25Tu. 


Roya INstiITUTION.—Albemarle-street, Piccadilly, W.  ‘‘ Air 
and the Flying Machine” and ‘‘Conditions of Safety for Floaters 
and Fliers,” Mr. W. Napier Shaw. 3 p.m. 


FRIDAY, MAY 26TH. 


THE INSTITUTION OF MECHANfCAL ENGINEERS.—Storey’s-gate 
St. James’s Park, S.W. Conversazione. 

PHYSICAL Society OF LONDON.—Visit to the National Physical 
Laboratory, Bushey House, Teddington. 3 p.m. 

RoyAL INSTITUTION.—Albemarle-street, Piccadilly, W. ‘‘The 
Greek Chorus as an Art Form,” Professor Gilbert Murray. 9 p.m. 


FRIDAY, MAY 26TH, anp SATURDAY, MAY 277u. 


THE INSTITUTION OF MUNICIPAL AND COUNTY ENGINEERS.— 
Scottish District Meeting will be held at Govan and Loch Arklet. 
Reception in the Town Hall, Govan, by Provost McKechnie and 
Town Council cf Govan. Discussion on paper by Mr. F. G. 
Holmes, entitled “‘The Main Drainage and other Municipal Works 
of Govan.” Discussion on paper by Mr. W. C. Easton, entitled 
‘*The Treatment of Govan Sewage.” 11.30a.m. Inspection of 
Burgh Works, &c., including Town Hall, Refuse Destructor, 
Public Baths, Bowling Greens, Police-offices and Fire Station, also 
‘*The Glasgow Corporation Sewage Works at Shieldhall.” 2 p.m. 
Annual Dinner in ‘‘A” Restaurant at the Scottish National Exhi- 
bition, Kelvingrove. 6.30 p.m. Saturday: Circular tour vi4 Loch 
Lomond to Loch Arklet, and returning by Loch Katrine and 
Trossachs vid Callander to Glasgow. An inspection will be made 
of the Loch Arklet Dam under the guidance of Mr. John R. 
Sutherland, Chief Water Engineer to the Corporation. Leave 
Glasgow Central Station 9.15 a.m. 


SATURDAY, MAY 27Tx. 
SoclETY OF ENGINEERS.—The Annual Dinner will take place in 
the Criterion Restaurant. 6.30 for 7 p.m. 


Roya InstTITUTION.—Albemarle-street, Piccadilly, W. ‘‘ Phases 
of Bird Life: II. Migration,” Mr. W. P. Pycraft. 3 p.m. 


THE ASSOCIATION OF ENGINEERS-IN-CHARGE.—A visit will be 
id to Cambridge. The Works of the Cambridge Scientific 
nstrument Company and the Cambridge Electricity Works will 
“4 viewed, Leave Liverpoul-street, Great Eastern Railway, 

.5 a.m. 

THE JUNIOR INSTITUTION OF LOCOMOTIVE ENGINEERS,—A visit 
will be paid to the Locomotive Department, Midland Railway, 
Kentish Town. 3 p.m. In St. Bride’s Institute the general 
meeting will be held, and a paper on ‘French Locomotive 
Practice” will be read by Mr. J. B faitland. 7 p.m. 

THE INSTITUTION OF MUNICIPAL AND CouNTY ENGINEERS.— 
Metropolitan District Meeting will be held at Woolwich. Members 
will assemble at the Town Hall, Wellington-street, Woolwich, and 
thence proceed to Royal Arsenal to be conducted over Carriage 
ne Gun Factory, and Laboratories. 10.1l5a.m. Returning 
to Town Hall at 12 noon, when the following papers will be taken as 
read :—‘* Woolwich and some of its Works since 1905,” Mr. J. Rush 
Dixon ; ‘‘ Description of the Woolwich Footway Tunnel under 
Thames,” Mr. E. H. Tabor. Lunch at Town Hall, by kind invita- 
tion of the Mayor. 1 p.m. Proceed to North Woolwich to inspect 
Subway Works. Drive to Council’s Works at White Hart-road, 
Plumstead, to inspect Brick and Flag Making Plant, &c., or to 
inspect Plumstead Baths and Wash-houses. Drive round Plum- 
stead Common and Woolwich Common, viewing en route L.C.C. 
Open-air Swimming Pond, R.M. Academy, R.E. Barracks, and 
L.C.C. Tramway Four-wire System. 2 p.m. 


MONDAY, MAY 29ru. 
NortH-East Coast INSTITUTION OF ENGINEERS AND SHIP- 
BUILDERS. — Bolbec Hall, Westgate-road, Newcastle-on-Tyne. 
Closing business meeting of the session. 


TUESDAY, MAY 30rTn, To FRIDAY, JUNE 2np, 
AMERICAN Society OF MECHANICAL ENGINEERS.—Pittsburgh, 
Pa., America. Spring meeting. 


WEDNESDAY, MAY 3ist. 
THE ConcrRETE INsTITUTE.—Denison House, 296, Vauxhali 
Bridge-road, S.W. Educational Lecture No. 6 on ‘‘ Reinforced 
Concrete,” Mr. R. W. Vawdrey. 5.45 p.m. 


THURSDAY, JUNE Ist. 

RonTcEN Society. —66, Victoria-street, Westminster, S.W. 
Ordinary general meeting. Papers: ‘‘On a Possible Therapeutic 
Use of Strongly Ionised Air,” by C. E. S. Phillips ; ‘* Photographic 
Action of the Positive Brush Discharge,” by Charles W. Raffety. 

THE INSTITUTION OF MINING ENGINEERS.—Geological Society, 
Burlington House, Piccadilly, W. The 54th general meeting, at 
which the following papers will be read, or taken as read :—‘‘ A 
Flame Test for the Estimation of Oxygen and Black-damp in Naked- 
light Mines,” Dr. J. S. Haldane, F.R.S.; ‘‘ An Experiment on the 
Effect of Reversing the Main Air Current,” Mr. James Bain and 
Dr. J. S. Haldane, F.R.S.; ‘‘ Notes on Contrivances Designed to 
Prevent Overwinding, with some Instances of their Failure,” 
Messrs. W. H. Pickering and Granville Poole ; ‘The Otto-Hilgen- 
stock Direct-recovery Process and its Application,” Mr. Ernest 
Bury. The following papers, which have already appeared in the 
‘*Transactions,” will be open for discussion:—‘‘The Mining School 
at Bochum, Westphalia,” Professor Henry Louis; ‘‘ Progress in 
the Use of Exhaust Steam Power,” Mr. John Burns ; ‘‘ The Elliott- 
Jones Vertical Coke Oven,” Mr. T. Campbell Futers. llam. In 
the evening the Institution Dinner will be held at the Trocadero 
Restaurant at 7.30 p.m, 


FRIDAY, JUNE 2np, 

THE INSTITUTION OF MINING ENGINEERS.—Visit to the Kent 
Collieries and Sinkings of the Kent Coal Concessions and Allied 
Undertakings. Leave Victoria Railway Station (South-Eastern 
and Chatham Railway) for Shepherdswell Station, and drive to 
Snowdown Colliery, where the members will make an inspection 
of the Colliery and Surface Plant. 9.20a.m. Leave Snowdown 
Colliery and drive to Elvington Colliery Village. 12.45 pm. 
Arrive at Eythorne, luncheon will be provided. 1.30 p.m. Leave 
Eythorne for Tilmanstone Sinkings ek 4 mile), and inspect the 
Sinking Plant, Steam Pumps, and Electrical Plant. 2.15 p.m. 
Leave Tilmanstone for the Maydensole Boring (about 4 miles), 
carried out on the Brejcha System. 3.15 p.m. Leave Maydensole 
for the Ripple Boring (about 3 miles), carried out on the Raky 
System. 3.45 p.m. Leave Ripple for the Oxney Boring, and 
afterwards for Dover, and visit the United Collieries Museum, 12a, 
King-street, Dover. 4.25 p.m. Leave Dover Harbour Station at 
6 p.m., arriving at Victoria at 8.35 p.m., and Holborn Viaduct at 
8.41 p.m. 

MONDAY, JUNE 5tu. 
THE STEPHENSON Society.—Visit to Southampton Docks, 
THE JUNIOR INSTITUTION OF LOCOMOTIVE ENGINEERS.—A visit 


will be paid to the Locomotive Works of the Chemin de Fer du 
Nord, Boulogne. 


WEDNESDAY, JUNE 71TH, anpD THURSDAY, JUNE 8rn. 
THE CONCRETE INSTITUTE.—Summer meeting and first annual 
dinner, Full particulars later. 


SATURDAY, JUNE 10ru. 
RoyAL AUTOMOBILE CLUB.—The Court House, Shelsley Walsh, 
Worcestershire. The ‘‘Henry Edmunds” Hill-climb. 3.30 p.m. 


TUESDAY, JUNE 13rn, To FRIDAY, JUNE 16ru. 
THE INSTITUTION OF GAS ENGINEERS.—Annual meeting at 
Glasgow. 


TUESDAY, JUNE 27Tn, To FRIDAY, JUNE 30rn. 
INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION.—Sixteenth 
Annual Convention at Brighton. For programme see page 490 ante. 
WEDNESDAY, JUNE 28ru. 


INSTITUTION OF CIvIL ENGINEERS.—The nineteenth ‘‘ James 
Forrest.” Lecture will be delivered at the Institution by Frederick 
Henry Hatch, Ph.D., M. Inst. C.E., his subject being ‘‘Gold 
Mining in the Transvaal.” 8 p.m. 


THURSDAY, JUNE 29ru. 
THE INSTITUTION OF CIVIL ENGINEERS.—The Annual Conversa- 
zione will be held in the Royal Albert Hall, at 8.30 p.m, 
MONDAY, JULY 3rp, To FRIDAY, JULY 71u. 
INSTITUTION OF NAVAL ARCHITECTS.—Jubilee meetings. 
programme see page 445 ante. 
MONDAY, JULY 241TH, To SATURDAY, JULY 291u. 
THE INSTITUTION OF MECHANICAL ENGINEERS.—Zurich Meeting 
1911. Programme see page 362 ante. 
THURSDAY, AUGUST 3rp, To MONDAY, AUGUST 21st. 


GEoLoaists’ ASSOCIATION OF LonpoN.—An Excursion to the 
Bergen District, Norway. Leaving King’s Cross on August 3rd by 
special boat train for Hull. 


SATURDAY, SEPT. 9TH, TO WEDNESDAY, SEPT. 20ru. 


GEOLOGISTS’ ASSOCIATION OF LONDON.—September Long Excur- 
sion. The first part of the excursion will be devoted to a study of 
the wry | of Lochaber, including Glens Nevis, Roy and Coe, 
and Fort William will be the headquarters. The second part of 
the excursion will be devoted to the Geology of the Broadfora 


For 





district of the Island of Skye, and the headquarters will be at 


=—=—=—=—. 
Broadford, Full particulars of excursion may be obtained f 
Mr. Alfred D, Young, 17, Vicars-hill, Lewisham, 8. E vis: 


WEDNESDAY, SEPT. 13rH, THURSDAY, SEPT, 

FRIDAY, SEPT. 15rx, 
INSTITUTION OF MINING ENGINEERS,—Cardiff, 
Further particulars later. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
Pig Iron. 

Tue pig iron department keeps very quiet, and quota. 
tions are weak. Some operators hold that the lowest prices have 
been touched, but this would be very difficult to determing 
Smelters state that there has been some little increase jn by. 
ing. The demand, however, is not by any means general, and for 
the most part consumers are still content to adopt a waiting 
eee Where there is much inquiry, consumers are pressing for 
urther reductions in prices, and there is a general complaint from 
producers that business at prevailing rates leaves no profit, 
Current quotations are :—Forge pig iron: Staffordshire common, 
49s, ; part-mine, 50s. to 50s. 6d.; best all-mine forge, 85s.; foundry. 
90s.; cold blast, 115s,; Northamptonshire, 47s. to 4Ss.; Derby. 
shire, 50s. to 51s.; North Staffordshire forge, 51s. to f2s,; best 
58s. to 59s. ; 


Merchant Iron. 

Operations at the bar mills continue steady, but even 
allowing for the relief obtained in current raw material prices 
makers of common bars complain that they are working on a very 
lean profit. Merchant qualities are still generally quoted at £6 5s. 
delivered Birmingham, and in isolated cases that price has been 
realised at works. The continuance of Belgian competition 
seriously affects nut and bolt qualities, which can be bought down 
to £5 17s. 6d. and £6. Producers of ‘‘marked”’ bars are wel] 
employed, and have no difficulty in obtaining their price of £8, 


Tube Strip Prospects Better. 

Tube strip makers and hoop makers are very well engaged 
at present, and the former have held a further meeting to review 
the trade position. Nochange has been made in the current basis, 
but producers are somewhat cautious about committing themselves 
forward, holding out for rather better prices encouraged by a 
recent very conspicuous decrease in local competition. ‘The Strip 
Makers’ Association basis price continues at from_£6 15s. to £7, 
while ordinary hoops are £7, and superior sorts £7 5s. per ton, 


Galvanised Iron. 

A good volume of business is passing in galvanised sheets, 
buat it is continually evident that the great increase in productive 
capacity and consequent price cutting leave little profit on many 
of the oversea orders. 5S ippers will not give more than £10 10s. 
unless it is for some special quality. The price quoted to the 
home buyer is £10 15s. Black sheets are quiet at 47 10s, for 
doubles, £8 for lattens, and £7 5s. to £7 7s.6d. for singles. 


Raw and Rolled Steel. 

Business in raw steel still rules quiet, and quotations of 
sheet bars have gradually slipped back. There is considerable 
foreign competition in this branch in South Wales, but German 
and Belgian present sales in the Midlands are said not to be large. 
Siemens sheet bars of native manufacture are quoted at £5, and 
Bessemer sorts from £4 15s. to £4 17s. 6d. Fresh orders for sec- 
tional rolled steel are also restricted, but mills are well employed 
on old business, Rolled steel prices remain at: Angles, £6 12s. 6d. 
to £6 15s.; girder plates, £7 2s, 6d. to £7 5s.; ship plates, £7 to 
£7 10s.; joists, £6 10s, 


Engineering. 

Engineers and machine tool makers are very busy. The 
automobile Builders have, for the most part, orders to overtake, 
though the season’s rush has now ceased, and some of the big firms 
are speculating as to whéther demand has not been somewhat over- 
estimated. Railway wagon and carriage builders, without being 
under general pressure, have a very fair number of orders awaiting 
execution, while bridge builders and constructional engineers are 
moderately well off for business. 


Ironmasters and State Insurance. 

Staffordshire ironmasters are concerning themselves just 
now anent the Government’s proposed scheme of labour insurance, 
There are some district industries in which employers may be 
tempted to recoup themselves out of wages for their contributions 
to the scheme. In the iron trade, however, the sliding scale will 
prevent that, and to attempt to rearrange the basis of that scale 
would mean the provocation of a labour dispute, which would 
probably come at a time inopportune for any hopes of a trade 
revival. The matter is not yet sufficiently advanced to enable 
manufacturers to consider fully the effect of the scheme upon local 
industries, and how far the increased burdens may be compensated 
by other advantages, as, for instance, in lighter poor rates. But 
the subject is one which is very much in the minds of Staffordshire 
ironmasters, and satisfaction is expressed that the executive of 
the British Iron and Steel Trade Association are going to under- 
take the consideration of the matter, though much relief is not 
very likely to ensue. 


Gas-making Engineering. 

The gas department of the Birmingham Corporation are in 
a very prosperous state, and have made a profit for the year ending 
March last of between £75,000 and £76,000, which they are handing 
over towards the rates. Owing to this prosperity, which estab- 
lishes another ‘‘ record ” for this department, the Committee have 
determined to recommend an all-round reduction in charges. Con- 
sumers of under 50,000 cubic feet per quarter are to pay 2s. 4d. per 
thousand instead of 2s. 6d. Then consumers above this line and up to 
250,000 cubic feet are to be reduced from 2s. 2d. to 1s, 11d. From 
250,000 to a million cubic feet per quarter the reduction will be 
from 1s. 11d. to 1s. 9d., while for each additional million cubic feet 
or portion thereof there will be a rebate of a penny per thousand 
until a minimum rate is reached of 1s. 3d. per thousand, Users of 
gas for manufacturing and motive power who pay 1s. 6d. per 
thousand are also to enjoy this rebate. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Pig Iron again Weaker. 

THE market on Tuesday was again slow in all depart- 
ments, and the attendance on the Iron Exchange was only about 
an average one. There were few features of interest to note. 
While English brands of pig iron showed no quotable change, 
Scotch were a turn lower all round. In hematite, both East and 
West Coast showed a reduction of about 1s., as compared with last 
week. So far as shipments were concerned there was an increase 
of about 10,000 tons from both East and West Coast ports. There 
was comparatively little change in stocks in public store. Finished 
iron and steel: Unchanged. Copper, lead, and tin: There is also 





no change to note in any department. 
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Quotations. 
Pig iron: Lincolnshire, No, 8 foundry, 52s. 6d. to 53s.; 
ffordshire, nominal, 53s. 6d. to 54s, 6d.; Derbyshire, 53s. 6d. to 
=. Northamptonshire, 54s. 6d. to 54s, 9d.; Middlesbrough, open 
Hs i eros, Ad. to 55s. 6d Scotch: Gartsherrie, 60s. to 
ee; Glengarnock, 58s, to 58s, 6d.; Eglinton, 57s, 6d. to 58s. 
: fivered Manchester. West Coast hematite, 64s.; East Coast 
ol 63s., both f.o.t. Delivered Heysham: Gartsherrie, 58s. to 
itt, 9 Clengarnock, 56s, to 56s. 6d.; Eglinton, 55s. 6d. to 56s. 


ngs, 6d.; & " “ 

hal Preston: Gartsherrie, 59s. to 59s, 6d.; Glengarnock, 
ee to 57s. 6d.; Eglinton, 563, 6d. to 57s.; Finished iron: Bars, 
-- ‘bs. ; hoops, £7 7s. 6d.; sheets, £8 to £8 2s, 6d. Steel: Bars, 


7; Lancashire hoops, £7 78. 6d.; Staffordshire ditto, £7 7s. 6d.; 
shoots £5 to £8 5s.; boiler plates, £7 15s.; plates for tank, 
Stier, and bridge work, £7 to £7 6s.; English billets, £5; 
foreign ditto, £4 10s, to £4 12s. 6d.; cold drawn steel, £9 5s. to 
£9 10s. Copper: Sheets, £69 ; tough ingots, £58 ; best selected, 
£58 per ton; copper tubes, 8}d.; brass tubes, 64d.; condenser, 
7id.; brazed brass tubes, 8}d.; rolled brass, 64d.; brass wire, 64d. ; 


i turning rods, 64d.; yellow metal, 6d. to 6}d. per lb. Sheet 


’ 


lead, £16 to £16 5s, per ton. English tin ingots, £195 per ton. 


The Lancashire Coal Trade. 

The house coal trade is almost at a standstill on account 
of the hot weather, but there is a steady feeling in slack and 
engine fuel. New business in shipping and bunkering coal is rather 
dull. (Quotations remain unchanged. 


Manchester Association of Engineers. 

The members of this association will pay a visit on 
Wednesday next to Birmingham, where they will have an oppor- 
tunity of inspecting two important works. In the morning they 
will be conducted over Messrs. QOsler’s glass works and, after 
luncheon at the Grand Hotel, the works of the Birmingham Small 
Arms and Metal Company, Limited, will be visited. The members 
have also received an invitation to visit the Colliery and Mining 
Exhibition, which is now open in Manchester. 

The Salt Union’s New Vacuum Plant. 

This plant, which has just been completed at Weston 
Point, commenced salt making yesterday—Thursday. It has a 
capacity of about 200,000 tons per annum, and has been erected 
at acost of £110,000, The whole of the plant has been built in 
Great Britain. 

Increased Wages for Boilermakers and Ironfounders. 
As the result of a conference held last month between the 


Manchester District Engineering Employers’ Federation and 
officers of the Boilermakers’ Society, with reference to a demand 
for an increase of wages for boilermakers of 2s. per week, the men 


have decided to accept an advance of 1s. 6d. per week, and 
proportionate piece rates, to come into operation on November 4th 
next. This increased rate of pay will remain undisturbed for three 
years from that date. The ironfounders in the Oldham district 
have also succeeded in obtaining an increase in their wages from 
39s. to 49s. per week. A sub-committee of the Oldham Engineer- 
ing Trades Employers’ Association offered the advance subject to 
an understanding that no further application for an advance would 
be made for a period of three years, but the men declined to agree 
to this, and the employers have waived the point. 


Mersey Docks. 

\ scheme is now under consideration by the Mersey Dock 
and Harbour Board to raise the eastern portion of the south quay 
of the Brocklebank Branch Dock and to erect upon it a double- 
storey shed with a roadway and lines on its south side. The shed 
is to be 500ft. long by 90ft. wide. 


Sea-water Mains Extension at Blackpool. 

The Blackpool Corporation has decided on a considerable 
extension of the existing system of sea-water mains for washing 
and watering the streets. The cost of the proposed extension will 
be £7000. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 

The hematite iron trade is quieter on the week, and it has 
been found necessary in consequence to reduce the make by 
another furnace going out of blast at Millom. This represents 
three furnaces in three weeks. There are now 22 furnaces 
in blast. Stocks stand at 41,834 tons, and they are not increasing ; 
indeed, it is quite possible they may be reduced. There are no 
indications of better trade from any source, although it is 
generally believed a turn in the market will soon be taken, 
as the iron and steel trades cannot but respond sooner 
or later to the better state of trade in the country generally. 
Steel makers are not taking so much crude iron as of late. The 
home demand is very small, and foreign, colonial, and continental 
business is of a meagre description. Prices are unchanged, mixed 
Bessemer numbers being at 65s. net f.o.b. and warrant sellers 62s. 
cash and 63s. three months ; buyers 62s, three months. Only a 
slow trade is being done in spiegeleisen, ferro-manganese, and iron 
ore, the latter being very much depressed indeed. There is less 
activity at the mines, and the arrivals of foreign ore have almost 
veork ae to nil. At some of the mines inferior ores are being 
stocked, 


Steel. 

A quieter demand is reported in the steel trade, and the 
orders given out are, to a great extent, in smaller parcels than 
usual, but the mills at Barrow have up to now been very well 
employed, while in West Cumberland the reverse is the case. The 
businsss doing is all in the Bessemer classes. Some good local 
orders have recently been given out for shipbuilding material to 
South Wales and Clyde firms. 


Shipbuilding and Engineering. 

' The Canadian floating dock to lift 27,000 tons is now 
definitely in hand at the Vickers yard. It has to be delivered 
about this time next year. It will mean a great deal of work. 
Shipbuilding is so busy that new houses are to be built at 
Barrow to accommodate the increased number of men likely to be 
employed in this industry in the near future. The Chinese cruiser 
how being built at Barrow is to be launched next month. It is 
se see that the naval airship will have her first trial to-morrow 
Saturday, 


Shipping and Fuel. 

‘ Compared with the corresponding week last year, exports 
of Iron and steel are lower by 6781 tons, and on the year lower 
by 57,225 tons. Coal and coke are in less consumption, and 
cheaper prices prevail. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
General Conditions. 


: It cannot be said that any marked change has occurred 
since the present quarter commenced. Prices for finished and 
Semi-finished steels are certainly not so firm, owing to the weak- 
hess of raw materials, but the principal local steel works are still 
well employed on the contracts booked some time ago. There is 
also a steady stream of small orders for engineering requisites, so 
that while disappointment is felt that the spurt in business 
€xperienced in the early spring has not been maintained, employ- 





ment is satisfactory. Nevertheless, complaints are being made of 
the keenness of competition, and it is thought that no change for 
the better will be experienced until the autumn, while the sagging 
tendency of the pig iron and steel scrap markets is also thought to 
be responsible for keeping many possible customers out of the 
market, as the latter believe that they may obtain more advan- 
tageous terms later on. 


The Doncaster Coalfield. 

Steady progress continues to be made with the various 
new colliery undertakings in what has come to be known as the 
Doncaster coalfield. At the Edlington new pit, belonging to the 
Staveley Coal and Iron Company, Limited, coal has been reached 
at a depth of 810 yards. The seam is stated to be of excellent 
quality, but sinking is to be continued for another 70 or 80 yards 
to the Barnsley bed, which is expected to be reached in four or 
five weeks’ time. 


The Coal Trade. 

A steady tone is maintained in the steam coal trade. 
Bast qualities and cobbles continue active for shipment, but there 
is not much change as yet to record in prices. It is expected, 
however, with the continued large deliveries for home industrial 
use, the absence of stocks at collieries and the interruptions in 
colliery working that will be caused by the holidays, that prices 
will show additional firmness. At present quotations rule at 
8s, 6d. to 8s. 9d. for best South Yorkshire hards and 8s. to 8s. 3d. 
for Derbyshire qualities, Some of the railway coal contracts fall 
due for renewal shortly. 


Gas Coal, Slacks, and Coke. 

A little more business is being done in regard to the 
renewal of gas coal contracts, and, as previously reported, conces- 
sions on last year’s prices are being made to effect renewals. It 
was hoped at one time that last year’s prices would again be 
operative, for the gas coal trade had never fully recovered from 
the low level to which it dropped two or three years ago. At 
present the demand from inland works is at the minimum, but 
shipping business is steady. Spot lots of gas nuts are offered at 
special rates. As regards slacks, the tone is still very strong, for 
with the customary summer restriction of house coal outputs 
supplies will tend to shrink further. For the most part prices 
remain unchanged, but the tendency of the market is undoubtedly 
upwards, Best washed smalls, 5s. 6d. to 6s.; best hard slacks, 
hs. 6d. to 6s.; seconds, 4s, to 4s. 6d. As noted a week ago, furnace 
coke is easing off, and prices are now down to about 12s. 3d. to 
12s, 6d. per ton. 


House Coal. 

A sharp falling off in the volume of business in house coal 
is usually experienced at this time of the year, and there is no 
exception to the rule now. In some cases the pits are reduced to 
four days working. Stocks are increasing. There is no specula- 
tive buying. Merchants are showing little disposition to effect 
contract renewals, and are demanding concessions, Current prices 
are all about 6d. per ton down, but this is only the customary 
alteration in May, and was fully anticipated. 


Pig Iron. 

No improvement can be reported in the condition of the 
common pig iron trade. Business is at a low ebb, despite reports 
of ‘‘bear” selling on the part of merchants. Their offers, how- 
ever, do not show sufficient margin apparently to attract buyers in 
this district. East Coast hematite mixed numbers are offered at 
68s., or a further concession of 6d., and it is reported that a fair 
quantity of iron has been sold locally on these terms, or a little 
under for immediate delivery. It is also said that steel manufac- 
turers are more disposed, at any rate, to consider the question of 
buying than they have been for some time past. To effect sales of 
scrap for steel melting purposes merchants are obliged to offer 
further concessions. Nominally pig iron quotations are :—Lincoln- 
shire, No. 3 foundry, 50s. 6d.; ditto forge, mottled and white, 
49s, 6d.; ditto basic, 52s.; Derbyshire foundry, 50s. to 51s.; ditto 
forge, 48s. to 493. 6d., all per ton net delivered Sheffield 
or Rotherham, East Coast hematite mixed numbers, 68s., 
net delivered; bar iron, £6 15s. Basic billets easier at 
£5. A meeting of the Lincolnshire Ironmasters’ Associa- 
tion was, we understand, held last week-end, and decided to make 
no alterations in -prices, believing that even a reduction in price 
would not bring much business forward, 


The Steel Trades. 

The condition of the heavy trades remains without much 
change, and as we have previously noted, there is a good deal of 
work on hand in the armament and allied branches. But general 
trade is ‘‘ patchy.” It is thought that a good deal of engineering 
work is being kept back on account of the less cheerful view of 
trade prospects which is so general now, and there is some 
uncertainty felt regarding the operation of the Insurance Bill if it 
becomes law. Among the lighter branches agricultural implements 
and tools are brisk on export account. 





NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

SOMEWHAT more favourable reports are given by traders 
relative to the business of the last few days than have been forth- 
coming for a long time. The downward movement seems to have 
stopped, and some fair orders have been placed this week, though 
as yet the improvement in prices is very small. On Friday last 
Cleveland warrants fell as low as 45s, 8d. per ton cash buyers, 
that being the poorest figure that had been known since the 
middle of 1905, and it was 4s, 84d. below the best quotation of the 
current year. Some consumers are beginning to believe that the 
minimum of prices has been seen, and this week as much as 6d. 
above that has been realised, a large business being done on 
Wednesday up to 46s, 24d. cash, and consumers who have been 
holding back have come more freely into the market. It is stated 
that the market has been influenced upward by the completion of 
the liquidation of a big ‘‘bull” account, and also by the news from 
the United States relative to the Standard Oil Combination and 
the probable interference of the Legislature in the operations of 
the United States Steel Corporation. Then the Budget has added 
somewhat to the confidence of traders, and local statistics 
are satisfactory. Thus the stock of Cleveland pig iron 
in Connal’s public stores is increasing at a smaller rate 
than for nearly three years, decreases being reported on 
as many days this month as there have been increases, At the 
same time the shipments of pig iron from the Cleveland district 
are this month brisker than they have been in any month since 
1907, no less than 68,887 tons having been shipped up to Wednes- 
day evening, as compared with 59,634 tons last month, and 41,365 
tons in May last year, to 17th. These figures are, no doubt, 
helping to restore confidence, but as yet the orders are confined to 
iron which is required for immediate delivery, though if the 
upward trend of prices is maintained for a few days longer, buying 
for forward delivery may be looked for. The curtailment of the 
production of Cleveland pig iron goes on. Wilsons, Pease and Co., 
at the Tees Ironworks, Middlesbrough, have completed the blow- 
ing out of one of their furnaces, and it is reported that Bolckow, 
Vaughan and Co. will put outa furnace which is also producing 
ordinary Cleveland pig iron. No. 3 Cleveland G.M.B. pig iron has 
been advanced this week to 46s, 3d. per ton for prompt f.o.b. 
delivery, after being at 46s. at the close of last week ; No. 1 is at 
49s. 9d., Nos. 4 foundry and 4 forge at 45s. 9d., and mottled and 





white at 45s, 6d. Prices for forward delivery are practically 
nominal. The lower qualities of Cleveland pig iron are scarce, 
more particularly forge and white, and thus they are realising re- 
intiealy better prices than No. 3. 


Hematite Pig Iron. 

A slight change for the better has appeared in the East 
Coast hematite pig iron trade, and a fair amount of business has 
been reported during the last few days. This has led producers 
and also merchants to advance their quotations, and now it is not 
possible to get mixed numbers as low as 61s. 6d. per ton for 
prompt f.o.b. delivery—in fact, 61s, 9d. must be looked upon as 
the minimum, with 62s. as the rate for delivery in June. Thus 
prices are stiffer in this district than they are on the West Coast, 
and the outlook is favourable, since the over-production is believed 
to be cured by the blowing out of some furnaces, and, moreover, 
all the industries that are consumers of hematite iron are busy, 
and likely to continue so over the remainder of the year. In the 
local hematite iron market there has therefore sprung up a more 
confident tone this week, and holders and producers of this 
description of iron are not nearly in such a hurry to sell as they 
were, particularly when the present prices are too low to yield a 
profit. 


Irunmaking Materials. 

Imports of foreign iron ore continue to be large in this 
district, more being received than is landed in any other iron- 
making district in the country, but consumers are very slow about 
giving out further orders at present ; indeed, not a transaction has 
been reported over the last fortnight. Ironmasters are not 
tempted by the prices which merchants quote—2ls. per ton for 
Rubio ore delivered at Middlesbrough—and in the absence of 
business that is a merely nominal quotation. Consumers say they 
would not be tempted by 20s., or even 193., but most of them are 
still exceptionally well bought, and can afford to hold off. Coke 
declines in price, for local consumption has fallen off by 6000 or 
7090 tons per week, due to the blowing out of furnaces. The pro- 
duction of coke at the ovens has been reduced, and the shipments 
have increased, but nevertheless too much coke is still put upon 
the market, and it is easy to buy furnace coke at 14s. 6d. per ton, 
delivered at Middlesbrough works, a figure which it is claimed is 
under cost of production. 


Manufactured Iron and Steel. 

Though buying in all branches of the finished iron and 
steel industries has lately been rather slow, and the competition of 
other districts has become keener, preducers in the North-East of 
England are so well off for contracts that they will not reduce 
their quotations, even though firms in other districts are asking 
lower rates, in fact in some cases- considerably less than rule 
here. The production of plates and angles was never so large in 
this district as it is at present, and this notwithstanding the Moor 
Works of the South Durham Steel and Iron Company at Stockton 
are standing id!e, as they have been since the autumn of 1907. 
But the firm, with only two of its establishments in operation, 
reports a larger production of plates, &c., than was obtained 
when its three works were all running. Such is the 
large consumption of plates and angles that any change 
in prices must be in an upward direction. At present 
the quotation for steel ship plates is £6 15s., for iron 
ship plates £6 12s. 6d., for steel ship angles £6 7s. 6d., 
for iron ship angles £7, for packing iron and steel £5 15s., and 
for iron ship rivets £7 7s. 6d., all less 24 per cent. f.o.t. The iron 
bar manufacturers are so well situated in this district that though 
Scotch bars have been sold at £6 5s., and even £6 per ton, the 
makers in this district continue firm at £7 per ton, less 2} per 
cent. Steel bars here are at £6 5s,, less 24 per cent. f.o.t. 
Galvanised and corrugated steel sheets are dearer with the North 
of England manufacturers than in other districts, for they are ex- 
ceptionally well sold, and have no need to compete keenly for 
further orders at present. They ask £10 lds. per ton for 24 gauge 
less 4 per cent. f.o.b. for their sheets, though manufacturers in 
other districts are reported to have done business at £10 5s.; but 
they are greatly in need of contracts. Ordinary sheets are at 
£7 103. for singles and £8 for doubles. Hoops are at £6 12s. 6d. 
and strip at £6 10s.; while steel joists are at £6 7s. 6d., where 
fairly large orders are offered. Heavy steel rails are at £5 12s. 6d., 
and cast iron railway chairs at £3 12s. 6d., both net f.o.b. 


Shipbuilding. 

The activity in the shipbuilding industry in this district 
has in no way abated, nor is it likely that it will this year. Nearly 
all the yards are as fully occupied as they can be, and those who 
want new vessels will have to wait a considerable time before the 
builders can proceed withthem. The briskness is leading to the men 
at some yards claiming furthur advances of wages. Thus the ship 
smiths at the Wearside yards have applied for an advance of wages 
of 2s, per week on time, and 10 percent. on piece rates. The 
dispute between the Shipwrights’ Society and the Boilermakers’ 
Society at the yard of Messrs. Short Brothers, at Sunderland, still 
continues. The shipwrights are gradually filling up the vacancies 
caused by the dismissal of the men who joined the Boilermakers’ 
Society. Messrs, Short Brothers have never employed men belong- 
ing to the Boilermakers’ Union, and they will not doso now. The 
latter society has pickets outside the yard to warn men seeking work 
of the dispute. At Jarrow about 600 platers, riveters, and cauikers 
at the shipyard of Palmer’s Shipbuilding and Iron Company ceased 
work on Tuesday because of a grievance about the prices for piece- 
work, mostly in regard to the battleship Queen Mary. It was to 
obviate such stoppages as this that the Edinburgh agreement was 
arranged after the long lock-out of last autumn. Ship repairing is 
busier than for many years, and all the yards are engaged to their 
fullest capacity. Swan, Hunter and Wigfam Richardson, of 
Wallsend, applied lately to the Tyne Commissioners to be allowed to 
place a floating dock in the river at Shields for use in repair work, 
but the Commissioners cannot see their way to grant the required 
permission. There has been a report in circulation that this firm 
was about to add the manufacture of armour plates to its business 
at Wallsend, but that is denied. 


Engineering. 

Marine engineering is now very busy, and the prospects 
are altogether encouraging. There is a large amount of naval work 
on hand, in addition to that on mercantile account. At Howden 
the Northumberland Shipbuilding Company is erecting large 
machine shops, and the Mercantile Dry Dock Company, at Jarrow, 
is also enlarging its machine sheds. At Derwentlough the Bradley 
Williams Ore Treatment Company has secured a site of several 
acres, and will lay down works for extracting pure metals from 
lead, zinc, and copper ores by its new process. At the same place 
the Consett Iron Company is adding another loading berth to its 
staiths. 


Coal and Coke. 

The coal trade is showing quite a contrast in activity to 
what had to be reported a short time ago ; in fact, over most of 
the first quarter of the year. As faras regards the output and 
shipments, the business this month has been a record, and the 
prospects of continued good deliveries are excellent. The foreign 
demand has increased considerably, and now that the Baltic has 
opened it will not be surprising if there is a shortage of steamers, 
an experience that has not been reported for some years. Prices 
have improved for most descriptions of coal, best steams have gone 
up to 10s. 9d., seconds to 9s., and smalls to 6s. 3d. f.o.b., while 
best gas is up to 10s., and seconds to 9s. 3d. Bunker coals have 
seldom sold so well as during the last three weeks, and shipowners 
have now to pay 9s. 9d. for best and 9s. 3d. for ordinary, while 
unscreened coking coals are at 9s. 9d., and coking smalls at 9s. 3d. 
These are good prices for coking coal, when the weakness in coke 
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is taken into account. Foundry coke is at 16s. 6d. f.o.b., and 
furnace coke at 14s. 6d. delivered at Teesside works. 


North-Eastern Railway and A.S.R.S. 

The question of the pending discharge of the police 
officers of the North-Eastern Railway at the Hartlepools for 
refusing to withdraw from membership of the A.S.R.S. when 
called upon by the officials of the company, has been before the 
Executive of that organisation, and the latter have decided to ask 
the general manager of the North-Eastern Railway Company to 
have the matter in dispute discussed by the Conciliation Board 
which will meet shortly. Failing a settlement by this means, the 
Executive Council will authorise the A.S_R.S. members throughout 
the North-Eastern Railway system to withdraw their labour and 
thus declare a general strike on the North-Eastern Railway. 





NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 


The Warrant Market. 

THE warrant market was further depressed early in the 
week, and a still lower figure was touched for Cleveland warrants, 
Gossip on Change seeks to explain the persistent decline in prices 
by attributing it largely to the gradual selling out of a heavy 
**bull”’ account, and the further statement is made that, as this 
account is now all but completely cleared out, some recovery in 
prices may now be expected. Certainly from the lowest point a 
slight reaction has already occurred, and the improvement may 
possibly be assisted by the resolution of a leading firm of Scotch 
makers to raise the prices of their special brands. Business has 
been done in Cleveland warrants since last report from 46s. to 
45s. 74d. cash, 46s. 3d. to 46s. 04d. one month, and 46s. 8d. to 
46s. 64d. three months. Sales of the same class of iron have also 
been noted at 46s. and 46s. 1d. for delivery in fourteen days, and 
46s. twenty-four days. From the above figures, as al y indi- 
cated, some improvement has since taken place. 


The Scotch Pig Iron Trade. 

The demand for Scotch pig iron has been very quiet 
now for a succession of weeks; but in the last few days a little 
more inquiry has been noted, this being due, it is believed, to an 
impression that prices may probably have reached bottom for the 
present. Home users are apparently moving with caution, and 
purchasing only to meet current or near requirements. There has 
been a moderately good demand for pig iron for export, the past 
week’s shipments having been 5556 tons. This figure is 677 tons 
below the quantity dispatched in the corresponding week of 1910, 
but the aggregate shipments since the beginning of the year show 
an increase of 6543 tons. There has been a slightly easier ten- 
dency in several kinds of pig iron; but, on the other hand, Messrs. 
William Baird and Co, have intimated an advance of 1s. per ton 
on Nos, 1 and 3 Gartsherrie iron. Merchants quote f.a.s. at Glas- 
gow, Govan and Monkland, Nos, 1, 55s.; Nos. 3, 54s.; Carnbroe, 
No. 1, 58s. 6d.; No. 3, 54s. 6d.; Clyde, No. 1, 59s. 6d.; No. 3, 
54s, 6d.; Calder, No. 1, 60s.; No. 3, 55s.; Gartsherrie, No. 1, 6ls.; 
No. 3, 56s.; Summerlee, No. 1, 62s.; No. 3, 57s.; Langloan, No. 1, 
63s.; No. 3, 58s.; Coltness, No, 1, 82s.; No. 3, 57s. 6d.; Eglinton, 
at Ardrossan or Troon, No. 1, 55s.; No. 3, 54s.; Glengarnock, at 
Ardrossan, No. 1, 63s.; No. 3, 58s.; Dalmellington, at Ayr, No. 1, 
57s.; No. 3, 55s.; Shotts, at Leith, No. 1, 60s.; No. 3, 56s.; 
Carron, at Grangemouth, No. 1, 62s.; No. 3, 57s. per ton. There 
are 85 furnaces in blast in Scotland, compared with the same 
number at this time last year. The question of restricting output 
has been subject to discussion, but it is thought that nothing of 
much importance will be done in this way at present. 


Hematite Pig Iron. 

Business in hematite has been proceeding quietly. One 
lot of Cumberland warrants was done in our market at 62s. 14d. 
for delivery in one month. Scotch hematite is going steadily into 
consumption at the West of Scotland steel works, and the price is 
fairly steady, merchants quoting 66s. 6d. to 67s. per ton. Makers 
are unwilling to make further concessions in price, the cost of pro- 
duction leaving a very small margin of profit. 


Finished Ircn and Steel. 

The finished iron department is in a depressed condition, 
with practically no improvement since last report. Crown bars 
are quoted £6 per ton, less 5 per cent., for home use, and there 
is a scarcity of orders, so that some of the works have but indif- 
ferent employment. The question of a renewal of the combination 
among makers has been under consideration, but it is doubtful 
whether its resuscitation could do much good in the present un- 
satisfactory state of the market. The position in the steel trade 
has not changed in any material degree. Business is hampered in 
consequence of outside competition, which seems to become more 
formidable than had been anticipated. The works have not in 
every case been able to obtain full employment. Boiler plates are 
in good demand, but ship steel has to meet the competition referred 
to, and it is not an easy matter to maintain prices. There are 
promising inquiries from abroad, which may result in some acces- 
sions to business. 


The Coal Trade. 

The position of the coal trade is to some extent unsatis- 
factory. While a large amount of coal is going into use, and being 
shipped, the current demand is not sufficient to exhaust the output 
of the collieries, and the difficulty of this being attained has been 
aggravated by the general contraction in household requirements, as 
a result of the prevailing warm weather. At Glasgow Harbour prices 
are quoted f.o.b. for house coal from 8s. 6d. to 9d., splint 8s, 6d. 
to 9s, 3d., and steam coal 9s. to 9s. 6d. per ton. 








WALES AND ADJOINING COUNTIES. 

i(From our own Correspondent.) 
Last Week’s Coal Trade. 

IT may now be assumed that one of the most disastrous 
strikes in the Welsh coalfield has been ended, after enduring over 
six months, and entailing a loss of nearly £2,500,000. The news 
was discussed in London on Monday, and on Tuesday was 
freely commented upon in the leading towns of the district. 
The last conference in London by the Committee representing 
the Cambrian Combine was composed of the following :— 
Messrs. F, Davis, Thomas Griffiths, W. Heppel, and W. Dal- 
ziel, on behalf of the South Wales Coalowners’ Association ; 
and on behalf of the Miners’ Federation of Great Britain, Mr. 
Enoch Edwards, president, and Mr. Ashton, secretary ; on behalf 
of the South Wales Miners’ Federation, Mr. Wm. Abraham 
(‘‘Mabon”) and Mr. Thomas Richards. The official statement 
followed. After a full discussion of the matters in dispute, with 
the view of endeavouring to make an arrangement by which 
there should be a resumption of work at these collieries, an 
arrangement was arrived at making provision for an early 
resumption of work. The terms of the arrangement will 
be duly submitted to the Executive Committee of the Miners’ 
Federation of Great Britain, and the Monmouthshire and South 
Wales Coalowners’ Association, and the Executive of the Scuth 
Wales Miners’ Federation in the course of the next fewdays. The 
terms are to be announced on Saturday. On ’Change, Cardiff, one 
of the manager of the Cambrian Combine is reported to have 
stated that he did not see the slightest reason why the colliery 
work should not be s‘arted in the course of a couple of days, as the 


collieries were in as good a condition as was possible under the 
circumstances, and as they had been dealing with the water to 
very good advantage at the various collieries since the beginni 
of the strike. A considerable number of men would be employ: 
at the outset. 


Present State of the Trade. 

Buyers are adopting a waiting attitude in the hope of an 
easier tendency in the next few days. Colliery owners, however, 
are holding to quotations for large descriptions of coal with some 
degree of firmness, although smalls are not an overstocked 
market. Having in view the past refusal of the men to ratify the 
agreement entered into for them, sellers are not inclined to take 
the annou t as definite until it has been accepted 
by the men, but it is generally believed that there will be 
no difficulty, and that the pits will be opened before the 
end of the month. On ’Change it was observed, midweek, that in 
view of holidays, the abstention of men, and the Coronation, the 
oroduction of coal will not disturb the market to a serious extent 

fore July. Latest :—Best large steam, 17s. 9d. to 18s.; best 
seconds, 16s. 9d. to 17s. 3d.; ordinaries, 16s. to 16s. 6d.; best drys, 
16s. to 16s. 9d.; ordinary drys, 14s. 9d. to 15s, 6d.; best washed 
nuts, 14s. 6d. to 15s.; seconds, 13s. 6d. to 14s.; best washed peas, 
12s, 6d. to 13s. 6d.; seconds, lls. to 12s.; best bunker smalls, 
10s. 6d. to 10s. 9d.; best ordinaries, 10s. 3d. to 10s. 6d.; cargo 
smalls, 8s. 9d. to 9s. 3d.; inferior, 8s. to 8s. 6d.; best Monmouth- 
shire black vein, 16s. to 16s. 3d.; ordinary Western Valleys, 
lds. 3d. to 15s. 9d.; best Eastern, 14s, to 14s. 6d. ; seconds, 
13s. 6d. to 14s, Bituminous:—Very best hvuseholds, 17s. 6d. 
to 18s.; best ordinaries, 143. 6d. to 16s, 6d.; No. 3 Rhondda, 
17s. to 17s, 6d.; brush, 13s. 3d. to 13s. 9d.; smalls, 10s, 6d. to 
10s. 9d.; No. 2 Rhondda, 12s. 6d. to 13s.; through, 10s. 3d. to 
10s. 9d.; smalls, 8s. to 8s. 6d. Patent fuel, 16s. to 16s. 9d. Coke: 
Special foundry, 24s. to 25s.; foundry, 18s. to 20s. 6d.; furnace, 
16s. to 17s. Pitwood, 18s. 9d. to 19s. 3d. 


Newport, Mon., Coals. 

The demand for steam coal has again been brisk ; colliery 
owners were stated to have booked freely. The demand for house 
coal was strong, and patent fuel favourable ; coke rather weak. 
Latest :—Tonnage rather slow in arriving ; colliery owners firm ; 
smalls slightly more plentiful, and a little easier. Latest:—Very 
best black vein, 15s, 9d. to 16s.; Western, 15s. to 15s. 6d.; Eastern, 
14s. to 14s. 3d.; other sorts, 13s. 6d. to 13s. 9d.; best smalls, 8s. 9d. 
to 9s. 3d.; seconds, 8s. to 8s. 6d.; inferiors, 7s. 9d. to 8s.; bitu- 
minous, best households, 15s. 6d. to 16s. 6d.; seconds, 14s, to lds. 
Patent fuel, 15s. to 15s. 3d. Coke, foundry, 18s. to 20s.; furnace, 
16s. to17s. Pitwood, 18s, 9d. to 19s. 3d. 








Swansea Coals. 

Latest :—Undertone steady to firm; inquiry for large 
well maintained ; red vein a little weaker; machine-made nuts 
slow ; prices easy ; beans and peas steady ; rubbly culm and duff 
in strong demand; top figures obtainable; supply weak. Best 
malting, 21s. to 23s. net ; seconds, 17s. 6d. to 19s. 6d.; big vein, 
lds. 6d. to 17s. 6d., less 24 ; red vein, 11s. 6d. to 13s. 6d.; machine- 
made cobbles, 20s. 6d. to 21s. 6d. ; Paris nuts, 22s. 6d. to 23s. 6d. 
net ; French nuts, 21s. to 23s, 6d.; German nuts, 22s, to 23s.; beans, 
19s, 6d. to 21s. 6d. net ; machine-made large peas, 11s, to 11s. 6d. 
net ; fine peas, 9s, 6d. to 10s. net ; rubbly culm, 7s. to 7s. 6d., 
less 24 ; duff, 3s. 3d. to 3s. 9d. net. Steam coal: Best large, 17s. 9d. 
to 18s. 6d.; seconds, 13s. 9d. to 15s.; bunkers, 10s. 6d. to 11s. 3d.; 
small, 7s. 6d. to 8s. 6d., less 24. Bituminous: No. 3 Rhondda, 
18s, to 18s. 6d.; through, 15s. 6d. to 16s.; small, 10s. 9d. to 
lls, 6d., all less 24. Patent fuel, 14s. to lds. 6d., less 24. Coal 
cash net 30 days. 


Iron and Steel. 
At the Swansea metal market the following prices ruled :-— 
Pig iron: Hematite mixed numbers, 62s. cash, 62s, 3d. month ; 
Middlesbrough, 45s. 9d. cash, 45s. month ; Scotch, 51s. 9d. cash, 
52s. month ; Welsh hematite, 68s. 6d. d.d.; East Coast, 67s. 9d. 
to 68s. 6d. c.i.f.: West Coast, 67s. 6d. to 68s, 6d. c.i.f. Steel bars: 
Si £5; B , £417s. 6d. Iron ore, 19s. 6d. to 203, 6d. 





Tin-plate. 

The official report concerning the trade was given this 
week as follows :—‘‘Tin-plate market quiet, and consumers are 
still holding off for forward delivery.” For early delivery, except 
in oil plates, manufacturers are well supplied with orders, and con- 
sumers are well bought. It is further stated that tin-plates are 
being offered in some quarters by merchants at prices which are 
not at all justified by the actual position. American competitors 
continue keen, but the business they are likely to take is not a 
very large percentage of the whole trade, and in most directions 
the export is well maintained. Latest :—Ordinary tin-plate, 14s. ; 
ternes, 25s. 6d. to 26s.; C A roofing sheets 30 G., £9 5s.; big 
sheets for galvanising 30 G., £9 5s.; finished black plates, £11 10s. ; 
galvanised sheets, 24 G, £10 7s. 6d. to £10 10s.; block tin, 
£197 5s. cash, £196 three months. Other a 
£53 8s. 9d. cash, £54 1s. 3d. three months. Lead, English, 
£13 10s.; Spanish, £13; spelter, £24 5s.; silver, 24s. 11.16d. 
per 0z, 


West Wales Railway. 

After a strenuous effort, carried on for nearly a quarter 
of a century, the West Wales Railway, from Aberayron to Lam- 
ter, was formally opened on Saturday amidst great rejoicings. 
he officials present included Mr. S. Yockney, the engineer, and 
Mr. J. E. Evans, the secretary. Prominent among the supporters 
of the movement was Sir John Llewellyn, who represented the 
Great Western Railway, which has undertaken to work the line. 
At the post prandial }-roceedings it was remarked incidentally that 
among the many advantages which the new line will confer on the 
district will be the reduction of the charges for the conveyance of 

coal, which will be reduced from 10s. to 2s, 4d. per ton. 








CATALOGUES. 


MATTHEW WYLIE AND Co., 57, Robertson-street, Glasgow.— 
This firm’s sectional catalogue dealing with box-nailing and cleat- 
ing machines has reached us. 

THe DALLETT EvLectric CLock CoMPANY, Terminus-chambers, 
Holborn-viaduct, London, E.C.—This is a little pamphlet dealing 
with the Dallett system of electric clocks. 

THE STERLING TELEPHONE AND ELECTRIC COMPANY, Limited, 
200, Upper Thames-street, E.C.—Publication No. 170 has reached 
us. It has reference to telephones, bells, indicators, fire alarms, 
pushes, batteries, wires, &c. 

Siemens Brotuers, Caxton House, Westminster.—Two new 
catalogues having reference to installation accessories have reached 
us. All kinds of electric light fittings are dealt with in these lists, 
and prices are given throughout. 

F, H. WILLIAMSON AND Co., Limited, 9 to 15, Lightbody-street, 
Liverpool.—A pamphlet from this firm deals with the Brundrit 
patented temperature balance for boilers. This is a valveless auto- 
matic apparatus for circulating the water. 

SAMUEL DENISON AND Son, Limited, Hunslet Foundry, Leeds,— 
A well got up catalogue to hand from this company deals with 
testing bi The hines described are suitable for many 
purposes and for use in connection with various trades. Numerous 
illustrations are given, and each picture is accompanied by a brief 
description. The catalogue is one which will appeal to al] asso- 
ciated with the testing of materials, 








THE British NICLAUSSE BOILER COMPANY, Limited Ca: 
House, Tothill-street, Westminster.—This is a little book ston 
ing with the Niclausse automatic stokers. Itisa wel] illustrates 
publication, and contains much information relating to re 
stokers. ad 

VeERDON, CuTTs AND Houtt, Town Hall Chambers, 87, Fa, te 
Sheffield.-A little pamphlet sent to us by this firm js ont’ 
“The Electrical Manufacture of Steel in the Verdon Cutts d 
Hoult Electro-Bessemer Furnace.” It also deals with welditn 
annealing, &c. ng, 

A. REYROLLE AND Co., Limited, Hebburn-on-Tyne,—4 leaflet 
to hand from this firm has reference to colliery switch gear Tt 
illustrates a direct-current drum-type starter and a three-phase 
oil switch, which are so designed that should gas collect jp th 
casings an explosion can take place without danger. ‘ 

Witmor North, St. Mary’s-road, Sheffield.—From this firm we 
have received a circular having reference to leather and wood 
fillets for patternmakers, engineers, and ironfounders. We are 
told that these fillets can be used with advantage on the most diff. 
cult curves, angles, &c., commonly met with in patternmaking, 

ASHWELL AND Nesbit, Limited, Barkley-lane, Leicester.— [he 
Purification of Water for Industrial and Domestic Supplies by the 
Eradica Process” is the title of a little book sent to us by this 
firm. The process is very thoroughly described, and the illustra. 
tions given render the working of the apparatus easy to under. 
stand. 

THE WALSALL ELECTRICAL CoMPANY, 57, Bridge-strect, Walsall 
—Sheet No. 110 has reached us. It has reference to automatic 
cireuit-breakers, a Board of Trade leakage indicator for use jn 
mines, a master switch for use in connection with maximum and 
reverse-current circuit-breakers, and knife switches. Prices, code 
words, &c., are given. 

THe Union Exectric Company, Limited, Park-street, South. 
wark, S.E.—List No. 1021 has reached us. It deals with friction 
hoists suitable for direct and continuous currents, We are told 
that these are designed with the object of providing a cheap and 
reliable winch particularly suitable for use in building construction 
The range of sizes listed covers most ordinary requirements. 

Tue British ALUMINIUM Company, Limited, 109, Queen Victoria. 
street, London, E.C.—This company has sent us a copy of a table 
which has been prepared in accordance with the specification of 
the Standards Committee, and gives the aluminium equivalents of 
standard sizes of paper insulated and lead covered copper cables, 
We have also received a curve showing the minimum saving per 
mile in the manufacture of this class of cable. 

Union Evectric CoMpANy, Park-street, Southwark, S.E.—We 
have received a little pamphlet from this firm which is descriptive 
of revolution indicators for ship work. It is an interesting publi- 
cation, and should {appeal to marine engineers. The indicators 
described operate on the Hartmann-Kempf system, and they are 
claimed to be extremely accurate. Various designs of these indi- 
cators are illustrated, and the system on which they work is well 
described. 

YOUNG AND MARrrTEN, Stratford, London, E.—This firm has sent 
us a large and well-bound catalogue containing over 500 pages, 
It appeals to builders, contractors, decorators, and lighting, heating 
and sanitary engineers. It deals with all kinds of goods used in 
these trades, and it is impossible with the space at our disposal to 
give an idea of the field it covers. The most we can do is to say 
that it isa very handy publication, and those who are connected 
with the building industry will find it well worthy of a place on the 
bookshelf. 

JOHN Spencer, Limited, Wednesbury, Staffordshire, This is a 
useful little pamphlet; having reference to iron and steel tubes 
suitable for all classes of service. It also has reference to deep 
well boring tools, pipe joints, wrought iron coils, wrought and cast 
iron sanitary appliances, malleable iron unions, force pumps, cocks, 
valves, and other steam fittings, brass gas fittings, screwing 
machines, stocks and dies, tube vices, gas tongs, steam mains, 
steel poles for electric traction, arc lamp poles, sewer ventilators, 
telephone poles, &c. 

A. RANSOME AND Co., Limited, Stanley Works, Newark-on 
Trent.—An advanced catalogue dealing with cask making has 
reached us. This is considerably more than an ordinary trade 
publication, for in addition to dealing with the firm’s cask-making 
machines, it gives a vast amount of information relating to the 
manufacture of casks and barrels by mechanical means, and it is 
believed to be the only work published dealing in a practical 
manner with this special industry. It contains 120 illustrations, 
and the machines described are capable of making every descrip- 
tion of cask or barrel without the assistance of a skilled cooper. 
It is claimed that all the machines are of such simple con- 
struction that they can be operated by unskilled labourers or boys. 
We are told that the saving in labour ranges from two-thirds to 
five-sixths of the wages paid to a skilled cooper for making similar 
barrels by hand. . A long list of other advantages has also been 
forwarded to us. Adequately to describe the very thorough 
manner in which the subject is treated would occupy far more 
space than we have at disposal, and it must suffice to say that the 
publication gives some extremely useful information, and informa- 
tion which cannot fail to interest all associated with cask and 
barrel making. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. WiiuiaAM Fairey, Parliament-mansions, Victoria-street, 
Westminster, 8.W., intimates change of address from 69, Victoria- 
street to the above. 

THe Lambeth Brass and Iron Company, Limited, 91 and 93, 
Southwark-street, London, 8.E., informs us that Mr. Thos. J. 
Noakes is now associated with the company in its work. 

Mr. T. L. LinTERN, consulting engineer, of Cardiff, has been 
appointed chief engineer to the Hughesovka Iron and Steel Com- 
pany, South Russia. Mr. Lintern has held the position of chief 
engineer to the Weardale Iron and Steel Company, and to the Cargo 
Fleet Iron and Steel Company, Middlesborough. He wili leave 
England to take up his new duties at the end of this month. 








ContraActs.—The Paterson Engineering Company, Limited, Nor- 
folk-street, Strand, London, W.C., has received an order for oil 
eliminating plant, capable of taking a peak load of 500,0001b. per 
hour, for the Summer-lane Generating Station, Birmingham. ‘The 
plant will be fitted with Paterson patent automatic measuring and 
chemical supply gear and quartz sand filters, and when complete, 
the company informs us, will constitute the largest installation of 
its kind in existence. In our issue of September 4th, 1908, we 
described a similar plant of 350,000 lb. capacity per hour supplied 
by the same firm for the same station.—Messrs. Babcock and Wil- 
cox have just had placed with them an order for the steel works 
cranes and charging machinery department by Messrs. James 
Dunlop and Co., of Calderbank Steel Works, Scotland, for a slab 
handling and charging machine of 5 tons capacity. All the motions 
in this machine are electrically driven, and there are several 
important improvements designed to secure rapid handling of the 
slabs, There is every reason to expect that this machine will 
greatly increase the output of the rolling mills and reduce existing 
labour “costs at these works.—Messrs. Matthews and Yates, 
Limited, of Cyclone Works, Swinton, have just secured an order 
for six 12ft. cooling tower fans for the Corporation of Manchester 
Electricity Works, this being the second order they have received 
for similar fans. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &o. 


(From our own Correspondent.) 


Rheinland-Westphalia. 

Tug condition of the iron and steel trade has not changed ; 
and there is a lively spring demand experienced, but the 
majority of the works are, nevertheless, regularly employed. If 
it were not for the Syndicate troubles and the uncertainty con- 
nected with these, a fair business in iron and steel could be ex- 
ected for this and the next quarter. Ata meeting of the works 
of the Pig Iron Convention, and of the Siegerland Works, an agree- 
ment was arrived at regarding some important questions connected 
with the Pig Iron Convention that is proposed for the years 1912 
to 1915. A comparatively good business has been done in pig iron 
hitherto, but the number of orders is still smaller than last month. 


only here 


Silesian Iron and Steel Industry. 

joth raw and manufactured iron are in satisfactory 
demand, and there is a specially brisk inquiry reported to be 
coming in at the iron foundries, where rates have been advanced 
M.1 p. 100 kilos. Foundry pig has been remarkable for its stiff- 
ness, and this has compelled the iron foundries to raise their 
quotations. On the whole, there is less under-quoting than pre- 
viously, especially at the tenderings, and this speaks well for the 
condition of the market. All descriptions of structural material 
are in strong and improving request. 


Coal in Germany. 

In Rheinland-Westphalia a steady, if somewhat quiet, 
trade is reported from the coal market. Rates are M. 11.50 to 
M. 13 p.t. for gas coal ; steam coal, M. 10.50 to M. 12.50 ; anthra- 
cite, M. 21 to M. 24.50 p.t.; foundry coke, M. 17 to M. 19; blast 
furnace coke, M. 19 to M. 22 p.t.; briquettes, M. 10 to M. 13.25 

.t. In Silesia the condition is pretty favourable as regards prices, 
deliveries being generally higher than at this time last year, but 
this is partly due to foreign orders, which the ports have managed to 
secure by reducing rates to the very lowest point. The ports have 
now come to the conclusion that to prevent the disproportion 
between output and consumption a reduction in the output would 
be more effective than concessions in prices, and accordingly the 
Upper Silesian Coal Convention resolved, on May the Ist, to re- 
duce output 20 per cent. for the current quarter. A good export 
business is expected to be done to Russia and to Austria-Hungary, 
inquiries from these parts being more numerous than at this time 
last year. 

Austria-Hungary. 

All branches are in good occupation, consumption having 
generally increased, In the machine department and atthe metal 
works and iron foundries a lack of orders is complained of, and 
work is being carried on with a reduced number of men. In the 
coal industry a good business has been done during the week so 
far as engine coal is concerned ; house coal and gas coal show a 
falling off in demand, 


Belgium. 

The position of the market is somewhat fluctuating, an 
irregular trade being done in all articles of iron and steel; while 
pig iron is unfavourably influenced by foreign competition. The 
prices for bars move steadily downwards, but plates show much 
stiffness in quotations. The low rates of 66.50f. to 67f. p.t. for 
forge pig, 62f. to 74f. for basic, and 65f. to 67f. p t. for basic with 
nickel, and 67f. to 69f. p.t. for foundry pig can only with difficult 
be maintained, and the business in crude iron is very wea 
generally. English, German, and Luxemburg competitors con- 
tinue successful rivals, and prices have been reduced to the utmost. 
The inland consumption in pig iron is increasing. Production, too, 
has strongly ra rip but is not equal to requirements, and 
171,000 t. have had to be brought from abroad during the first 
quarter of this year. A weakening tendency is felt in rods and 
wire, while the number of orders for rails and girders increases. 
Castings, too, are in good call, and show stiffness in prices. 
Engine coal is briskly called for, while house fuel is weak, and a 
slow trade only is done on foreign account. Foreign imports con- 
tinue to increase; last year these amounted to 1,965,800 t., as 
compared with 1,579,775 t. in 1910; exports were 1,322,235 t. in 
1911, and 1,092,020 t. in 1910. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, May 10th. 

_ Bibs were asked a few days ago for 35,000 tons of steel for the 
first portion of the Hell Gate bridge to connect this city with 
Long Island, This is one-half of the amount of material that will 
be wanted. Steel makers are almost daily awaiting the awarding 
of contracts for 80,000 tons of steel for the elevated line extensions 
that are to be built very soon. The requirements of three or four 
larger buildings amount to about 70,000 tons, and the awarding of 
these contracts is also looked for almost daily. A good deal of 
steel is being inquired for to go into loft and warehouse construc- 
tion, several schemes being at present in hand for the erection of 
buildings to provide ample merchandise storing facilities for the 
city. A fair inquiry from many interior points indicates that the 
early summer will bring quite a volume of business to the mills 
manufacturing structural material. Steps are being taken with 
regard to achange in ownership of the Baldwin Locomotive Works 
in aoe and it is surmised that the completion of this 
scheme will eradicate any serious competition between that concern 
and the American Locomotive Works. Orders for the construction 
of engines can be placed with either interest. Locomotive building 
reports are, on the whole, satisfactory. One or two railway 
systems are laying down plants for the repairing of their own 
engines. An order for 2500 tons of material will probably be 
laced this week for the construction of the Carlton Hotel in 
Montreal. The general tone of the steel market is not at all satis- 
factory as to immediate business. Various disturbing causes are 
at work, some of which have been previously alluded to. The 
production of coke is naturally falling off because of the lessening 
steel mill activity, last week’s production being 12,000 tons less 
than that of the previous week. Rolling mills are buying much 
less scrap, and supplies are increasing. Crude iron is extremely 
dull, and no improvement is probable. The United States Steel 
Corporation is working to 63 per cent. of its capacity at its blast 
furnaces and 66 per cent. in its mills, the daily finished shipments 
of finished products amounting to 28,000 tons. The American 
Bridge Company has just secured a contract for seven steel hull 
barges for the Government at 9400 dols. each, to be used on the 
Lower Mississippi River. There is quite a satisfactory demand 
for machinery an ine tools, a Cleveland concern being in the 
market for 100 machine tools at 1000 dols. each. Several other 
large manufacturing interests are also buying. Exports of copper 
for the month of April were 65,000,000 Ib., and domestic deliveries 
for the same time amounted to 60,000,000 lb. Very little interest 
is shown in tin, and arrivals so far this month are 220 tons, the 
amount afloat being 2190 tons. 











_ Brass articles when immersed in a hot solution, con- 
Sisting of one-half ounce of golden sulphuret of antimony and four 
ounces of caustic soda in each gallon of water, become oxidised 
With a pleasing brown shade. This will become darkerif immersed 
ina dilute solution of sulphate of copper, used cold about four to 
eight ounces to the gallon. Several immersions in the same manner 
give deeper brown tones, and when relieved these give very pleas- 
Ing effects upon brass, 


BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications —¢~ obtained at the Patent-o, Sale Branch, 
25, thampton-buildings, meery-lane, London, W.C., at 8d. each. 

The first date given is the date of eee: the second date at the 
end of the abridgment is the date of advertisement of the acceptance 
of the complete specification. 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-offce of opposition to the grant of the Patent. 








STEAM ENGINES. 


30,041. December 28th, 1910.—IMPROVEMENTS IN VALVES, David 
Cockburn and Donald MacNicol, of Cockburns, Limited, Car- 
donald, near Glasgow. 

The valve casing is formed with a flared-out exit as at A, and 
into this an upwardly flared-out element B is screwed. This 
element carries the valve seating, which is formed as a narrow 
ledge passing round its interior at a certain distance down from 


N°30,041. 


ial 











the mouth of the element. The valve proper C is cone shaped, 
and is formed with a projecting edge, which engages with the 
valve seat in the element B. The valve fits over a semi-spherical 
projection formed on the end of the operating spindle D, and is 
held up by a gland Eas shown. The valve converts the pressure 
energy of the steam into kinetic energy, and then back again into 
pressure energy.—A pril 26th, 1911. 


STEAM GENERATORS. 


9851. April 22nd, 1910.—AN ImpROVED CLEANING Door FOR 
WATER-TUBE BOILERS, FOR FEED-WATER HEATERS AND FOR 
OTHER LIKE PURPOSES, John Henry and Frederick Thomas 
Danks, both of Oldbury Boiler Works, Oldbury, near Bir- 
mingham. 

A base plate A is provided with elliptical holes B corresponding 
in number and.position with the soot holes in the brickwork set- 
ting. An elliptical door C mounted on a pivot D is arranged over 
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each of these holes, and is held np to the base plate by a cover E. 
This cover has a hole in it registering with the hole in the base 
plate, and is held at the proper distance in front of the base plate 
by means of a fillet F formed thereon. The opening in this fillet 
allows the door to rest either directly over the soot hole or clear 
of it, as shown at G.—A prvi 26th, 1911. 


10,232. April 26th, 1910.—IMPROVEMENTS IN WATER-TUBE 
Borers, Alfred Fernandez Yarrow, Campsie Dene, Blanefield, 
Scotland. 

The boiler is of the ordinary Yarrow type, with the exception 
that it is fitted with a superheater. The superheater consists of a 
bank of U tubes, the ends of which are expanded into two chambers 
A, B. One of these chambers is in communication with the steam 
space of the steam drum, and the other with the steam distributing 
pipe. The superheater elements are arranged entirely on one side 
of the boiler, and the hot gases are deflected through them by 
suitable baffles C. The funnel D of the uptake is divided centrally 
by a partition E, so that the hot gases coming through the super- 


tubes on the right-hand side. A damper F controls the super- 
heater side of the divided funnel. This damper is air-cooled by a 
pipe G leading from the stokehold. By shutting the damper the 
superheater can be thrown out of action very quickly. There are 


N° 10,232. 
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fewer generator tubes on the left than on the right-hand side, so 
that the addition of the superheater elements will not introduce 
any inequality of resistance to the passage of the gases. —A pril 26th, 
1911. 


13,949. June 9th, 1910.—IMPROVEMENTS IN AND RELATING TO 
STEAM SUPERHEATERS, Arthur William Cooper, engineer and 
boilermaker, Britannia Engine Works, Dundee, N.B., and 
James Sime Greig, engineer and boilermaker, Britannia 
Engine Works, Dundee, N.B. 

This invention relates to an improvement in the construction of 
superheater headers. In the engravings the junction pipe is 

shown at A, the bent tubes at B, anda gland at C. The bolts D 
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are for pulling up the ring E. T is a junction pipe division, G the 
framing, and J side doors. The inlet and outlet pipes are shown 
at H. ‘The top left-hand engraving is a sectional] elevation of the 
junction pipe A, the same letters indicating the same letters as in 
the other engravings. With this arrangement the brickwork or 
other fixtures need not be removed whilst examining or replacing 
glands with the tubes, for it is only necessary to open the side 
doors, —A pril 26h, 1911. : 


INTERNAL COMBUSTION ENGINES. 


21,487. September 15th, 1910.—AuToMaTic LUBRICATORS FOR 
EXPLOSION ENGINES, Ernst Marti and the Berna Commercial 
Motors, Limited, both of Olten, Switzerland. 

The crank chamber is divided into two distinct parts by a par- 
tition A. In the right-hand division the crank, fly-wheels, and 
connecting-rod revolve, while in the left is situated the oil-feeding 
wheel B. This latter wheel is fixed to, and rotates with, the crank 
shaft, and it dips into a pool of oil contained in the lower part of 


N° 21,487 
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its chamber. This oil is carried up by the wheel and thrown off 
into the duct C. From this it travels through the pipe D down 
each of the ducts E to the main crank shaft bearings. From these 
the oil flows through ducts F to the crank-pin bearing. The sur- 
plus oil falls to the foot of the crank chamber. In this a period of 
high pressure occurs at each fourth stroke of the piston, and as a 
result the oil is returned to the left-hand chamber through the 











heater are separated from those coming through the generator 


duct G and past the ball valve shown.—A pril 26th, 1911. 
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DYNAMOS AND MOTORS. 


12,651. May 24th, 1910.—IMPROVED VARIABLE-SPEED DYNAMO, 
Charles Theodore Lehmann, of Maydore, Mattock-lane, 
Ealing ; William Ross-Harvey, of 4, Spencer-gardens, Eltham ; 
and Gavan Inrig, of 20, Bishopsgate-street Without, London. 

The object of this invention is to enable motor cars and other 
carriages to be electrically lighted in such manner that, even if the 
car slowed down or stopped, the lamps will continue burning at 
their full brilliancy, and current shall at all times be available for 
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ignition purposes. When the dynamo has attained a pre- 
determined speed, the centrifugal force due to the ball governor 
compresses the spring O, and draws the arms G and G! along the 
spindle and the brushes H along the grooves between the plates J 
and L, closing the main circuit at L and cutting in resistance at J, 
thus weakening the fields as the speed increases. A maximum is 
reached when the brush H is drawn past the plates L, when all 
connection is cut off. The reverse takes place as the speed 
decreases. — A pri/ 26th, 1911. 


25,473. November 2nd, 1910.—IMPROVEMENTS IN AND RELATING 
TO REPULSION Motors OPERATING AS GENERATORS, A <tien- 
gesellschaft Brown, Boveri et Cre., of Baden, Switzerland. 

In the form of the invention illustrated by way of example in 

Fig. 1, the stator winding W of a repulsion motor is connected to 

the system through a resistance R which can be short-circuited 

by the switch S, and which is shown short-circuited. The rotor I 

of the repulsion motor has two sets of brushes, each set being con- 

nected as indicated in the diagram. With the resistance short- 
circuited, as illustrated in Fig. 1, the repulsion machine will 
operate in the ordinary manner as a motor rotating, for example, 
in the direction of the arrow. If the rotor I, however, be rotated 
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in the opposite direction by mechanical means a generator action 
will take place and the switch S should be open—as shown in 
Fig. 2—thereby throwing the resistance R into series with the 
stator winding W, and preventing the generation of dangerous 
currents of low periodicity and consequential damage to the wind- 
ings. In the form of the invention shown in Fig. 3, a repulsion 
motor is indicated with a resistance R connected across the brushes 
of the rotor I, a switch S being provided for short-circuiting this 
resistance when desired. Fig. 3 illustrates the arrangement when 
working as a motor, the resistance being short-circuited, and Fig. 4 
when working as a generator, the switch S being open and the 
resistance connected across the rotor brushes.— A pri/ 26th, 1911. 
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TRANSMISSION OF POWER. 


28,940. December 13th, 1910 —IMPROVEMENTS IN ELECTRO-DYNA- 
MICAL COUPLINGS, Siemens Brothers’ Dynamo Works, Limited, 

of Caxton House, Westminster, S. W. 
The rotating magnetic field system A, having a winding excited 
with direct current, is mechanically coupled to one of the shafts, 
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say to the primary or driving shaft, and an armature B, having 
two distinct and concentric iron cores (separated by the thick line 
in the drawing) is mechanically coupled to the other shaft. Com- 
mon to both iron cores of B are a series of short-circuited windings 
C, the conductors of which are cut on the one hand by the 


other hand by a magnetic flux which rotates around the stationary 
iron ring D due to the currents in a polyphase winding E on the ring. 
The current in E is supplied from an outside source, and is of such 
a magnitude and phase that a motoring action is set up between D 
and B. ‘The currents induced in C by A when the speed of the 
latter differs from that of C give rise to a torque between A and B 
which tends to bring them both to the same speed. This is the 
direct part of the power transmission. The indirect transmission 
is effected by the motoring action between D and B, and the inner 
conductors of C generate current to the outer motoring conductors, 
When the speeds of A and B are equal and in the same direction 
no torque is transmitted between the two shafts, but when the 
speed of B is less than the speed of A a torque is transmitted 
partly directly and partly indirectly. Itwill be clearthat the greater 
the difference in the speeds the greater will be the torque trans- 
mitted from one shaft to the other. It is not necessary that the 
armature B should have two separate iron cores, and a common 
core will often be quite satisfactory.—Apri/ 26th, 1911. 


MACHINE TOOLS AND SHOP APPLIANCES. 


3494. February 11th, 1911.—IMPROVEMENTS IN MILLING CUTTERS, 
Otto Unterloff, of Oberschineweide, near Berlin, Germany. 

This milling cutter is of the type in which each tooth is a 
separate element inserted in a suitable recess in the body. 
Further, each tooth is alternately right and left-handed. The 
object of the invention is to provide a simple arrangement whereby 
the teeth may be interlocked so as to prevent endwise motion 
under the cutting pressure. In the engraving six cutters, A, B, C, 
D, E, F, are shown mounted on the body G. The grooves in 
which the cutters are mounted run into one another at the edges 
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of the body. To make it possible to get the cutters into place, 
their ends have to be slightly bevelled. The cutter B, for instance, 
is bevelled off, as shown at H, to suit the end of the cutter A, 
while the succeeding cutter C is bevelled off, as at J, to suit the 
end of the cutter B. In this way the teeth form a continuous 
cutting edge zigzagging across the body. It will be seen that 
when the cutter is rotating in the direction of the arrow shown in 
Fig. 2, the cutting pressure on the teeth tends to make them move 
in the direction of the arrows in Fig. 1. But any such movement 
is rendered impossible by the bevelling of the ends, for, as will be 
seen, this bevelling is carried out on the end of each cutter, towards 
which the cutting pressure would otherwise make it move,—A pri/ 
26th, 1911. 


MISCELLANEOUS. 


9808. April 22nd, 1910.—IMPROVEMENTS IN PRESSURE REDUCING 
VALVES FOR STEAM AND OTHER GASES, Harry Walter 
Wandley, of 35, St. James’-road, Leicester, and Wilfrid 
Harold Porter, of 246, Narborough-road, Leicester. 

The valve illustrated is of the single-seated type, and is operated 

by means of a piston A and pilot valve B in the manner which is 

already known. The main valve C closes down upon a seating D, 

and the main valve C is formed integrally with the piston A. 
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Below the main valve C is furnished a supplementary piston valve 
F, which is either attached to the main valve or, as shown, is 
formed integrally with it. The piston valve F isin the form of a 
ring, and is connected to the main valve C by means of webs or 
wings X. The piston valve F moves up and down within a seating 
casing or barrel G, which is preferably formed integrally with the 
seating D, and is enclosed within the body. This seating barrel 
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SELECTED AMERICAN PATENTs. 
(From the United States Patent-office Official Gazette.) 


990,249. SrarTING VAPORISER FOR EXPLOSIVE ENGINes, | F 
Garcia and H, Hertzberg, Brooklyn, and A. A. Low, Roreaa ; 
N.Y.; said Garcia and Hertzberg assignors to said Lo, “File 
October 7th, 1907. aE 

The drawing shows this invention clearly. Its salient feature is 
an open vaporising cylinder open at both ends and round which jg 


990 249 
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wound insulated wire through which an electric current can be 
passed with the object of heating the cylinder. Combustible 
liquid is sprayed into the left-hand end of the cylinder, and yapori- 
sation is rendered more perfect by reason of a baffle plate at the 
right-hand end. There are two claims. 


990,321. TURBINE BLADING, G. 
Filed October 8th, 1908. 

There are twelve claims. The first is as follows :—In combina- 

tion in a turbine, a base strip provided with aligned blade mounting 


Westinghouse, Pittsburg, Pa 
’ 4; . 











holes, blades cut along one edge only to form mounting portions, 
a slot provided in said strip to receive the cut edge of said blade, 
and a separate caulking piece for securing the base portion of each 
blade into one of said mounting holes. 


990,386. TRANSMISSION GEARING, @. 
Conn.—Filed July 1st, 1910. 
In this invention there are in combination driving and driven 
shafts, a gear wheel 16 carried by the driving shaft, and a gear 
wheel mounted to rotate on the driven shaft. An operating sleeve 
is keyed to the driven shaft and moves longitudinally on ‘it. A 
gear wheel 31 is mounted to rotate on this sleeve, and has a hub 
with a brake wheel mounted independently on it. A disc is 


B. Pilkington, Waterbury, 






































mounted independently on the driving shaft, and a cross rod con- 
nects the disc and the brake wheel. A sleeve axle is mounted to 
rotate on the cross rod. The gear wheels carried by the axle 
mesh respectively with gear wheels 16 and 18, and an idler meshes 
with gear wheel 31, A brake band is adapted to engage the brake 
wheel, and there are means upon the operating sleeve for engag 
ing gear wheel 31 to produce reverse motion, for engaging gear 
wheel 18 to produce slow speed, and for engaging gear whee! 16 to 
produce fast speed. There are eight claims, 


990,429. SUBMARINE BROADSIDE ToRPEDO LAUNCHING TUBE, C. 

C. A. Fallenius, Karlskrona, Sweden.—Filed August 31st, 1909. 
The launching tube is provided with a conduit, a receptacle in 
communication with the conduit, and a discharging valve in con- 
nection with the conduit. A piston is acted upon by the discharg- 
ing valve and moves in a cylinder filled with a suitable liquid. 





There is a passage connecting the chambers of the cylinder which 
are at opposite sides of the piston, and means are provided for 
adjusting the section of this passage and an automatically operated 





has ports S around its circumference, which the piston valve F 





magnetic flux of A when the speeds of A and B differ, and on the 


closes when the main valve C is shut.—Apri/ 26th, 1911. 


releasing valve between the conduit and the launching tube 
There are three claims. 
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LOSS OF HEAD AT BENDS IN PIPES. 
By E. 8S. BELLASIS, Mem. Inst. C.K. 


reliminary.—In the old and well-known experi- 

















was only, for the 3in. pipe, 27 pipe diameters, and for 
the 4in. pipe, 15 to 20 pipe diameters distant from the 
termination of the bend. The fact that the pressures at 
the two ends of the horizontal diameters of the pipe had 




















Pi : 7 
on of Wiesbach it was found that the loss of head in | become equal does not prove that all disturbance due to 
em in small pipes was, for any given angle of bend, | the bend had died out. The two defects mentioned may 
Jess as the radius of the bend was greater. Of late years | or may not have much affected the actual results. It 
the following experiments have been made, all on 90 deg. | seems hardly likely that they would seriously affect the 
bends, with results which differ from Wiesbach and from | relative results. ; 
each other. 3. Schoder’s experiments.—In these experiments the 
Diameter  Radii of bends (R\. | Radius of I ‘ P . 
rei ; «1 | Law according to which | Reference to descrip- 
Name . ~— — oo ips: a loss of head was found tion of 
: enter. . | 5 P 
Experimen (D) From | To sastitnas to vary. the experiments. 
| of head. 
Williams Hubbell, New cast iron 2. ft. 2-4D | 24D 2D Increases as R increases | Trans. Am. Soc. C.E., 
and Fenkell coated 1-33ft. 2-6D | 3-75D or 2-5D Vol. 47 
lft. 1-08D 4D 
gaph and Schoder | Seamless drawn)  2in. 3-75 D 9-75 D No Jaw traceable Do. Do. 
I brass | 
Alexander .| Wood 1fin. 1D 5D 2-5D Increases as R increases | Min. Proc. Inst. C.E., 
: Vol. 159 
| 
Schoder ... Wrought iron 6in. 1:34D | 20D | -- Tends to decrease as R} Trans. Am. Soc. C.E., 
. | increases | Vol. 62 
Davis Wrought iron 2 gin. ‘79D 10D | 4D Increases as R increases| Do. Do. 
; | | up to about 8 D 
| | 
Brightmore Cast iron, rusty 3in. 2D 14D 3D Increases as R increases} Min., Proc., Inst. C.E., 
4 4in. 2D 10D | or4D up to 6Dor7D, then) Vol. 169 
| decreases H 
The “loss of head due to a bend” (H,) is the lossover | length of the down-stream tangent measured to the 


and above what would have occurred in a straight pipe 
as long as the bend. It has for some time been believed 
that the loss of head due to a bend occurs partly in the 
straight length down-stream of it, and is caused by the 
readjustment of the disturbed velocities. Saph and 
Schoder found that at a distance of 102 pipe diameters 
from the down-stream end of a bend in a 2in. pipe the dis- 
tortion of the velocity curve had not entirely died away. 
Williams, Hubbell, and Fenkell concluded that the dis- 
turbance due to a bend extends for more than 38 pipe 
diameters from the bend. Brightmore found that the 
loss of head in the bend itself was little, if at all, greater 
than in an equal length of straight pipe, but the circum- 
stances seem to have been peculiar, the flow in a bend 
approximating to that in a free vortex, i.e., the velocity 
in going across the pipe at the lower end of the bend from 
the outside to the inside of the bend was nearly inversely 
as the radius struck from the centre of the bend. This 
condition does not seem to have occurred in the experi- 
ments of Williams, Hubbell, and Fenkell. They found 
the highest velocity to be, as it is in an open stream, at 
the outside of the bend. 

In all the different experiments H, was found by observ- 
ing the loss of head in a length composed of the bend and 
portions of the tangents. The loss normally occurring in 
the portions of the tangents was then deducted. 

2. Brightmore's experiments.—Brightmore proved the 
existence of the vortex condition by observations made 
with a Pitot tube across the horizontal diameter—the 
bends were in horizontal planes—of the down-stream end 
of the bend of radius 4D in the 4in. pipe, with mean 
velocities (V) ranging from 5.8ft. to 8.5ft. per second. At 
each bend H, was measured from a point A in the tangent, 
Tin. up-stream of the commencement of the bend, to a 
point B in the tangent 5ft. to 63ft. down-stream of the 
termination of the bend. The point A was 7ft. from the 
commencement of the pipe. It was found that the pres- 
sures at the two ends of the horizontal diameter of the 
pipe at A were nearly equal, and the same was found at 
B, indicating that distortion had ceased. In order to 
prove that the loss of head takes place chiefly in the 
tangent, Brightmore observed the pressure at the inside 
and outside of the bend at its termination, and then by a 
theoretical proof dependent on the existence of the vortex 
condition, arrived at the mean pressure at the termina- 
tion of the bend. 
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The results of 


, tn the experiments on the bends are shown 
In Fig, 1. 


The loss of head is greater for the 3in. pipe 
than for the 4in. pipe with a corresponding—not the same 
—radius. In the case of the 3in. pipe, with velocities 
higher than 83ft. per second, the flow for a radius equal 
to 12 diameters was found to be unstable, the loss of | 
head being sometimes about a mean between the losses 
for radii of 10 diameters and 14 diameters, but being 
Sometimes much smaller. The discovery of the general 
existence of the vortex condition and of the unstable | 
condition in one bend are interesting and valuable. 
Phe experiments seem to have had two defects, first 
at the flow was probably disturbed owing to the com- 
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€ point where the down-stre 
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| The loss of head for V = 16ft. per second—on a mercury 
| differential gauge—in the straight pipe was .962ft. for 


| No. 1 and its tangent. 
| to give feet of water, are respectively 1.61ft. and .57ft. 
| These are the upper right-hand ordinates in the figures. 


the straight pipe (6) and in bends Nos. 7 to 12 about 
7, 5, 7, 7, 5, and 6 per cent. respectively in defect. 
Assuming that the loss of head was affected in the ratio 
5 
D?, and that there would also be slight losses of head 
g been only 23 to 31 pipe | due to the small abrupt changes of diameter, a corrected 
e pipe; and, second, that | line (dotted) has now been added to Fig. 3 for the line of 
am pressure was observed | V = 16ft. per second, The curve is now far more 


piezometer was 84ft., or 168 pipe diameters. This seems 
ample. The experiments on a straight pipe—to compare 
with the pipe containing the curves—were made (a) 
before the curve experiments on a pipe 99ft. long con- 
sisting of the down-stream tangent and another piece ; 
(6) after the curve experiments, on the lower 46ft. of the 
down-stream tangent. The coefficient C (in V 
C ¥ KS) was on the whole greater for case (a) than for 
(6), and it was suspected that the pipes had rusted some- 
what before the experiments were made. The tempera- 
ture of the water was nearer in case (b) than in case (a) 
to that of the water used in the experiments. The up 
stream piezometer used in (b) was the same as used in 
the experiments. In (a) it was not the same. Schoder 
made use of the results of both (a) and (b), but (6) seem 
to be distinctly the proper ones to use, though it would 
have been better to use the whole length of tangent 
However, the mean diameter of the pipes in the lower 
46ft. (6.075in.) was nearly the same as the mean 
(6.084in.) of the whole tangent. The results of the ex- 
periments are shown in Figs. 2 and 3. Fig. 2 refers to 
(6) and Fig. 3 to (a). The great difference in the two 
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figures well illustrates the delicacy of the investigation. 


(a) and 1.046ft. for (6). These figures have respectively 
to be deducted from 1.090ft., the loss of head in bend 
The results, multiplied by 12.57 


Bends Nos. 1 to 6 were of wrought iron pipe bent to 
the proper radius. Bends Nos. 7 to 8 were of cast iron. 
It is possible that the roughnesses were not quite the 
same in the two cases, though this would not perhaps 
make much difference. The diameters—this applies both 
to the gtraight pipes, average length about 20ft., and to 
the bends—do not seem to have been measured anywhere 
except at the ends. Two measurements were taken at 
each end. The results of these show that in bends Nos. 
2 and 3 the mean diameters were about 4 and 3 per cent. 
respectively in excess of the mean diameter (6.075in.) of 


2 an 
Then, deducting .210, H, comes out .052 and .120 as 
shown in the table. 
or, say, 6 per cent. less and more than 116.94 respectively, 
the losses of head would be 12 per cent. less and more, 
z.e., would be .188 and .235, and H, would come out .074 
and .095 instead of .052 and .120. 

what C really was for each case. 
have been well determined. 

but nothing is said as to this. 


regular and confirms Brightmore’s results. Corrections, 
if applied to the other curves, would have similar effects. 
There is clear evidence—whether Fig. 2 or Fig. 3 is 
accepted—that the loss of head increases as R increases 
from 15 D to 20 D. Brightmore’s experiments extended 
only up to 14 D. 

4. Davis's experiments.—The curves obtained by Davis 
showing how Hy, varies with R, for V = 15 and V = 5, 
are very similar to those of Brightmore. 

5. Alexander's experiments.—In these experiments 
great care was taken to secure uniformity of diameter, 
but the point at which the down-stream pressure was 
measured was only 2in. (1.6 pipe diameters) below the 
termination of the bend. It is clear that only a portion 
of the bend resistance was measured. The excess loss of 
head is a minimum when the radius of the bend (R) is 
2.5 D, but it does not increase much when R is increased 
to5D. Itincreases rapidly when R is reduced to 2 D 
or less. 

6. The experiments of Williams, Hubbell, and Fenkell. 
— These experiments were made on long pipes. The 
chief observations were on a 2.5ft. pipe about a mile 
long, with numerous right-angled bends and a number of 
bifurcations and gates. The losses of head shown in 
column 3 of the following table are those re-computed by 
the experimenters after a discussion on their paper. 
Certain allowances were made for the gates and bifurca- 
tions. These affected all the bends except Nos. 1 and 2. 
In bends 4 and 5 there was further complication. They 
were so near together that the effect of one extended to 
the other. They were accordingly considered together. 
The same was the case with bends 6 and 7 and with 
8 and 9. 





Length of tangent 








S Excess loss of from termination of 
BB head (H;) Excess bend to point 
Az Radius due to the loss of head where down-stream 
a3 ius. | bend, when V as now pressure 
‘E | is about estimated. was observed. 
RD | 2ft. per sec. — - 
Feet. Pipe dias. 
} ft. ft. 
1 2-4D | -036 -036 95 38 
| 
2 4D | -052 +052 92 37 
3 6D | -075 075 88 35 
4 | 2.3D ‘) 936) 
126 | | 95 38 
5 | 1p |f L —-90 J 
6 6D |) (094) 
. -188 4 - 69 28 
7 24D |i | oon J 
8 -12 
. — \ +210 | oa \ 69 28 
9 1p || \} -120 f 


REMARKS. - All the bends were of 90deg. Bends Nos. 4, 8. and 
9 were compound curves, each composed of several Jengths each of 
a different radius. In column 2 the mean radius is shown. 


In column 4 the figures for each of the la:t six bends 
have been estimated separately, the figures for bend 
No. 4 being estimated from No.1. In bends Nos. 4 to 9 
each bend in a pair was in the reverse direction to the 
other, and this probably increased H, somewhat. The 
mean radius in bends 8 and 9 is less than in bends 6 and 
7. The conclusion of the experimenters that H, always 
increases with R is not proved. It may, perhaps, be 
accepted for bends Nos. 1 and 2, where there were no 
complications from gates, &c., and this, as regards bends 
Nos. 1 and 2, is confirmed by a few experiments on the 
lft. pipe. 

The length of the tangent between the down-stream 
end of each bend, and the point where the down-stream 
pressure was read is shown in columns 5 and 6. It was 
not sufficient, and this is admitted by the experimenters, 
but in the case of bends Nos. 1 to 3 the under-estimation 
of the resistances would not be very great, and the rela- 
tive resistances would not be excessively affected. For 
bends Nos. 4 to 9 the under-estimation would be greater, 
but not much greater, because the unmeasured loss of 
head due to the shortness of the tangent length has to be 
divided between two bends. 

The experiments show a persistent tendency for H, to 
increase a3 R increases, and indicate a probability that 
this law extends up to the case when R = 24D, but it is 
quite possible that there are intermediate ups and downs, 
i.e., Maxima and minima, as found by Brightmore and 
Schoder and Davis. This will be made clearer by the 
following remarks :— 

In each case the total loss of head was measured over 
a length of 200ft. of pipe. This length included the bend, 
extending 100ft. in either direction from the middle of the 
bend. In order to find H, it was necessary to deduct the 
normal loss of head in 200ft. of straight pipe. This 
normal loss varied for each of the ten or more straight 
lengths into which the pipe was split up by the occurrence 
of the bends, gates, &c. The coefficient C, im V = 
CRS, varied from 123.4 to 109.6. Messrs. Williams, 
Hubbell and Fenkell adopted 116.94. With this value of 
C the loss of head, when V = 3, was .21ft. in 200ft. 
Suppose the total observed losses of head in bends Nos. 
d 8 to have been .262ft. and .330ft. respectively. 


But if C were actually 110 and 123, 


It is impossible to say 
It does not seem to 
Ordinarily it varies with V, 








7. General remarks.—It is quite clear from the experi 
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ments that H, in a 90 deg. bend is always small, and 
that great care is needed in order to ascertain the laws 
governing it. Everything depends on what the exact loss 
would have been in a straight pipe. It is essential that 
(a) the down-stream piezometer should be sufficiently 
distant to let the disturbance die away so that H, may be 
fully measured ; (b) the up-stream tangent should be so 
long that any disturbed condition due to any cause up- 
stream dies away before the point where the curve begins, 
or rather where the up-stream piezometer is placed ; (c) 
the diameter and condition of the bend should be the 
same as in the tangents, and (d) the same as in the 
straight lengths with which the bend is to be compared. 
These conditions have not been completely fulfilled in any 
of the recent experiments, and this has led to divergent 
results. It is, however, possible that the conditions of 
flow were not always the same. Brightmore alone found 
a vortex condition. 

Regarding the amount of H,, Weisbach, as well as 
most of the other experimenters, makes it equal to 
Ze” 

“S 


for Z, for bends of 90 deg. 


The following are the approximate values found 


Dia. Radius of bend (R). 
of 
pipe | 
(D) | Zero | 2-5 
|(elbow) D 


Experi- 
menter. 


* |5D/7DiloDi14 Dis D20D 


Wiesbach -14)-135 -1: 
Davis ..._ ...| 2in. 

Brightmore... 3in. | 1-17 } 
Do... ...| ain. | | 

Schoder ... Gin. | -12|- -14| -08 |-025]-015) - 

Williams) ft. 32 te ee 


-89 


Hubbelland 


Fenkell | 2.5ft. 





Brightmore considers that when R is infinite H, must 
be zero, the case being then that of a straight pipe. It is 
not at all certain that increase of R to any reasonable 
amount would make H, small. The excess loss of head 
per foot run would be small, but then there is the great 
length. As bearing on this point, it may be observed 
that views are discrepant as to the effect of slight changes 
in direction. Williams, Hubbell, and Fenkel] state that 
a divergence from the straight of 2 deg. had considerable 
effect. Schoder found that C for a pipe laid not strictly 
straight, 2.e., with a slight zigzag appearance, was the 
same as when it was quite straight, and he quotes the 
case of a pipe in which gentle bends of several degrees 
had no effect. 

It seems that H, is far less when R is 15 D than for 
any other case. Supposing that it is desired to connect 
two tangents meeting at a fixed point by a curve of 
90 deg., increase of R above, say, 15 D causes a decrease 
of the tangent lengths. This does not neutralise the in- 
crease in H, caused by increasing R above 15 D, but it 
gives a shorter pipe line. The general practical conclu- 
sion to be drawn is that in designing ordinary cast iron 
pipes with bends of 90 deg., R should be about 15 D— 
greater than 15 D, if it is desired to save pipe length rather 
than head—or if R has to be small it should be 3 D to 
5 D, rather than 2D or any value from 6D to9D. If 
R has to be great as in a large riveted or wood stave 
pipe the nearer it can be kept to 15 D the less H, will be, 
but the longer the pipe line. 








THE PROGRESS OF ENGINEERING IN SOUTH 
AND CENTRAL AMERICA. 
(By our Special Commissioner in South America.) 
No, XXXIII*.—Parrt II. 

Att the Government engineering work being conducted 
at the Port of Chile is under the control of the English 
engineer, Mr. Adam Scott, M. Inst. C.E., who holds the 
post of Engineer-in-Chief and Technical Consultor of 
Government Public Works. Mr. Scott last year had his 
term of office extended for a further considerable period, 
and upon all hands his services are spoken of as extremely 
valuable, and his plans both effective and economical. 
It is in all probability Mr. Scott’s plans for the construc- 
tion of the Valparaiso Harbour Works which will be 
adopted, and these call, as already mentioned above, for 
the expenditure of some £3,000,000. This work will be 
commenced, I am informed, either towards the end of 
the present or the commencement of the coming year, 
while the four minor projects, of which I attach par- 
ticulars, will in all probability be taken in hand next 
year. Itis the intention of the Government to make as 
much progress as possible with all these undertakings, 
recognising that they must be completed and in full 
working order by the time that the Panama Canal is 
opened. In addition to Valparaiso the four ports in con- 
nection with which improvements are projected are as 
follows :— Mejillones, Antofagasta, Iquique and Arica, the 
total amount of expenditure estimated for the four ports 
being £2,262,500. 

The project for Mejillones comprises a deep water mole 
1148ft. in length, the width of the head being 147}ft., and 
having a depth of 33ft. alongside, which will admit of the 
largest boats being received. The width of the shore 
portion is to be $8}ft. wide, but dredging will have to be 
resorted to in order to obtain the necessary depth of 33ft. 
Upon the mole will be erected warehouses, and it is 
proposed to introduce the latest kind of electric equipment. 
The estimated cost of this undertaking is £288,000, an 
amount which cannot be considered at all excessive when 
the importance and future value of Mejillénes as a port are 
taken into consideration. It may be mentioned that 
Mejill6nes is already the second most important port in 
the Republic, showing a larger amount of national exports 
than either Antofagasta or Taltal, Iquique alone showing 
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a larger return in receipts. The figures stand as follows :— 
Iquique, 69,510,729 dols.; Mejillénes, 30,957,292 dols.; 
Antofagasta, 24,067,807 dols.; and Taltal, 29,462,220 dols. 
The new mole will have a mooring length of 2296ft., that 
is to say, 1148ft. on either side, and, estimating the cargo 
handled annually at 450,000 metric tons, this would 
provide a metre run more or less for every 600 tons of 
cargo handled. This proportion may seem small, but it 
must be borne in mind that only a portion of the freight 
handled at Mejillones will pass over the fiscal mole, there 
being already six other moles which belong to various 
commercial houses in Antofagasta, two of which are 
worked by the Antofagasta and Bolivia Railway. 

Mejillones is situated in latitude 23 deg. 45 min. south and 
70 deg. 28 min. longitude west. It is 36} miles in a direct 
line as the crow flies north of Antofagasta, but owing to the 
configuration of the land the railway track is actually 844 
miles in length from port to port. The bay is a spacious 
one, and is invariably tranquil. It is open to the north, 
but well protected from the south-west and west, whence 
run all the heavy seas on this coast. The anchorage in 
the bay is good, a depth of from 8 to 16 fathoms being 
found with a sandy bottom. A depth of 33!t. is met with 
at a distance of 1476ft. from the coast, and runs more or 
less parallel to it. Beyond this line the depth rapidly 
increases. It was originally intended to recommend to 
the Government of Chile to expend the sum of £335,000 
upon the Mejillones mole, which sum was to include the 
whole of the construction work as well as houses and 
offices for the captain of port and custom officials ; but 
subsequent estimates have eliminated the two last from 
consideration, and have reduced the sum total to £288,000. 

It may here be mentioned that apart from the mole con- 
templated by the Government, other structures of similar 
nature have been, or are being, erected by the Antofagasta 
and Bolivia Railway, Messrs. Ingles, Lomax and Co., 
Messrs. Harrington and Morrison, Limited, Messrs. 
Beazley and Co., and the Pacific Steam Navigation 
Company, Limited, «ec. 

Antofagasta is situated in latitude 20 deg. 39 min. south 
and longitude 70 deg. 25 min. west, its location being just 
outside the Tropic of Cancer. Strictly speaking, Antofa- 
gasta is an open roadstead, but it has a small natural 
opening known as La Poza, which is protected by a ledge 
of rocks extending towards the sea for a distance of three 
cables, or 600 m. (1968ft.). The anchorage is completely 
open, and exposed to the violent swells which are fre- 
quently met with from the south-west upon the whole of 
this coast. This anchorage is very poor, the ground 
being very hard and with a rocky bottom extending to the 
inside of La Poza. To make even a comparatively safe 
port of Antofagista it would be necessary to construct 
a long breakwater, but no such necessity exists in the 
case of Mejillénes. The shallow water which is en- 
countered immediately outside Antofagasta is responsible 
for a continual change of the currents, so that under no 
circumstances can this port be considered a suitable one 
for the expenditure of much money upon its works. 

Nevertheless, it may be useful to give some particulars 
of the project which has been submitted to the Chilean 
Government in this connection. The plan includes a 
protecting breakwater 900 m. (2952ft.) in length, 1000 m. 
(8281ft.) of quays, having a depth alongside of 10m. 
(33ft.), with an additional 375 m. (1230ft.) of quays with 
a depth of water from 3m. to 5m. (10ft to 16ft.). Con- 
structional work would include a considerable amount of 
rock blasting and dredging, while a large area of land 
would have to be reclaimed from the sea. The estimated 
cost of the work at this port is £678,000, and some 
authorities consider that such expenditure is justified by 
the important position as a commercial centre and port 
of entry already attained by Antofagasta, apart from the 
fact that it is the terminal of the Antofagasta and Bolivia 
Railway. It ought to be borne in mind, however, that 
the total traffic passing through this port has not increased 
of late, while another set off will no doubt be encountered 
when the Arica-La Paz Railway is constructed and open 
to traffic. On the other hand, the Antofagista line is 
bound to benefit as soon as the two new branches from 
Potosi and Cochobamba, now under construction, are 
completed, but which will not probably be for another 
two or three years. 

The port of Iquique has long been regarded as one of 
extreme importance to the nitrate industry. The port is 
situated in latitude 20 deg. 12 min. south and longitude 
70deg. 10min. west. At a distance of 500m. (1640ft.) 
from the main land is a small island called Serrano, the 
two being connected by an embankment. It is possible 
for small boats to pass through the embankment by 
means of a passage which has been left for the purpose. 
The bay of Iquique is of good size, and affords plenty of 
space for the boats which call there. The general 
anchorage is found somewhat north of the island of 
Serrano, there being a depth afforded of from 16m. to 
22m.—9 to 12 fathoms. Heavy seas are sometimes 
met with between the months of May and August, and 
upon occasions serious loss to shipping has resulted. 
The swell upon this coast sometimes proves an interrup- 
tion to shipping operations ; but during the months when 


‘most shipping activity prevails—namely, from September 


to December—the weather is usually very fine. The 
heaviest seas come from the south-west ; but when there 
is a swell from the north the southern entrance to the 
mole is made use of; but this cannot be used when the 
wind happens to blow from the south-west. 

The connection between the island of Serrano and the 
mainland was completed during the years 1894 to 1898, 
and affords good shelter to shipping in the port from 
south-westerly winds. It is nevertheless considered 
that it would be inadvisable to construct a port at this 
point, but rather to choose a location somewhat more to 
the south, which is already in existence. Although this 
would entail a much larger expenditure to carry into 
effect, it is recommended upon the score of its greater 
utility. The existing improvements, however, appear to 
be but poorly constructed, and in 1900 the work was 
partially destroyed, the present position of the site being 





————————— 
a very bad one. Although it is apparent th . 
must be undertaken before long, -s now = FY iri 
plans have been submitted. It is understood thet a 
Chilean Government has reserved the sum of 180,00) 
dols. (£8500) for the purpose, but this is considered wholl , 
insufficient. In order to make Inqique anything lik J 
suitable port it would be necessary to spend the ‘sum, t 
not less than £723,500, that being the amount which i 
been submitted by the Government engineer, Mr, iin 
Scott. 

The port of Arica, which has already come into gop 
siderable public notice in connection with the new railway 
which is being constructed from that point to the capita} 
of Bolivia, is situated in latitude 18 deg. 28 min, south 
and longitude 70 deg. 28 min. west, and it is considered { 
be one of the best ports upon the Chilean coast. At , 
distance of 500 m. (1640ft.) is the small island of Alacrin 
but this affords no shelter to the anchorage, because the 
main swell emanates from the south-west or the west 
and the depth of water surrounding the island, a: 
well as between it and the mainland, is very shaj. 
low. At present there are in existence only two 
small moles, with a depth of water alongside of 
from 2m. to 3m. (7ft. to 11ft.). The equipment 
comprises a crane for each mole, while a contract has 
already been entered into for the prolongation of the 
southern mole to be carried out at the price of £12,009, 
The rough seas are encountered upon occasions both at 
the island and at the moles, while at the south of the 
island breakers are continually met with. During the 
winter months the sea is so violent as to cause a serious 
interruption of traffic. In order to make a good port of 
Arica it will be necessary to expend the sum of £636,200, 
and it is estimated that the work would occupy at least 
four years. It would be comparatively easy to carry out 
the proposed improvements owing to the abundance of 
good stone which is found close at hand. 

It is understood that the whole of these four projects 
have been carefully considered and practically adopted by 
the Chilean Government, and since, as it will be observed, 
the total amount involved does not much exceed the sum 
of two and a-quarter million pounds sterling, there is 
reason to believe that they will be undertaken. 








BOOSTERS. 
No. VIII.* 

In entering upon the subject of alternating current 
boosters, it will perhaps be advisable first of all to con- 
sider rotary boosters as used in conjunction with rotary 
converters. During recent years machines of this 
description have met with considerable application, for 
with their aid it becomes possible to manipulate the 
pressure of a rotary converter in a very convenient 
manner, and wide voltage regulation can be secured. It 
is a well-known fact that from the point of view of voltage 
regulation the rotary converter stands at rather a dis- 
advantage as compared with the motor generator. In 
the latter case any voltage within the range of 
the machine can be obtained at the direct-current 
brushes by simply varying the field strength. The direct- 
current end of a motor generator is simply a continuous- 
current dynamo, and the fact of its being coupled to an 
alternating-current motor, instead of some form of prime 
mover, obviously has no effect whatever upon its 
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Fig. 47 
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pressure-regulating properties. With the rotary con- 
verter, however, things are somewhat different, for in 
this instance we have a direct-current generator 
without a separate motor. Alternating current is fed 
in at one end of the armature, and direct current is 
taken off at the other end, or vice versd; and since 
the machine runs synchronously, it is not at all difli- 
cult to see that any change in the field strength 
will give rise to a phase displacement between the 
pressure and electromotive force. Nevertheless, it is 
possible to regulate the voltage by changing the field 
strength, and numerous instances are to be found where 
the pressure regulation is effected in this manner without 
appreciably lowering the power factor. Most rotary con- 
verters, in fact, are provided with series windings on their 
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Fig. 48 





poles, which automatically strengthen the field at times 
of heavy load, and weaken it when the load is light. In 
this way not only can the voltage be kept constant, but it 
is also possible to over compound the machines, so as 0 
make up for the pressure drop in the feeders. : 
Perhaps it will be advisable briefly to consider the prin- 
ciple of this system of voltage regulation, for then it will 
be*better appreciated how it is that this method becomes 
prohibitive when a wide pressure variation is desired. 
There is a fixed voltage ratio between the direct and 
alternating-current ends of a rotary converter, and as 4 
consequence, if we need to raise the voltage at the = 
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current brushes we must increase that at the slip 
It is not always obvious, unless the matter is 
ly investigated, how by changing the field strength 


tinuous 
rings. 
proper 








course, in practice we never get the current leading or 
| lagging by anything like 90 deg., but for phase displace- 
' ments less than 90 deg. the effect will be similar, though 
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Fig. 49—WESTINGHOUSE THREE-PHASE 


a rise in the pressure at the slip rings can be brought | 
about. But with the aid of the vector diagrams— | 
Figs. 47 and 48—the principle of the method can readily | 
be explained. By over-exciting a rotary converter the 
current leads on the electromotive force, and by under- | 
exciting it the current is caused to lag. There is one | 
value of the excitation which gives a minimum input, | 
and with this excitation the machine operates at unity | 
power factor. How it is that a rotary converter can be | 
made to draw a leading or lagging current cannot be 
entered into here, but an explanation of this can be found 
in an article on ‘Power Factor Correction,” appearing in 
our issue for February 25th, 1910. 

The point we have to consider in this instance is 
how a leading or lagging current can be made to 
raise or lower the pressure at the slip rings, and con- 
sequently that at the direct-current brushes. In the 
vector diagram—Fig. 47—the line AB _ represents 
the pressure due to the transformers, and AC the 
current which is leading on this pressure by the 
angle @. The inductive drop AD is 90 degrees behind 
this current, the drop due to ohmic resistance, which is 
very small, being neglected. Adding these voltages vec- 
torially we get the voltage A E, which is greater than the 
voltage A B due to the supply. Thus, with the current 
leading, the pressure at the slip rings rises, and also that 
at the direct-current brushes. But if the excitation of 
the machine is reduced so that the current lags behind 
the supply pressure, then the current vector swings 
round as shown, for example, in Fig. 48; and since the 
inductive drop is still 90 deg. behind this current, the 
line A E representing the slip ring pressure is materially 
shortened, which means that the pressure at the direct- 
current brushes has dropped. In other words, this system 
of voltage regulation can be explained as follows :—The 
electromotive force of self induction lags 90 deg. behind 
the current producing it. Thus with a lagging current 
and a phase displacement of 90 deg. the phase of the 
electromotive force of self-induction would be 180 deg. 
behind that of the impressed electromotive force, that is 
to say, directly opposed to it, and the resultant electro- 
motive foree would be the difference between the two. 
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ROTARY CONVERTER AND BOOSTER 


tion with a rotary converter can prove useful. It is 
evident that this practice of raising or lowering the 
voltage by causing the current to lag or lead cannot 
be adopted when a very wide voltage variation 
is desired, although, as already stated, it meets the 
requirements of a great many cases. A glance at 
the vector diagrams—Figs. 47 and 48—is sufficient 
to show why this method cannot be adopted for 
extreme variations in pressure. But with the aid 
of an alternating-current booster any desired variation 
in the direct-current pressure can be obtained. The 
British Westinghouse Company, of Manchester, for 
example, which has devoted considerable attention to 
the subject of rotary converters generally, is prepared to 
supply machines of this kind fitted with boosters which 
will give any direct-current voltage between zero and 
the maximum without affecting the power factor. But 
at the same time, at any direct-current voltage it is 
possible by varying the field strength of the converter 
to adjust the power factor, causing the rotary to 


take a current varying, approximately, between 
95 per cent. lagging and 95 per cent. leading. 
Such a voltage variation as that just referred to 


is, of course, much greater than that required to meet 
any ordinary conditions, but it sometimes happens 
that a machine may be required to supply direct current 
at one pressure for lighting purposes and on other 
oceasions current at a higher pressure for traction 
purposes, and it is under such circumstances that the 
booster proves useful. A sectional view through a 
Westinghouse rotary converter and booster is shown in 
Fig. 49, whilst Fig. 50 shows a rotary converter and 
booster erected in the Cathedral-street sub-station of the 
Glasgow Corporation. This machine was built by the 
above-mentioned company. Boosters of this kind are 
simply small polyphase generators mounted between the 
slip rings and armature of the rotary. 

No additional brush gear or moving contacts are neces- 


| sary, as the rotating armature of the booster is connected 
| on one side to the slip rings and on the other side to the 
| armature windings of the rotary converter, as can be seen 


| from the sectional views, Figs. 49 and 51. It will be gathered 


of diminished magnitude, as shown in th diagrams Figs. | 
47 and 48. 
To provide sufficient inductive drop reactance coils 


| with those of the booster’s armature. 


that the armature windings of the rotary are in series 
According to the 
direction of the current round the field magnets of the 








Fig. 50—ROTARY CONVERTER 


are sometimes inserted between the slip rings and trans- 
formers, whilst in other instances it is obtained by 
designing the latter with sufficient magnetic leakage. 
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Fig. 5I-G.E.C. SIX-PHASE ROTARY CONVERTER AND BOOSTER 


With the current leading by 90 deg., however, the electro- | Strictly speaking, these considerations are not directly 
connected with boosters, but they will serve to show how 
it is that an alternating-current booster used in conjunc- 


motive force of self-induction would be in phase with the | 
Mnpressed pressure, and would be added thereto. of | 











AND BOOSTER FOR GLASGOW 


booster, the voltage of the latter is added or subiracted 
from the voltage due to the transformers. The field of 
the booster is excited from the direct-current side of the 
rotary converter, and it may be arranged with series 
turns to compensate automatically for load variations. 
It is, of course, evident that by employing a booster in 
conjunction with a rotary converter the power factor of 
the latter and its direct-current voltage can be varied 
independently. By strengthening the converter’s field 
a leading current can be drawn from the line to compen- 
sate for lagging currents due to other apparatus, or the 
power factor of the converter can be maintained at unity 
whilst its voltage is varied over a very wide range. 

When direct current is converted into alternating 
current, it is possible to fit an automatic regulator, which 
by varying the booster’s excitation maintains a steady 
alternating voltage independently of variations in the 
direct-current pressure. The armature of the West- 
inghouse rotary booster is of the slotted type, the 
coil being built up of laminated steel. The wind- 
ings consist of formed coils or bars, insulated before 
assembly. Perhaps it will be useful to know where 
rotary converters fitted with alternating-current boosters 
are to be found in operation. Eight of these machines 
have been supplied by the British Westinghouse Company 
to the Dundee Corporation. Five of the rotaries, which are 
500-kilowatt machines, are capable of giving pressures at 
the direct-current end ranging from 460 to 550 volts. In 
the case of another 500 kilowatt machine, the direct-current 
pressures are 480 to 600 volts, and the remaining two ma- 
chines, which are capable of dealing with 250 kilowatts, give 
direct-current pressures from 400 to 550 volts. All the 
rotaries are three-phase machines operating at 50 cycles 
per second. The alternating-current supply pressure is 
from 6000 to 6600 volts. 

The same company has also supplied three 350-kilowatt 
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rotaries fitted with boosters to the Coatbridge and Airdrie 
Electric Supply Company. The three-phase supply pres- 
sure in this instance is 10,500 volts, and the periodicity 
25 cycles per second. The direct-current pressures of 
the converters are 480 to 550 volts. 

A Westinghouse 800-kilowatt rotary converter, fitted 
with an alternating current booster, has also been supplied 
to the Bremen Municipality. The supply pressure in 
this instance is 7000 volts and the periodicity 50 cycles 
per second. The direct-current pressures are 220 to 260 
volts. Rotary converters fitted with boosters have also 
been supplied by this company to the Warrington Cor- 
poration, the St. Helen’s Corporation, the Manchester 
Corporation, and the Borough of Falkirk. With regard 
to the converter at Manchester, this machine, together 
with its booster, was shown in operation at the Electrical 
Exhibition held in Manchester in October, 1908, and was 
illustrated and described in our issue of October 16th of 
that year. Subsequently it was acquired by the Corpora- 
tion, and it has proved so satisfactory that eight 800- 
kilowatt rotaries, together with boosters, have since been 
ordered. 

The drawing—Fig. 51—shows a six-phase rotary con- 
verter fitted with a booster. This is an 800-kilowatt 
machine built by the General Electric Company, of 
Witton. The booster is capable of boosting the alter- 
nating-current pressure either in the positive or negative 
direction, and giving a variation of 50 volts either up or 
down on the direet-current side of the converter. 


The investigations, reported in Part I., lead to the conclusion 
that there is no such thing as a grey iron which will not grow when 
repeatedly heated to redness, in the presence either of furnace gases 
or air. This fact must be frankly recognised. All that can be done 
is to estimate the growth that may be anticipated in an iron whose 
chemical composition isknown. Taking everything into considera- 
tion, and having regard to the fact that the great majority of 
commercial grey irons contain between 1 and 3 per cent. of silicon, 
this element must be regarded as by far the most potent influence 
in the growth of grey irons, and the best general expression of the 
connection between growth and composition is Fig. 1, which takes 
silicon into account and ignores all other constituents. 

The author suggests the following test as the simplest and most 
rapid for forming an opinion as to the growth that is liable take 
place in any particular grey iron: Estimate the silicon, and then 
read off the approximate growth from the data in the subjoined 
table :— 

Silicon, 
per cent. 


Approximate growth, 
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If the iron contains 0.3 per cent. of phosphorus and upwards, the 
growth will be from 2.5 to 4 per cent. lower than the above figures, 
and if more than 0.5 per cent. of manganese is present the rate of 
growth will be diminished while the amount of growth will be to 
some extent lessened. The auther would, however, venture to 





caution readers against too strict an application of this test, and 














Fig. 52—B.T.H. 1500-K.W. ROTARY CONVERTER AND SIX-PHASE BOOSTER 


Naturally, if a rotary converter is a six-phase machine 
the voltage must be boosted on each phase, and this 
necessitates the use of a six-phase booster. 

The machine illustrated in Fig. 52 is a 1500-kilowatt 
rotary converter fitted with a six-phase booster. This 
machine, which was built by the British Thomson- 
Houston Company, of Rugby, will give a 12 per cent. 
voltage range at the commutator, and will cover a 10 
per cent. range in the primary voltage. The machine 
runs at 375 revolutions per minute. It is filted with 
commutating poles and works at a primary pressure of 
2000 to 2200 volts. . 

In connection with the last article on Boosters, appear- 
ing in our issue for May 12th, the footnotes below Figs. 
44 and 46 should read: “ Regulator for 10 ampéres at 
125 volts,” and “ Regulator for 50 ampéres at 125 volts ” 
respectively. 








IRON AND STEEL INSTITUTE. 
No. II.* 

Tue Duke of Devonshire occupied the chair when pro- 
ceedings were resumed on May 12th at the Institution of 
Civil Engineers. 

The first paper taken was that by Professor H. C. H. 
Carpenter, on “ The Growth of Cast Irons after Repeated 
Heatings,” of which we give an abstract. 


PERCENTACE GROWTH 


PERCENTAGE SitCOn 
Fig |. Alloys N to S. Curves Wustrating the Relation between 
Percentage Growth end Percentage Silicon 


This paper is the continuation and conclusion of one on 
the same subject presented last year. It is divided into 
three parts. The first consists of the results of experi- 
ments on standard irons, the second is of “ purely scientific 
interest,” and the last is an account of a search for an 
iron which would not grow. 
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to emphasise the fact that the table is only an approximation. 

Recommendations as to the choice of alloys of negligible growth.— 
The investigations described in the foregoing paper, and in that by 
Professor Rugan and the author, have not resulted in the discovery 
of an alloy whose volume is absolutely unaltered after repeated 
heatings. Either there is growth or shrinkage. It may be very 
slight, but it is none the less there. For practical purposes, how- 
ever, it will be assumed that a variation in volume of not more 
than 0.5 per cent. is permissible. The research was originally 
taken up to discover, if possible, an alloy suitable for annealing 
ovens, or speaking more generally, for objects which are neither 
rapidly heated nor to a very high temperature, in which therefore 
it was thought that-a considerable degree of brittleness was allow- 
able. In the discussion, however, the author’s results were judged 
to a large extent from the point of view of their applicability to 
objects, such as ingot moulds, which have to stand the pouring 
into them of fluid steel at about 1600 deg. to 1700 deg Cent. with- 
out cracking; that is an immensely severer test, not only as to 
absolute temperature and rapidity of heating, but also as to 
deterioration by reaction with the molten metal. This was a 
stress they were never intended to bear, but in this, the con- 
cluding paragraph of the paper, the author’s results,'so far as they 
bear on them, will be discussed. The alloys experimented with in 
Part IV. may be regarded as semi-cast irons, from the point of 
view of their carbon percentage. They contain from about 2.25 to 
2.5 per cent. of this element, with about 0.5 to 0.6 per cent. of 
silicon. The experiments have shown that, in order to obtain, on 
this basis, an alloy whose growth on repeated heating is negligible, 
about 1.5 per cent. of manganese must be present. Such an alloy 
melts at about 1350 deg. Cent., which lies between the melting 
points of mild steel and cast iron, though somewhat nearer the 
former. It is a tough material, ‘‘turning,” as has been described, 
“like a very tough malleable iron.” The melting point, is of 
course, somewhat high, and this could be decidedly lowered by 
adding even larger amounts of phosphorus and sulphur than are 
usually present in commercial irons, without any danger of growth, 
but undoubtedly at the expense of toughness, The valuable 
practical property of this alloy is that repeated heating, at any 
rate up to 150 heats, substantially improves its tenacity, and 
probably its ductility also, for whereas its original tenacity was 
22.41 tons per square inch, the final value was 24.69. This result 
is highly gratifying. 

The slight deposition of temper carbon that takes place on 
repeated heating will certainly not make the material any more 
brittle.” It certainly appears as if this alloy could be tried with 
advantage for annealing ovens, rolls, fire-bars, and the grids of 
muffle furnaces, whose growth is so annoying a characteristic, none 
of which are heated up very rapidly in ordinary use. Further, 
the author is of opinion that it could be used for ingot moulds in 
an iron foundry without cracking and without growing, but it is 
doubtful whether it could withstand molten steel. Taking all 
things into consideration, it looks as though the cheapest ingot 
mould for molten steel in the long run is one similar in composi- 
tion to alloy I,* itself a mild steel, or one containing even less 
carbon. The first cost is, of course, high, but it is much less likely 
to crack than the semi-cast iron, and its growth would probably be 
negligible. No doubt a grey iron containing plenty of graphite 
would be less liable to crack, but the author knows of no treatment 
which could prevent its growth under these conditions. 

Mr. Stead said that the paper opened up a train of 
thought which suggested an enormous amount of other 
work. He had done a little of that work himself. A 
research which appeared to be very necessary was the 
analytical work upon the samples which had been heated. 
He had had an opportunity of examining a stove pipe 
which had been heated -for a number of years at a 


* See Part L., 1910. 


constant temperature of about 750 deg. Cent., ang 
results of that examination from the microseo Aer) 
physical, and chemical standpoints had led ri ese 
important conclusions, which might perhaps jj Mil 
modify Dr. Carpenter's tentative conclusions given he ty 
paper. He displayed the photo-micrographs—reproq, he 
on page 537—representing the structure of the stove oe 
magnified before and after the heating. He would ; 
out that gas penetrated it very easily, but as the sioneane 
had not been heated to more than 750 deg., the whole of th 
pearlite in the ferrite area was globulised, and in the port e 
of each of the dark areas shown there was composed : 

: : of 
laminv of graphite. When the sample was broken, th 
cleavage passed through the graphite, and, in spite of the 
fact that there was about 25 per cent. of slag actually 
present, the fracture of the pipe was exactly that of thy 
original pig. Dr. Carpenter had depended entirely y ; 
expansion and not upon gravity, but he—Mr. Stend—took 
the view that the shape of the specimen was clogely 
connected with the expansion longitudinally. Those who 
had worked in plate mills were aware that the very large 
tongs which were used for removing slabs from the 
furnace contracted in length, and that the jaws actually 
fell in. That was not really a case of contraction but 
rather one of distribution of matter from one place to 
another. He had been told three days ago of a most 
interesting fact. The jaws of a large pair of tongs 
used continuously for removing slabs from the heating 
furnaces, and measuring originally about 2ft. 6in. jn 
length from the coupling to the end of the jaw, had after 
continual heating and cooling contracted in length by 
5in. The explanation was that when the bar was heated 
the whole mass expanded ; when it was cooled in water 
the outside contracted first, and the effect was to com. 
press the internal mass which was still in the plastic 
condition. The result was that the whole of the central 
part was pulled out of shape, and that matter was re. 
moved to the sides. An exactly similar thing happened 
in what Dr. Carpenter described in reference to expand. 
ing and heating his bar. If the bars had been round 
the result would have been different. Upon the shape 
of the bar depended, indeed, where the expansion took 
place. He had been informed that if cast steel tongs 
had been used instead of wrought steel tongs, that was 
to say, worked steel, longitudinal cracks would then 
have been set up. That was exactly what occurred in 
Dr. Carpenter's sample. As Dr. Carpenter pointed out, 
the hard outside tried to go back in place, but could 
not, and therefore split. It would naturally be assumed, 
as Dr. Carpenter assumed, that silicon steel was more 
readily oxidised, but the oxidation of non-silicon steel 
had been shown to be greater, and another explanation 
would have to be sought. 

Prof. J. O. Arnold said that Dr. Carpenter's view was 
that a material something between steel and pig iron was 
good enough to be called steel. The material with carbon 
specified by Dr. Carpenter at 2.5 per cent. was a special 
steel made in considerable quantities and sold at a very 
high price in Sheffield. For Dr. Carpenter’s own purpose 
it appeared to be steel of a very high quality. He would 
suggest to Dr. Carpenter in respect of his material that 
what he really proposed to substitute was not cast iron 
at < but a very hard, and, he would imagine, brittle 
steel. 

Mr. Saniter was of opinion that Table V. in the paper 
required to be reconstructed. The expansion of 11 per 
cent. in vacuo of one of the alloys was very remarkable, 
and he could not altogether accept the view that this was 
due to dissolved gases. 

Professor Thos. Turner expressed appreciation of the care- 
ful and accurate work brought before them by Dr. Carpenter. 
He was glad that he had been able to suggest the com- 
position of an alloy which would give no expansion on 
heating. He gathered that the alloy was hard. No 
working tests were given of the alloy, but he presumed it 
could be machined. He would not anticipate any diffi. 
culty in dealing with an alloy of the kind mentioned, but 
it would probably show more contraction than usual. An 
alloy containing 2.66 per cent. of carbon and 1.5 per cent. 
of manganese ought to run quite well onheating. He did 
not agree with Professor Arnold’s statement with regard to 
Sheffield steel. Professor Arnold preferred to call it steel, 
but he liked to call it cast iron. If a little phosphorus 
were added, it was almost precisely of the same composi- 
tion as the pig. He was very glad that Dr. Carpenter 
had given some particulars with reference to the heating 
of the sample in vacuo, and that he recommended the use 
of pure silica tubes. He had had some experiments con- 
ducted at Birmingham within the past twelve months in 
connection with the examination of metals for gases, and 
he had found it very difficult in the case of the ordinary 
silica tubes to get blanks that were satisfactory and con- 
sistent. Further attention would have to be directed to 
the line of study that had been suggested by Dr. Stead as 
to the effect of shape and ductility of the material. They 
were dealing with very complex material in the case of 
these irons. They could be heated to temperatures at which 
any pearlite present would be absorbed, and the phosphorus 
diffused and absorbed. At slightly higher temperatures 
other changes might take place, particularly in connection 
with fine graded graphite. As was known in the case 
of a bar of cast iron, the volume changed, and some 
of those changes appeared to be connected with the altera- 
tions in the silico-iron-carbon compounds. It was quite 
possible that those volume changes might result from 
alteration with regard to the silico-ferrite and the presence 
of carbon. 

Mr. Edwards believed that Professor Carpenter's 
explanation of growth in vacuo was the only one that was 
consistent with the facts. There could be no oxidation 
under such conditions, and Dr. Carpenter had taken only 
contraction into account. It was possible to have alloys 
of different compositions giving off different gases, and yet 
the growth might be due to the gas itself and not to the 
volume of the gas. 


Mr. Adamson agreed with Professor Carpenter as to 





the influence of phosphorus and manganese on growth, 
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EFFECT OF PROLONGED HEATING ON CAST IRON 


(For description see page 536) 
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having proved it conclusively some years ago in con- by Professor Arnold and Professor A. A. Read. This was | 


nection with castings which had to stand considerable 
temperatures in service. On the question of the influ- 
ence of sulphur, Dr. Carpenter would be right in his 
contention under the conditions in which his tests were 
carried out, and under similar conditions, but it was 
well-known that when sulphur in the form of acids 
came into contact with iron castings, as in gas retorts, 
there was virtually a “ pyrites” deposit formed which 
destroyed the iron. Hence the lower the sulphur in 
such iron the longer the life of the casting. Whether 
such destroying influences of sulphur acted in connec- 
tion with the growth of castiron had not yet been 
proved. From Tables I. and II. of the paper it 
would appear that growth primarily depended upon the 
condition of the carbon at the commencement of heat 
treatment. It was well known that the influence of total 
carbon on growth increased considerably more than the 
pro rata increase of total carbon. Table VI. appeared to 
be based upon the supposition that the total carbon was 
constant. That, however, was not the case, even in com- 
mercial pig irons, and before such a table could be drawn 
up with any degree of accuracy the influences of the 
varying percentages of total carbon would have to be 
considered, and in this connection also combined carbon 
as well as the other constituents would have to be 
constant, which was almost impossible of attainment. 
The author was very frank in his statement that the 
order of growth was the same as the order of magnitude 
of the temper carbon, but it was his (Mr. Adamson’s) 
opinion that this did not go far enough, as the growth of 
cast irons primarily depended upon the change in the 
condition of the carbons—first the free carbon in its 
finest condition, and then more particularly the further 
influence as this free carbon was converted into the 
several forms of graphite. Hence the value of fracture, 
which in this case the author had given in connection 
with the increasing percentage of manganese. The 
author suggested the suitability of low total carbon and 
high manganese alloys for rolls and ingot moulds. In 
connection with rolls, it was a well-known fact that those 
made from cold blast irons gave the longest life regardless 
of analysis, and this fact would have to be considered in 
connection with irons used in roll-making. With regard 
to ingot moulds, the author recognised that such an 
alloy as he recommended would be brittle. In general 
principles, however, the author was correct, for the softer 
and more open the mould the shorter its life. 

Dr. Carpenter intimated his intention of replying fully 
to the discussion in writing. ° 

The next paper taken was that on “ The Chemical and 
Mechanical Relations of Iron, Chromium, and Carbon,” 


| 





briefly introduced by Professor Arnold, who said that 
many pape 


been carried out to determine the condition in which 
chromium might be present in steel. The present com- 
munication was a continuation of the work published by 


the authors in their papers on “ The Chemical Relations | 


of Carbon and Iron,” * 
cal Relations of Iron, Manganese, and Carbon,” + and 


contained an account of a number of experiments to de- | 
termine :—(1) The composition of the carbides separated | 
from a series of annealed steels containing various per- | 
centages of chromium, the percentage of carbon being | 


practically the same in each. (2) The mechanical pro- 
perties of the alloys under static and alternating stress 
tests. (3) The microscopical features-of the alloys. 

Mr. J. E. Stead said that the paper was one which 
could be put on one side for reference whenever one 
wanted to know all that there was to be said with regard 
to the relations of chromium, carbon, and iron. He 
thought the general conclusions arrived at were justified 
by the facts. 

Professor Thos. Turner referred to the paper as essen- 
tially practical. There was a practical paper in connec- 
tion with the metallurgy of iron and steel written by Pro- 
fessor Abel more than twenty-five years ago, in which the 
author demonstrated the existence of separate carbides 
ofiron. From that time there had been various papers 
dealing with carbides. To those who had to work with 
steel of any particular composition it was of primary 
importance to know what those carbides were and what 
their properties were. 

Mr. Edwards said that the paper had a very important 
bearing upon the theory of high-speed steels. It was 
really the foundation of any theory which had been 
brought forward for the hardening of such steels. He 
was in entire sympathy with Professor Arnold’s endea- 
vours to arrive at a uniform nomenclature for the 
constituents of steel. 

The next papers presented were those by Professor A. 
McWilliam, “ The Influence of 2 per cent. of Vanadium 
on Steel of Varying Carbon Content,” and “The Infliu- 
ence of Vanadium upon the Physical Properties of Cast 
Iron,” by Mr. W. H. Hatfield, from the latter of which we 
make the following abstract :— 

Of late years the metallurgy of cast iron has received consider- 
ably more attention than previously, and much research has been 
directed towards making such material more consistent in its 
behaviour under, physical tests both in the “as cast” and 





* “Transactions” of the Chemical Society, 1894, page 788. 
+ Journal of the Iron and Steel Institute, 1910, No. I., page 169. 


rs had been published from time to time'on | 
chromium steels, but so far no systematic research has | 


and “ The Chemical and Mechani- | 


‘‘annealed” condition. One phase of the development is the 
introduction of some of the elements such as have been employed 
| in steel-making with advantage : vanadium is now suggested asa 
valuable influence in increasing the strength of cast iron, and as 
there is at present considerable disagreement as to exactly what 
the intiuence of this element is, it was thought that the results of 
the following experiments conducted in our works laboratorie 
might be of interest. 

he iron used. for the experiments was one in which normally 
| the whole of the carbon was in the combined state. To the molten 
metal varying quantities of 45 per cent. ferro-vanadium were 
added, and the analysis of the resulting materials are given in the 
following table : 


Com- 

bined | Graphite. Silicon. 
carbon. | 

p.c. D.C. 
nil 0.66 
a 0.66 
mm 0.653 
” 0.65 
” 0.65 


Number. 


pc. | pec 

0.08 
0.08 
0.08 
0.082 
0.084 


CSSoos 


Pec. 
0,08 
0.03 

| 0.63 
| 0.03 
§ | 0.08 


0,138 
0,22 
0.45 
0,65 


wes 


bo 00 OS LS De 


It will be seen that a most interesting set of alloys were thus 
prepared of like composition apart from the gradual increasing 
vanadium content. The whole of these irons presented the normal 
fracture of white cast iron, and microscopically were found to 
present. the usual cementite rlite structure of white iron. 

It was considered that the hardness test would be the most 
likely one to determine whether the vanadium had any influence 
over the physical properties, and the bars were therefore subjected 
to both the Brinell and scleroscope tests. The results obtained 
are given in the following table :— 

Number. Brinell. Scleroscoye. 
| Pe 387 .. 48 
418 
430 
é 418 
v4 ae Re 

It will be seen that here is no evidence in favour of any pro- 
nounced effect peculiar to the vanadium, and it was therefore con- 
sidered that any influence which the element possibly had was 
simply the indirect one. Conclusively to prove the manner In 
which the influence ‘of the element was exerted, it was consider 
necessary to find out how it existed in the alloy, and investigations 
were made which led to the following conclusions :— 

1. Additions of vanadium have a definite influence upon the 
physical properties of cast iron. ; 

3 This influence is mainly that of assisting the carbon to persist 
in the combined state. ; 

3. The persisting carbides, physically, do not differ materially 
from the normal carbide found in the cast iron. 

4. Owing, however, to the actual presence of much of the 
vanadium in the carbide, that carbide is rendered more stable. 


Dg. Stead said that he would like to ask Mr. Hatfield 
whether it had occurred to him, with regard to the conclu 
sions drawn as to the properties and use of vanadium, 
whether other substances, such as manganese, or, in fact, 
| other scavengers very much cheaper would not give pre 
' cisely the same result ? 
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Mr. C. H. Ridsdale said it was true, as Mr. Stead had 
inted out, that the addition of vanadium to iron made 
the metal expensive, but if one got good iron good 
sults would be obtained without the use of vanadium by 
ef ood mixture and the right amount of metal. He had 
ps sympathy with the efforts that were being made in 
that direction, he himself having some two or three years 
carried out experiments with chromium on steel. 
7 Mr. J. Kent Smith said that for the last seven years he 
had entirely devoted his work to the application of 
vanadium to ternary steels, or rather to the production of 
uaternary steels containing vanadium, the use of ternary 
steels in the iron-carbon-vanadium -series being of very 
limited extent. His experience was mainly in connection 
with ehrome vanadium steels for general machinery 
urposes, springs, axles, tires, case-hardened parts, gear- 
te ordnance, and solid drawn tubes and cylinders. He 
might uote some figures of a large cast of open hearth 
chrome- vanadium steel. In that case the 1}in. bars were 
taken and quenched from the mill flow after reheating to 
930 deg. Cent. in whale oil, and then reheated in air to 
625 deg. Cent. After that simple heat treatment the 
usual tensile test piece was cut, and the figures, obtained 
in the usual way, were—elastic limit, 56 tons per square 
inch; ultimate stress, 61 tons ; elongation, 24.5 per cent. 
in Qin; and reduction of area, 53 per cent. The bar 
bent close double cold. A standard set of Izod test 
pieces cut from the same bar showed on the pendulum 
test an absorption of 10} fvot-pounds of energy 
before fracture, or, in other words, a higher figure than 
would be obtained for a well-annealed carbon steel having 
one-third the elastic limit. On the standard Wohler test, 
after withstanding 100,000 revolutions with a fibre stress 
of 25 tons, the specimen withstood another 50,000 revolu- 
tions at a fibre stress of 30 tons, a further 50,000 at a 
stress of 35 tons, and yet another 170,000 at 40 tons fibre 
stress before fracture. These were excellent test figures. 
His own view was that vanadium was a master alloy 
acting in at least three ways. Toughening was given (1) 
by thoroughly scavenging for suboxides and nitrides, the 
product of scavenging being fusible; (2) solid solution 
under normal conditions of vanadium in ferrite. Strengthen- 
ing qualities were imparted to the material through the 
formation of complex carbides, which, probably owing to 
the nature of the vanadium ferrite, were more or oe 
automatically sorbitic. With regard to cast iron and 
vanadium, his practical experience did not enable 
him to agree with all Mr. Hatfield’s conclusions. 
Contrary to what had been stated he was confident that 
a most powerful scavenging action took place. The 
remarkable resistance to abrasive wear of cast iron and 
its freedom from porosity were among its conspicuous 
advantages. It was a very considerable article of com- 
merce in America, and its use was increasing in this 
country. With regard to the production of vanadium 
steel in Great Britain, this was now an important 
industry, the output reaching some hundreds of tons per 
month ; while in America the steel trade probably con- 
sumed 250,000lb. of metallic vanadium yearly. The 
whole of that trade had developed during the last 
four and a-half years, and was the outcome of service 
verification of laboratory results. 

The last paper to be discussed was that by Mr. C. H. 
Ridsdale and Mr. N. D. Ridsdale, ‘ Mechanicalisin 
Analysis as an Aid to Accuracy and Speed for Commerci 
Purposes,” of which we give a long abstract on page 558. 

Mr. Stead, in opening the discussion, expressed the 
opinion that the Ridsdale method saved time, and was 
admirably adapted for works practice, although not for 
laboratory work. He had had tests made by the system, 
and the analysis obtained in a very short time closely 
corresponded to those obtained by the ordinary methods. 

Mr. T. C, Hutchinson spoke from practical experience 
of the system at Skinningrove works where it had been 
employed for about ten months. Experience had con- 
firmed the claims ,made by the author, and the phos- 
phorous and manganese contents could be ascertained 
in a very few minutes. The «system had been tested 
against other methods, and the results showed remarkably 
close agreement. 

Mr. Herdsman said that the North-Eastern Steel Com- 
pany had made use of the method with success, and he 
looked for an extension of its use as it became better 
known. The arsenic difficulty might prevent its adoption 
for certain classes of work ; but for application in large 
establishments its suitability had been demonstrated, and 
its accuracy proved. He understood that Mr. Ridsdale 
hoped to overcome the difficulty with regard to arsenic. 

Mr. C. H. Ridsdale, in a brief reply on the discussion, 
said that when he had devised a means of dealing with 
the arsenic content he believed the method would give 
even better results than older methods which have been 
in vogue for a long time past. 

The other papers were taken as read. They included 
“Some Properties of Heat-treated 8 per cent. Nickel 
Steels,” by Mr. Andrew, McWilliam, and Mr. Ernest J. 
Barnes; “The Mechanical Properties of some Nickel 
Steels,” by Mr. E. Colver Glauert and Mr. S. Hilpert; 
“Volumetre Estimation of Sulphur in Iron and Steel,” 
by Mr. T. Gifford Elliott ; “Iron Silicon Carbon Alloys,” 
by Mr. W. Gontermann ; and “ Origin of Sedimentary 
Ores of Iron,” by Mr. W. H. Herdsman. 

The meeting concluded with votes of thanks to the 
Institution of Civil Engineers for the loan of the building. 








Tue Cattawade Bridge, carrying the Colchester and 
Ipswich highway over the River Stour between Manningtree and 
Brantham, is now —< constructed in reinforced concrete. It 
Measures 142ft. in length between abutments, and has a width of 

ft., of which 20ft, is taken up by the roadway, leaving 2}ft. at 
each side fora footpath. Fifteen ferro-concrete piles have been 
driven into the river bed to an average depth of dt. these piles 
Thee. arranged in five sets of three for supporting six arches, 
th ere are three arched girders to each arch, and they spring from 
b © pileheads, the ends of the girders and the tops.of the piles 

sing bound together by a cross beam, thus forming a framework 
to carry the dec ing. 





BLACKPOOL PROMENADE WIDENING. 


IN the early part of last autumn the Town Council of that 
enterprising Lancashire sea coast resort, Blackpool, decided 
on a scheme devised by their surveyor, Mr. J. 8. Brodie, for 
the completion of the promenade widening and improvement 
between the North Pier and the Claremont Esplanades. The 
scheme comprises a promenade with a minimum width, oppo- 
site the Hotel Metropole, of 100ft., and also terrace seats and 
a lower walk 30ft. in width, with a concave sea wall towards 
the sea. The lower walk will form a continuation of the 
North Shore lower walk round to the westward of the hotel, 
rising by a gradient of 1 in 16 to the level of the promenade 
near the North Pier. The scheme will also include a slade, 
20ft. wide, starting at a point at the south end of the middle 
walk at Cocker-street, and rising in a southerly direction with 









“THe Encuveen” 


Fig. 1—-GENERAL PLAN OF THE 


a gradient of 1 in 12, crossing the Lower Walk on the level 
and terminating at the level of the foreshore nearly opposite 
to the middle of the frontage of the hotel. A general plan 
of the improvement is given in Fig. 1 herewith, while Fig. 2 
represents transverse sections of the work, the positions of 
these sections being indicated on Fig. 1. An important fea- 
ture of the scheme will be the provision of sunk gardens 
which will afford a welcome relief to the eyes from the glare 
and monotony of several miles of light asphalte pavements. 
The most important structural work involved by the scheme 
is the concrete sea wall and apron, which are necessary to 
support the huge mass of sand on the one hand, and to 
withstand the force of the sea on the other hand. This wall 
is over 400 yards long, varies in height between 26ft. and 
87ft., and is 11ft. thick at the base. This wall has been con- 
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motives and nearly 100 trucks, each of 4 cubic yards capacity. 
The promenades will be formed by a layer of asphalte on a 
layer of concrete, and the slades will be laid with granite 
cubes, while the slopes will be pitched with rubble. 

The whole of the work is being carried out by the Blackpool 
Corporation under the supervision of Mr. Brodie, and is 
estimated to cost about £40,000. It is expected to be com- 
pleted by July next. 

The photographic views or pages 538 and 544 represent the 
work at different periods since its commencement. 








DOCKYARD NOTES. 


THE Zeit states that the second Austro-Hungarian Dread- 
nought will be launched at Trieste early in October, and be 
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PROMENADE WIDENING WORKS 


put into commission during the spring of 1913. The first 
Dreadnought is to be launched on June 24th next, and to be 
ready for service at the end of 1912. The third Dreadnought 
will be laid down at Trieste in July, and be completed by the 
end of 1913. 





IT is hoped that New Zealand’s Dreadnought cruiser, now 
on the stocks at Fairfield, will be ready for launching during 
the visit of Sir Joseph and Lady Ward, in which case the 
latter will perform the naming ceremony. The Australian 
cruiser of the same type will not be ready to take the water 
till September. 





AT Chatham on Tuesday the obsolete battleship Trafalgar 
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Fig. 2—TRANSVERSE SECTIONS OF THE WIDENING WORKS 


structed throughout between the tides, and without any 
cofferdam work. It goes down 8ft. below the level of the 
sand, and is built entirely of Portland cement concrete faced 
with basalt stone. It will be provided with an apron 
throughout its entire length at a slope of 1 to 14. At the 
toe of the apron ring piles are driven 12ft. apart, to which 
the permanent waling and sheeting piles are secured. The 
apron is formed of consolidated sand covered with a layer of 
concrete 2ft. 6in. thick, and faced with basalt stone grouted 
and bedded in cement mortar. Roughly 33,500 cubic yards 
of concrete will be required for the entire work, and the 
facings will necessitate the use of 6000 tons of basalt stone, 
while the sand for filling purposes amounts to no less than 
160,000 cubic yards. Sand is plentiful at Blackpool, and all 
that is required is being obtained from-the South Shore, 
whence it is being conveyed on a temporary railway, over two 
miles long, laid along the promenade, by means of four loco- 





was sold by auction for £25,000; the Pique, a second-class 
cruiser, for £11,500; and the Tribune, a second-class cruiser, 
for £10,500. 





FIVE of the six French battleships of the Danton class are, 
it is said, to be ready this summer, five months before the 
contract time, and will thus, it is hoped, be able to take 
part in the naval manoeuvres which are to be held in the 
Mediterranean in September. The battleships will form a 
separate squadron, which will probably be placed under the 
command of Admiral Boué de Lapeyrére. 





THE small cruiser Ersatz Bussard, which has been built 
at the Weser yards at Bremen, has been launched and 
named Magdeburg. 
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HEAVY DOUBLE-ENDED LOCOMOTIVE FoR 
MEXICO. 


IN our issue of April 14th last, we published a diagram 
and chief dimensions of a powerful Fairlie type locomotive 
which the Vulcan Foundry, Limited, of Newton-le-Willows, 
has recently built to the order of Messrs. Rendel and Robert- 
son, Westminster, for the Mexican Railway. The engine is 
one of a batch of three constructed to haul trains weighing 
300 tons up inclines of 1 in 25, combined with a five-chain 
curves. Weare now able to place before our readers several 
photographic views of this engine. The gauge is 4ft. 84in., 
and the engines each weigh 138 tons in working order; the 
four cylinders are 1¥in. diameter by 25in: stroke ; diameter 


| adhesion. 


wheel base, 35ft. 6in.; total length overall, 56ft. 1Zin.; 
length of boiler barrels, 13ft.; diameter of barrels, outside, 
5ft.; height of centre above rail level, 7ft. 10in.; total 
heating surface, 29024 square feet ; grate area, 47.75 square 
feet, and the working pressure 185lb. The tractive force 
developed with 90 per cent. boiler pressure is 62,6101b., and 
at 75 per cent. 52,1761b., and the ratio of tractive force at 
90 per cent. to adhesion is 4.34, and at 75 per cent. 5.9. 

As will be observed the engines are mounted on two six- 
wheeled bogies, each driven by a pair of outside cylinders, and 
the whole of the weight—23 tous per axle—is available for 
The valve gear is of the Walschaert’ pattern, 
operating Richardson balanced slide valves placed above the 
cylinders. The reversing gear has been specially designed 


of wheels, 4{t.; wheel base of each bogie, 9ft. 3in.; total | to prevent the position of the valve motion being affected by 








the engine entering and leaving curves. In this case the 
mechanism is operated from the reversing wheel by means of 
bevel gears. These actuate a horizontal shaft connecting at 
each end with a diagonal shaft fixed on each bogie, together 
with a quadrant and worm gearing. Flexibility is given to 
the gear by fitting a ball-and-socket joint at both ends, and 
the bogie’s movement is allowed for by a slot and sleeve on 
the diagonal shaft. For locking the motion, an air cylinder, 
operated by Westinghouse air brake apparatus, is provided. 
The*controlling appliances are placed on the foot plate on the 
side of the fire-box occupied by the driver, and the firing 1s 
effected from the opposite side. Flexibility to enable sharp 
curves to be taken is provided for by ball-and-socket joints, 
and the springs are compensated. 

The boiler is built of gin. steel plates, and the fire-boxes 
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are of yeill. steel, with 8in. water space at the top and 6in. | accounted for, and from my observation of marine boilers of the 
+ the bottom. Each barrel contains 216 steel tubes, 12ft. | high-duty type I feel assured that feed heating, whether by ‘‘live 
pee long between tube plates, and 1fin. outside diameter. | steam” or “low-pressure steam ” is most economical and beneficial 
oe barrel a steam dome is provided, and this has four | in many ways. The reason for the many widely divergent views 
= ‘Ashton ‘ pop’? safety valves. The foundation ring for | — on this subject is because each individual may have a 
$hin. fire-boxes is one weldless piece. In order that either | different set of conditions governing the problem of feed heating 
the two fir 4 ind dently of the other, two rexulator | @ his own particular case, and unless we can come down to 
epgine may be used 1n 8 a muly h “beit ’ 7% T | some common base of com sarison, the matter will never be settled. 
handles are provided for the driver, these being mounted one | Kor instance, Mr. Druitt Halpin mentioned figures for economy 
above the 





: ; ry 
The fire-boxes are fitted with rocking ' boiler with a high duty I donot think there was anything abnormal 





other in a horizontal plane, and working in a| which appeared very high, but if these were for a locomotive 
toothed quadrant. 











| Gacdeetiannemeans fie IE * 35-6... ae Aaa + 
| cpeonsriaictangntonenenceniininienaminnecesnen filial a + 
Weight in Working Order 69 Tons Tota/ /38 Tons 69 Tons 
Twe Excivcen® 
FAIRLIE TYPE LOCOMOTIVE FOR MEXICO 


grates, but are so designed that they can readily be adapted 
for oil firing. 

There locomotives are said to be the heaviest yet built in 
this country for standard gauge. 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





LIVE STEAM FEED HEATING. 


Sirn,—In my letter of March 24th I suggested that live steam 
feed heating reduced retardation of circulating currents in hard- 
worked boilers and thus secured economy by preventing the heat 
waste, due to the diverted energy of the fuel when the boilers 
prime. Mr. Erith does not appear satisfied that economy results 
from this cause. The main object in heating the feed in marine | 
installations operating under forced draught is to allow of a 
decreased retardation of circulation and the boiler to be harder 
worked, thus it assists the draught to accomplish a larger output 
from a smaller boiler, and keep the conditions normal. With no 
feed heating the duty of the boiler must be considerably reduced 
to allow of adjustment of internal conditions or retardation occurs, 
and should the boilers be forced, priming. It will be seen that 
feed heating is of great importance to high duty boilers, especially 
such as are fitted to cross-Channel steamers where the heating 
surface per indicated horse-power is only 1.9 to 2 square feet, and 
the indicated horse-power per square foot of grate area is 16 to 18. 
In reply to “‘ Superintendent Engineer” Mr. Erith quotes the ratio 
of indicated horse-power fitted with live steam heating against the 
total indicated horse-power fitted with forced draught, and reasons 
that shipowners should, if there be economy in the system, fit live 
steam heaters more extensively. The figure given by Mr. Erith | 
does not represent the total indicated horse-power to which feed 
heating has been fitted, because there are two classes of feed 
heaters used for marine purposes, namely, ‘‘live steam heaters” 
and ‘‘low-pressure heaters.” The first class use steam direct from 
the boilers, while the ‘‘ low-pressure heaters” use steam from the | 
“intermediate” or the ‘‘low-pressure” receiver of the main 
engines. Many engineers prefer the latter type of heater, 
where the steam is in direct contact with the feed, which is 
in the form of a spray. Mr. Weir, the inventor of the ‘‘ Weir’s 
spray heater,” claims a thermal gain for this type of heater, 
apart from that due to decreased retardation of circulation. 
The gain is derived from a better utilisation of the units of heat in | 
the smal] amount of steam taken from the receiver for heating the 
feed than would be the case if this steam performed its duty in the | 
intermediate-pressure and low-pressure cylinders of the main 
engines, and afterwards exhausted to condenser, where the latent 
heat is lost in —— temperature of the circulating or con- 
condensing water. e steam is carried longer on the stroke or 
the cut-off is later in the intermediate-pressure and low-pressure | 
cylinders with this arrangement of heater. This heater is being | 
fitted more extensively than the live steam heater, because of its 
simplicity and efficiency, and accounts for the small proportion of | 
indicated horse-power fitted with live steam heaters. Inthe Weir's | 
heater the feed leaves the hot-well at 110 deg. Fah., and is heated | 
up to 180 deg. or 190 deg. Fah. in the heater by contact with the | 
low-pressure steam. It is fitted on the top platform, and is con- 
nected to the suction side of the main feed pumps, the height 
allowing the water at high temperature to supply the pump on the 
suction stroke. With live steam heating the main feed pumps 
generally force the water through the heater. With regard to the 
economy of the system, it should not require figures to show that 
economy results. A study of the conditions in a stokehole of a 
channel steamer is sufficient proof. They may be stated thus :— 
When the heater (live steam or Weir's) is in operation, the boilers 
steam well and the pressure is constant without undue forcing of 
the fires, and there is little trouble with water in the engine 
cylinders, If the heater is shut off, it is necessary to fire very 
carefully, and keep the water low in the glass, or priming mani- 
fests itself, with its attendant wet steam. There is hard and | 
skilful firing to be done to keep the steam pressure up, and an 
accumulation of water in the engine cylinders necessitates the drain 
cocks being open, which is not an ideal condition when running 
hard. On one occasion, in a trial run across the North Sea with a 
Weir's heater, it became impossible to keep the pressure right 
when the heater was shut off, as the feed was entering the boiler 
at 60 deg. Fah. instead of 190 deg. This was due to the small 
feed pump on the main engines, which supplied the Weir’s heater 
from the hot-well at a temperature of 110 deg. Fab. losing the 
water, and, consequently, a cold feed had to be substituted at a | 

temperature of 60 deg. Fah. These are extreme conditions, but | 
such extremes are often met with, and serve as good examples as 
to whether the practice is right or wrong. If feed heating, | 
whether by live steam or low-pressure steam, eliminates such | 
troubles as I have mentioned and reduces the speed of firing for a 
given number of revolutions of engines, is not this sufficient proof | 
of its efficiency on economical grounds. That there is economy I | 
4m assured, and if it be not due to the heat exchange between the 
steam and feed during the process of feed heating, we arrive by | 
flimination of the remaining factors at the truth, or very near it, | 
: _ it is due to an improvement in the internal conditions of the | 
7 ler, which, I think, to be increased, and more efficient circulation. 
study of conditions operating in each individual case is often the 
st course in deciding whether a practice is right or wrong; 
gures are not reliable unless every factor in the problem is | 








fi 


| of March 
| and the heat units thus economised by reduced retardation of 


| a definite statement that the rate of firing is 


about his results, as they agree with what I have found from 
boilers having a less vigorous circulation than a locomotive boiler. 
In the case of Lancashire or Cornish boilers with a moderate duty 
live steam heating is of little use, and should never be resorted to 
where there are economisers. I once tested a range of Lancashire 
boilers where the feed was heated with steam before it entered the 
economisers, The boilers were tested with and without this steam 
heated feed, but no economy for the steam plus economiser heated 
feed could be detected. The test extended over 96 hours and 168 
hours respectively. On the 96 hours test the total feed was 76,500 
gallons and the coal burnt 42 tons 15 ewt. 2 qr.; hourly consump- 
tion, 800 gallons of water to 8 cwt. 3 qr. of coal; pounds of water 
evaporated per pound of coal burnt, 8 lb. This was with an 
economiser temperature of 245 deg. Fah. and no steam heating. 
The second test was for 168 hours with the feed passing through 
the heater, which was supplied with exhaust steam from high- 
speed engines exhausting to atmosphere through feed heater. 
e feed was then passed through the economisers, where its 
temperature was raised to 25ldeg. Fah. The total feed was 
139,200 gallons, and the coal burnt 79 tons 18 cwt., the hourly 
water consumption was 828 gallons, and hourly coal consumption 
8 ewt. a pounds of water evaporated per pound of coal burnt 
7.8 Ib. e tests do not show any economy for the heater, and the 
remarkable part of the test was that though the feed was raised 
from 60 deg. to 120 deg. Fah. in passing through the heater the final 
temperature before entering the boiler was only 6 deg. Fah. higher 
than without heater in operation. The difference in the pounds of 
water evaporated per pound of coal is due to external influences, 
such as slight forcing of fires and variation in the station load, but 
they are sufficiently close to show that economy is absent where 
there is an economiser of ample capacity and a reasonable flue 
temperature. Mr. C. A. Fell, in his letter of March 24th, suggests 
that economisers cause a greater saving than is represented by the 
units of heat extracted from the waste gases, because there is a 
better furnace efficiency and a better regulation of feed. The 
matter is, in my opinion, more deeply seated, and I refer him to 
my letter of March 24th re retardation of the circulating and 
improper ebullition, and also to the foregoing remarks on this 
subject in this letter, and think that the solution offered here is 
more likely to be the true cause. In reply to Mr. Erith’s remark 


| that ‘‘dry steam” demands more heat than “‘ wet steam,” which 


must be granted, I wish to reply that my point was in my letter 


th, that by feed heating proper ebullition was assured, 


circulating currents was sufficient to produce dryer steam and 
effect economy as well. If this is not so, then why is the steam 


| dryer at the main top valve or in the cylinders of the main engines 
| when the heater is working and the 


jilers under a full head of 
steam, than is the case when the heater is shut off and the fires 
forced to keep the pressure up, and result in wet steam? I 
shall be obliged if Mr. Erith can suggest the cause of the difference 
in working under the two conditions (if it be not due to the heater), 
and why he suggests that economy cannot be proved, even with 
uced, and conse- 
quently the coal for a given number of revolutions of engine. 
Such is my experience of feed heating, and I think each condition 
should be studied before deciding whether a heater is beneficial or 
not. Feed heating is not a cure-all, but can be applied in some 
cases with beneficial results to the working of the boilers and 
economy in coal consumption. JAMES RICHARD FIsH. 
Bolton, May 10th. 


THE COMMERCIAL TRAINING OF ENGINEERS. 


Str,—Do you not think that Mr. Kean and your other corre- 
spondents are nearer in accord than their letters indicate? Mr. 
Kean has said by implication that an engineer has nothing to do 
with cost; all he is concerned with is so to direct the forces of 
Nature and the materials she provides as to obtain the best 
possible results from a purely scientific point of view. Does he 
really mean this? An engineer’s business is to direct the forces 
of Nature for the use and benefit of man. 

In the present and probable future organisation of society we 
cannot do this without considering the state of the money market. 
Even if a metal or paper coinage were abolished to-morrow, as 
some wild-cat Socialists seem to desire, we should still have to do 
our work against some other standard—perhaps the gain in the 
production of a wheat crop. In other oer, some other and 
probably less convenient standard of exchange would have to be 
set up if money (as such) were abolished. In many outlying parts 
of the British Empire this awkward system has been used and its 
disadvantages felt. It has been asserted that a Yankee never 
answers a question without previously asking another. Mr. Kean 
asks if an engineer’s duty is not to utilise and direct the forces of 
Nature for the use and benefit of man. May I ask what he means 
by ‘‘ benefit”? Can we judge of the ‘‘benefits” of a proposed 
work by any other standard than that of ‘‘ cost,” whether gold or 
wheat? Can we judge of the value of such a work as the Forth 
Bridge except by the saving it effects in the time of travel and, 
ultimately, the value of that time ? 

Another example. It is proposed to supply water to a small 
estate or village. If cost is left out of consideration how can we 


| decide what form of motive power to use for driving the pump ; 


and how can we be sure that the demand on the pockets of the 
ratepayers is the lowest possible? Failing a money or other 
standard of cost, how can we decide what form of motor will give the 
greatest ‘‘ benefit” to the water consumer? Many kinds of motor 
will do the work equally well, as regards regularity and certainty of 
supply. Strictly speaking, I think every constructive engineer 
will agree that an engineer as such is not a scientist at all, except 





in so far as science provides or is likely to provide him with tools 
useful to him in attaining the end of en useful works at 
the lowest possible total cost—not necessarily the lowest capital 
outlay or the lowest running cost. An American once said, *‘ An 
engineer is a man who can do for one that which anybody can do 
for two dollars.” Dees not this ‘‘touch the spot”? 

7. 


Angmering, May 23rd. GEO, PARDOE. 


THE “OSBORNE” NON-CUTTING VALVE. 


Sirn,—The valve manufactured by the Osborne High-pressure 
Joint and Valve Company, of Chicago, as described in your last 
issue, can lay no claim to novelty, as its features are embodied in 
our ‘‘ Protected Seat” valve, patented by us in 1903, which we 
manufacture regularly. Our “‘ Protected Seat” valve is, in fact, a 
further development of the idea embodied in the Osborne valve, so 
perhaps you will kindly permit us to make a comparison of their 
main features. 

In the Osborne valve the protecting plug is shown to he parallel, 
and to prevent a full rush of fluid when the valve is at the opening 
or closing point—the moment when “‘cutting” takes place—the 
plug must be a rubbing fit, in which case it will soon wear down 
and cease to protect the valve. If it be an easy fit originally, it 





Fig. 1 Fig. 2 


would be useless in preventing a full rush of fluid, and, as a result, 
ineffective in proportion to its slackness, : 

On the other hand, in the ‘‘ Protected Seat” valve the plug 
being of conical form and fitting into a corresponding conical 
seating forms a secondary valve, and its conical form has the 
distinct advantage that it is the only method of effectually 
preventing that wear due to rubbing contact, which is an inevitable 
result when using a plug of parallel form. The effect, therefore, is 
as regards the result obtained virtually that of two valves, one 
opening and closing before the other. Fig. 1 shows the valve 
cloned. Fig. 2 shows that by the very slow angle of cone it can 
move a considerable distance out or in as the valve opens or closes, 
whilst still continuing to fill the passage sufficiently to prevent a 
large rush of fluid, the valve in the position shown being sufficiently 
open to have passed the ‘cutting ” point. 

Manchester, May 17th. HOLDEN AND BROOKE, LIMITED. 





THERMIT WELDS. 


Sir,—In your issue dated the 19th inst. we notice, in the report 
of a paper entitled ‘‘Some Studies of Welds,” read before the 
Iron and Steel Institute on the 11th inst., a reference to thermit 
welds, in which occurs the following passage :—‘‘Generally the 
thermit process, yielding, as it frequently does, a spongy mass of 
metal with blow-holes, is useful mainly as an emergency process.” 
As proprietors of the alumino-thermic patents in this country, we 
wish most emphatically to contradict this statement, which we 
think has been made without a due knowledge of the facts. 
Although this statement may have had some foundation in the 
early days of thermit welding, the blow-hole trouble has long 
since been overcome, a fact which we shall be pleased to demon- 
strate to-any of your readers who may be interested if they will 
call upon or communicate with us. 

The authors of the paper are evidently unaware of the results 
of the tests which have been made within the last year or two, or 
of the fact that the process has been sanctioned by the British Cor- 
poration for the Survey and Registry of Shipping, for repairs to 
stern posts, rudder frames, &c., as well as by Government depart- 
ments for welding special work. 

We have lately received particulars of the repair to a locomotive 
side-rod which was thermit welded in 1907, and the weld remains 
as good as ever, although’ the locomotive has been running an 
average of 100 miles per day, five or six days per week, ever since 
—rather good for an ‘‘emergency process.” Last year, approxi- 
mately, 95 miles of tramway track (single) were welded in this 
country alone. We think we have said enough to disprove the 
statement in the paper, but must say we think it a pity that the 
authors should not at taken some steps to verify statements of 
this description before publishing them. As to the three photo- 
micrographic figures showing the changes of structure in the 
material, we do not know when, where, or by whom the welds in 
question were made, but we have no reason to believe in their 
accuracy. (For Thermit, Limited) R. Stutz, 
London, May 20th. Managing Director, 


‘“‘ TAYLORISM.” 


Str,—The industrial system, upon which modern civilisation is 
supposed to be founded, presents many features to which the 
philosophical critic may take exception ; but whatever these faults 
may be, he is sure to find that the United States, as the more 
‘‘ go-ahead ” nation, have gone one better (or, rather, worse). 
Your article on ‘‘Taylorism” in America reveals a peculiarly 
hideous method of dehumanisation, and it is sincerely to be hoped 
that no such false economy will be introduced into British work- 
shops. We want men to be men and not machines. 

London, 22nd May. Immo S. ALLEN. 








THE CONCRETE INSTITUTE.—A two pw! summer meeting and 
first annual dinner will be held on Wednesday and Thursday, 
June 7th and 8th. The following is a preliminary programme :— 
Wednesday, June 7th: 11.30 a.m., meeting in the lecture hall at 
Denison House, 296, Vauxhall Bridge-road, Westminster, S.W., 
when a paper will be read by Professor Beresford Pite on ‘‘ The 
sthetic Treatment of Concrete.” after which an interim report 
of the Tests Standing Committee on ‘‘The Testing of Concrete, 
Reinforced Concrete, and Materials Employed therein ” will be 
presented ; 3 p.m., visit to the Wesleyan Memorial Hall, Tothill- 
street, Westminster ; 7.30 p.m. for 8 p.m., first annual dinner, at 
the Trocadero Restaurant, Shaftesbury-avenue, W. Thursday, 
June 8th: 11.30 a.m., meeting at Denison House, Westminster, 
when a paper will be read by Mr. Alfred E, Corbett on “‘The 
Y.M.C.A. Building, Manchester,” after which a report of the 
Reinforced Concrete Practice Standing Committee on ‘‘The 
Standardisation of Drawings of Reinforced Concrete Work” will 
be presented ; 3 p.m., visit to wharf and warehouse in London 
Dock ; 8.30 to 1] p.m., conversazione in the Galleries of the Royal 
Institute of British Architects, 9, Conduit-street, Regent-street, 
WwW. 
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FRENCH BATTLESHIPS OF THE DANTON 
CLASS. 
IN the two-page Supplement which accompanies this issue 
we are enabled to give some sketches representing various 
views of a French battleship of the Danton class, which com 
prises six vessels—the Danton, Mirabeau, Diderot, Condorcet, 
Vergniaud, and Voltaire. These vessels belong to the 1906-7 
programme, and were designed by Monsieur |’Homme. Their 
main armament consists of four 12in. 50-calibre guns and 
twelve 9.2in. 50-calibre guns. The former are mounted in 
pairs fore and aft, and the latter, also in pairs, three pairs on 
each quarter. The broadside fire is therefore four 12in. guns 
and six 9.2in. guns, while both ahead and astern two 12in. 
and four 9.2in. guns can be fired. There are, in addition, 
sixteen 12-pounder and ten 3-pounder guns, as well as two 
18in. submerged torpedo tubes. The designed overall length 
of these vessels is 480ft., their beam 88ft. 9in., and their 
maximum draught 27ft. Gin. The displacement is given as 
18,400 tons. The propelling machinery is composed of 
turbines of the Parsons type, with a designed horse-power of 
22,500. This, it was anticipated, would give a speed of 19.4 
knots. Two of this class have recently been undergoing 
trials. These are the Danton and the Diderot. We are 
enabled to give in the tables below some of the figures relat- 
ing to these trials. 
Ten Hours’ Full-speed Trial. 


Diderot. 
4th April 
+. 218.06 (2) 


ie tbe th ites alle ae 
Boiler pressure, Ib. per sq.in. .. ..  .. 
Pressure at high-pressure turbine, lb. per 

MM os Anaiien! ath hs 6+. case. WER x 
Vacuum at condenser, inches .. - Be ... 
Revolutions perminute .. .. .. .. 296 
Mean speed, knots.. .. .. .. .. .. 19.44 nie 
Coal consumption per mile, Ib... .. .. 2069.55 .. 2060.74 
> 99 per sq. ft. of grate, Ib. 25.71 25.87 
Three Hours’ Full-speed Trial with Three-quarters of Boilers at Work. 

ae ee ee 28th March 8th April 

Pressure at boilers, Ib. persq.in. .. .. 236.13 .. .. 235.3 

» high-pressure turbine, Ib. per 

Vacuum at condensers, inches .. 

Revolutions per minute Sa 

Mean speed, knots. . 


Danton. 
24th March 
224.46 .. 
.. 215.36 

28.89 


290 
19.48 


ee eee = 

Coal consumption per mile, Ib... .. .. 2561 
’ per sq. ft. of grate, lb. 34.6 

Twenty-four Hours’ Trial without Forced Draught. 
cnet ee ee 31st March 12th April 
Revolutions per minute - 202.18 .. .. 276.0 
Maqpepess, meets... ... oc. ss «. BB 
Coal consumption per mile, lb... ..  .. 1466 
per sq. ft. of grate, Ib. 17.17 
Fight Hours’ Trial: (1) With Half of Boilers; (2) with a Few Boilers. 
(1) Date .. So eiae? oe .. 6th April 15th April 

. se SRS 2c vas 14.08 


’ ” 


” ” 


Mean speed, knots.. |. .. .. .. 
Coal consumption per mile, Ib... ..  .. — -- 890.4 
>. aa er oe 21st April 

Mean speed, knots .. sie 9.45 

Coal consumption per mile, Ib. .. 666 

The figures regarding the actual horse-power developed are 

not at present in our possession, but it will be seen that the 
designed speed was exceeded. It may be added that the 
Danton is fitted with Belleville boilers and the Diderot with 
Niclausse boilers. The Danton was built at Brest and 
engined by the Forges et Chantiers de la Méditerranée Com- 
pany, while the Diderot was built and engined by the 
St. Nazaire firm. The Diderot experienced very bad weather 
during her trials. 








A YEAR'S RAILWAY ACCIDENTS. 


FROM the White Paper on Railway Accidents (Cd. 5628), 
published last week, the following preliminary figures as to 
the accidents on the railways of the United Kingdom during 
the year 1910 are taken. 

By train accidents 23 passengers were killed and 1111 were 
injured, and 9 servants were killed and 113 injured. We 
aay dispose of the casualties to servants by saying that the 
number of fatal cases is lower than in any year since 1905, 
except in 1908, when there were only 6. The number of 
injured is lower than in any year since 1902, except in 1905, 
when the injured numbered 112. 

Four mishaps contributed to the 23 fatal accidents to pas- 
sengers :—Stoat’s Nest 5, Ormskirk 1, Willesden 5, and 
Hawes Junction 12. The record is a bad one when compared 
with only 1 death in 1909, none in 1908, and 18 in 1907; but, 
owing to there having been 58 fatal cases in 1906 and 39 in 
1905, the number is exactly the same as the average for the 
five years, 1905-1909. 

The number of injured, 1111, is most unusual, and is 
higher than any year since 1878. It compares unfavourably 
with the average, 447, for the five years, 1905-1909, and with 
the average, 581, for the ten years, 1895-1904. But the 
figures will not appear so startling when it is remembered 
that 492 were injured in the Roscrea accident and 235 at 
Willesden. 

Notwithstanding this, the record for the last year is the 
best of the four years 1907-1910 if the number of collisions 
and derailments is the criterion. From the preliminary 
statement as to Railway Returns (Cd. 5646) we find that the 
traim mileage for last year is estimated at 423,156,000, 
and the number of passengers carried at 1,306,633,000. 

Based on this and the figures for the other years, we have 
compiled the following table :— 


| 


1907. 1909. 1910. 





269 
204 


405 
589 


349 
370 


Collisions 


Derailments. . 501 


| 





Total train accidents 994 S74 719 473 
Number of passengers 
carri Sa Jeng tm 
Average number of! 

passengers carried | 
to one accident .. 
Number of train miles | 
von .. .. .. ..| 428,300,000) 423,200,000) 419,200,000) 
Average number of 
train miles run to} | 
one accident .. 430,835 ome 


1,259,000,000]1,278,000,000}1,265,000,000]1,306,000,000 
1,462,000) 1,759,000 


1,267,000 2,762,000 


423,100,000 








583,096 894,621 





In considering the above figures, it must be remembered 
that 126 of the collisions and 143 of the derailments are of 
goods trains purely, and possibly some of the remaining 204 
accidents do not concern passenger trains. But without 
asking for any such concession, it appears that nearly 





83 million passengers travel for each accident of any sort, and 
nearly 64 million passengers travel for each accident to a 
passenger train. 

It is only fair to say that there is a doubt as to whether 
the decrease in the number of accidents during 1910 when 
compared with other years is as great as the above figures 
represent. In 1906 the Board of Trade issued amended in- 
structions as to reporting mishaps to goods trains, and it is 
probable that, at first, these instructions were read too 
literally. But seeing that prior to these amended instruc- 
tions the number of collisions and derailments of passenger 
trains was, from the year 1898 onwards, always over 200, 
except in 1905 when it was 199, the present number of pas- 
senger train accidents, 204, is very satisfactory, considering 
the increased mileage and number of mgers carried. 

We have already noted that there is a gratifying decrease 
in the number of casualties to servants in train accidents. 
In coming now to mishaps to servants caused by the move- 
ment of trains other than in train accidents, we have to 
report an unsatisfactory increase in the number killed as 
compared withthe preceding year. If, however, the figures 
for the last five years are considered, it will be agreed that 
1909 must have been abnormal in this respect. 

1907. 1908. 
441 .. 376 
5577 .. 4976 


1910. 
374 
4605 


1909. 
318 


1906. 
Killed 425 .. we 
i 4599 .. 


Iniured .. 4225 .. 
The great increase of the injured in 1907 was due to amended 
instructions as to reporting accidents, and this must be 
remembered when comparing the figures for 1906 with those 
for other years. 

In addition to the foregoing, there are certain accidents 
that occur in goods sheds, engine sheds, and away from 
running trains. In 1907 these caused 55 fatalities to ser- 
vants, 50 in 1908, 38 in 1909, and 37 last year. But while 
the fatal cases have decreased, the non-fatal have, strange to 
say, increased, and this year by year. In 1907 they num- 
bered 15,701, and last year these had grown to 20,419. The 
great contrast between the number of fatal and of non-fatal 
cases shows that the injuries under this heading must be, as 
a rule, of a minor nature. 

The number of accidents to or failures of rolling stock and 
permanent way calls for no comment. 








THE NAVAL AIRSHIP. 


EARLY on Monday morning the British naval airship was 
‘launched ’’ at Barrow. Except as a matter of analogy, 
and perhaps of courtesy, the term ‘‘ launch "’ as used here is 
totally misapplied. An expensive shed has been constructed 
for the vessel at the Cavendish Dock, Barrow-in-Furness— 
see THE ENGINEER for February 17th, 1911—and within 
this the airship has for many months past been slowly 
approaching completion. She is at last finished, and her 
builders, Vickers Limited, have now the satisfaction of 
knowing that for at least the first time in her career she has 
been undocked safely. It is, however, precisely this opera- 
tion, as we have repeatedly pointed out, that is most fruitful 
of disaster for airships. The present design of such craft is 
not such as to render them by any means superior to the 
influence of the weather, so that the docking and undocking 
of the naval airship must, as a matter of course, be repeated 
at frequent intervals in the future. Monday’s undocking 
operations were attended with every success. The weather 
was ideal, and elaborate preparations had been made. But 
if an airship is to be of any real use in naval warfare she 
must be ready to take the air at a moment’s notice and in all 
kinds of weather. The unwieldy nature of the whole struc- 
ture and the defects attendant thereon will, we feel sure, 
soon be demonstrated. The Admiralty will then probably 
learn the lesson which has been before its eyes during the 
past four or five years. It will see that the dirigible balloon 
as @ practical commodity either in peace or in war is quite 
beyond the present-day sphere of things that count. 

The greatest secrecy has, of course, been preserved with 
regard to the details and construction of the naval airship. 
This secrecy has been, however, quite unnecessary, and in 
addition futile. Since January of this year a drawing of the 
vessel and some important details of her design, which 
details have been confirmed at Barrow this week, have been 
open to the public. The vessel has been designed purtly by 
the builders and partly by some naval officers. She is largely 
a modification of the rigid Zeppelin type, has a length of 
512ft., a diameter of 48ft., and carries 17 ballonets within 
the framework of the gas bag. This framework is formed 
of ‘‘duralumin,’’ the new metal of Vickers’ manufac- 
ture, and gives the gas bag in section a twelve-sided 
shape. The fabric used is that known as ‘‘ Continental,’’ 
and was made in this country by Messrs. Short Brothers, of 
Sheppey. The outer cover is proofed with Ioco, a new 
material manufactured by the Ioco Proofing Co., Limited, 
Bridgeton, Glasgow. The nature of this proofing is said to be 
the impregnation of the silk with rubber and aluminium. 
It is claimed that it is both gas-tight and a non-conductor of 
heat. The under side of the gas bag has been treated in a 
modified manner, so as to make it resist the action of the 
damp ascending from the sea. 

About 100ft. from the front end of the gas bag a gondola 
is suspended from the framework. A second gondola is 
carried about 140ft. from the tail end. These gondolas are 
of wood, are about 25ft. in length, and. were constructed by 
Messrs. Saunders, of Cowes. A covered-in passageway con- 
nects the two gondolas and about mid-way along the length 
of the gas bag is formed into a cabin for the crew. 

Each gondola carries a 100-200 horse-power eight cylinder 
Wolseley-Siddeley petrol motor, driving in all three propellers 
—two small with four blades and one large with two blades. 
The large propeller is situated directly behind the rear gon- 
dola and is intended for propelling the ship in the air. The 
two small propellers are carried one on either side of the front 
gondola and may be used for propulsion either in air or 
water. The propellers all run at 500 revolutions per minute, 
and this, it is expected, will give the vessel a speed of 40 to 
45 miles an hour. About 700,000 cubic feet of hydrogen are 
required for complete inflation, and it is said that with this 
quantity the airship has a lifting capacity of 21 tons. The 
steering of the vessel is attained by means of four sets of 
horizontal rudders and three sets of vertical rudders. In 
addition, stability is sought by he provision of four fixed 
planes, two horizontal and two verwcai, at the tail end. 

As we have said, the undocking operations on Monday 





morning passed off without a hitch. Immediately after 
being brought from her shed the vessel was taken to her 
moorings behind a specially designed wind screen. Hore it 
is hoped she will be able to lie in all but the fiercest wind 
At about Whitsun, after she has been properly trimmed, it i, 
intended to take the vessel out for a series of trials. Ho 
crew, consisting of nine persons, will be under the command 
of Captain M. F. Sueter, R.N., inspecting captain of 
airships. 








IRON TRADE AND RAILWAY RATES, 


ONCE more the agitation in the Midlands upon the matte; 
of what is labelled ‘‘ excessive railway rates ’’ to the ports 
has broken out amongst ironmasters. The question has 
been forced to the front on this occasion by the undeniably try. 
ing times with which the Staffordshire iron trade in particular 
has been visited in the past two months. Men are looking 
for a reason why it is that the sheet iron trade in this part of 
the kingdom should have been so hard hit, and the generally 
accepted explanation seems to be the old tale of the unfor. 
tunate geographical situation of Staffordshire in relation to 
the execution of orders for export. Here, therefore, the oft. 
repeated complaints against the railway carriers of ‘‘ exce;. 
sive’’ charges for conveying the iron to the coast—especially 
the Mersey ports—after it is rolled and galvanised are 
revived, and all sorts of comparisons are instituted between 
English and alleged continental railway rates, and advice jg 
multiplied directing the carriers ‘‘how to do it.’’ For 
example, it is now suggested that the Midland galvanised 
sheet ironmasters should have preferential rates granted to 
them. The ideal new charges are sketched as 7s. 3d. per ton 
for 10-ton lots and upwards to Liverpool, and Ss. 6d, 
per ton for 25-ton lots and over by canal. Other traders— 
these mainly merchants as distinct from makers—go 
even further, and declare that delivery should be secured 
—this presumably by water carriage—f.o.b. for 5s. per ton net. 
Of course, the galvanised ironmasters are the most to suffer 
from the circumstance that their works are land-locked, and 
how serious the matter is to them may be gauged from the 
statement that their monthly exports amount to something 
like 50,000 tons. Improved canalisation, either by a com. 
bined manufacturers’ effort or with State assistance, is the 
only serious remedy which now suggests itself to the Midland 
traders. They have apparently upon tihs occasion abandoned 
the expectation of getting the railway companies to reduce 
the rates. The aggrieved ironmasters point out that the 
Manchester Ship Canal was the means of reducing the railway 
rates several shillings per ton, and one suggestion which has 
been thrown out is that the towns interested in a new water- 
way to the ports should advance £1,000,000 free of interest 
towards a big canalisation project. 








AMERICAN ENGINEERING NEWS. 


A convertible simple or compound steam engine.—The first 
reversing convertible simple or compound rolling engine built 
in America has been built by the Southwark Foundry and 
Machine Company, of Philadelphia, for the Gautier works of 
the Cambria Steel Company. It has three cylinders, 40in. 
by 36in., and is used to operate a 24in. rolling mill. It is 
designed to operate at 175 lb. pressure, and to run condensing. 
When working simple, steam at boiler pressure is admitted 
to the three cylinders and exhausted directly to the con- 
denser. Under these conditions it develops about 10,000 
horse-power. When less power is required steam consump- 
tion is reduced by operating a converting valve. The high- 
pressure steam is then admitted only to one cylinder, the 
exhaust from which goes to the other two—low-pressure— 
cylinders, and then finally to the condenser. The cylinder 
ratio then is 1 to2. The high-pressure cut-off can be varied 
from 75 per cent. to the smallest limit desired, and the cut- 
off of the low-pressure cylinders can be varied independently 
of that of the high-pressure. The cut-off is regulated by a 
motor, and a steam cylinder is used to reverse the engine. 
The valve gear is a Gooch link motion driven by nine 
excentrics on a lay shaft above the main shaft. This use of 
a lay shaft reduces the length of the main shaft and enables 
smaller excentrics and lighter working parts to be used, thus 
decreasing the inertia strains at high speed. Each link is 
driven by two excentrics at the top and one at the bottom, 
which arrangement avoids the use of offset excentric rods and 
their liability to spring. The steam valves are of the piston 
type. The only other engine of this sort in the United States 
is one imported from Germany in 1904. 

The Strawberry Valley Tunnel.—This tunnel is an im- 
portant feature of one of the irrigation projects of the United 
States Government, providing for the reclamation of some 
60,000 acres of land in Utah. A dam 45ft. high and 
825ft. long will form a reservoir of 6000 acres in area and 
110,000 acre-feet capacity. A tunnel will carry the water 
from this reservoir through a dividing ridge into a canyon, 
through which it will flow with a total fall of 1500ft. to the 
Diamond River, and thence through a system of concrete- 
lined main canals 30ft. long feeding the various irrigation 
ditches. The 1500ft. fallin the canyon will be utilised for 
power development. A road 22 miles long had to be 
built from the nearest railway to the construction camp 
at the west end of the tunnel, rising 1500ft. in this 
distance. On this road six-horse teams hauled five-ton 
wagon loads. A temporary hydro-electric plant supplies the 
power ; the current is generated at 11,000 volts, stepped up 
to 22,000 volts for transmission 30 miles to the tunnel, and 
then stepped down to 2200 volis. The tunnel is 19,000ft. 
long, with a falling gradient of 1 in 500 to the west; the 
east portal is 7500ft. above sea level and 1700ft. below the 
summit of the ridge which it pierces. The tunnel is 94ft. 
wide and 10ft. high, with a flat floor, vertical sides 74ft. high, 
and a segmental arch roof. It is lined with concrete, and has 
a flow capacity of 500 cubic feet per second at a velocity of 
12ft. per second, the normal depth of water being 6gft. The 
steep sides of the mountain do not permit of intermediate 
shafts, and the wall is being driven entirely from the west 
portal, thus ensuring drainage. Two drills are used in the 
heading. The average progress is 436ft. per month. The 
broken rock is hauled out in narrow gauge dump wagons by 
a 50 horse-power electric locomotive weighing three tons. 
The work is nearly half completed. 
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RAILWAY MATTERS. 


re in the Railway News refers to a ferro-concrete 
which is now on trial in a section of road, with apparently 
jsing results, as it has been run for over two years without 
prom! any marks of injury ordeterioration, excepta few surface hair 
See poramon to nearly all ferro-concrete work, . The concrete 
pene of one part of cement, one part of sand, and two parts of 
ooken stone, and the reinforcement of fine wireand expanded metal. 
‘ : 


Ir appears from a note in the Railway Times that the 
Board of Trade Journal announces that the Chilian Director:sof 
railways bas recommended the purchase at the earliest : possible 

y oment of 15 passenger locomotives, 25 goods locomotives, workshop 

machines and tools, 20 third-class coaches, and 400 20-ton wagons, as 
wll as the laying of certain lines, the renewingof rails, and the 
strengthening of several bridges, The cost of the foregoing is 
estimated at £480,000. 

Tur Chicago Association of Commerce has announced 
the creation of a commission to investigate the electrification of 
steam railway terminals in Chicago, The committee will consist of 
four steam railway officials, nine men representing the Association 
of Commerce, and four city officials. A chief engineer and a staff 
of assistants will be engaged to work out the engineering problems, 
and permanent headquarters will be established. The cost of the 
investigation will be borne by the railways affected. 


Tur Government of Chile have granted a concession 
for the construction of a steam railway from the station of 
Curacautin, or Poncoche, on the line of the State Railways, to the 
houndary of the Argentine Republic. The proposed railway will 
have an approximate length of 120 kiloms., and construction is to 
commence within a period of six months from the date of the 
approval of the plans by the Federal Government. The plans are 
to be submitted within a term of two years and the construction 
terminated within four years, 


Ar Hammersmith, a new covered footbridge, 99ft. long 
and 15ft. in width, has been erected to connect up both platforms 
of the District Railway with the three platforms of the Tube Rail- 
way. The footbridge not only provides a new means of interchange 
between the two railways, but also forms a second entrance to the 
station by means of an approach _ near to Fulham Palace-road. 
In connection with these works 160ft. of retaining wall 20ft. in 
height was set back a minimum of 10ft. to enable better facilities 
being given for the reversing of trains at this place. 


IMPROVEMENTS are being carried out at the Belfast 
terminus of the Great Northern Railway which will tend to 
facilitate the handling of the constantly increasing goods traffic. 
As an adjunct to the new running shed which was recently opened 
at Windsor Station, a gigantic water tank capable of holding about 
120,000 gallons of water is heing constructed. Several other 
undertakings at Belfast and Windsor are being pushed forward, 
and it is understood that the Great Victoria-street Station will be 
extended, and additional platforms erected to cope with the con- 
tinuously increasing traffic of the line. Ample provision has been 
made for the servants in the new building, where they have a 
commodious and well-lighted mess-room. 


Corrosion of rails exposed to locomotive smoke on 
overhead crossings is shown in some track recently removed from 
a viaduct in Cleveland, Ohio. A 901b. girder rail, which had been 
in service for thirteen years, laid in a plank floor where it was 
directly exposed to the gases and moisture, showed a general 
reduction of section. The original thickness of the web section 
was }}in., but upon removal it measured only ¥,in., showing a 
reduction of fin. Corrosion on the remainder of the surface of the 
rail was at about the same rate, except in the case of the faces 
subjected to rubbing or wear, which were better preserved. It was 
not possible to determine what proportions were due to simple rust- 
ing and to acid corrosion, but the gases were evidently very active. 


THe new railway which has been constructed from 
Lampeter to Aberayron, in West Wales, was recently opened by the 
Great Western Railway Company. The line is the outcome of many 
schemes, and when the first sod was cut and the work of building 
the line was started, the assembly were told that movements had 
been made to construct a railway ever since 1860 through the 
valley of the Aeron, from Lampeter to the coast. The railway 
—over which will run a service of rail auto-cars—is just over 12 
miles in length, the starting point being about a mile and a quarter 
to the north of the present Lampeter station on the Great Western 
line from Carmarthen to Aberystwyth. The principal stopping 
lace en voute is at Lianfihangel Ystrad, which is halfway between 
Laipetee and Aberayron, the station being known as Ystrad. 
There are also halts at Silian, Blaenplwyf, Ta!sarn and Ciliau. 


For some time, states the Railway Times, the trains 
of the Pennsylvania Railway have been drawn from the new station 
in New York by electric locomotives, ecords kept of the time 
consumed in exchanging the electric for steam locomotives; and 
vie versi, at Manhattan Transfer Station, near Harrison, New 
Jersey, where the present electric lines terminate, show that 98 
per cent. of the trains now go through the transfer in the time 
allotted for the change of power. From 106 to 109 trains pass 
through the transfer station on week-days. Nowhere else is a rapid 
change from steam to electric locomotives made on so large a 
volume of traffic. The time allowed for uncoupling, shunting, and 
coupling is four minutes. Owing to the difficulty of detaching the 
steam hose from the engine during cold weather, it was not 
thought advisable to make a shorter time allowance during the 
winter months, but ‘with advent of warm weather it may be cut 
down. ‘Thus far the record for the change is one minute and 
thirty seconds, 


We hear that a representative of the Bolivia Railway 
Company has made a proposal for the final survey of the railway 
from Potosi, Bolivia, to Sucre. Under the arrangement referred 
to, the Bolivia Railway Company agrees to make a definite survey 
and to submit it to the Government for approval within one year 
from the date of its acceptance of this proposal. For these plans 
the Government agree to pay the railway company £15,000, which 
is the estimated minimum cost of the survey, and, all things being 
equal, to give the Bolivia Railway Company the preference in the 
construction of the railway. The law of November 27th, 1906, pro- 
vides that the revenue from the sale of the Guaqui to La Paz Rail- 
way shall be applied to the construction of the Potosi to Sucre 
Railway. The commercial interests of Bolivia, and especially the 
city of La Paz, are urging the construction of this railway, which 
will penetrate one of the richest, most populous, and progressive 
sections of the republic. It will open up to development and 
exploitation an immense territory of the country which has up to 
this time been extremely difficult of access, 


_ Accorpine to the Railway Times, tenders have been 
Invited for electric locomotives of a special type for service on the 
Panama Canal. They will be run on a rack railway, and be put to 
duty of tawing vessels through the waterway. In the design 
formulated by the Isthmian Commission these towing locomotives 
are to be constructed in three sections, of which the front and rear 
are to be mounted on rigid four-wheel trucks, each driven by an 
independent motor, while the middle section is connected to the two 
tractive elements by universal joints, and is to be equipped with a 
slip-drum towing windlass and hawser, so that the fine may be 
veered and hauled at pleasure without any motion of the locomotive 
along the track. The current for the operation of the locomotives 
Will be taken from underground circuits, The maximum pull on 
the tow line is fixed at 25,000 1b., at which force a friction coupling 
will relieve further stress, The central racks are to be provided 
only on the towing tracks and inclines. On the level portion of 
the return tracks the locomotives will run by friction on the side 
rails after the fashion of the ordinary electric railway. 





A NO 
sleeper, 





NOTES AND MEMORANDA. 


SkILL in the manipulation of the oxyacetylene blow- 
pipe and in making welds may, it is said, be readily acquired by 
the ordinary workman. The appearance of the flame is a delicate 
indication of — regulation. The principal precaution to be 
observed by the workman is to be sure that thorough fusion has 
taken place. 


Tur waterproofing of a basement of a passenger depot 
at Hammond, Ind., was accomplished in the following way by the 
New York, Chicago, and St. Louis Railroad, so that no leaks have 
developed in three years under 3ft. head. The basement pit was 
first lined with jin. wooden sheeting, which was swabbed with 
asphalt and covered with 3-ply tarred paper, each layer swabbed 
with asphalt. The concrete walls and floor, 12in. thick, were 
placed against the asphalt lining, the pit being kept free of water 
until the work reached the ground-water level. 


A NEw aluminium-copper-tin alloy, consisting of about 
78 per cent. aluminium, 8 per cent. copper, and 5 per cent. tin, is 
said to have the following advantages:—It can be easily and 
economically vast ; the castings are homog mus, free from dross, 
of such density that they need not be subjected to pressure ; it can 
be finished without a lubricating agent, and the finished object has 
a beautiful lustrous appearance. The copper contents of the alloy, 
according to the Mining Journal, may vary between7 and 8.5 per 
cent., and the tin between 4.5 and 5.5, but in any case the per- 
centage of copper must exceed that of the tin. 


Ture Physiological Institute of the University of 
Utrecht possesses a chamber about 74ft. square which is said to be 
absolutely noiseless as far as the entrance of sounds from outside 
is concerned. This room is situated on the top story of a lavatory 
building, and is an inside room, but so arranged that it can be 
ventilated and inundated with sunshine. The walls, floors, and 
ceiling each consist of half-a-dozen layers of different substances, 
with air spaces and interstices filled with sound-deadening 
materials, Some persons when in the room experience a peculiar 
sensation in the ears, While every effort has been made to 
exclude sounds that are not wanted, of course, the object of con- 
structing this singular room was to experiment with phenomena 
connected with sound. Some of the sounds employed are made in 
the room itself; others are introduced from outside by means of a 
copper tube, which is plugged with lead when not in use. 


PoLyPHASE commutator machines, having the stator 
and rotor circuits inter ted, are self-exciting under suitable 
conditions, and can be used to convert mechanical energy into poly- 
phase current. In an article appearing ina German contemporary 
the design of such machines for the purpose of taking a load are 
considered, the load being supposed to be free from induction. 
The relations between the  tatee a aPnatiney current, and 
excitation are examined, and it is shown to be desirable to work 
such machines with a high saturation of theiron. But the running 
is far less stable when the current is used for driving motors than 
when it is used for an inductionless load. The load of a self- 
excited compound generator is made al] the greater by decreasing 
its resistance and magnetic leakage, and by raising the excitation 
of the field magnets ; if worked with an inductionless load, it is 
—_— of giving nearly four times the current which it would 
take as a short-circuited motor. 


A New refining process for steel manufacture, which is 
based on the Bessemer process, and aims at eliminating the loss of 
metal due to oxidation, has been introduced in the United 
States. With it also it is hoped to produce high-class steel 
from low-grade ores in the case of phosphoric irons. Air is 
replaced by a producer gas containing from 12 to 18 per cent. 
of carbon dioxide, and 5 per cent. or more of carbon monoxide, 
About 1500 cubic feet of gas per American ton of metal is blown 
throngh the converter, which is raised to and maintained at over 
1425 deg. Cent. by electrical heating. From 25 to 35 minutes is 
required for the blow. The gas oxidises the carbon but not the 
iron, or, to any appreciable extent, the silicon and manganese, so 
that these do not need to be added after the blow. When 
phosphoric and sulphuric irons are employed the phosphorus and 
sulphur are slagged off with lime by blowing with the producer gas 
at 1350 deg. Cent.- The carbon is not affected at this temperature, 
but is afterwards removed by raising the temperature above 1425 
deg. and continuing the blow. 


A NEW chemical refrigeration process due to Dr. Repin, 
a French chemist, is claimed to be free from the defects of the 
ammonia process, and to be specially adapted for economical 
results in small plants. As is well known, in one of the 
methods of refrigeration at present in use, the cooling is effected 
by the evaporation of liquefied ammonia. The ammonia gas 
is recovered in water, which absorbs large volumes, and when 
the solution so formed is heated the ammonia is expelled 
into a cooled receiver and liquefied by its own pressure. A 
serious difficulty is that about 25 per cent. of water is carried 
with the ammonia from the solution. The new process, which 
is said to be free from this trouble, uses sulphur dioxide as a 
refrigerant and camphor as an absorbent, 20 per cent. of naphthol 
being added to the latter to prevent excessive foaming and melting 
of the camphor on heating. The sulphur dioxide is easily liquefied 
and absorbs much heat in evaporating, while it is entirely dis- 
oot in gaseous form from the camphor solution at a tempera- 
ture below the boiling point of water. 


An American contemporary tells the following extra- 
ordinary stories concerning the use to which dynamite has recently 
been put for the tilling of clay land. It is, it states, being 
used on a considerable experimental scale in Kansas. The 
first experiment at Spartanburg consisted of the exploding of a 
stock of dynamite in each of a series of water-melon hills, and the 
resultant crop showed the benefit of the treatment. The next 
experiment was the —— up of an acre field by dynamite. 
The cartridges were planted 3ft. apart in rows, and at a depth of 
4ft. The holes were made by driving crowbars to the desired 
depth. The dynamite was exploded by a line of men provided 
with red-hot irons. The line went rapidly down the field, the 
explosions following the men in a steady roar that was deafening. 
The explosions threw clouds of soil 30ft. into the air and covered 
the men from head to foot with dust and dirt. Clay land, when 
once disturbed to a depth of 5ft., is said never to revert to its 
former solid and impervious condition. One of the great troubles 
of the Southern farmers of America has been to keep the clay from 
puddling and holding the water on the surface of the soil. 


A noTE in the Electrician states that electric motors 
and equipment are being extensively used in operating the gold 
dredging plant at Ruby, Montana, At No. 4 dredge the bucket 
line consists of eighty buckets, of 16 cubic feet capacity, each 
bucket weighing about four tons. For raising and lowering this 
bucket line and ladder a 600-ton hoist is placed on the lower deck, 
inside the house, and is driven by a separate motor of 20 horse- 
power. The motor is of the variable-speed reversible type, and is 
connected to the drums by a series of reduction gears. The first 
reduction shaft is fitted with an automatic brake, that permits the 
ladder to be raised, lowered, or secured in any position by the 
manipulation of the motor controller only. This feature is a great 
improvement in elevator placer-mining dredges. At the present 
time many dredges are constructed with this hoist connected to 
the digging motor. The main drive, which operates the bucket 
line, consists of heavy steel castings and gearing direct connected 
to a 300 horse-power induction motor. The main driving shaft on 
this drive is 25in. diameter, while the main gears are 1l4in. 
diameter, and have a ]4in. face. All gears on this drive have cut 
teeth. The first reduction shaft is equipped with a friction clutch, 
which disengages the motor and acts as a slipping device. The 
driving gear complete with the motor weighs 93 tons. 














MISCELLANEA. 
A sPECIAL article by Mr. Frank Broadbent, appearing 


in the columns of our contemporary, Hlectrical Engineering, dis- 
cusses the advantages of electric power and lighting in printing 
establishments on the score of y and conveni , and 
describes the special facilities which electric driving offers in the 
way of easy poe accurate control of printing machines. 


AN excavation record in the Culebra section of the 
central division of the Panama Canal was made April 20th. 
Forty-five steam shovels excavated 67,749 cubic yards of rock and 
earth during the working day of eight hours, an average per 
shovel of 1505 cubic yards. The next highest record for the 
Culebra section was 66,660 cubic yards, made on March 31st. 


Tue Wireless Telegraph Ordinance, 1910, of British 
Guiana, provides that no wireless telegraph apparatus shall be 
worked in any place or on any British ship registered in the 
Colony except under licence granted by the Governor-in-Council. 
The wireless telegraph station at Slangkop, near Cape Town, is 
now working, and messages have been exchanged with vessels 
1500 miles at sea. 


Ons of the first important acts of the new Bureau of 
Mines in the United States is the extension of mine rescue work, 
that was begun by the Technologic Branch of the Geological 
Survey, by the establishment of a travelling mine rescue instruc- 
tion service, The Bureau has purchased several old Pullman 
sleeping cars from the Pullman Company. One half of each car 
has been converted into a ‘‘smoke-room,” in which the rescue 
apparatus is demonstrated, and men trained in its use in air made 
unbreathable by fumes of burning sulphur and other noxious gases. 


READING a paper dealing with the question of water 
supply at a meeting of the Association of Water Engineers at 
Buxton, Mr. W. R. Baldwin-Wiseman, of Southampton, mentioned 
that last year the railways of England and Wales used about 
28,500 million gallons, the brewers 15,700 million gallons, and the 
distilleries 650 million gallons. The three trades together used 
enough water to afford the annual supply of one-sixth of the 
population, giving 25 gallons per h per day. The water 
interests of the whole country represented a capital expenditure of 
about 260 millions sterling, or 50 millions more than the rateable 
value of the whole country. 


THE use of electricity for agricultural purposes has 
been widely demonstrated in many parts of Europe and the 
British Empire, and Canada is anxious to prosecute the fullest 
inquiries into its adaptability to Canadian methods of farming. 
To carry out this idea it is probable that the Ontario Government 
will despatch this two commissioners to investigate the 
uses to which electricity is put in Europe. One of the represen- 
tatives will be from the Hydro-Electric Commission, which has 
been appointed to keep Canada abreast of all new electrical develop- 
ments. The knowledge gained by the commissioners will 
utilised for public benefit. 


Some estimates for lighting of certain lamps on the 
pier at Southend were conside at a recent meeting of the 
Southend Town Council. At present 47 lamps are lighted by the 
gas company for 664 hours a year at an average cost of £105. ‘The 
company offered to put in 90 candle-power inverted burners and 
to reduce the annual charge to £76 2s, 6d. The offer of the 
corporation electric lighting department included metallic filament 
lamps of 75 candle-power, lighted for 400 hours a year, together 
with 500 small lamps for es at a cost of 
£67 14s. 5d. This offer has been accepted. It is understood that 
the reduction in the number of hours for electric lighting is 
accounted for by the time occupied in lighting and extinguishing 
the gas lamps. 

CoNSIDERABLE developments have taken plaee in the 
Norwegian copper and pyrites mining industry, especially due to 
extensions at Sulitjelma and Meldalen. The Sulitjelma mines have 
increased their production from about 110,000 tons of pyrites and 
710 tons of copper in 1908 to 146,000 and 1110 tons respectively 
in 1910. Ten mines are at work there, and hammer boring 
machines have been introduced. The consumption of dynamite 
during 1910 was some 100 tons. The Elmore works are reported 
as having produced rather over 8000 tons concentrate with an 
average of 7-3 per cent. copper, and are to be extended by six 
new hi The lting of pyrites in the Knudsen furnaces 
has continued, and the smelting huts are to be enlarged to admit 
of the production of 2500 tons of copper per annum. 


Eeypt at the present time offers an inviting field 
for the introduction of trade. Evidence of stability, present 
prosperity, and future promise are plainly apparent. Exten- 
sive harbour improvements, progress in other public works in 
course of construction, erection of numerous large business houses 
and commodious private residences at Alexandria, extension 
in acreage under cultivation, with consequent increase in crops, 
establishment of minor industries, additional railway mileage, and 
expansion of foreign commerce furnish substantial evidences of the 
awakening that has come to Egypt. This development means 
that the mechanical agencies and supplies necessary to its mainten- 
ance and expansion must come from the outside, as Egypt has not, 
and will not for many years, have the facilities required for their 
production. A good market is now offered for the sale of a variety 
of materials required in the work of construction. 


Ir appears from a note in the Journal of the Royal 
Society of Arts that already about 1,000,000 gallons of oil from shale 
are being produced annually in Australia, and it is anticipated that 
during the course of the present year this output will be enormously 
increased, owing to the working of new fields and the installation 
of new and up-to-date machinery for treating the shale. About 
fourteen hundred tons of such machinery have been imported from 
England into New South Wales by one large company, which is 
already employing over a thousand men in the industry. While 
it is apparently much more expensive to extract oil from shale than 
to sink a bore and collect it as it flows, yet, as the shale is exposed 
its extent and value can be estimated, which is impossible in the 
case of oil wells. The proved deposits of shale in Australia are so 
immense that they may be regarded as capable of supplying the 
Commonwealth with oil for centuries. Locally manufactured 
kerosene from shale oil is now being used on the New South Wales 
State Railways, while benzine and motor spirit from the same 
source are being used in the motor trade, and there is also some 
local manufacture of candles from paraffin. 


‘THERE seems to have been a general awakening in 
Chile during the past two or three years that means much for the 
future development of the ee reports the American Consui 
at Valparaiso. ‘‘ Much more can be expected during the next few 
years than for many years past. New railways, new port improve- 
ments, new irrigation works, new coal mines, new power plants, 
new sewer systems and waterworks, new schoolhouses, new country 
roads, &c., can only mean that Chile intends to forge to the front. 
Now is the time for American interests to do some effective work, 
now is the time to begin to pave the way for the opening of the 
Panama Canal. Do not wait until the canal is open, for by that 
time many of the better openings will have been quite effectively 
closed by European competitors, who will be hard to dislodge. 
American interests should have an active part in this development. 
This can be done most effectively by personal representatives, with 
samples of the goods offered, prepared to establish agencies where 
a sufficient stock will be kept on hand to fill all rush orders. 
American houses carrying out this policy report excellent results 
in nearly every case. Nearly every travelling salesman who calls 
at this Consulate reports satisfactory results, and many claim to 
have done much better than was expected.” 
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Insurance and the Employer. 


THE more one reads of the National Insurance 
scheme the more one is impressed by its practica- 
bility. It has obviously been thought out with 
great care, and the actuarial reports show that, from 
a financial standpoint, it is sound. But, as we so fre- 
quently insist, there is a world of difference between 
the poasibility of doing a thing and the wisdom or 
expediency of doing it. Many an inventor has 
learnt to his cost that there are often reasons, of 
which he had not dreamed, why the machine or 
process he had invented should not be used. In- 
deed, it may be said that no new invention is 
willingly adopted. Anything new means change, 
and human nature, taken as a whole, resents 
change. It gives way to it only under pressure, and 
the art of the successful inventor lies as much in 
persuading people that his invention is desirable 
as in proving that it will work. Mr. Lloyd George 
is in the position of an inventor, but with this 
difference, that he is able to force the country to 
adopt his invention. The same thing happens not 
infrequently in manufactures when some influential 
member of a company insists on a particular 
machine being made even against the advice of 
his fellow-members. Thousands, and even millions, 
of pounds have been lost in that way. 

A great deal has been written and more talked 
about national insurance since the Bill was intro- 
duced. The measure itself and the memoranda 
explanatory of it have met with an almost unpre- 
cedented sale. It has evoked interest in every 
corner of the kingdom, and in civilised countries out- 
side it. But nearly all the discussion has been on 
ways and means, and too little on ultimate effects 
and principles. Yet these are the very points which 
require attention; these are the points to attack ; 
for it is difficult to conceive that any weak- 
ness will be found in the scheme’s mechanism, 
which has been conceived with remarkable 
skill. We regret greatly that there should be 
such constant appeal to what Germany has done 
or is doing. It is fruitless to say that the examples 
of other countries must be considered. If that 
were a valid reason then there could be no differ- 
ence of opinion about import duties. The Govern- 
ment does not regard the success of German customs, 
or French customs, or American customs as weighty 
arguments, when tariff reform is debated, why is 
it so illogical as to appeal to German methods when 
insurance is in question? Let us settle our own 
affairs our own way, and let us consider them in 
the light of our own people. What suits the 
Teutonic genius may be repugnant to the British. 
If there is any characteristic which has gained 
world-wide recognition it is the individuality of the 
Briton. He has been deemed an independent, self- 
reliant person, proud to take the responsibility of his 
own affairs on his own shoulders, and intolerant of 
any interference with them. You would hesitate to 
tell an Englishman that his watch was hanging out 
of his pocket, feeling that possibly it was his 
humour to carry his watch that way; in Germany 
it is probably the duty of some official to warn him 
that he is in danger of losing his watch if he 
exposes it. That is the difference between the 
nations, and for ourselves we cannot doubt that it 
is far better that the man should be left with the 
responsibility of looking after his own property 





than that some authority should protect it for him. 


Hitherto the British workman has undertaken the 
care of his own and his family’s health and pro- 
vided against his own unemployment. It has meant 
a certain amount of hardship, but it has built 
up character. What is proposed now? Shall 
we be told that thrift is to be encouraged 
by these new scheme? That the workman 
will still contribute to the insurance against illness 
and unemployment? Who, in his heart of 
hearts believes any such thing? Does not every- 
one know that the employers and the State will 
ultimately pay every penny of the tax, and that the 
workmen’s contributions will be refunded to them 
in higher wages? Let any one who doubts refer 
to Mr. Barnes’ speech in the House of Commons 
on Wednesday night. As long as insurance was not 
compulsory no man could urge that it was a tax 
upon his income and use it as a lever in demanding 
higher wages; but once it becomes compulsory and 
the conditions are changed. The man in estimating 
his expenses will include it with other rates and 
taxes and insist upon his living wage being main- 
tained at the same level as before. Only on the 
impossible assumption that the rates of wages 
could be fixed during the existence of the measure 
would it be possible to ensure that the workman 
actually contributed his share. 

No; the employer will pay the whole value of the 
stamps, and the questions that arise are, Can he 
afford to do so? Is it fair or wise to burden indus- 
tries in this way ? Let us consider both questions. 
It has been estimated that if all the engineering 
industries of the country were put on an absolutely 
sound financial basis, sufficient being put away 
annually for reserve and depreciation, that, with the 
exception of a few score of firms which have grown 
to prosperity on small capitals, the average annual 
dividend would barely exceed one per cent! When- 
ever it is said that new impositions on employers 
means ruin to many, the advocates of the new 
impositions point to past taxes, and recall that 
the same thing was said when they were laid on, 
yet ruin has not ensued. The argument is shallow 
in the extreme. Every new load on the producer 
means that less is put by to reserve and less to 
depreciation, and the financial soundness of the 
concern becomes more and more open to doubt, with 
the result that it loses credit and finds it an im- 
possibility to secure the new capital required for 
its healthy development. Why is every new 
country sought by manufacturers and capitalists 
alike? Because the Governments wisely make the 
burden of taxation fall lightly upon those who 
introduce new industries into their midst. And the 
same argument holds true as regards the maintain- 
ing of industries; tax them lightly, and they will 
remain ; tax them heavily, and they will disappear. 


Rails. 


THE conditions of the steel rail trade are well 
worth reviewing just now. In the United States 
productive capacity has been increased far beyond 
the country’s requirements. Nothing short of an 
enormous export business in steel rails would serve 
adequately to employ the mills in America, and if 
our rivals were to secure such a volume of business 
much of it would be at our expense. Indeed, in 
the last twelve or eighteen months there has been a 
considerable increase in the exports of rails from 
America, concurrent with a large decline in our 
exports ; but, as a matter of fact, there are now so 
many rail mills in the United States—idle mills— 
that it would be possible for our rivals to undertake 
the whole of the world’s rail export trade, leaving 
British, German, and other exporters without a 
ton of work. It is not unnatural, therefore, that 
this great American capacity, at least half of which 
is unemployed, should be regarded in some quarters 
as a menace to the trade generally, and to the 
British branch of the trade particularly. Then, 
again, our Belgian and German competitors are 
substantially increasing their rail exports, while 
we are failing to increase ours. Comparing 
last year with the previous one, Belgian rail 
exports increased by 54,000 tons; United States 
exports by 54,000 tons; and German exports 
by 150,000 tons, while ours decreased by 
94,000 tons. If we take a longer period our 
record is just as bad. Starting with 1897—-a 
most important year in steel trade history-- we 
find that since then Belgian rail exports have been 
very nearly doubled ; American exports have been 
more than doubled; French and German exports 
have been more than quadrupled, while British 
exports have declined by nearly one-fifth. In 1910, 
for the first time, we were beaten in the rail export 
business—beaten by the Germans to the extent?of 
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more than 20,000 tons. While all our rivals appear 
to be going forward—some of them almost by leaps 
and bounds—we are scarcely marking time. This, 
on the face of it, is distinctly unsatisfactory. It 
becomes more unsatisfactory when we take into 
account our unique geographical situation and 
shipping facilities; our excellent opportunities for 
the conduct of export trade; when we consider 
that we have more money invested in foreign rail- 
roads than any other country has, and when we 
remember that our Colonies and dependencies are 
vaster than those of all our rivals combined. 
Whether we view the matter from an Imperial, a 
financial, or an economic standpoint, it at once 
becomes evident that we ought to export more steel 
rails than any other three or four countries put 
together. Yet, so far from retaining a very long 
lead in the race, we have actually dropped into the 
second position. Why this is so we may possibly 
venture to discuss on another occasion ; our object 
at the moment is to call attention to the bald facts. 

Take, first, German competition. In 1897 we 
exported 581,000 tons of steel rails, against Ger- 
many’s 113,000 tons. In that year our German 
rivals began their famous export bounty policy. 
Closely combined in trade syndicates, cooperat- 
ing together in the purchase of raw materials, 
working in harmony with the railways and ship- 
ping companies, fostered by the financiers, and 
pushing sales abroad by bounties, rebates, and other 
methods the outcome of organisation, our com- 
petitors have forged ahead. In 1910 our exports 
reached only 485,000 tons, while those of Germany 
totalled 515,000 tons (metric). Now turn to 
American competition. We are still ahead of the 
United States in this line; but, again, taking the 
same two years, 1897-1910—for it was in 1897 that 
our American competitors got their productive costs 
down to the lowest level in history—we find their 
exports increased from 148,000 tons to 353,Q00 
tons, while, as already stated, ours declined from 
581,000 tons to 485,000 tons. At this rate it will 
not be long before we are out-distanced by America 
as well as Germany. In the same period, too, 
Belgian exports have increased from 88,000 tons to 
165,000 tons; those of France have grown from 
12,000 tons to 58,000 tons; and new competitors 
are arising in Russia, Canada, and elsewhere. 

With respect to American competition, however, 
some of the facts are so interesting that they 
merit special mention, particularly in view 
of the efforts now being made by the Steel 
Trust people to arrive at an understanding with 
British and continental manufacturers on prices, 
trading zones, the sharing of orders, and so forth. 
In fact, the steel rail branch of the American 
iron trade presents a highly interesting study from 
several points of view, and we feel constrained to 
offer a note of warning to British manufacturers on 
one point in connection with American affairs. 
Almost daily for more than two years now we 
have been told that the United States railroads 
could not much longer delay the placing of such 
large orders as would fully employ all the rail mills 
in that country. “Impending large rail orders ” 
has been almost a set head-line in the New York 
and London financial Press since a few months 
after the 1907 panic. Nearly as consistently have 
we been assured that the Steel Trust was about to 
enter upon such a vigorous export campaign as 
would relegate British railmakers to a very third- 
rate position. It is true, 4s we have noted, that 
United States exports have increased, but they are 
yet in no way commensurate with the capacity of 
production. Tall talk, however, is still indulged in. 
But what are the real facts? The American home 
demand for steel rails averages little more, and is 
never likely to average much more, than 3,000,000 
tons a year, while exports have in no year, so far, 
reached half-a-million tons. Pufting home and 
export trade together, there has been no permanent 
growth in the American business for some years. 
But if there has been no expansion of trade there 
has been a big expansion of productive capacity. 
Even in the record year, 1906, when nearly 
4,000,000 tons of rails were made in the States, 
the mills were not taxed to the full limits, for at 
least 4,250,000 tons could have been rolled. Yet 
new rail mills were planned on a lavish scale. In 
1907 capacity had reached well beyond the 5,000,000- 
ton level, but demand reached only 3,633,000 tons. 
Still more new mills were built. In 1908, with a 
capacity in the region of 6,000,000 tons, output fell 
below 2,000,000 tons. That was regarded as a 
mere temporary lull, due to the financial disturb- 
ance of October, 1907. New construction was 
still pushed forward, for it was said that by 1909 
the demand for rails would eclipse all previous 
records. In that year the capacity of production 


was good enough for more than 6,000,000 tons of 
rails, but the output only very slightly exceeded 
half that figure. Still the building of new rail 
mills went on. In 1910 mills with an aggregate 
capacity of 7,000,000 tons found no more than 
3,634,000 tons of work. Capacity is still being 
increased. For what purpose ? 

It is questionable whether the demand for rails 
in the United States will ever again reach, much less 
exceed, the average of the last five or ten years. 
The rapid building period is over. The country is 
at least moderately well supplied with railroads. 
There is a mile of track for every 13 square miles 
of territory. Not only is it probable that the 
demand due to new mileage will be less in the 
future than in the past, but it is more than probable 
that the demand on account of renewals will be 
smaller still. Hitherto the demand for rails for 
renewals has been quite abnormal in America, 
because the quality of rail accepted has not been 
the best. The life of the rails has been short, there- 
fore renewals have been frequent. Now, however, 
the railroad engineers are demanding a rail that will 
last considerably longer, and this means, as time 
goes on, a smaller demand, so that whatever the 
mills may hope to gain by double tracking will be 
offset by less new mileage and a lessened demand 
for renewals. The simple truth is that nowhere 
within the four corners of the United States is there 
a shadow of a sign of a demand anything like good 
enoughto employthe mills. Theindustry has got top- 
heavy as a result of the conflict of interests between 
the Steel Trust and the independents. First the 
Trust and then the independents, next the inde- 
pendents and then the Trust again, have put up 
new mills in the hope of beating each other. The 
outcome is a capacity far in excess of consumptive 
requirements. But for this rail-makers outside 
America ought not to suffer. When the coming 
international conference takes place the United 
States people are almostsure to plead forallotmentsof 
foreign business something like commensurate with 
their productive capacity. Against that claim it 
should be pointed out that the folly of the 
Americans, which has resulted in the building of so 
many mills in excess of requirements, is no concern 
of ours. It is this country, and not America or 
any other country, which is entitled to the largest 
proportion of the export trade—we are entitled to 
the biggest share by virtue of our geographical 
situation, our shipping facilities, our capital invest- 
ments abroad, and the vastness of our Colonial 
Empire, to say nothing of our manufacturing skill 
and the quality of our products. 


The Paris Accident and Aeroplane Progress. 


THE accident at Issy-les-Moulineaux, whereby M. 
Berteaux, the French Minister of War, lost his life, 
and M. Monis, the Prime Minister, was seriously 
injured, was due more to the imprudence of those 
who invited the Ministers to cross the grounds at 
the moment the aeroplanes were preparing to start 
in the race from Paris to Madrid than to the 
unhandiness of the machines themselves. The 
most elementary prudence should have kept anyone 
from invading the grounds when the aeroplanes 
were preparing their flight; but, on the other 
hand, the accident could not have happened had 
the machine been constructed on more rational 
principles. In the first place, it is obviously im- 
practicable to start upon a flight before the airman 
is assured that the engine is in good running order. 
At present his only means of testing the engine is to 
run it while the aeroplane is being held back by a 
number of men; but they cannot withstand the 
hurricane draught for any length of time, and the 
pilot too often rises in the air before he has assured 
himself that the engine is running perfectly. Again, 
in the great majority of cases the airman is so 
situated that he is unable to see the ground imme- 
diately in front of him. It was mainly on account 
of these two defects that the accident took place on 
Sunday. Monsieur Train is the designer and builder 
of a new type of monoplane constructed throughout 
of steel, and destined specially for the Colonies. It 
was propelled by a Gnome engine, with a tractor 
propeller keyed directly on the crank shaft. The 
weight of the propelling mechanism in front is 
balanced by the airman sitting at the rear and 
underneath the planes; but his vision is obscured 
by the peculiarly shaped landing chassis and stabi- 
lisator. Train was making a preliminary flight 
with a passenger, when he discovered that the 
engine was running badly. With the rapidly 
diminishing speed the aeroplane glided down, and 
by great dexterity the airman succeeded in getting 
clear of an approaching squadron of cavalry ; but 





he did not see that the soldiers were followed by a 


number of Ministers, amongst whom the maching 
descended with the propeller revolving. Qn 
same occasion another accident was narrowly 
missed, when Vedrine’s monoplane made straight 
for the spectators, and the airman only ayoideg 
disaster by upsetting his machine close to the 
barrier. 

Fortunately, the French have not allowed thei; 
feelings towards the aeroplane to be warped by this 
catastrophe. They have unbounded faith jn the 
future of the flying machine, and are aware that 
every progress has to be paid for by some Sacrifice, 
It was at the express wish of the Prime Ministg; 
himself that the Paris-Madrid race was continued, 
At the same time it is to be feared that the disaste, 
will only accentuate the crisis which hag yp. 
doubtedly come over the new aeroplane industry. 
While many machines are being built for military 
purposes and for foreign Governments, the private 
demand has grown to nothing like the same extent 
as the productive facilities, and there is a general 
impression that the designing of aeroplanes has not 
made any noteworthy progress during the past few 
months. Nearly all the machines that are being 
produced commercially are designed upon very 
similar lines, and so long as these are adhered to it 
is difficult to see how any real advance can be made, 
The prevailing design is the natural result of a 
striving after lightness and speed, and as the safety 
of the usual types of monoplanes lies entirely in 
speed, this cutting down of weight is persisted in 
to allow of the fitting of higher-powered engines, 
It seems quite possible that what may be called a 
stagnation in design may be due to the theory 
adopted by so many aeroplane builders that the 
metacentre should be in the axis of the planes, or 
slightly above it. This theory has certainly done 
nothing to procure stability independently of speed. 
There has been a curious objection against placing 
the centre of gravity well below the planes, 
and yet one of the most successful machines built 
is designed upon this principle. The objection 
may be partly due to the idea that the lowering of 
the engine necessitates a chain or other transmission 
to the propeller, whereby there would be an 
additional complication and weight; but with the 
experience being acquired the fear of carrying 
weight is happily losing force. There are scores of 
inventors working upon aeroplanes in which weight 
is only a secondary consideration. That power 
alone is not necessary to speed is proved by the 
recent performance of a Nieuport monoplane, which 
flew at the rate of about a hundred miles an hour 
with an engine of 24 horse-power. What is needed 
in the aeroplane is an ability to control it at low 
speeds, and this can scarcely be done with the 
present systems of mechanisms, in which a propeller 
is keyed direct to a fast-running engine. Perhaps 
the most practical type of aeroplane at present 
constructed is the De Pischoff, which has a fraime 
suspended from the planes, with engine, clutch and 
chain to propeller, and equipped with controiiiug 
mechanism in much the same way as a motor car. 
It is the heaviest monoplane made, and although 
many have been built and are flying not one appears 
to have met with serious accident. It may take 
time to break away from the present methods of 
aeroplane construction, but everyone is convinced 
that a departure is necessary, and there is reason 
to hope that it will be hastened by the poor 
results so far obtained with the Paris-Madrid race. 








STEAM IN THE MAKING: A MOLECULAR 
THEORY. 
By AUGUSTUS W. HAMILTON, 


Some remarks in an editorial which appeared some 
years ago, and the same remarks repeated in a letter to 
the Editor, in the present controversy upon “ Live Steam 
Feed-water Heating,” have led to the writing of this 
article, in which is presented a working hypothesis of 
what occurs when heat is added to water, and when 
water boils. 

The subject of heat, and the behaviour of water in 
conjunction with heat, is practically inexhaustible, and 
this article is confined to the question of how a bubble of 
steam is formed, and how cold is produced by evapora- 
tion. Water exists in three states, solid, liquid, and 
gaseous, and the state in which it is at any moment 
depends, normally, upon two factors, heat and pressure. 
Beginning with water in the solid state, and at normal 
pressure, ice can exist from a temperature of absolute zero 
up to a temperature of 32 deg. Fah. Throughout this 
long range of temperature, all heat added to the ice raises 
its temperature steadily, and is duly accounted for by the 
theory that heat is a mode of motion, and that the heat 
absorbed by the ice has been employed in doing work 
upon the.molecules, and causing internal vibrations in 
those molecules, the amplitude of these vibrations being 
measured by the temperature as shown by the ther- 





mometer. This simple state of affairs lasts until the 
temperature rises to 32 deg. Fah., that is to about 
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492 deg. Fah. above absolute zero, at which point the | molecules has been fully worked out, mathematically, by | committee to consider nomenclature, and that the British 
section has issued a number of preliminary definitions. 


s have absolutely no heat energy. 
ee quantity of heat expended in raising the tem- 
yature of the ice through this 492 deg. Fah. is very 
‘derable, and the amount of energy imparted to the 
consi ae 
molecules is so great that when the temperature of 
99 deg. Fah. is reached the bond which has held the 
molecules firmly fixed in one position is no longer suffi- 
cient to resist the energetic vibration of the molecules, 
which break away and enter the liquid state. The tem- 
rature now remains stationary, while heat is added 
until all the ice is melted. This heat, which is expended 
during the melting of the ice, is called the latent heat of 
water, and has been supposed to disappear and only re- 
appear when the water freezes again, and such men as 
qyndal and Lucas Meyer have spoken of it as potential 
ari latent as far as the thermometer is concerned, and 
it might be regarded as potential energy when water in 
the mass is all that is being considered ; but when we 
come to look into the molecular forces acting in the water 
the idea of potential energy disappears, and the latent 
heat becomes a very active form of energy indeed. 

Suppose latent heat is potential energy, in what form 
js it possible to conceive the water molecules storing it? 
It cannot be as a raised weight which is ready to give up 
energy as it falls, for the water moiecules have not been 
separated, ready to give up energy as they fall together 
again, for they have actually come together while melting. 
Nor does it seem possible to conceive the latent heat 
becoming locked up in the molecules as potential energy 
can be locked up in a spring; the mobile, liquid molecules 
do not seem, to an engineer’s mind, capable of holding a 
stress which they were incapable of holding in the solid 
form. If the latent heat of water was potential energy, 
it would have to be explained in one of these two ways, 
but if we reject the idea of potential energy, and con- 
sider all heat as being a mode of motion, then the matter 
is quite simple. 

When water is in the solid form the molecules are in 
fixed positions, and vibrate internally without moving 
materially from those positions, but when the ice melts 
the molecules are free to move through each other, and 
we must now conceive the molecules as having two 
different motions, an internal vibratory motion and a 
translatory motion. During the melting the temperature 
remains constant, therefore we know that the vibratory 
motion is not increasing, but the translatory motion is 
increasing as the molecules leave their fixed positions in 
the ice and move amongst their neighbours as they take 
the liquid state. 

During the melting of the ice then a certain amount of 
heat disappears, and a certain new motion of the mole- 
cules appears, and the deduction is obvious, that*while 
temperature ,is represented by an internal vibratory 
motion in the molecule, latent heat is represented by a 
translatory motion of the molecule. It is a significant 
fact that now, when the molecules have two forms of 
motion, it requires almost double the quantity of heat to 
raise the temperature 1 deg. than it did to raise the tem- 
perature of the ice 1 deg. when there was only one form 
of motion. 

The molecules, vibrating in contact with each other in 
the liquid, must be for ever moving through and among 
one another, exchanging energy according to the phases 
they are in when the reaction occurs between them, and 
some molecules will move at much higher velocities than 
others, and have a much greater energy of vibration than 
others. Such motions tend to separate the molecules; 
two molecules vibrating in contact will drive each other 
apart, and there would be a disruption, or parting of the 
molecules in the body of the liquid, unless controlled by 
some other forces than the heat forces which we have 
been considering. 

The principal forces holding the molecules together are 
the attraction of the molecules one for the other, and 
pressure, such as atmospheric pressure, upon the surface 
of the liquid. Pressure is absolutely necessary to the 
existence of water in the liquid state, the mutual attrac- 
tion of the molecules not being sufficient to hold the 
molecules together. The proof of this may be seen in 
the well-known experiment of boiling water under the 
receiver of a vacuum pump. When the atmospheric 
pressure is removed from the surface of the water the 
mutual attractions of the molecules not being able to 
control their heat vibrations and translatory movements, 
the molecules thrust one another apart, forming spaces 
into which those molecules having the greater energy 
pass ; these spaces or bubbles rise through the liquid and 
pass out at the surface, and the liquid is said to boil. This 
boiling continues as long as there is sufficient heat energy 
in the molecules to maintain them in the liquid state. 

When a certain quantity of the water has boiled away, 
and if no heat has been added from an outside source, the 
remaining portion freezes. It is generally said that the 
evaporating water takes up its latent heat so rapidly that 
it cools the remainder and freezes it. It is obviously 
Impossible for the evaporating water to take heat from 
the colder remaining water according to the laws of con- 
duction, for the evaporating water is apparently taking 
heat from the body of water of its own temperature and 
leaving it colder than its own temperature, and the laws 

of conduction state that the balance of heat always passes 
from the hot body to the colder body. 

It is necessary to consider the motions of the molecules 
to understand the mechanism by means of which evapora- 
tion produces cold. It has been stated above that water 
in the liquid state consists of a quantity of molecules, 
each having its own internal vibratory motion, and also 
a translatory motion among its neighbours, and that the 
molecules exchange motions with each other, and, 
according to the phase of vibration they happen to be in 
when the reaction between any two occurs, one may 
recelve energy from another, with the result that one 
molecule may have its energy increased above the average, 
while the other has its energy reduced below the average. 


Lucas Meyer in his “ Kinetic Theory of Gases,” and it is 
merely a step to apply it to molecules in the liquid state, 
although the mathematical calculations become very 
much more difficult. 

Regarding the liquid water thus, a quantity of mole- 
cules having widely different vibratory and translatory 
motions, the cooling effects produced by evaporation can 
easily be understood, for the molecules having the greater 
amount of energy will be the ones to force their way out 
of the liquid, and only those will remain which have the 
least amount of energy. This process will continue in 
vacuo until the remaining molecules have not sufficient 
—— to support the liquid state, and freezing takes 
place. 

Water boils when heat is added to it in exactly the 
same way that it boils when the pressure upon the sur- 
face is reduced. Water at any temperature requires a 
certain pressure to prevent the internal disruption called 
boiling. The greater the temperature the greater the 
energy of the molecules, and, consequently, the greater 
the pressure required to hold them together. Boiling 
may be produced either by raising the temperature or by 
reducing the pressure, but in each case the action of the 
molecules is exactly the same, the heat motions thrust 
the molecules apart when they are not counterbalanced 
by a sufficient pressure. 

It has been assumed that water boils normally, that is, 
that certain pressures have certain boiling points, and 
this is true, excepting under certain exceptional circum- 
stances. When water is very pure, and all the 
dissolved gases have been boiled out of it, it can be super- 
heated above its normal boiling point without boiling 
commencing ; once boiling does commence the tempera- 
ture falls to the norma]. This can be explained by the 
above theory as follows:—There are two forces which 
tend to resist ebullition, one of these being pressure, the 
other being the mutual attraction of the molecules ; 
normally this mutual attraction has no effect whatever 
upon the boiling point, as has been shown the mutual 
attraction is not able of itself to hold the molecules 
together. 

If the mutual attraction of the molecules is increased 
by any means until it is of itself able to hold the mole- 
cules together, it will raise the boiling point above the 
normal, which is due to the pressure. 

Normally water has air and other gases dissolved in it, 
and many small particles of foreign matter held in sus- 
pension ; these impurities hold the water molecules apart 
and weaken their mutual attraction, thereby forming 
places where boiling commences, controlled only by 
pressure. Butif all the impurities are removed from the 
water, and all the water molecules are in close contact, 
then their mutual attraction, which, according to Newton’s 
law will vary inversely according to the square of the dis- 
tance, becomes so great thatitis able to holdthe molecules 
together while they are heated far above what would be 
the boiling point if controlled by pressure alone. Once a 
disruption amongst the molecules occurs, when in this 
superheated state, the mutual attraction loses its con- 
trolling influence, and the water boils with explosive 
violence. 








LITERATURE. 


A Dictionary of Electrical Engineering. Edited by H. M. 
Hobart. London :—The Gresham Publishing Company, 
34 and 35, Southampton-street, W.C. 

WueN we consider the rapid progress the electrical 
industry has made and the numerous devices now 
employed in the generation and utilisation of electric 
power, it becomes evident that a dictionary of electrical 
engineering compiled on the right lines is well worthy of 
a place on the engineer’s bookshelf. We are inclined to 
think, however, that the dictionary which we now have 
before us should have been termed an encyclopedia, for 
in the majority of instances the definitions are accom- 
panied by useful practical information, and references are 
made to other publications where further particulars are 
to be found. It will readily be appreciated that a work 
of this description cannot be produced in the form of an 
ordinary sized volume, and itis not surprising to find that 
this new dictionary is published in two parts. We note 
that the editor has been assisted by a number of well- 
known electrical engineers, the names of whom are given 
in the early part of the first volume, and the initials of 
these gentlemen appear below the various notes they have 
contributed. Like many other works with which Mr. 
Hobart’s name is associated, the one now before us con- 
tains some new abbreviations, and it is well that 
these should be learnt before an endeavour is 
made to use the dictionary, otherwise the reader 
will occasionally find himself in difficulties. For 
example, “ats” means ampére turns, “ bdf” breakdown 
factor, ‘km phps” kilograms per hour per second, and 
“wpep” watts percandle-power. Ofcourse, these become 
more intelligible in the body of the work when the subject 
under consideration gives a clue to their meaning, but even 
so, the reader will frequently be set thinking unless he 
first of all makes a study of the list of abbreviations at 
the beginning of the first volume. 

One of the most noteworthy features of the work is that 
it is well illustrated. With afew exceptions, the drawings 
appear to have been specially prepared for the purpose, 
and a large proportion are original. Another feature we 
should not omit to mention is that by taking advantage 
of the eross references the reader can collect quite an 
appreciable amount of information about many important 
branches of electrical engineering, and by making use of 
the dictionary in this manner, its educational value will 
be found to exceed that of many text-books. In view of 
the activity which has recently prevailed in the direction 
of defining electrical terms, it is satisfactory to find that 
Mr. Hobart has endeavoured to embody the results of all 
that has been done. It is well known that the Inter- 





The theory of the exchange of energy amongst moving 





These have been included in this dictionary in their proper 
order, and’ they can be ised by the fact that they 
are printed in small type and followed by the letters 
I Ee, Various definitions introduced by other bodies 
are also included, and in most cases these have been 
addéd after the definition and article supplied by the 
contributor. 

There is quite a number of useful articles included in 
‘these volumes, and articles of a kind which are seldom, if 
ever, found in books classed as dictionaries. For example, 
an article on single-phase motors deals with various forms 
of these machines, and many diagrams of connections 
are given. It is, of course, obvious that the contributor 
responsible for this section has made no attempt to 
describe all the single-phase motors that have been devised, 
for such a procedure would demand the utilisation of a 
tremendous amount of space. At the same time, however, 
he has dealt with some of the most important, and 
numerous references are made to patent specifications and 
other publications in which further information is to be 
found. Bearing in mind that single-phase railways are 
beginning to make headway in this country, it is satis- 
factory to discover that the editor of this work has deemed 
it advisable to include this article, for there is but little 
doubt that at the present time information relating to these 
motors is much in demand. The contributor responsible 
for this article is Mr. Frederick Creedy. 

Other sections of special interest are those dealing with 
photometry, standards of light, radiation, thermo-elec- 
tricity, electric furnaces, electro-chemistry, and electro- 
metallurgy, electro-magnetic separation of ores, electric 
welding, electricity in mining, electric coal cutters, electric 
cranes and lifts, the starting and speed control of motors, 
polyphase motors with commutators, relays and remote 
control devices, potential regulators, transformers, recti- 
fiers, lightning arresters, transmission lines, central 
stations, circuit breakers, switchgear, rheostats, elec- 
tricity meters and measuring instruments, systems of 
charging for electricity, wireless telegraphy and tele- 
phony, measurements of mechanical and electrical 
power, magnetic measurements, vibration of electrical ma- 
chinery, phenomena of electrical waves and oscillographs. 

This list will suffice to indicate that the dictionary is well 
up to date and serves to show the wide fieldit covers. In 
places, however, descriptions are given of things which 
are now practically non-existent, and it is doubtful 
whether they are ever likely to be referred to. For 
example, in the first volume, there is a definition of the 
five-wire system, and a diagram is given showing the 
arrangement of mains and dynamos. Early in the same 
volume there is also a short illustrated description of an 
inductor alternator, and in various other parts of the 
books descriptions of things are to be found that are now 
seldom, if ever, used. But in view of the fact that refer- 
ence has been made to all the modern machines and 
appliances, it is evident that the inclusion of information 
concerning these antiquated things in no way reduces 
the value of these books. Altogether the work constitutes 
a most useful addition te electrical literature, and should 
prove of value not only to electrical specialists, but to 
many others connected with the engineering industry. 





BOOKS RECEIVED. 











The Naval Annual, 1911. Edited by J. A. Brassey. 
Portsmouth : J. Griffenand Co. Price 12s. 6d. net. 

The Engineering Index Annual, 1910. London: The 
‘* Engineering Magazine,’’ 52, Long-acre, W.C. Price 10s. 

Hardening and Tempering Steel. Edited by B. E. Jones. 
London: Cassell and Co., Limited, La Belle Sauvage, E.C. 
Price 2s. 
Elementary Applied Mechanics. By A. Morley and W. 
Inchley. London: Longmans, Green and Co., Paternoster- 
row, E.C. Price 3s. net. 
Notes on Plate-girder Design. By C. W. Hudson. London : 
Chapman and Hall, Limited, Henrietta-street, Covent 
Garden, W.C. Price 6s. 6d. net. 
The Practice of Copper Smelting. By Dr. E. D. Peters. 
London: Hill Publishing Company, Limited, 6, Bouverie- 
street, E.C. Price 21s. net. ; 
The Design of Channels for Irrigation or Drainage. By 
R. B. Buckley. London: E. and F. N. Spon, Limited, 57, 
Haymarket, S.W. Price 2s. net. 
Temperature Entropy Diagram. By C. W. Berry. Third 
edition. London: Chapman and Hall, Limited, Henrietta- 
street, Covent'Garden. Price 10s. 6d. net. : 
The Design and Construction of Ships. By J. Harvard 
Biles. Vol. Il. London: C. Griffin and Co., Limited, 
Exeter-street, Strand, W.C. Price 25s. net. 
Engineering Estimaies, Costs, and Accounts. By a General 
Manager. Third edition. London: Crosby Lockwood and 
Son, Paternoster-row,“E.C. Price 7s. 6d. net. 
The Directory of Shipowners, Shipbuilders, and Marine 
Engineers, 1911. London: The Directory Publishing Com- 
pany, Limited, 15, Farringdon-avenue, E.C. Price 10s. 
Engine-room Practice. By J. G. Liversidge, Engineer 
Commander R.N. Seventh edition. London: Chas. 
Griffin and Co., Limited, Exeter-street, Strand, W.C. Price 
6s. net. 
Public Ownership of Telephones on the Continent of 
Europe. By A. N. Halcombe. London: A. Constabie and 
Co., Limited, 10, Orange-street, Leicester-square, W.C. 
Price 8s. 6d. net. 
Factory Accounts: Their Principles and Practice. By 
Emile Garcke and J. M. Fells. Sixth edition. London: 
Crosby Lockwood and Son, 7, Stationers’ Hall-court, E.C. 
Price 6s. net. 
The Elements of Graphic Statics and of General Graphic 
Methods. By W. 1. Cathcart and J. I. Chaffee. London : 
A. Constable and Co., Limited, 10, Orange-street, Leicester- 
square, W.C. Price 12s. net. 
The Export Merchants, Shippers, and Manufacturers of 
Great Britain and Ireland, 1911, Forty-sixth year. London: 
The Carter Publishing Company, 32, Dean’s-court, Old 





national Electrotechnical Commission has appointed a 





Bailey, E.C. Price 15s, 6d. net two:vols, 





548 


THE ENGINEER 


May 26, 19); 








HORSE-POWER MARINE OIL 
ENGINE. 


Is the sea-going engineer or the builder the best judge as 
to what conditions should control the design of a marine 
internal combustion engine? The former has the sea-going 
experience with the steam engine and generally but little 
knowledge of the points to be considered in designing a 
motor; the latter has not always got any actual sea going 
to his credit, but has experienced to the bitter dregs the diffi- 
culties which arise in the course of trying to design an 
engine embodying other people’s ‘‘ fads.’ The former wants 
to be able to get at everything without much trouble; the 
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the present time be obtained in three ways :—(1) By with- 
drawing the rod and piston through large doors in the crank 
case, (2) by having a removable cylinder head, and drawing 
the piston and rod out upwards ; (3) by removing a cylinder 
bodily. It would appear to us that the choice of the 
method to be adopted will be decided to a certain degree 
by the size of the engine. For small engines unques- 
tionably the first method is the best and quickest; the 
limit of the use of this word ‘‘small’’ will probably be 
arrived at when the weight of the piston and rod are such 
that a tackle is required to handle them. The arrangement 
is to be preferred up to the largest sizes possible, as it in- 
| volves the breaking of no joints whatever beyond those of 

















Fig. i—PARSONS SIX-CYLINDER MARINE ENGINE 


latter sometimes appears as if he would like to make his 
engine what he calls ‘‘ foolproof,’ that is, unget-at-able, at 
all events with regard to certain parts. For instance, he 
may claim that the life-blood of a motor is the compression, 
and that if the pistons are taken out for mere examination 
the rings will not again find the ‘‘ bed’’ which they have 
made for themselves in the cylinder walls, if we may so 
speak, and that the compression will suffer. 

The seagoing engineer has, however, for so long been 
accustomed to have a look at the pistons and valves of his 
steam engine at the end of every trip, that it will be very 
hard to convince him that he must not do the same with his 
motor, although the advent of the turbine is undoubtedly 
tending to inculeate a practice of leaving well alone, owing to 
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the door themselves, that is, no pressure joints are broken ; 
its application is, however, limited to those engines which 
have trunk pistons. Then comes the second method when 
the piston requires a tackle to lift it, and where a separate 
piston-rod with guides is fitted ; this introduces the necessity 
for breaking joints in inlet and exhaust and fuel pipes, but it 
may be possible to overcome even this. The exact field to be 
assigned to the third method—which is undoubtedly still 
largely practised—we are afraid we are, at the moment, 
unable to determine; the advantages, at all events, are not 
obvious, unless the idea is to ensure the ‘‘ fool-proofness’’ 
suggested above. This line of thought has been sug- 
gested to us by a discussion which we recently had with 
the designers of the 180 horse-power six-cylinder paraffin 
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design of crank case doors sufficiently big to allow on} 
the removal of a damaged piston or rod at sea, so that’ s 
engine might proceed on the remaining cylinders with 
minimum of delay, would not be a difficult matter @ 
admitting the contention of the builders—which we do not 
that the piston and rod are too heavy to be replaced by this 
means. oe 
Having thus presented both sides of what we consider is 
very important point in marine engine design, as distinguished 
from mere motor boat engine design, and indicated the lin 
upon which our ideas run in making this criticism, go a8 
ing the reader free to form his own opinion as to the value of 
the criticism, we will now consider the other features of th 
engine. The well-known Parsons concentric inlet be 
exhaust valve arrangement with a single spring is probably 
the first point to call for notice. The idea is—apart from 
the fact that it permits of very large valves being placed on the 
same side without spreading the cylinders unduly—that 
the incoming charge of paraffin mixture, in whatsoever statg 
of stability or instability it may be as it comes from the 
exhaust heated vaporiser, impinges directly on the hot 
exhaust valve, and is thereby thoroughly vaporised just as it 
enters the cylinder, and is therefore completely consumed: 
certainly for years the smaller Parsons engines worked on 
paraffin without any vaporiser at all—so the claim is wel] 
founded. The method of construction and operation can be 
clearly seen on the drawings—Fig. 2—and need not be further 
elaborated beyond drawing attention to the method by which 
ample surface is now obtained for the cams and their tappet 
| rollers, the whole of this mechanism being carried in a re. 
| movable plate. 
| In this engine, however, complete reliance has not been 
| placed upon the valves for vaporising, but a vaporiser pipe js 
led through the water jacketed exhaust pipe, and the mixture 
flows through this from the float feed carburetter on its way to 
| the inlet pipe, which is a brass casting so sub-divided as tc 
give an even feed to each of the six cylinders. A neat little 
receiver and pump is fitted for injecting a charge of fuel into 
the vaporiser, while the initial heating of the vaporiser for 
starting up may be effected either by petrol or by blow lamps, 
the actual operation of starting being performed by com. 
pressed air of about 150 1b. per square inch pressure stored ina 
couple of tanks which are filled by a small self-contained 
air compressor plant driven by a 7 horse-power single 
cylinder Parsons paraffin engine conveniently placed in the 
wings and illustrated in Fig. 3. The distributing valve for 
the air admission is driven off the vertical shaft which also 
drives the magneto, the admission valves themselves being 
on the back of the cylinder. The magneto driving bevel 
gears, by the way, as also the spiral gears for driving 
the two water pumps, are exposed, which, in view of the 
affinity of exposed gears of all sorts for waste, fingers, 
&c., will no doubt receive attention in future. The same holds 
good of the chain-driven centrifugal governor, which acts ona 
throttleof its ownand entirely independent of the hand throttle, 
In view of the large size of the valve caps to aliow of the with- 
drawal of the big concentric valves, these are water-cooled, 
A whole battery of sight-feed lubricators, twenty-seven in 
number, carried on the back of the two centre cylinders, 
supplies oil by gravity to all the working parts, the crank 
pins being fed by means of centrifugal rings. The surplus 
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Fig. 2—SECTIONS THROUGH PARSON’S 180-H.P. MARINE OIL ENGINE 


the time involved in the dismantling of a large turbine for 
examination ; it’ is perhaps hardly fair, however, to say that 
conditions which hold good for a purely rotary motion such 
as that of a turbine should be taken to apply equally to such 
a part as the gudgeon pin of a motor which is hidden away 
in a hot and probably dirty corner with what may be a 
doubtful supply of still more doubtful lubricant. Whether 
there is or is not anything in the argument as to the 
unwisdom of disturbing the piston rings for purposes of 
mere examination, we must hold that for purposes of 
repair, accessibility is just as necessary in an internal com- 
bustion engine as in a steam engine. 

Access to the piston for examination and repairs may at 





motor built by the Parsons Motor Company, of Southampton, 
which we illustrate in Fig. 1, and it will be noticed that it is 
the third method which this company has adopted. So long 
as an engine is intended for installation only as an auxiliary 
this may not be of vital importance, as even if the engine 
is not available, the boat will be in no worse a position than an 
ordinary sailing boat without power. The taking off of a 
cylinder, however, in the case of this engine involves the 
removal of a heavy vaporiser and a big induction pipe, each 
having more than half-a-dozen joints, together with a number 
of other smaller joints, such as water pipes, oil pipes, &c., 
and we do not think the design is good if the motor is to be 
the only means of propulsion. The addition to the present 


oil runs down into the base of the crank chamber, where it 
provides a splash as a stand-by. - A web is carried right up to 
the cylinder between each crank, so that there is no fear of 
one cylinder having an excess supply of splash at the expense 
of another. When under way, high-tension magneto 
ignition is used, with mechanical advance and retard of the 
armature, but a coil and accumulator is also fitted for 
starting up. As this is only used for this purpose, the some- 
what inaccessible position of the commutator on the forward 
end of the cam shaft right up against the bulkhead need not 
perhaps be cavilled at. 

The whole engine is a fine solid-looking job made to stand 
hard wear, as may be gauged from the fact that with its 
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jinders Yin. diameter by 12in. stroke, and running at 450 
, solutions per minute, the total weight is something over 6 
er or 70 1b. per horse-power, though the fact that it has 
eed built to comply with Lloyd’s regulations may have 
gomething to do with this. The weight should, of course, 

jst to damp down any vibration. 

The Parsons Company has now in the larger sizes of its 
reversing gears abandoned the use of a chain in favour of two 
irs of Spur wheels and an idle pinion, and has made quite a 
oe arrangement for a direct through drive in ahead position 


: ut any gearsrunning. The engine shaft A—Figs. 4 and 


witho 

















Fig. 3—COMPRESSOR PLANT 


5—has a solid square end B, on which slides a double-faced dog 
clutch C. Forged solid with the tail shaft D is the spur wheel 
E, while loose on the engine shaft is a corresponding spur wheel 
F—Fig. 5 ; each of these wheels has a female dog clutch on its 
inner face. To complete the train, the spur wheel G, which 
is always in connection with the wheel F through an idle 
pinion below it, is fixed to the lay shaft H, while the spur 
wheel J can slide along it and mesh when required with the 
wheel E. The dog clutch C and spur wheel J are operated 
by a centrally pivoted lever attached to the reversing lever— 
shown on the cover in the illustration—so that they move 
in opposite directions. For ahead gear the clutch C 
is pushed into engagement with the clutch on E, thesamemove- 
ment sliding J out of mesh ; thus the engine shaft is directly 
coupled to the tail shaft and revolves in the wheel F', which 
is stationary. To go astern the lever is moved in the 
opposite direction, which has the effect of first meshing J with 
K, and then following on and engaging the dog clutch with 
the face of F; thus F is driven by the shaft and through 
the idle pinion and the wheel on the lay shaft, imparts a 
motion in the reverse direction to the tail shaft. It will, of 
course, be understood that before attempting the above opera- 


























Fig. 4—REVERSING GEAR 


tion it is necessary to disconnect the forward shaft from the 
engine, and this is done by means of a big cone clutch with 
the usual Parsons wedge gear, necessitating the use of two 
levers. The gear appeared to work well, and on the occasion 
of our visit was subjected to a severe test in going astern to 
get the yacht out of her mud berth. A single large ball 
thrust ring is fitted inside the case to take the thrust in both 
directions through a solid collar on the shaft for ahead and a 
nut screwed up to a shoulder for astern. 

Now a word as to the installation. It is evident that in 
this case the foolish optimists of the early days of the marine 
internal combustion engine have been taken at their word. 
To read some of their effusions of, say, seven years ago, it 
might be supposed that a motor was not subject to the 
ordinary limitations of the steam engine as to space, and 
that it could go in anywhere or almost nowhere ; we are now 
able to see the effect of such unwise exaggeration. The 
engine is stowed away right aft where the bearers under the 
reversing gear have disappeared in the run of the ship, and 
are replaced by a casting ; at the forward end the engine is 
jammed up against the steel bulkhead, so that access to the 
commutator has to be obtained from the cabin through a door 
in the bulkhead. Again, the shape of the boat has brought 
the clutch handle down almost to the level of the floor, so 
that a man has to bend right down to get at it. A little 
More consideration for the requirements of the engine builder 
would have saved all this. 

There is, however, plenty of beam, and a big skylight 
makes an otherwise nice and light engine-room of it. One 
other feature calls for comment. The water inlet is re- 
tequired by Lloyd’s to be easily accessible for cleaning the 
Strainer to stop weeds, &c., from getting into the pumps, but 


means that although the strainer itself can be easily cleared 
of weeds there is no possible chance of clearing away those 
that might be choking the valve itself. If the valve is a 
necessity it would appear that the difficulty could be over- 
come by having a sluice valve across the bottom of the 
strainer body, the top of the latter being above the water line. 
It would then be possible to take the cover of the strainer 
body off, remove the strainer, and pass a rod right down 
through the open valve and clear away everything up to the 
rose on the ship’s side. 

With regard to the handling of the engine, we have already 
pointed out that two levers are required for reversing, which 
means two men ; one of these has also to handle the throttle 
and ignition levers, which seemed to require rather careful 
manipulation, due doubtless to the fact that the engine is 
the first of its class. A single lever reversing gear would 
appear to us to offer advantages. 

The boat on which this motor is fitted as an auxiliary is 
the Etoile Filante, a very fine schooner of 122ft. overall 

















Fig. 5—-REVERSING CEAR 


length, with 25ft. beam, built by Messrs. White Brothers, of 
Southampton, as a cruiser, for Monsieur Luling, of Paris. 
She has a beautiful bow, from the point of view of seaworthi- 
ness, and, with her comparatively small spread of canvas, 
gets along wonderfully well in a good breeze under sail only, 
in spite of her big beam, and is a fine addition to the already 
considerable fleet of big auxiliary yachts. 








THE PRODUCTION OF COCAINE IN PERU. 


THE extraction of cocaine from the leaves of the cova plant 
as carried out up-country in Peru is not by any means an up- 
to-date process. Itis, however, the only method available to 
the farmers at the present time, as owing to the distance from 
any seaport or railway station they find it much the cheaper 
way to extract the cocaine at the point at which it is grown 
than to export the leaves in bulk. The only means of com- 
munication between the various ports and railways is by the 
pack mule, and however crude the arrangement—as described 
in the following article—may seem, it is no doubt the best way 
out of the difficulty. No doubt when the means of com- 
munication are improved the method of the extraction will 
also improve. To show the costly nature of exporting the 
leaves it only needs to be pointed out that to manufacture 
1 kilo. of cocaine, 200 kilos. of coca leaves are required, 

The extraction of cocaine is carried out in three operations: 
—(1) Maceration, (2) intermediate precipitation, and (3) 
final precipitation. 

The accompanying plan represents an up-country cocaine 
factory. The three processes just mentioned are carried out 
in the three parts of it, numbered I., IT., and III. respectively. 
It will be seen that in compartment No. I. there are four 
tanks marked A, B,C, D. In there tanks the coca leaves 
are placed. The pans marked E are acidulators in which 
water and sulphuric acid are mixed in the proportion of 1000 
grammes to5 grammes. This mixture is run off into tank A, 

sufficient of the solution being admitted at a time to cover 
the top of the leaves. Here it is allowed to remain for twenty- 
four hours, at the end of which time the liquid is run off into 
tank B, and another supply of acidulated mixture is admitted 

into tank A. The mixture is again allowed to remain in 

tank B another twenty-four hours, when this is again drawn 

off into tank C, tank A again being drawn off into tank B, 

and again a fresh supply of acidulated mixture being admitted 
into tank A. This process is repeated until the first tincture 
at the end of four days is drawn off from tank D, tank A 

then being charged with a fresh quantity of leaves. and B, 

C, and D in turn. After the end of four days the initial 
charge is ready, and every twenty-four hours thereafter whilst 
the plant is in operation the same quantity will be available. 

After leaving tank D the tincture is conveyed to a strainer 
8, which takes away all particles of dust, &c. From § the 
tincture is run off into the cylinders TT. This ends the 
maceration process. The tincture is now ready for the inter- 

mediate precipitation. 

This is carried out in compartment No.2. Boilers ZZ 

contain a solution of carbonate of soda (salinometer 60 deg.). 

They are connected by a line of pipes controlled by valves to 

the cylinders TT. The tincture now being in TT, the 

valves just mentioned are opened and the precipitation com- 

mences. ‘Tests are continually made of this process. A 

small quantity of the mixture is taken out and strained 

through a funnel in which is placed some filter paper. The 

tincture filters through and passes down into a ‘receiver, 

leaving the cocaine on the top of the paper. The liquid is 

then tested by the addition of ammonia, which indicates if 

the slightest trace of cocaine remains. If no cocaine is pre- 





cipitated’ it shows that the quantity of the carbonate is 
correct ; but if there is, the proportion of carbonate is altered 
till the desired result is obtained. 

The precipitating operation completed, the next step in the 





it is also required to have a valve on the ship’s sido. This 





After this is added the whole is slowly stirred with a funnel- 
sha beater having a perforated bottom. Great care has 
to he taken that the beater does not rise above the oil. The 
stirring is continued for a period of from three to four hours, 
and at a very slow rate, so that no bubbles are produced, the 
production of which would cause a great deal of waste to take 
place. After this time, the oil which now contains the 
cocaine is run off into the washer, and is there washed with 
clean water—absolutely free from acids. This having been 
done satisfactorily the water is poured off. A fixed per- 
centage of the oil is taken for test. To this is added varying 
quantities of acidulated water in the proportion of 3 grammes 
of acid to 1000 grammes of water. The proportion which is 
found to give the best precipitation is applied in the same 
proportion to the bulk of the oil in the washer. The oil 
and acidulated water are then stirred vigorously for from 
30 min. to 40 min. The mixture is then allowed to rest 
15 min. The acidulated water, or liquid cocaine, is then 
drawn off and poured into the vessels V. 

In compartment No. 3 the final precipitation is effected. 
A test is again taken of the liquid in a similar manner to that 
previously described, only in this case instead of the acid use 
is made of carbonate of soda in varying proportions, so as to 
discover which gives the best results. After this has been 
ascertained the whole of the liquid cocaine is treated with 
carbonate taken from the vessels M. It is then left to settle 
for 12 hours, at the end of which time it is passed through a 
strainer X with large quantities of distilled water to wash 
away the residue of the carbonate, and it is then placed in 
the press P. Pressure being applied, all water is driven off, 
the result being a white paste of cocaine, which is within 
87 per cent. to 93 per cent. of purity. This operation is 
carried out daily, and an average of 1 kilo. is obtained every 
24 hours. 

At times the cocaine instead of being white is ofa brownish 
colour. Tbis shows an inferior quality of leaf. In this case 
a further operation is needed to improve the colour and 
quality. The paste is dissolved again in strong acidulated 
water in the proportion of 5 grammes of sulphuric acid to 
100 grammes of water ; more water is added as the paste is 
dissolved until a proportion of 3 grammes of acid to 1000 
grammes of water is obtained. It is again precipitated with 
carbonate, put back into the washer with oil, and stirred 
for three hours, at the end of which time the water is drawn 
off. A solution of acidulated water is again added in pro- 
portion of 10 grammes of acid to 1000 of water. This is kept 


























COCAINE FACTORY 


stirred for two minutes. This removes the gums, which 
cause the brown colour; but at the same time a proportion 
of the cocaine is lost also. The cocaine is then treated as 
before. The colour is improved, but the weight is decreased, 
which makes it a wasteful process, 

The number of workmen in a plant of this size varies from 
three to five. All the channels for tincture and carbonates 
have open tops, owing to the trouble that would be caused 
by obstruction with closed pipes, the carbonates and tinctures 
solidifying and causing stoppages. The water in compart- 
ments 2 and 3 must in all cases be filtered. The approxi- 
mate cost of producing 1 kilo. of cocaine by this process is 
£1l—say, £5 0s. Od. per pound. The cost, however, 
varies with the cost of the coca leaves, which is never 
stationary. 








SCHEMES OF ERECTION PROPOSED FOR THE 
QUEBEC BRIDGE. 
No. II.* 


Pennsylvania Steel Company.—The Pennsylvania Steel 
Company proposed three different schemes of erection on the 
Board’s design, in addition to submitting a tender for a sus- 
pension bridge based on a design by Mr. Gustav Lindenthal. 
The different schemes of erection of the cantilever designs 
differed only in the manner of the erection of the suspended 
span, and were as follows :— 

(a) Erection by cantilevering out. 

(b) Erection by floating on high falsework. , 

(c) Erection by floating on low falsework, and hoist- 

ing same into place. (See Fig. 4.) 

The methods of erecting the cantilever and anchor arms 
were naturally the same in all cases. In order to facilitate 
this ereetion, preparatory work in the nature of storage yards, 
crane runways, loading and unloading gantrys, &c., was to 
have been laid out. At the north side, where a start on the 
erection was first to have been made, a heavy timber elevator 
was to be erected to deliver the bridge material from the 





process is the addition of a certain quantity of petroleum. 
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upper to the lower level. This was necessary, as this com- 
pany proposed to bring all its material in by rail. On the 
lower level a gantry yard was to have been laid out for the 
storing and handling of material to be used on the north side. 
This yard was to have been equipped with a travelling crane 
of 100 tons capacity. The material for the south half of the 
bridge was to have been brought to the north side and carried 
by the north gantry crane, assisted by a special derrick car, 
to a dock, which was designed with a slip in which barges 
could be placed. The steel transferred across the river on 
these barges was to have been handled on the south shore by 
a gantry equipment similar to that on the north shore. 

Except for the approach spans, it was expected that the 
erection of the cantilevers would be carried on simultaneously 
on both sides of the river. The first step in the erection 
would have been the raising of a steel tower, 46ft. by 50ft., 
and 248ft. Gin. high behind the main pier. This tower was to 
be equipped with four booms of 90 tons capacity operating 
from each corner at the top. The booms were to be fed 
either directly from the gantry yard or by a special track 
leading from the yard. The derricks on the tower were to 
erect the falsework between the pier and AL 10, after which 
the permanent bridge steel, including the shoe, bottom chords, 
laterals, &c., up to the bridge floor were to have been put in 

lace 


place, 

With a suitable number of additional stringers placed on 
the floor, the upper part of the tower was to have been dis- 
connected roms 2 lower part at the level of the floor. The 
top part was then to have been skidded along the 
bridge floor until it was in a position directly over 
the main pier. The lower part of the tower was then 
to be taken down and re-erected on top of the section 
already in place. On the top of this reconstructed tower the 
booms were to have been again erected, the hoisting engines 
remaining on a platform on the tower at the floor level. The 
tower in this second position was to have erected the per- 
manent members of the truss that could be handled within 
the swing of the booms, including the top chord section 
between the main posts and the two diagonals completing the 
triangle AL 14-AU 12-AL 10. 

Under panel point AL 10 a temporary steel bent was to 
have been placed to support this triangle, the bent being 
embedded in concrete above high-water mark as a protection 
against ice, &c. As the work of erection progressed from this 
point, the cantilever and anchor arms were to have been so 
balanced that the centre of gravity of the completed work 
might always lie between the main pier and the temporary 
tower at AL 10. This tower, being securely anchored down, 
was also to have been capable of acting as am anchorage, 
thus affording an extra factor of safety. 

When the work had proceeded thus far, the top section of 
the erecting tower was to have been hung up from the top 
chords by floor beams in temporary positions, and the lower 
part of the tower taken down. The tower booms were then 
to have erected the top chord travellers, one for the anchor 
arm and one for the cantilever arm, taking a large part of the 
material from the bottom sections of the tower. These 
travellers had booms 90ft. long and a lifting capacity of 100 
tons. In addition they were to be equipped with two 20-ton 
derricks with booms 80ft. long, situated 15ft. inside the 
centre line of the bridge trusses. The 20-ton derricks had 
double booms for convenience in driving pins. The travellers 
were to slide forward from panel point to panel point, on run- 
way box girders. They were to have no wheels, but were to 
be fitted with sliding shoes, except in the cantilevering of the 
suspended span, when rollers were to be placed under these 
shoes. This was done as an added factor of safety to prevent 
any tendency of the traveller to slide forward, or to get out of 
hand when unclamped and moving. 

Material was to be supplied to the top travellers by derricks 
situated on the bridge floor. One 100-ton derrick was to be 
situated over the main pier and one for lighter material at 
panel AL 10, both commanding the gantry yard below. 
Where possible, material from the gantry yard was to be 
picked up direct by the top travellers. 

After the main anchorages had been put in position the 
traveller on the cantilever arm was to continue ahead on the 
suspended span until the whole bridge was completed. 
Adjustable members were to be introduced at the end of the 
cantilever arm, in order that the work might be coupled up at 
the centre. The travellers were to be adjusted to work on 
a horizontal instead of inclined chord by means of extra steel 
members and the rollers mentioned above. All the machinery 
was to be electrically operated. An electric winch was to help 
in handling the scows, and a motor was to operate the 
material trucks on the tracks from the gantry yard to the 
landing stage. 

High floating erection.—In both schemes involving the 
floating of the suspended span, the operations of erecting the 
cantilevers were the same until the end of the cantilever arm 
had been reached. While this work was in progress the erec- 
tion of the suspended span on high steel falsework was to be 
progressing, the proposed site for this erection being at 
Victoria Cove, about half a mile below the bridge site. 

Material for the suspended span was to have been taken 
from the north gantry yard and transported by water as 
required. .The falsework was to be erected by gin poles 
assisted by a derrick on a scow. The span was to have been 
erected on the falsework by an inside steel tower traveller 
having two heavy derricks in front and a light one at the 
rear. This tower was to be high enough to allow the brackets 
on the top floor level to overhang the top chord of the span, 
and from which the truss members were to be temporarily 
hung. When the span had been fully assembled and the 
traveller taken down, the trusses connecting the two false- 
work towers were to have been lowered from their top posi- 
tion to the bottom of the tower, where they were to have been 
connected to these towers, thus acting as reinforcement to 
the pontoons and holding them in their proper relative posi- 
tions. The pontoons were to have been floated under the 
falsework towers in between the temporary concrete piers 
upon which the falsework was to be erected. At high tide 
the load of the falsework and suspended span would have 
been transferred to the pontoons, which were then to be towed 
into position. 

Two pontoons were to be used for this method of erection, 
each pontoon being 252ft. long, 75ft. wide, and 13ft. deep. 
They had been designed for stability under heavy wind con- 
ditions, and were to be reinforced for strength both as girders 
and as pontoons. They were to be provided with pumps and 
valves for controlling the flow of water into the water 
chambers. All machinery used in the erection of the sus- 
pended span was. to be steam driven, with the exception’ of 
the compressor, which was to be electrically driven. 





Low floating erection.—This scheme was identical with the 
cantilever erection until the bridge had been completed out 
to the ends of the cantileverarms, The operation of erecting 
the suspended span was to have been proceeded with in the 
same manner as for the high floating scheme, except that the 
span was to be erected on low timber falsework. When the 
span had been completely assembled, the falsework was to be 
removed, allowing the span to rest on four concrete piers, in 
which position it was to be finally riveted up. At the proper 
time six scows, three at each end, were to be floated in, and 
when the tide rose the span was to be transferred to these 
scows and towed into position. From this position it was to 
be jacked up into its final position. 

The wire suspenders attached to the suspended span were 
to be held up in place by wooden falsework, the suspenders 
being sufficiently slack so that any wave motion would not 
tend to pick up any corner of the span before all four corners 
were attached and the entire weight taken simultaneously by 
the lifting jacks. The cast collars that held the upper end of 
the wire suspenders were to be supported on a heavy frame 
made of girders, which were in turn to be attached to the 
lifting plates. These plates were to be 27in. wide and full of 
bolt holes uniformly spaced, so that they could be thoroughly 
bolted together. The plates were to lap past each other, so 
that each plate could act as both material and splice, and 
could also be readily removed as the span was gradually 
lifted. Each lifting plate had 10in. diameter pin holes 
every 3ft. apart. 

On top, at. point CUO, was to be a steel box with a 2000- 
ton jack inside it, and just above it there was to be another 
steel box similar in design. The lifting plates were to pass 
through both of these boxes, and at the start of the lifting 
operations the lifting plate carrying the suspended span was 
to be hung from the upper box by means of a 10in. pin pass- 
ing through the box and plate. The jack in the lower box 
was to be operated by an electrically driven pump, and was 
designed for a working pressure of 11,0001b. per square inch 
with an effective stroke of 3ft. and a speed of 2in. per minute. 
When everything was ready the jack was to be operated and 
the load raised 3{t., or until the pin through the lower box 
and the lifting plates could be driven and the upper pin with- 
drawn. The upper box was then to be lowered until its pin 
hole came opposite the next lowest pin hole in the lifting 
plate. This pin was then to be driven, the lower pin with- 
drawn, and the jacks again operated, thus completing a 
cycle. This operation was, of course, to be performed at 
each of the four corners of the suspended span simul- 
taneously. When the span was fully raised the final pins 
were to be driven, as the pin holes in the cast collars had not 
been used during the operation of raising. 

A safety device was added. This was to consist of four 
screws at the four corners of the lower box, which were to be 
driven by an electric motor operating through equalising 
gears, so that all these screws might always bear against the 
upper box. As they were to be capable of sustaining the 
whole load, the temporary failure of the lifting apparatus 
would have had no serious result. These screws were also to 
be used for quickly lowering the upper box after each opera- 
tion. When the lifting was going on, the travellers at the 
end of the cantilever arms were to assist the work. They 
would thus be especially useful in removing the sections of 
the lifting plate as it was to protrude above the upper box. 

After the load of the suspended span had been transferred 
to the lifting jacks, the scows could have been released, and 
all lines and anchors cleared from the river. It was estimated 
that the span could have been lifted and connected in two 
working days. The scows to be used in this scheme were 
each to be 257ft. long, 38ft. wide, and 10ft. 6in. deep. 

St. Lawrence Bridge Company.—The St. Lawrence Bridge 
Company, in addition to tendering on each of the Board’s 
designs, submitted tenders on seven different designs of its 
own as follows :— 

Design ‘‘A’’ corresponds to the Board’s design with 
respect to panel lengths, height over main pier, profile of 
bottom chords, and floor system. This design has an anchor 
arm of twelve panels and a suspended span, designed for 
floation erection, corresponding to design V., of the Board. 
The Board’s design has been departed from in respect to the 
type of web system, the substitution of built up tension 
riveted members for eye-bars, and as regards the outline of 
the top chord of the cantilever arm and the suspended span. 
There are also various changes in the design of many of the 
members. 

Design ‘* B.’’—This design is the same as design ‘‘ A,’’ with 
the exception that carbon steel instead of nickel steel is used 
for the vertical posts in the cantilever arm, three panels away 
from the centre pier, as well as for all members in the anchor 
arm. The details of members and type of web system remain 
unchanged. 

Design ‘‘ C.’’—This design is identical with design ‘‘A,’’ 
except that nickel steel eyebars are used throughout, instead 
of built-up riveted tension members. 

‘* M.’’—This design retains the single intersection 
of the Board’s design, following very closely the general 
features of the design submitted by Maschinenfabrik Augs- 
burg-Niirnberg. The anchor and cantilever arms in this case 
are each 522ft. long, with a suspended span of 714ft. In this 
design nickel steel is used throughout. The details of the 
main members have been somewhat changed from those pre- 
pared by the Board. Pin bearings are employed throughout 
for all abutting joints of compression members. 

‘*N.’’—This design is identical in outline with 
design ‘‘ M,’’ the only difference being that carbon steel is 
substituted for nickel steel in a number of the members. 
This change was made with the idea of effecting a slight 
economy in design. 

Design ‘‘ X.’’—Design ‘‘X”’’ is similar in outline and 
general details to design ‘‘ A,’’ but is intended to accommo- 
date railway traffic only, the tramway and highway roadways 
being omitted. A 4ft. walk is allowed for on each side for the 
use of inspectors, &c. Carbon steel is used for the anchor 
arm, members over the main piers, and for the vertical posts 
of the cantilever arm for three panels from the pier. Carbon 
steel is also used for the centre posts of the suspended span. 

Design ‘‘ Y.’’—Design ‘‘Y’’ corresponds to design ‘‘X,’’ 
as design ‘‘C’’ compares with design ‘‘A.’’ Here railway 
traffic only is provided for, and nickel steel eyebars are used 
instead of riveted built-up tension members. 

Scheme of erection.—BSeveral different schemes of erection 


were proposed for the suspended span as well as the canti- 


levers. These schemes were in the nature of studies, the 
final choice being subject to the design upon which the 





——= 
contract might be awarded, and to approval by the Board 
The schemes proposed were as follows :— ' 

(a) (see Fig. 5).—The erection of the anchor arm on steel 
falsework would be effected before starting the erection of the 
cantilever arm. In this scheme the anchor arm woulg i 
assembled and riveted up complete before moving ahead 
An inside traveller would be used, and would have been 
operated from the floor level. Only one cantilever bein, 
erected at a time, the traveller used for the anchor arm could 
also be used for the cantilever arm. This scheme could be 
applied to both the Board’s and the contractor’s designs, arp 

6) (see Fig. 6) —The erection of the anchor arm would 
here have proceeded concurrently with the erection of the 
cantilever arm. The first step in the erection was to haye 
been the construction of a high tower on piers between panel 
point AL12-AL14. This tower had overhanging arms from 
which the trusses on either side could be reached. From this 
tower the anchor arm was to be erected up to Al. 10, under 
which point a temporary masonry pier would be built, which 
would act both as a supporting pier and an anchorage, After 
the floor had been put in place, this tower was to have been 
taken apart at the floor level, and the upper part used as an 
inside traveller, with which the remainder of the anchor arm 
would be erected. The erection of the anchor arm would 
always be sufficiently in advance of the cantilever arm to 
ensure that the centre of gravity would always be between 
AL10 and the main pier. A falsework trestle for the 
handling of material would connect the shore with the work 
under construction. This scheme of erection could apply 
either to the Board’s design or the contractor’s design. : 

(c) In this the erection of the cantilever arm would be 
effected by means of an inside traveller, similar to that used 
for the erection of the anchor arm. In the case of erection 
scheme (a), the traveller used for the anchor arm was to have 
been moved ahead on the cantilever arm, and the erection 
proceeded with, panel by panel, until this part of the bridge 
was entirely completed. In the case of erection scheme (), 
the traveller for the cantilever arm was to have been erected 
by the traveller used for the erection of the anchor arm when 
the erection of this arm had led past panel point 
AL 10, thus ensuring stability for the further progress of the 
work. From this point, and to the end of the cantilever 
arm, the erection of schemes (b) and (c) were exactly similar, 
This erection scheme applied both to the Board’s and the 
contractor’s designs. 

(d) (see Fig. 7).—The erection of the cantilever ari would 
be accomplished with a traveller moving longitudinally on 
the top chords of the bridge. This traveller was to have been 
erected by the inside traveller of the anchor arm. This 
scheme of erection was intended to apply to the Board’s 
design only. 

(e) In this the suspended span was to have been erected by 
cantilevering out. This erection would be done with a small 
top traveller in practically the same manner as proposed by 
the other contractors. This scheme of erection applied only 
to designs I. and IV. of the Board. 

(f) Here the erection of the suspended span was to have 
been effected by floating in on high steel falsework. The 
falsework for this scheme of erection would be constructed on 
concrete piers situated on the shore at the bridge site. The 
suspended span would have been laid down at right angles to 
the bridge proper with one end hard up against the anchor 
arm at a point almost corresponding toAL10. A travelling 
crane would take the material, both for the falsework and the 
suspended span from the cars on the bridge, and carried it tc 
whatever point it was required at. Eight pontoons, 120ft. 
long by 36ft. wide by 12ft. deep, were to be used for the high 
floating scheme, and were to have been floated in one under 
each end. At high tide the falsework would be lifted off the 
piers and towed into position. 

(g) In this the suspended span was to have been floated in 
on low falsework. The erection of the suspended span in 
this case would have been carried out by a travelling crane as 
in scheme (f), although in this case no steel falsework was 
required, the suspended span being erected directly on the 
piers. Six pontoons were required in this case, each 238ft. 
long, 38ft. wide, and 10ft. 6in. deep. After being towed 
into place the suspended span would be lifted into place by 
means of hydraulic jacks and wedges operated by power. 
Both schemes (f) and (g) could be employed for either the 
Board's or the contractor’s designs. 

According to the specifications the Government will stop 
navigation on the river during the progress of floating in the 
suspended span, and will furnish, free of charge, the motive 
power required for towing the span into position. 








AN interesting report has been prepared by Professor 
Rene Cruchet and Dr. Moulinier, of Bordeaux, in which the physiv- 
logical influences of high flying and rapid descent are examined. 
The report is based on evidence collected from experienced pilots. 
In climbing, the respirati short at 500ft., the heart 
beats more quickly, but without palpitation ; buzzing in the ears 
is not usuaily felt below 6000ft. Above 3000ft., and especially 
beyond 5000. , the reflex movements become slower, which can 
no doubt be explained by the cold, breathlessness, rapid beat:ng 
of the heart, ear trouble, and especially by the nervous tension and 
fatigue. According to Morane, eyesight always remains very 
clear. In descending rapidly, the chief phenomena are :—Sensa- 
tion of burning and great heat in the face, headache, and a most 
pronounced, almost irresistible, tendency to fallasleep. A curious 
anecdote is cited in support of this fact: Not long ago a young 

ilot, who had set out across country, was discove fast asleep in 
Fis aeroplane in a field. When awakened, he was totally unable 
to remember how he had landed. 


AccorDING to statistics published by the International 
Bureau of the World’s Telegraph Union, there were 1217 stations 
for wireless telegraphy at poche: pe of 1911, as compared with 
755 at the opening of the p: ing year ; 219 of the former were 
coastal stations and 998 were stations on board ship. The United 
Kingdom is credited with the possession of the largest number, as 
represented by 450 stations ; Germany ranks second with 224, and 
France third with 167 stations, all other countries combined only 
having 376, or less than the United Kingdom alone. The interna- 
tional agreement with regard to wireless telegraphy which was con- 
cluded in 1906, at Berlin, by twenty-seven countries, has been 
ratified by twenty of them. The countries which have not ratitied 
the agreement are Argentina, Chile, Greece, Italy, Persia, Uruguay 
and the United States. Since the conclusion of the agreement 
accessions, have been made by the inclusion of the Australian 
Federation, New Zealand, the South African Union, British India, 
and the remaining British Colonies and Protectorates with the ex- 
ception of Newfoundland. A supplementary agreement has been 
made to the original treaty, but tbe former has not been accepted 
by Great Britain, Japan, Portugal, the French Colonies, Germany 
and the Dutch Indies, 
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instrument, which is carefully compensated against this 
A RECORDING ACCELEROMETER AND form of error—an error to which riggers a form of 
EQUILIBRISTAT. 

A DESCRIPTION of the direct-reading Wimperis accelero- 
meter was published in THE ENGINEER on November 19th, 
1909, and an account of measurements made with it was 
presented at the Sheffield meeting of the British Association 
and printed in THE ENGINEER of September 16th, 1910. 
Reference to those issues will afford a detailed account of the 
mechanismsand of the theory of its operation. 


this compensation is effected. 


It is set on the floor of the coach, and the screwed leg is 
adjusted till the needle reads zero fora level track. The 
clock is then wound up, and the pen proceeds to record the 
motion of the train. If so placed that the pen moves 
parallel with the train, the instrument acts as an accelero- 
meter, and produces charts similar to those in Figs. 3 and 4. 
If, however, it is placed so that the pen moves across the 
| carriage, it acts as an equilibristat, and produces charts such 
| as Fig. 5. 

| A portion of an acceleration chart taken on the Bakerloo 
| Tube is shown in Fig. 3. It may be taken as typical of a 








on starting by each of the notches of the controller is clearly 
| seen. The maximum value is 2.2ft. per second per second, 
| corresponding to about 150 lb. per ton of accelerative tractive 
effort. The current remains on for 30 seconds, and the train 
| then ‘‘coasts.’’ This coasting goes on for about 40 seconds, 
| and the negative acceleration shown measures the train 

















Fig. 1—THE ACCELEROMETER AND EQUILIBRISTAT 


instrument is necessarily liable. The publications above given | 
contain an account of the additional mechanism by which | 


To use the instrument in practice is a very simple matter. | 


| direct-current system of operation. The acceleration produced | 


| Dawson remarked in a recent paper on “‘ The Electri¢...- 
of the Brighton Railway,’’ preferable to the Tenn ation 
methods of the dynamometer car. Owing to the urate 
amount of the forces to be measured when coasting rg 
| parison with those of starting and braking, a Separate dire ] 
reading instrument is best suited for this purpose, ang pai 
Mr. Dawson finds, be read to 4 lb. per ton. ‘ on, 
The equilibristat chart is shown in Fig. 5. It is, of cou 
obtained with the same instrument as that which gave Fig’ 
3 and 4, but for this purpose the pen is arranged Po 
| across the train instead of along it. It is levelled when re 
| coach is on a straight piece of track without Super-elevatio s 
The upper part of Fig. 5 illustrates a southward journe 
that below, the return journey ; and the right-hand botter ; 
corner inset, the effect of taking a cross-over at about ; 
miles per hour. Curves of train speed and of the alignment 
of the road are also given in Fig. 5. ‘ 
Starting from the left-hand end of the upper diagram ; 
Fig. 5, we first come to a 15-chain curve, and it is seen that 
the equilibristat curve moves the opposite way, showing that 
at 20 miles per hour, the super-elevation more than 
neutralises the centrifugal force. On the next curve, how. 
ever— 20 chains radius—the centrifugal force, at 20 miles por 
hour, is shown to be in excess of any super-elevation there 


53M.PH. 





This instrument has now been made by Messrs. Elliott | 











Bros. in a “‘recording’’ form for use especially in railway | 
work, where the permanent form of its indications is pre- | 
ferred, and it is proposed to give a brief account of it and 
of some of the records obtained with it in practical use. The 
charts it gives are of two kinds :— 
(1) Those showing starting acceleration, braking and coast- | 
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Fig. S—-EQUILIBRISTAT DIAGRAM—MAIN LINE EXPRESS 


| resistance during this part of the run. Just before the 
| seventieth second it will be seen that the driver applied his 
brakes to the extent of about 210 1b. per ton of total moving 
weight—the equivalent of 3ft. per second per second of 
| retardation—and so checked the train. After a certain reduc- 
| tion in speed the brakes were taken off and the train coasted 
| into the Piccadilly-circus station, when the brakes were 
| again applied, this time producing a retardation rising to 
| 4.8ft. per second per second, or about 340 lb. per ton. The 
tip of the braking curve will be seen to be nicely rounded and 
| the line back to the zero to be slightly inclined. These 
| features make for the comfort of passengers. 
As an illustration of the alternating-current system, Fig. 4 
| may be taken as representative. It shows the record obtained 
between Queen’s-road and Old Kent-road stations on the electri- 
ing; and enabling the tractive effort to be measured at all | fied section of the suburban part of the London, Brighton and 
speeds ; and | South Coast Railway. The acceleration rises to very nearly 
(2) Those showing the nature of the lay-out of the line ; | the same amount as in Fig. 3, but the shape of the curve, 
the extent to which centrifugal force when rounding each | due to the method of notching with the controller, is very 
and any curve is balanced by the super-elevation of the outer | different. Fig. 4 is much smoother in this respect. On the 
rail; the safe speeds for negotiating the curves; and the | other hand, the braking shown in Fig. 4 is not as smooth as 
effectiveness of the transition curves. | that shown in Fig. 3. The peak of the curve is not rounded, 
The instrument is illustrated in Fig. 1. The portion | and the brake is not gradually released. Comfort in travel- 
below the paper rolls is the usual clockwork mechanism for | ling would?,undoubtedly be increased if drivers were taught 
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Fig. 2—DIAGRAM SHOWING PRINCIPLE OF INSTRUMENT 
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Fig. 3—-ACCELERATION DIAGRAM—DIRECT CURRENT ELECTRICe TRAIN 
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Fig. 4—ACCELERATION DIAGRAM—ALTERNATING CURRENT ELECTRIC TRAIN 


winding the paper along at a uniform rate, whilst the portion | to avoid these undesirable features, and the instrument may 
on the extreme right is the acceleration mechanism which | therefore be used to check bad driving when such exists. 

is arranged to read up to 8ft. or 12ft. per second per second. It will be noted from Fig. 4 that ‘‘coasting’’ begins at 
The latter mechanism is essentially identical with that of the | about the fortieth second. Up to this point the train is 
direct-reading instrument shown diagrammatically in Fig. 2. | being accelerated, and it is well known that the area of an 
The general nature of this mechanism may be described as a | acceleration-time curve gives velocity. The use of a plani- 
lop-sided copper disc or part of a disc, carried on a vertical axis, | meter on this curve shows the maximum speed to be 28.5 
and controlled in its rotation by a coiled spring. Any accele- | miles pe’ 
ration in the direction of the arrow causes the heavier side of 
the disc to lag behind, and so partially to wind up the spring. 
The degree to which the spring is wound up is a measure of 
the acceleration. Any tendency of the disc to oscillate can 
be checked by the magnet shown. Acceleration at right- 
angles to the arrow produces absolutely no effect on the 


of 80.5 miles per hour. The area below the zero line is, of 
course, equal and opposite to this. The extent to which the 
‘* coasting ’’ curve lies below the zero line is a measure of the 
train resistance, and direct readings of this character, when | 
taken on an instrument suitably calibrated, are, as Mr. Philip 


may be; whilst on the return journey, when this curve is 
passed at twice the s , the needle moves a great deal 
| further on account of the quadrupled centrifugal force. From 
a dual record of this character it is evident that a study can 
be made of the lay-out of the line and of the extent to which 
it is possible to raise speeds without exceeding the limits of 
safety. It is the rate of increase of lateral acceleration which 
| is chiefly destructive to the comfort of passengers, and, in 
| extreme cases, of the safety of the train. A sudden rise of 
lateral acceleration is almost equivalent to a heavy blow, 
which is felt by passenger and stock alike. In the inset 
diagram in Fig. 5 the effect of negotiating a cross-over con- 
sisting of two 20-chain curves, necessarily without super- 
elevation, is clearly seen. The line breaks suddenly from 
one side of the zero line to the other, and calculation sup- 
ports the record of the chart, that the total change in 
acceleration is from about 2ft. per second per second in one 
direction to 2ft. per second per second in the other. This 
total change only occupies two seconds, so that the rate of 
change per second of lateral acceleration is 2ft. per second 
| per second.* The more nearly vertical these lines are the 
worse is the effect. This renders the chart an effective indi- 
| cation of breaks of curvature due either to the absence, or to 
the ill design, of transition curves. Such features are easily 
| picked out, and can then be amended, until a fresh 
| equilibristat chart shows the required improvement. 
| Improvement of this kind becomes essential when a railway 
service is accelerated and the previously existing balance 
| between speed and lay-out is disturbed. 








LAUNCHES AND TRIAL TRIPS. 


TRAFFIC, twin-screw baggage tender; built by Harland and 
Wolff, Limited ; for service at Cherbourg ; dimensions, 175ft. by 
35ft. beam ; launch, April 25th. 

| _NomapIc, twin-screw passenger tender ; built by Harland and 
Wolff, Limited ; for service at Cherbourg ; dimensions, 220ft. by 
| 37ft. beam; launch, April 25th. 

LorD LONSDALE, steel screw steamer ; built by William Hamil- 
| ton and Co,; to the order of John Herron and Co., of Liverpool ; 

dimensions, 380ft. by 51ft. by 29ft. 4in. ; engines, triple-expansion, 
26in., 42in., 70in. by 48in. stroke, predsure 1801b.; constructed 
by David Rowan and Co.; launch, May 4th. 

Two steel screw tugs; built by the Goole Shipbuilding and 
Repairing Company ; to the order of the Argentine Navigation 
Company, Limited ; dimensions, 85ft. 6in. by 23ft. by 12ft. sin.; 

| engines, triple-expansion ; constructed by Earle’s Shipbuilding an' 
| Engineering Company ; launch, recently. 

STEEL screw steamer ; built by the Blyth re yo} and Dry 
| Docks Company, Limited ; to the order of the Northern Com- 
| mercial Syndicate, Limited, of Newcastle-on-Tyne ; dimensions, 
| 366ft. by 50ft. 10in. beam ; engines, triple-expansion ; constructed 

by the North-Eastern Marine Engineering Company, Limited ; 
launch, recently. 

LADY GWENDOLEN, steel screw steamer; built by the Clyde 
Shipbuilding and Engineering Company ; to the order of the 
British and Irish Steam Packet Company, Limited ; dimensions, 
300ft. by 89ft. 6in. by 18ft. O4in.; engines constructed by the 
builders ; launch, recently. 

Yonro, steel screw steamer ; built by Swan, Hunter and Wigham 
Richardson, Limited ; to the order of the Emerald Steamship 


r hour due to the current, together with 2.0 miles | Company, Limited ; dimensions, 270ft. long ; engines constructed 
per hour due to the down grade of 1 in 440, making a total | by the builders ; trial trip, recently. 





*Mr. W. H. Shortt, in his paper on “Improvement of Existing 
Railway Curves,” before the Institution of Civil Engineers, remarks : 
—‘‘A rate of o of avceleration of lft. per second per second ina 
second is the ma: that will pass unnoticed.” 
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STEAM HYDRAULIC FORGING PRESS. 


THE latest type of hydraulic press, made by Fielding and 
Platt, Limited, of Gloucester, is shown in the accompanying 
illustration. It is worked on the steam hydraulic system, 
which of late years has been so largely adopted on account of 
its great simplicity, flexibility, and economy of working. As 
a matter of fact, however, the press is quite independent of 
any hydraulic supply—as its steam driven capacity is such as 
to impart a stroke of about 6in. at full power, and the lifting 
motion is direct by steam power—although in the particular 
press shown a small hydraulic cylinder and chain gear are 


provided for the purpose of manipulating and handling the 


forging. 


| accurate alternative methods exist. 


The full working power of the press is 1200 tons, and it | 


has a stroke of 48in. Some idea of its size may be obtained 
by comparing it with the man standing alongside. The 
supporting columns are spaced at 6ft. and 3ft. centres. 

The makers inform us that they have paid particular 


to ease of handling the valves and the complete cushioning of 
the moving part of the press and steam driver. This latter 
is of great importance, as it reduces to a minimum the risk 


of press through want of proper cushioning arrangements. 
The working valves of the steam driver are of the double- 


seated equilibrium type. They are worked with great ease— | 
ype y & wae | precautions devised—some methods bristle with them—close 


a feature which largely contributes to rapid operation. We 


It is surprising .how little seems to have been done to make it 
more valuable both in works and public laboratory use, particu- 
larly in two directions :—(1) Accuracy of methods in general 
(whether quick or slow) of the kind that ensures obtaining the 
same invariable result from the same sample; (2) greater com- 
bined speed and accuracy in quick routine tests done in great 
numbers. As Mr. E. Windsor Richards once said,* ‘“‘ Very con- 
siderable trouble and expense have been experienced by manufac- 
turers through differences in analysis by different chemists.” It 
is astonishing that where sales are made to specified limits of 
analysis this state of things has been tolerated so long. Buyers 
and sellers have the right to demand that figures specified should 
not have uncertain values, and that no methods should be used 
which could give such uncertain values. 

No doubt such a requirement will become imperative when 
Meanwhile, a figure, such as, 
say, 0.07 per cent. phosphorus, has no fixed meaning—it depends 
entirely on the personality of the reference chemist ; if he finds a 
high result, this may limit the steel maker to 0.055 per cent., or, 
on the other hand, allow him up to 0.08 per cent. A pound 


| avoirdupois, or a metre, always has the same value, which does 


attention to the design of this press, especially having regard | not vary with any individual’s pronouncement. Steel makers and 


users have agreed upon many standards, including percentages of 
composition allowed, but chemists have not agreed upon how these 
percentages are to be determined so that they may have a fixed 


; | meaning. 
of breakages which have been known to happen to this type | : 


understand, in fact, that the speed at which the press can be | 
worked is limited only by the rate at which the forging being | 
| alone are specified, results still largely depend on the particular 


dealt with can be handled, and that where the highest speed 
1s possible—for instance, when planishing and finishing the 
surface of a shaft forging—the press can be worked at from 
70 to 80 short strokes a minute without difficulty. 


The press is constructed almost entirely of steel, the | 
y, », WHE | in the spring of 1896—practically the latest on this subject—is 


Principal exception being the main ram. This is of cast iron, 


The only means put forward seems to be the use of standard 
methods—a favourite subject from fifteen to thirty years ago—but 
there appears as yet very little practical outcome, for, although 
the chemical reactions have been carefully investigated and fresh 


agreement with different chemists is by no means the rule, even 
when using the same method. Thus it is at present useless for an 
engineer to specify a standard method, for, whether this or limits 


chemist. Why do we hear so little on the subject lately? Its 
importance is as great as ever, especially near specification limits. 


| Are we resigned to getting no better state of things? Baron 


and its working surface has been chilled to ensure the | 


greatest possible density and polish—a matter of considerable | 


importance from the point of view of reducing the wear and | 
| manufacture, and, given equal accuracy, extra speed is of great 


tear of packings. 








MECHANICALISING ANALYSIS AS AN AID 
TO ACCURACY AND SPEED FOR COM- 
MERCIAL PURPOSES.* 

By C. H. RIDSDALE, F.1.C., F.C.S. (Middlesbrough), 
; and N, D. RIDSDALE (Middlesbrough). 

; bi importance of analytical chemistry to the iron and steel 

industries needs no laboured argument, seeing how greatly both 

manufacture and sale depend on it, and it would no doubt re- 


meee more recognition if it were better adapted to commercial 


* Iron and Steel Institute. Abstract. 


Jiiptner von Jonstorff’s excellent paper, read before this Institute 


really an admission of the frequent inadequacy of analytical 
methods, showing how many sources of error there are, and thus 
suggesting its probability. 

Next to accuracy, speed is important, especially for controlling 


| commercial value in many ways, examples of which will be given 


| later. 


Indeed, the importance attached to speed can be seen from 
the number of quick methods adopted. Great speed, however, 
has hitherto rarely been attained without some sacrifice of 
accuracy, although the need is for still greater speed, with greater 
reliability also. But, apart from works tests, in many cases it 
would be invaluable if results could be obtained much more 
quickly from public analysts ; for what is more wearisome than 
waiting two or three days for a decision on a test which in a works 


| laboratory is done ina few hours? Indeed, often a test one would 


like checked, losing, for this reason, its value, is not asked for. 
Yet it is mainly on the plea that long complicated methods must 
be —_ to ensure accuracy that the public analyst demands so 
much time. 


* Presidential address, Journal of the Iron and Steel Institute, 1894, 
No. I., page 21. 











If a standard method, giving concordant tests with any 
operator, were available and specified, results could be given out 
almost as quickly by the reference chemist. Provided better 
agreement resulted, and tests—though having a slight constant 
error that could be a strictly comparative, the advan- 

e in many cases would outweigh absolute accuracy. 

he object of this paper is, first, to call attention to certain 
fundamental principles which underlie all ordinary methods of 
analysis, and so of necessity frustrate the attainment of both of the 
above main commercial needs ; secondly, to describe (a) a new 
system of analysis in which these adverse principles are avoided 
and commercial as well as scientific needs are kept in view ; (b) the 
authors’ experiences with several methods to which this system 
has been applied, the commercial and technical value of which has 
been well proved ; thirdly, to refer to some of the conditions 
needed to secure successful standard methods, 

Consider for a moment the history of a method. A chemist of 
highest ability, after elaborate research, designs a method well- 
nigh chemically perfect, and regularly gets reliable results from 
it. There is only one best way, and, once this is found, to 
deviate from it in the most trifling manner cannot improve and 
may spoil it. The good chemist adheres strictly to it in every 
detail, because he appreciates the importance of precision in even 
the smallest point, and—this should be emphasised—it is the 
absolute adherence to that way that makes him a superior analyst, 
so the nearer any operator reproduces it with mechanical precision, 
the better analyst he is. This alone in analytical work can ensure 
uniform results. 

But in practice many chemists do not adhere absolutely to the 
details of a method, and so do not do as good work. This may be 
with intent to improve on the originator’s way, but, apart from any 
right to, it is not expedient ; or, simply because their personality 
is different they do not see, as he did, the relative importance of 
the details, so interpret and carry them out differently, hence the 
disagreements. Therefore to ensure exact adherence with different 
operators—and hence accuracy—the reduction of analysis to a 
mechanical process seems a necessity. This is no degradation, nor 
is it analogous to the mechanicalisation of, for instance, art, such 
as high-class music, for the soul of art is distinctive individualism, 
whereas the keynote of science is invariable repetition of the same 
effect from the same cause. 

In complicated methods the extra operations give more oppor- 
tunities for error both in the personal and the purely chemical part, 
so whether introduced as precautions or to make the methods cover 
a wider range, they generally defeat their own ends. It is futile 
to expect methods perfected (theoretically) by elaboration to be 
really quick and yet accurate in practice, especially as the direc- 
tions are rarely explicit, leaving too much to individual judgment. 
At any rate, this is the authors’ experience. 

If this be true even where plenty of time is allowed, as with 
public analysts, how much more so when there is constant pressure 
to hurry out results, as with works chemists, who do the bulk of 
the work for sales and manufacture. Further, as the more able men 
soon rise, the thousands of routine tests (vital to the industry) are 
perforce chiefly made by less efficient assistants, and the monotony 
tends to produce less sustained interest, and hence degeneration 
of attention to detail. 

On these grounds the authors, during many years, although feel- 
ing urgent need of quicker methods, dared not risk inaccuracy by 
letting the staff employ them, as they were not up to the standard 
required. Many were good in idea, but failed in some detail. 
Others of the type which depend on hustling and the use of in- 
appropriately small quantities, unless they received extra—instead 
of less—care, were liable to extreme error. Still, even when using 
sound, slow methods, which were necessarily hurried, the sense of 
responsibility for the large number of results sent out night and 
day which could not be watched personally was mosttrying. This 
drove the authors to seek for a mechanical system for repetition 
tests, and to remodel methods so that the total number of opera- 
tions—particularly those requiring judgment—were reduced and 
replaced by simpler means. 

Although it is not yet possible to put a sample in the slot of a 
machine, turn the handle, and read the results on a dial (occasion- 
ally running a standard through as a check), already certain steps 
have been taken in this direction. 

In considering the whole problem, the authors concluded that in 
many respects it was necessary to reverse the conditions usually 
followed, and in taking for each purpose the chemically soundest 
methods, in order to make them efficient as in all specialisation :— 
(1) To narrow the range of limits, and thus be able: (2) to dispense 
with all possible complications and modify them for their specific 
work by reducing operations to the simplest and most impersonal. 
It is a very strong point strictly to limit the range, and for 
arbitrary, mechanical methods much better definitely to claim only 
what they cover well ; the operator then knows their limitations, 
and the extent to which they may be relied upon. 

The methods are designed and intended primarily for the 
analysis of types of material of which the general composition and 
usual range of variation are known, and it is simply required 
quickly to find the exact percentage of a single component. No 
one who has not conducted works laboratory practice on a large 
scale can properly design methods to fit works requirements, and 
so far only some of the methods for which there has been the most 
pressing need in the author’s practice have been dealt with. So 
far as steel is concerned they are designed to cover the limits 
specified by the various Standards Associations, and for other 
materials those of standard working. These have béen ‘‘coded,” 
and by studying them from the new standpoint it bas been possible 
to adhere to the essential chemical principles, and yet to shorten 
them in many ways which did not occur when the main idea was 
to increase precautions. [Two examples are given in full, in each 
respectively the chemicals used, the action they have, and how the 
same effects are obtained by the re-arrangements, with greater 
precision, and how they are shortened.] Reducing the opportunities 
of going wrong of necessity gives both greater accuracy and speed. 
These are some of the first steps towards mechanical testing. It is, 
of course, not possible to make absolutely ‘‘ fool proof” methods, 
but in those referred to no one using reasonable care can go wrong. 

The means employed, speaking generally, are :—(a) Special 
standard preparaticns: Solvents, of which one measured quantity 
is added at first ;* tablets, of which one or more are added at the 
right stage.* (b) Selected apparatus: Marked beakers, &c., to 
gauge quickly accurate quantities of solution—special measures or 
measuring arrangements. (c) Means of quickly and with certainty 
ensuring the right temperature of precipitation, &v. &c., all being 
arranged (as integral parts of the whole) with special reference to 
each other and to the quantity of sample taken. . 

The results in practice.—The authors can speak best as to their 
own observation in ordinary running work (which is a truer gauge 
than special tests) during nearly five years’ regular use of these 
methods for many hundreds of thousands of analyses. 

The results to the firm generally have been:—First, there has 
been greater accuracy, which is what chiefly appeals to the authors. 
No one who has not followed the methods closely in practice can 
fully realise the improvement which, in every instance, results 
from mechanicalising. Secondly, a great reduction in the amount 
of work per determination, which has not only increased the speed 
at which analyses can be turned out, and the number that can be 
done by the same staff in a given time, but allowed more leisure 
for assistants to give increased care to other work for which at 
present these methods are not adapted. 

Apart from the much increased reliance on the accuracy of tests 
and many advantages of getting them quickly, the increased 
volume of work dealt with is surprising. In the main and steel 
works laboratories, in which these methods were first adopted, the 
staff was, with great difficulty, making 83,000 determinations per 
year, the limit seemingly being reached. : 

But improvements in plant and system rapidly increased the 





* See supplements to Tables XII. and XIII. 
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demand, till it amounts now to over 200,000, yet, owing to the 
concurrent introduction of these methods, the work is efficiently 
carried out by a staff 10 per cent. smaller. Withont these methods 
it would be imperative either greatly to increase the staff, or to 
reduce the number of analyses, or to be content with only very 
rough indications. 

As regards the conditions needed for standard methods to be 
successful it has already been seen that to avoid variation the 
personal element must as far as possible be excluded, and hence 
the methods should be mechanical. 

Authorisation of the methods approved should be issued by a 
committee, and dated, and once issued no deviation should be 
permitted whilst they remain in force. This would not, however, 
check improvement, for, as knowledge progressed, authorisation of 
improved methods could be issued in turn after being passed by 
the committee, and that for those of older date cancelled. 

The preparations themselves would, of course, have to be 
uniform, so would be useless if prepared by individual chemists, or 
by a number of makers, and exploited merely for profit. ‘They 
should be made by one maker approved by the committee, and 
issued only from one central office run primarily in scientific 
interests. 

In conclusion, the authors freely admit that they are not yet 
able to present anything like a comprehensive series of methods. 
Still, they believe that the system can be applied a great deal 
further ; in fact, thatit is only atits beginning. Important develop- 
ments are in hand, and if the subject be considered of sufficient 
interest the authors hope to be able to present a further and more 
detailed paper at a later date. 

It has been slow work, as every method dealt with has involved 
a very great deal of research and experiment. The authors are 
indebted to their firm for encouragement in their investigations. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 


THE INSTITUTION OF MECHANICAL ENGINEERS.—Storey’s-gate, 
St. James’s Park, 8.W. Conversazione. 

THE INSTITUTION OF ELECTRICAL ENGINEERS.— Victoria Embank- 
ment. Annual general meeting. 4.30 p.m. 

PHysIcAL Socrety OF LoNDON.—Visit to the National Physical 
Laboratory, Bushey House, Teddington. 3 p.m. 

Roya InstituTION.—Albemarle-street, Piccadilly, W. 
Greek Chorus as an Art Form,” Professor Gilbert Murray. 


FRIDAY, MAY 26TH, anp SATURDAY, MAY 27TH. 


THE INSTITUTION OF MUNICIPAL AND CouNTY ENGINEERS.— 
Scottish District Meeting will be held at Govan and Loch Arklet. 
Reception in the Town Hall, Govan, by Provost McKechnie and 
Town Council cf Govan. Discussion on paper by Mr. F. G. 
Holmes, entitled ‘‘The Main Drainage and other Municipal Works 
of Govan.” Discussion on paper by Mr. W. C. Easton, entitled 
‘*The Treatment of Govan Sewage.” 11.30a.m. Inspection of 
Burgh Works, &c., including Town Hall, Refuse Destructor, 
Public Baths, Bowling Greens, Police-offices and Fire Station, also 
‘* The Glasgow Corporation Sewage Works at Shieldhall.” 2 p.m. 
Annual Dinner in “A” Restaurant at the Scottish National Exhi- 
bition, Kelvingrove. 630p.m. Saturday: Circular tour vd Loch 
Lomond to Loch Arklet, and returning by Loch Katrine and 
Trossachs vi@ Callander to Glasgow. An inspection will be made 
of the Loch Arklet Dam under the guidance of Mr. John R. 
Sutherland, Chief Water Engineer to the Corporation. Leave 
Glasgow Central Station 9.15 a.m. 


SATURDAY, MAY 27TH. 
Soctety OF ENGINEERS.—The Annual Dinner will take place in 
the Criterion Restaurant. 6.30 for 7 p.m. 


Roya InstituTION.—Albemarle-street, Piccadilly, W. 
of Bird Life: II. Migration,” Mr. W. P. Pycraft. 3 p.m. 


“The 
9pm. 


‘**Phases 


THE ASSOCIATION OF ENGINEERS-IN-CHARGE.—A visit will be 
paid to Cambridge. The Works of the Cambridge Scientific 
Instrument Company and the Cambridge Electricity Works will 
be viewed. Leave Liverpool-street, Great Eastern Railway, 
9.5 a.m. 

THE JUNIOR INSTITUTION OF LOCOMOTIVE ENGINEERS.—A visit 
will be paid to the Locomotive Department, Midland Railway, 
Kentish Town. 3 p.m. In St. Bride’s Institute the general 
meeting will be held, and a paper on ‘‘French Locomotive 
Practice” will be read by Mr. J. P. Maitland. 7 p.m. 

THE INSTITUTION OF MUNICIPAL AND CouNTY ENGINEERS.— 
Metropolitan District Meeting will be held at Woolwich. Members 
will assemble at the Town Hall, Wellington-street, Woolwich, and 
thence proceed to Royal Arsenal to be conducted over Carriage 
Department, Gun Factory, and Laboratories. 10.15a.m. Returning 
to Town Hall at 12 noon, when the following papers will be taken as 
read :—‘‘ Woolwich and some of its Works since 1905,” Mr. J. Rush 
Dixon; ‘‘ Description of the Woolwich Footway Tunnel under 
Thames,” Mr. E. H. Tabor. Lunch at Town Hall, by kind invita- 
tion of the Mayor. 1p.m. Proceed to North Woolwich to inspect 
Subway Works. Drive to Council’s Works at White Hart-road, 
Plumstead, to inspect Brick and Flag Making Plant, &c., or to 
inspect Plumstead Baths and Wash-houses. Drive round Plum- 
stead Common and Woolwich Common, viewing en route L.C.C. 
Open-air Swimming Pond, R.M. Academy, R.E. Barracks, and 
L.C.C. Tramway Four-wire System. 2 p.m. 


MONDAY, MAY 297. 

NortH-East Coast INSTITUTION OF ENGINEERS AND SHIP- 
BUILDERS.—Conference Room, Bolbec Hall, Westgate-road, New- 
castle-on-Tyne. The discussion on Mr. P. B. Newell’s paper on 
**Some Prcblems relating to the Use of the Internal Combustion 
Engine for Marine Propulsion” will be resumed and closed. Discus- 
sion on Mr. Joseph Chilton’s paper on ‘‘ Some Notes on the Speed 
and Power of Machine Tools.” 7.30p.m. Members of the Council 
will meet in the Institution Rooms, Bolbec Hall, at 7.15 p.m. 


MONDAY, MAY 29TH, AND WEDNESDAY, MAY 3lst. 

UNIVERSITY OF LONDON.—The Institution of Electrical Engi- 
neers, Victoria Embankment, W.C. ‘The Application of Hyper- 
bolic Functions to Electrical Engineering Problems,” Dr. A. E. 
Kennelly, of Harvard University. 5.30 p.m. 

TUESDAY, MAY 30rTxH. 

20YAL INsTITUTION.—Albemarle-street, Piccadilly, W. ‘The 
Ancient Voleano of Charnwood Forest,” Mr. W. W. Watts, F.R.S. 
3 p.m. 

TUESDAY, MAY 30TH, To FRIDAY, JUNE 2np, 

AMERICAN SOCIETY OF MECHANICAL ENGINEERS.—Pittsburgh, 
Pa., America. Spring meeting. 

WEDNESDAY, MAY 3list. 

THE ConcreTE INsTITUTE.— Denison House, 296, Vauxhall 
Bridge-road, S.W. Educational Lecture No. 6, on ‘“‘ Reinforced 
Concrete,” Mr. R, W. Vawdrey. 5.45 p.m. 

THURSDAY, JUNE Isr. 

Roya. INsTITUTION.—Albemarle-street, Piccadilly, W. ‘‘Changes 
Effected by Light,” Mr. T. Thorne Baker. 3 p.m. 

THR NATIONAL ELECTRICAL MANUFACTURERS’ ASSOCIATION.— 


Balfour House, Finsbury-pavement, E.C. Meeting of the Council. 
2.30 p.m. 





RonTGEN Society. —66, Victoria-street, Westminster, S.W. 
Ordinary general meeting. Papers: ‘‘On a Possible Therapeutic 
Use of Strongly Ionised Air,” by C. E. S. Phillips ; ‘* Photographic 
Action of the Positive Brush Discharge,” by Charles W. Raffety. 

THE INSTITUTION OF MINING ENGINEERS.—Geological Society, 
Burlington House, Piccadilly, W. The 54th general meeting, at 
which the following papers will be read, or taken as read :—‘‘ A 
Flame Test for the Estimation of Oxygen and Black-damp in Naked- 
light Mines,” Dr. J. S. Haldane, F.R.S.; ‘‘ An Experiment on the 
Effect of Reversing the Main Air Current,” Mr. James Bain and 
Dr. J. S. Haldane, F.R.S.; ‘‘ Notes on Contrivances Designed to 
Prevent Overwinding, with some Instances of their Failure,” 
Messrs. W. H. Pickering and Granville Poole ; ‘‘ The Otto-Hilgen- 
stock Direct-recovery Process and its Application,” Mr. Ernest 
Bury. The following papers, which have already appeared in the 
‘*Transactions,” will be open for discussion:—*‘ The Mining School 
at Bochum, Westphalia,” Professor Henry Louis; ‘‘ Progress in 
the Use of Exhaust Steam Power,” Mr. John Burns; ‘‘ The Elliott- 
Jones Vertical Coke Oven,” Mr. T. Campbell Futers. llam. In 
the evening the Institution Dinner will be held at the Trocadero 
Restaurant at 7.30 p.m. 


THURSDAY, JUNE Ist, anp FRIDAY, JUNE 2np. 
University OF Lonpon.—The Institution of Electrical Engi- 
neers, Victoria Embankment, W.C. ‘‘The Application of Hyper- 


bolic Functions to Electrical Engineering Problems,” Dr, A. E. 
Kennelly, of Harvard University. 5.30 p.m. 


FRIDAY, JUNE 2np, 


Roya. InsTITUTION.—Albemarle-street, Piccadilly, W. 
telegraphy,” Commendatore G. Marconi. 9 p.m. 

THE INSTITUTION OF MINING ENGINEERS.—Visit to the Kent 
Collieries and Sinkings of the Kent Coal Concessions and Allied 
Undertakings. Leave Victoria Railway Station (South-Eastern 
and Chatham Railway) for Shepherdswell Station, and drive to 
Snowdown Colliery, where the members will make an inspection 
of the Colliery and Surface Plant. 9.20a.m. Leave Snowdown 
Colliery and drive to Elvington Colliery Village. 12.45 pm. 
Arrive at Eythorne, luncheon will be provided. 1.30pm. Leave 
Eythorne for Tilmanstone Sinkings (about 4 mile), and inspect the 
Sinking Plant, Steam Pumps, and Electrical Plant. 2.15 p.m. 
Leave Tilmanstone for the Maydensole Boring (about 4 miles), 
carried out on the Brejcha System. 3.15 p.m. Leave Maydensole 
for the Ripple Boring (about 3 miles), carried out on the Raky 
System. 3.45 p.m. Leave Ripple for the Oxney Boring, and 
afterwards for Dover, and visit the United Collieries Museum, 12a, 
King-street, Dover. 4.25 p.m. Leave Dover Harbour Station at 
: p-m., arriving at Victoria at 8.35 p.m., and Holborn Viaduct at 
.41 p.m. 


**Radio- 


SATURDAY, JUNE 8rp. 


Roya INsTITUTION.—Albemarle-street, Piccadilly, W. 
of Greek Women,” Mr. W. L. Courtney. 3 p.m. 


MONDAY, JUNE dra. 
THE STEPHENSON Socigty.— Visit to Southampton Docks, 
THE JUNIOR INSTITUTION OF LOCOMOTIVE ENGINEERS.—A visit 
will be paid to the Locomotive Works of the Chemin de Fer du 
Nord, Boulogne. 


WEDNESDAY, JUNE 7TH, AND THURSDAY, JUNE 8rn. 
THE Concrete INSTITUTE.—Summer meeting and first annual 
dinner. For programme see page 541. 


SATURDAY, JUNE 10tu. 


RoyaL AUTOMOBILE CLUB.— The Court House, Shelsley Walsh, 
Worcestershire. The ‘‘Henry Edmunds” Hill-climb. 3.30 p m. 


TUESDAY, JUNE 13rn, To FRIDAY, JUNE 16rTu. 
THE INSTITUTION OF GAS ENGINEERS.—Annual meeting at 
Glasgow. 
TUESDAY, JUNE 27TH, to FRIDAY, JUNE 30ru. 
INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION.—Sixteenth 
Annual Convention at Brighton. For programme see page 490 ante. 


WEDNESDAY, JUNE 28ru. 

INSTITUTION OF CIvIL ENGINEERS.—The nineteenth ‘James 
Forrest.” Lecture will be delivered at the Institution by Frederick 
Henry Hatch, Pb.D., M. Inst. C.E., his subject being ‘‘Gold 
Mining in the Transvaal.” 8 p.m. 


THURSDAY, JUNE 29ru. 
THE INSTITUTION OF CIVIL ENGINEERS.—The Annual! Conversa- 
zione will be held in the Royal Albert Hall, at 8.30 p.m. 


MONDAY, JULY 3rp, to FRIDAY, JULY 71a. 
INSTITUTION OF NAVAL ARCHITECTS.—Jubilee meetings. 
programme see page 445 ante. 


MONDAY, JULY 24TH, To SATURDAY, JULY 29Tu. 


THE INSTITUTION OF MECHANICAL ENGINEERS.—Zurich Meeting, 
1911. Programme see page 362 ante. 


THURSDAY, AUGUST 3rp, TO MONDAY, AUGUST 21st. 


GEoLoaIsTs’ ASSOCIATION OF LonpOoN.—An Excursion to the 
Bergen District, Norway. Leaving King’s Cross on August 3rd by 
special boat train for Hull. 


SATURDAY, SEPT. 9TH, TO WEDNESDAY, SEPT. 207TH. 


GEOLOGISTS’ ASSOCIATION OF LONDON.—September Long Excur- 
sion. The first part of the excursion will be devoted to a study of 
the Geology of Lochaber, including Glens Nevis, Roy and Coe, 
and Fort William will be the headquarters. The second part of 
the excursion will be devoted to the Geology of the Broadford 
district of the Island of Skye, and the headquarters will be at 
Broadford. Full particulars of excursion may be obtained from 
Mr. Alfred D. Young, 17, Vicars-hill, Lewisham, 8.E. 
WEDNESDAY, SEPT. 13TH, THURSDAY, SEPT. 14TH, anp 

FRIDAY, SEPT. 15x. 

THE INSTITUTION OF MinING ENGINEERS.—Cardiff. Annual 

general meeting. Further particulars later. 
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CATALOGUES. 


CrusE CONTROLLABLE SUPERHEATER COMPANY, Blackfriars- 
street, Manchester.—This firm has sent us in pamphlet form a 
copy of the Official Referee’s judgment in the recent law action 
—Henry Cruse and others v. Willans and Robinson, Limited. 

CHARLES CLIFFORD AND SON, Limited, Fazeley-street, Birming- 
ham.—This is a pamphlet dealing with phosphor-bronze manganese 
and the other modern high-tensile and special alloys. It gives 
useful data which should prove of practical value to manufacturers 
in the engineering and allied trades. 

MITCHELLS, ASHWORTH, STANFIELD AND Co., Limited, 23 and 
24, Old Bailey, E.C.—‘‘ Proofed Felt” is the title of a pamphlet to 
hand from this firm. The felt dealt with is for reducing and 
correcting shocks, vibration, and for deadening sound. It is used 
as a bedding for rails, bridge work, columns, girders, electrical 
printing and general machinery, gas engines, steam hammers, and 
presses, 

THE SCIENTIFIC IMPROVEMENTS CoMPANY 53, Victoria-street, 





————— 


London, 8S.W.—We have received a pamphlet from this firm 

ing with the Knapen system of drying walls of buildings wit 
told that this system, which has only just been introduced 
this country, has been tested in many Government and _Into 
buildings in France, Germany, and Belgium, and has giver, pone 
satisfaction. Breat 

JOHN A. SMEETON, 56, Victoria-street, Westminster,—Tpj . 
pamphlet illustrating the Rehmann revolving grate gas mee dl 
for making gas for steel furnaces and all purposes for which a or 
quality gas with a minimum of CO, is required. The claim ri 
this producer are :—Reduction of labour cost ; maximum que S 
of high quality gas per ton of coal burnt; nearly double the oak * 

r square foot of area, and consequent saving in space ; and lati 
ow grade cheap coal containing nearly 40 per cent. of ash ca f' d 
gasified efficiently. " 

LANCASTER AND TONGE, Limited, Pendleton, Manchester—phi, 
catalogue of Lancaster specialities deals with the firm’s chief 
products, namely, steam traps, steam dryers, pistons, piston-ri = 
and metallic packings, and machine-moulded gear wheels Te 
book provides instructive reading matter on the subject of pisto : 
and piston-rings, and the diagrams on page 38 showing the saat 
pressures exerted by rings with different kinds of springs S 
recorded by the firm’s special dynamometer, show what a ag 
paratively slight radial outward pressure can be combined with : 
high resistance to collapsing. “ 

THE A.E.G. Company, Limited, 121-125, Charing (ross-roaq 
London, W.C.—We have received a well got up catalogue dealing 
with the A.E.G, steam turbine. It gives much informatics 
concerning these turbines, and all the parts are illustrated 
Figures obtained from tests show excellent results. In addition mm 
the ordinary high-pressure turbines, the catalogue also deals with 
back-pressure turbines, reducing turbines, low-pressure turbine 
and mixed-pressure turbines. Various considerations are entered 
into concerning the space occupied by turbines, the employment 
of superheated steam, condensers, and so forth. 

WALTER NEWBOLD AND Co., 10, Arthur-street West, London 
Bridge, E.C.—List M 4 has been forwarded to us. It has reference 
to small saw benches which may be operated by hand or by power. 
The firm’s medium and heavy pattern circular saw benches are 
also illustrated and described. Among other things the list also 
has reference to saw guards, wood turners’ lathes, hand power 
mortising machines, band sawing machines, hand planing and 
joining machines, panel planing and thicknessing machines, q 
combined machine for sawing, tenoning and vertical moulding, four. 
side planing and moulding machines, and automatic plane iron and 
moulding iron grinding machines, 

DEAN, SMITH AND GRACE, Limited, Keighley.—The 1911 edition 
of this firm’s catalogue dealing with high-speed lathes has reached 
us. It is an excellently compiled publication, and is admirably 
illustrated. The component parts of the firm’s lathes are shown, 
and also various lathes complete as designed for various classes of 
service. All the principal dimensions are given, as well as code 
words and other information of interest to buyers. At the end of 
the catalogue lathe accessories are dealt with, such as tool holders, 
taper turning attachments, sud pumps, change wheel cabinets, 
stays, and so forth. The lathes described cover a wide range, and 
there is not the least doubt that the publication will interest many 
associated with workshop practice. 

THE ELECTRIC AND ORDNANCE ACCESSORIES COMPANY, Limited, 
Warwick-chambers, Corporation-street, Birmingham.—An inte- 
resting publication to hand from this firm gives some technical 
particulars relating to the Timpken patented adjustable taper roller 
bearing. It is shown that the side thrust load on a motor car 
front wheel bearing is often 60 per cent. in excess of, and in addi- 
tion to, the radial load, and also that whilst the present non- 
adjustable ball bearing without compound thrust washers may 
sustain a given load of 217 lb. for a given size, the ‘‘ Timpken” 
adjustable bearing will sustain 8050 lb. under the same conditions, 
From the same firm we have also received circulars dealing with 
the ‘‘E OA” control pillar and the evolution of the motor car 
bearing. 

THE WESTINGHOUSE CoMPANy, Limited, Trafford Park, Man- 
chester.—‘‘ Steam Turbines” is the title of a well compiled cata- 
logue which has been forwarded to us by this company. It deals 
with the company’s impulse turbines as illustrated and described 
in our issue of January 27th. Many illustrations are given, and 
all the parts are thoroughly described. Curves are also included 
showing the results of tests carried out on these machines. The 
catalogue deals with turbines suitable for all kinds of service, and 
appeals to all interested in prime movers of this description. It 
illustrates and describes high-pressure turbines, low-pressure or 
exhaust turbines, mixed-pressure turbines, back-pressure and 
reducing turbines, and small single-stage turbines. A long list of 
users of the firm’s turbines is also included. 

F. REDDAWAY AND Co., Limited, Pendleton, Lancs.—‘‘ ‘Camel’ 
Motor Tires” is the title of a well illustrated catalogue sent to us 
by this firm. Motorists will find much of interest in this catalogue, 
for it not only deals with tires, but also tire accessories and various 
other things needed for use with cars. Prices are given throughout, 
and all the information which buyers of such goods are desirous of 
having. Some idea of the goods dealt with can be gathered from 
the following list:—Pumps, valves and parts, patches, solution, 
cover stopping, canvas, uncured rubbers, tire tester, tire levers, 
security bolts, cold vulcanising outfit, emergency repair kit, 
motor car covers, tire covers, tube holdall, hose for washing down, 
hot-water joints, acetylene gas tubing, india-rubber mats and 
matting, brake lining, and hood and upholstery cloths. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
Pig Iron Better. 

In the pig iron department there has been considerable 
booking of orders during the last fortnight at the reduced prices 
which have become general. Some smelters, in fact, have, it is 
reported, now so far renewed their order books that they are no 
longer eager for business, and have decided to hold off for better 
prices. The Cleveland market has this week been more 
encouraging, with 1s. per ton advances on the minimum in the 

rice of standard qualities, and this improvement encourages the 
Staffordshire market. But with current reports from America and 
the Continent still unsatisfactory, little hope is entertained of 
material improvement just yet. In America there is still a large 
proportion of unemployed plant. On the Birmingham Exchange 
quotations are:—Forge pig iron: Staffordshire common, 49%.; 
part mine, 50s. to 50s. 6d.; best all mine forge, 85s.; foundry, 90s. ; 
cold blast, 115s.; Northamptonshire, 47s. to 48s.; Derbyshire, 50s. 
to 5ls.; North Staffordshire forge, 51s, to 52s.; best, 58s. to 5%. 


Staffordshire Bar Iron Trade. 

The trade in high-grade Staffordshire bar iron continues 
regular, and in the common bar mills there is rather more activity, 
though this is probably due to the closing down of unsuccessful 
competitors rather than to any appreciable expansion of demand. 
Makers of unmarked bars have a good weight of orders, and values 
are given on the £8 basis, Second-class merchant bars command 
about £6 5s. delivered. The lower grade bars are still at a dis- 
advantage in competition with Belgian bars, of which very large 
qualities are still being bought in the district. North Stafford- 
shire crown bars make £6 15s. at ports. 


Galvanised Corrugated Sheets. 
A small improvement in the demand for galvanised sheets 
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a slight hardening in prices, The absolute minimum 
bar ie is nOW £10 10s., f.0.b. Fieapiel ; the majority of firms 
quo! £10 15s., while a few are quoting £1017s. 6d. Some firms 
= declared their intention of withholding quotations, although 
have re not engaged at present more than three days per week. 
oF a orted that further galvanising sheet iron concerns are 
= hee Mating the removal of their plant to the coast as the only 
— | retaining a reasonable share of orders. It is recognised 
oat this class of business must, in future, gravitate to the sea 
: ant seeing that nearly the whole of the products are for export 
Se eagtin. Black sheet prices are £7 10s. to £7 12s, 6d. for 
tae | £8 for trebles, with singles at £7 5s. to £7 7s. 6d. per 


doe, ae amerioan makers of galvanised sheets have, it is 
anaaed, advanced their prices to the East Indian trade 
10s. per ton. 


The Steel Trade. 
There is little entirely new business being done in raw steel. 
je producers are attempting to stick to their quotations, 
he pressure from the continental and American salesmen, 
re not very successful. Billets and sheet bars are 
quoted at £4 17s. 6d. and upwards, against the German Verband’s 
quotations of 94s. for sheet bars and 90s. for billets, delivered into 
the Birmingham district. Rolled steel makers hereabouts com- 
plain that the shipyards are not giving them anything like the 
yolume of business they expected, and that the railway companies 
are so obsessed by schemes of economy that they are buying less 
material than usual. As a matter of fact, however, this district 
appears to be doing exceptionally well out of such railway work as 
js passing. Local prices are:—Angles, £6 12s. 6d. to £6 15s.; 
vinler plates, £7 2s, 6d. to £7 5s.; ship plates, £7 to £7 10s.; 
joists, £6 10s. 
Brassworking and Metal Rolling. 

Considerable activity continues to be the experience in 
the Birmingham brassworking and metal-rolling trades, and a 
large output of material is being made. The activity extends to 
practically all branches, and the demand is heavy both on home 
and export account, overtime being worked at some establish- 
ments. ‘There has lately been a hardening tendency noticed in 
yrices of some classes of products, but manufacturers complain 
that, on the whole, there is still much room for improvement in 


profits . 
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NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 


Brighter Prospects in Pig Iron. 

THERE is a much better tone generally, and especially for 
pig iron, and the attendance was well up to the average. Buyers 
are showing more disposition to operate, and quotations are firm. 
In English brands, with the exception of Lincoinshire and Middles- 
brough, which were the turn higher, there was no quotable change 
to note, but Scotch was higher all round by about 6d. per ton. In 
hematite, both East and West Coast showed an advance. 


Finished Iron and Steel, &c. 

The former rules unchanged, but in steel, bars were 
weaker. Copper: In copper, tough ingot and best selected were 
about 10s. per ton dearer, but sheets, tubes, &c., remain unchanged. 
Sheet lead unchanged. Tin ingots: English have advanced £2 
per ton. 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 53s.; Stafford- 
shire, nominal, 53s. 6d. to 54s, 6d.; Derbyshire, 53s. 6d. to 54s.; 
Northamptonshire, 54s. 6d. to 54s. 9d.; Middlesbrough, open 
brands, 56s, 1d. to 56s. 4d. Scotch: Gartsherrie, 60s. 6d. to 
6ls.; Glengarnock, 58s, 6d. to 593.; Eglinton, 58s, to 58s. 6d., 
delivered Manchester. West Coast hematite, 64s, to 64s. 6d. 
f.o.t.; East Coast ditto, 63s., f.o.t. Delivered Heysham: Gart- 
sherrie, 58s, 6d. to 59s.; Glengarnock, 56s. 6d. to 57s,; Eglinton, 
56s. to 56s, 6d. Delivered Preston: Gartsherrie, 59s. 6d. to 60s. ; 
Glengarnock, 57s. 6d. to 58s.; Eglinton, 57s. to 57s. 6d. Finished 
iron: Bars, £6 15s.; hoops, £7 7s. 6d.; sheets, £8 to £8 2s. 6d. 
Steel: Bars, £6 10s. to £7 ; Lancashire hoops, £7 7s. 6d.; Stafford- 
shire ditto, £7 7s. 6d.; sheets, £8 to £8 5s.; boiler plates, £7 to 
£7 5s.; plates for tank, girder, and bridge work, £7 15s.; English 
billets, £5 to £5 5s.; foreign ditto, £4 10s. to £4 12s. 6d.; cold 
drawn steel, £9 5s. to £9 10s. Copper: Sheets, £69; tough 
ingots, £58 10s. to £59 ; best selected, £58 10s. to £59 per ton; 
copper tubes, 8}d.; brass tubes, 64d.; condenser, 74d.; brazed 
brass tubes, 8}d.; rolled brass, 6}d.; brass wire, .; brass 
turning rods, -; yellow metal, 6d. to 64d. per lb. Sheet lead, 
£16 to £16 5s. per ton. English tin ingots, £198 per ton. 


The Lancashire Coal Trade. 


There is a very quiet feeling, and house coal demand is 
at a minimum, Slack and engine fuel shows little change. 
Generally, quotations are :—Best Lancashire for domestic pur- 
ag 14s, 2d. to 15s, 2d.; seconds, 12s, 2d. to 13s. 2d.; common, 
9s. 6d. to 10s. 8d.; best burgy, 9s. 9d. to 10s, 6d.; round furnace 
coal, 11s. to lls. 6d.; best slack, 8s. 11d. to 9s. 5d.; medium, 
8s, 5d.; common, 6s. to 7s., at the pit. Coal for shipping and 
bunkering purposes, screened, 9s. a. to 10s, 6d.; unscreened, 
$s, 3d, to 9s, 9d., delivered Manchester Ship Canal. 


Manchester Steam Users’ Association. 


The annual report of the committee of management of the 
bove Association states that the number of boilers, including feed 
heaters and economisers, under inspection now amounts to 9791. 
During the past year 22,655 examinations were made, 9675 being 
‘‘internal,” ‘‘ flue,” and ‘entire ” examinations, the highest num- 
ber yet recorded. During the year the fire-box of a loco crane 
boiler enrolled with the Association collapsed, and resulted in 
personal injury to several men, At the end of 56 years’ work- 
ing, however, the committee are again able to repeat that no life 
has ever been lost by the explosion of any boiler under the Asso- 
ciation’s guarantee. Outside its ranks the Association has recorded 
during 1910 the occurrence of 85 explosions, killing 20 persons and 
injuring 71 others. Of these 24 were boiler explosions proper, 
while the remaining 61 arose from steam pipes, valves, kiers, &c. 
These figures were higher than for some years past, but in many 
cases the explosions were only of a trifling character. The report 
also refers to Mr. Stromeyer’s experiments on steel plates, which 
are practically concluded, and will be reported upon in due course. 
It states that-the most important conclusion arrived at is that 
many failures looked upon as mysterious are due to an excess of 
nitrogen in the steel. 


Manchester Association of Engineers. 

_ About seventy members of the above society paid a visit 
to Birmingham on Wednesday last, when the works of F. and C. 
Osler and the Birmingham Small Arms Company were thrown 
Open for inspection. Messrs. Osler’s glass works afforded a good 
contrast to the large factories of recent growth in Birmingham 
and district, where the chief interest centres in the productive 
machinery. At the Birmingham Small Arms Works the members 
were conducted over the various departments for the production 
of cycle components and small arms. 


BARROW-IN-FURNESS, Thursday. 


Hematites. 


There is a very slow market in hematite iron this week, 
and makers are not nearly so well employed as they have been, 





nor is the outlook in any sense cheering. Orders are not well held, 
and in many instances where big parcels have usually been given 
out by buyers, only comparatively small commissions are being 
placed. The effect of reducing the output of iron has shown itself 
in the steadier prices which are quoted ; but of course there is no 
advance in rates. Makers ask 65s. nominal for mixed Bessemer 
numbers net f.o.b., and warrant sellers have done business during 
the week at 62s. cash, while buyers are offering 62s. 3d. at a 
month. The probabilities are that the demand for hematite iron 
for steel making purposes will be less in a week or two. Foreign 
buyers want but little metal, and there is only a small trade with 
continental and colonial buyers. Stocks of metal are not materially 
changed. They represent with just under 42,000 tons in warrant 
stores a week and a-half’s production. Makers have, of course, 
some iron in hand, but some of this is sold and awaiting delivery. 
Very little trade is being done in special hematite iron ; while the 
transactions in spiegeleisen and ferro-manganese shows a distinct 
falling off. Very small business is being done in native iron ore, 
which is selling at 10s. 3d., 14s, and 19s, 6d. for ordinary, medium 
and best classes net at mines. 


Steel. 

There are further signs of weakness in the steel trade, and 
orders are coming in more slowly. This leads to the belief that 
short time will soon have to be resorted to in the Bessemer branch 
of the business, which is the only department which has been 
worked for three years past. The plate mills are idle, and it seems 
as if they were likely to remain so until means are taken to 
modernise them, to be able to deal with the new conditions required 
by shipbuilders, who now demand larger plates and of greater 
thickness, The subsidiary steel trades, such as those employed in 
the production of hoops, billets, and small classes generally, are 
only working short time. 


Shipbuilding and Engineering. 

The Vickers firm, as reported elsewhere in this issue, has 
been successful this week with the launch of the first naval airship 
for the British Admiralty. It is hoped that this will lead to much 
more business of the same class, but probably exhautive trials with 
No. 1 airship will be made before designs are evolved for her 
successor, It is reported this week that the Vickers firm has 
received the order to build a warship for Chili, and it has already 
been determined that one of the Turkish battleships shall be built 
by it. There is every prospect of a very busy time in shipbuilding 
in Barrow for some time to come. 


Shipping and Fuel. 

There is continued depression in the shipping trade, and 
exports of metal are comparatively small. Freights are low and 
unremunerative. Coal and coke are alike cheaper, and the con- 
sumption bas fallen off considerably of late. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


General Conditions. 

As regards the application of the moulders for a further 
increase of 1s. per week in wages, the Employers’ Federation has 
intimated their readiness to comply with it on condition that they 
shall be at liberty to adopt the piecework system ; failing the 
men’s acceptance, the wages question is to be submitted to arbitra- 
tion. The men are taking a ballot on these proposals, but seeing 
that the introduction of piecework has been resisted by the men 
for years past, it is expected that the decision will be unfavourable 
to that portion of the proposals, and that the alternative—the 
submission to arbitration—will be finally adopted. As regards the 
general condition of trade, employment continues fairly active in 
the main branches, such as the armament and specialities, but in 
other directions there is still an easing off, which, however, is not 
unusual towards Whitsuntide, when many of the works will be 
practically closed for stocktaking. 


The New Japanese Tariff. 

Mr. E. F. Crowe, British Commercial Attaché to the 
Embassy to Japan, visited Sheffield this week, and in the course 
of an interview with other representatives, expressed the opinion 
that the new tariff, which comes into operation on July 17th, will 
assist steel manufacturers in this district. He pointed out that 
the classification of goods had been altered, and instead of iron 
and mild steel being distinguished from steel, all are now in- 
cluded in the same category. A specific duty, equivalent to an 
ad valorem charge of 15 per cent., has been fixed, with the result 
that the imposts on high-class steel are reduced, while those on 
cheaper goods are raised. 


The Coal Trade. 

For steam coal the shipping demand is reported to be 
fairly good, but a lack of tonnage has hindered business somewhat, 
and it will not be until after Whitsuntide that contracting will go 
forward in full swing. The market will also have some of the rail- 
way coal contracts falling due for renewal by them. The position 
is very firm, for stocks are extremely low, and the holidays next 
month will tend to restrict supplies further. For accommodation 
lots up to 9s. per ton has been secured, but quotations remain at 
present at Ss. 6d. to 8s. 9d. for best hards, 


Gas Coal. 

As noted last week, the gas coal market is disappointing. 
Generally a concession of 3d. per ton had been offered for renewals, 
but competition is very keen, and some very low quotations are 
reported to have been made by one or two collieries, who are 
anxious sellers. The competition is especially acute between some 
of the South Yorkshire and Derbyshire collieries, and the stability 
of the market is seriously threatened by this. 


Slaeks. 
The position of slacks is practically unchanged. Best 
washed smalls, 5s. 6d. to 6s.; best hard slacks, 5s. 6d. to 6s.; 
seconds, 4s. to 4s. 6d. 


Coke. 

For blast furnace coke the demand is being kept as low as 
possible in the hope of getting reductions, but makers are still 
trying to secure 12s, 6d. per ton as a minimum figure for best 
unwashed qualities, 


House Coal. 

Business in house coal is at the usual summer level, but 
prices are very steady on the whole, and collieries are not disposed 
to sell on the open market at prices below those ruling on con- 
tracts. There is at present a number of inquiries for quotations 
for contract renewals, 


Pig Iron. 

With the exception of hematite, which is firmer on the 
week, business in pig iron shows little expansion. As reported last 
week, the low price ruling for hematite has brought in local pur- 
chasers, and East Coast mixed numbers are now offered at very 
little below 69s.; common iron is dull. _Nominally pig iron quota- 
tions are :—Lincolnshire, No. 3 foundry, 50s. 6d.; ditto forge, 
mottled and white, 49s, 6d.; ditto basic, 52s.; Derbyshire foundry, 
50s. to 51s.; ditto forge, 48s. to 49s, 6d., all per ton net delivered 
Sheffield or Rotherham. East Coast hematite mixed numbers, 69s. 
net delivered. 


Finished Iron and Steel. 

Bar iron makers are still complaining of the low level of 
rices, and the trade is still dull, but the specifications coming to 
ae are sufficient to enable the mills to put in a fairly good week. 
The official price remains at £6 15s. In the steel trades the heavy 
branches are busy, but railway material is irregular, although a 
fair quantity of work is on hand for Indian and South American 
account. The demand for shipbuilding material and various 
requisites has not expanded as was ho) some time ago, but the 
armament firms are actively employed on specialities. The wire 

trade is not quite so busy as it was. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

TRADERS this week have been in better spirits than for a 
long time, because what appears to be a genuine revival is in pro- 
gress, and consumers are hastening to secure supplies, in the 
belief that the worst of the depression has been experienced. It is 
conceded that Cleveland pig iron should never have fallen to the 
prices that were touched during the second week of this month ; 
legitimate trade never warranted such figures, but they were 
brought about by the operations in connection with the liquidation 
of some speculative accounts. Cleveland warrants touched 45s. 8d. 
cash buyers, a lower price than had been reported since the middle 
of 1905 ; but during the last ten days there has been a slow and 
steady advance to 46s, 10d. cash, that being Wednesday’s closing 
price, and it was a higher figure than had been ruling since April 
12th. Undoubtedly there is this week more confidence than has 
been shown for the last three months, and there is much justifica- 
tion for it. A rise of 1s. 2d. per ton in ten days rather 
tends to make consumers nervous, especially in the face 
of extraordinary shipments and improved stock returns. 
Last month the exports of pig iron from Cleveland were 
the largest that have been reported in any month since 
1907, but this month’s figures are nearly 12 per cent. larger 
than those of last month, for up to Wednesday night they reached 
103,929 tons. In addition to this, the stock of Cleveland pig iron 
in Connal’s public stores has only increased 403 tons this month, 
and is likely to show a decrease over the whole month, in which 
case it would be the first month since June, 1908, which could 
boast a decrease. It is now evident that the over-production has 
been cured. Messrs. Wilsons, Pease and Co. have this week com- 
pleted the blowing out of a furnace producing Cleveland pig iron 
at the Tees Ironworks, Middlesbrough, and there is at least another 
furnace to go out at another local works. This will make the 
output short of the requirements, and thus there is reason to 
expect better prices. There are now 78 blast furnaces in operation 
in the North-East of England out of 116 built ; when the year opened 
82 were in blast. No, 3 Cleveland pig iron, which could last week 
be obtained for prompt delivery at 46s., was on Wednesday realising 
47s., while No. 1 was advanced to 50s. 6d.; Nos. 4 foundry and 
4 forge to 46s. 6d.; and mottled and white to 46s, 34., while 
6d. per ton more had to be paid in each case for delivery over July 
and August. The upward movement has during the last few days 
been very pronounced. The supply of all qualities of Cleveland 
pig iron, except No. 3, is rather short, and relatively they are 
realising better prices than the standard quality. 


Hematite Pig Iron. 

Business shows improvement in the East Coast hematite 
iron trade; prices are rising, and ‘as the worst has apparently 
been experienced, consumers are hastening to place orders for 
forward delivery and are no longer confining their purchases to 
what is required for immediate delivery. Inquiries are somewhat 
numerous this week, especially from Sheffield, and cn export 
account there is quite a.revival of demand. Makers in this dis- 
trict seem to be better off than their competitors in other dis- 
tricts, and neither makers nor merchants will now accept less than 
623. per ton for early deliveries of mixed numbers, while 62s. 6d. 
per ton has been paid for some brands, that being equal to what is 
quoted for West Coast hematite warrants. Makers are not eager 
to sell at these prices, for there can be no doubt that they will not 
leave a profit. Much of the iron which they are delivering was 
sold at better prices than have been ruling lately. There are in- 
creased shipments of hematite iron, and also of spiegel and ferro. 
On Saturday the steamer Ramsay sailed from Middlesbrough with 
no less than 7000 tons of hematite, spiegel, and ferro for Balti- 
more, that being probably the largest quantity of pig iron that 
has ever been sent in one bottom from the Tees to the States. 
Canada and Italy are also.receiving fair quantities of hematite pig 
iron from this district, and since the blowing out of some of the 
furnaces the supply has not been in excess of the requirements. 


Iron Ore and Coke. 

The ironmasters are at last getting some relief in the cost 
of their materials, both ore and coke being cheaper than they have 
been for the last two or three years. Merchants a short time ago 
were quoting 22s. 6d. per ton for Rubio ore delivered on Teesside, 
but this month their quotation has been reduced to 21s., and that 
is more than consumers will give, so that this figure is quite as 
nominal as 22s, 6d. was during the first four months of the year. 
There is good reason to believe that if ironmasters would offer 20s. 
they would have no difficulty in getting all the ore they need. 
But 20s. is above their idea of the price. This week 19s. per ton 
has been accepted for a cargo of Rubio ore, but it is said that it 
was sold under special circumstances, the steamer being almost in 
the river with the ore unsold, so that a considerable sacrifice had 
to be made to find a market for the cargo. Ironmasters are not 
badly off for ore at present, and can afford to wait. They are 
getting cheap coke. With No.3 Cleveland pig iron at 47s. per 
ton, 15s. 6d. per ton delivered at Middlesbrough would be con- 
sidered a fair price for furnace coke, but l4s. 6d. per ton is 
generally accepted, where a year ago 18s. to 19s. had to be paid. 
The reason for the cheapness of coke is that there is being far too 
much produced. A number of ovens have been stopped, but not 
enough to improve the situation. The fact seems to be that the 
; patent ovens are kept going when under ordinary circumstances 
they would be stopped. This is on account of the profits made 
from the by-products, for which there is a good demand. More 
coke is thus forthcoming than can readily be disposed of, and the 
ironmaster is getting the benefit of the over-production. 


Manufactured Iron and Steel. 

Producers, as a rule, seem to be doing better in this 
district than in most other centres of the trade. Nearly all 
branches are well employed, and several of the leading establish- 
ments will run all through the Whitsuntide holidays. They will, 
however, be stopped on the last three days of Coronation week, 
but trade is too brisk to allow of the two holidays. Galvanised 
and corrugated sheets are in very full production in this district, 
and the manufacturers are well enough supplied with contracts to 
keep them fully occupied for months to come. Their lowest price 
for 24 gauge is £10 15s. per ton less 4 per cent. f.o.b., whereas 
competitors in other districts are doing business at £10 10s., and 
in some instances at even less. Producers here have realised 
£10 15s this week. The rail mills, with one exception, are very 
well occupied, producing, indeed, up to their full capacity, 
and for ordinary Seuny steel rails £5 12s. 6d. per ton net f.o.b. is 
paid, with light rails at £6 2s. 6d. net. The demand for ship plates 
and angles is very active, and certainly the output was never before 
so large as it is at present. Steel ship plates are at £6 15s., iron 
ship plates at £6 12s. 6d., steel ship angles at £6 7s. 6d., iron ship 
angles at £7, packing iron and steel at £5 15s., and iron ship rivets 








at £7 7s. 6d., all less 24 per cent. f.o.t. Steel hoops (ordinary 











556 


THE ENGINEER 





May 26, 191) 








gauges) are at £6 12s. 6d., steel strip at £6 10s., steel sheets at 
Steel joists are in good request 
at £6 7s. 6d. to £6 12s. 6d., less 24 per cent. f.0.t., according to 


£7 10s., all less 24 per cent. f.o.t. 


quality, the higher prices being asked for small lots. 
Shipbuilding, &c. 


At the shipyards work is going on at full swing, and is 
The builders are nowin very 
There is nothing speculative in the demand for 


likely to be for a long time to come. 
good positions. 
new vessels; they are mostly for well-known shipping firms in 
established trades, and one does not hear of ‘‘ spec” boats being in 
course of construction by the builders, for they can get enough 
orders from owners without building vessels on their own account. 
Then their labour troubles are over at most works, the only one of 
any importance just now being the quarrel between the Ship- 
wrights’ and Boilermakers’ Unions at Messrs. Short Brothers’ yard 
at Sunderland, and a dispute between the riveters and holders-up 
at another yard, It is reported that Palmer’s Shipbuilding and 
fron Company has booked an order for an oil tank steamer of 350ft. 
Hawthorn, Leslie and Co., at Hebburn, are to cut the Booth liner 
Stephen in two and lengthen her. The ship repairers are doing 
well. A firm has secured a site for a dismantling yard on the north 
side of the river Blyth, where it is expected it will employ 150 to 
200 men. Complaints are rather numerous of a scarcity of hands 
at some of the shipyards. a fact which illustrates the activity in the 
shipbuilding industry. The threatened seamen’s strike is creating 
no alarm in this district ; it is not regarded seriously—in fact, a 
large proportion of the men take no interest in the movement, and 
are not prepared to approve of it. 


Coal. 


Considerable activity is reported in the coal trade, more 
especially in the bunker department, though probably the demand 
in the latter is not quite so pressing as it was in the early part of 
the month. Buyers who formerly got all their bunker coals from 
Wales are now experimenting with Durham bunkers, as the price 
is so much less than that for Welsh. Durham collieries are getting 
9s, 3d. to 9s. 6d. f.o.b. Tyne Dock for ordinary bunkers, and 10s. 
to 10s. 6d. for best. The competition between Wales and Durham 
in this branch has of late become very keen. Gas coals are in 
good request and exports thereof are uncommonly large. Best 
qualities are realisiag 10s. per ton f.o.b., with seconds at 9s. to 
9s. 3d. Foundry coke is in moderate request at 16s. 6d. to 17s. 
fo.b. Stobart and Co. are carrying out boring operations at 
Fishburn, about two miles west of Sedgefield, in Durham, and 
having found coal there it is expected that they will open out an 
extensive colliery royalty. 








NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 


The Pig Iron Warrant Market. 


AFTER a large business done in warrants in the course of 


last week the turnover this week has been comparatively small. 
There has at the same time been a stronger feeling in the market, 
and quotations have been rising against buyers, rather than con- 
tinuously falling, as has been the recent experience. 
advices from the Continent and the United States are more favour- 
able. The continental inquiry for iron, merchants say, has been 
particularly encouraging. Shipments have had, on the whole, a 
decidedly expanding tendency. Since last report business has 
been done in Cleveland warrants from 46s. to 46s, 11d. cash, 
46s. 4d. to 46s. 6d. one month, and 46s. 84d. to 47s. 8d. three 
months. A lot of Cleveland warrants, amounting to 1000 tons, 
was purchased for delivery 23rd July. Hematite warrants have 
not been in request, and prices are barely maintained. 


Scotch Pig Iron Trade. 


The low prices now ruling for Scotch pig iron have induced 
a considerable amount of buying for export, but home consumers 
appear for the most part to be operating only for immediate wants. 
Shipments of Scotch pig iron in the past week amounted to 6969 tons, 
compared with 8336 in the corresponding week of last year. There 
is a large amount of iron from the Cleveland district going into 
consumption in Scotland, and the arrivals at Grangemouth during 
the past week show an increase of 5129tons. The furnaces in blast 
in Scotland number 85, being the same as at this time last year. The 
tradedid not follow the lead of Gartsherrie iron, which was advanced 
by the makers last week ls. per ton, and merchants have since been 
offering this iron at the old prices. But the firmer tendency in 
the warrant market in the last few days has to some extent been 
reflected in the prices of makers’ iron, the downfall of which has 
been arrested. Govan and Monkland are quoted f.a.s. at Glasgow, 
Nos. 1, 55s.; Nos. 3, 54s.; Carnbroe, No. 1, 59s.; No. 3, 55s.; 
Clyde, No. 1, 59s. 6d.; No. 3, 54s. 6d.; Calder, No. 1, 60s.; No. 3, 
55s.; Gartsherrie, No. 1, 6ls.; No. 3, 563.; Summerlee, No. 1, 62s.; 
No. 3, 57s.; Langloan, No. 1, 63s.; No. 3, 38s.; Coltness, No. 1, 
82s.; No. 8, 38s.; Eglinton, at Ardrossan or Troon, No. 1, 55s.; 
No. 3, 54s.; Glengarnock, at Ardrossan, No. 1, 63s.; No. 3, 58s.; 
Dalmellington, at Ayr, No. 1, 56s. -; No. 3, 54s. 6d.; 
Shotts, at Leith, No. 1, 603.; No. 3, 55s. 6d.; Carron, at 
Grangemouth, No. 1, 62s.; No. 3, 57s. per ton. Considerable 
interest has been felt on Change, in Glasgow, in the resolu- 
tion of the Duma at St. Petersburg to remit the duty 
on pig iron imports into Russia for a period until the present 
scarcity there is met. The form of the resolution is reported to 
be that 10,000,000 poods—equivalent to 160,000 tons—will be ad- 
mitted free up till July of next year. South America continues 
our largest customers abroad for Scotch pig iron. Canada has so 
far taken less by about one-third than in the same time last year. 
Holland has been increasing its purchases, and Germany has in 
the last week or two been also taking more of our iron. The 
Russian duty has been practically prohibitive, only 115 tons of 
Scotch pig iron going there since the beginning of the year; but 
this quantity is 65 tons more than in the same period of 1910. 
Should the decision of the Duma be confirmed by the Czar, as there 
is every reason to expect, the exports to Russia are likely to be 
considerable during the next twelve months. 


Hematite Pig Iron. 

The demand for hematite pig iron continues quiet. While 
the consumption is on a fairly extensive scale, there does not 
appear to be any anxiety on the part of consumers to enter into 
contracts of material size for future delivery, and makers are not 
greatly disposed to press sales at the present low prices. For 
Scotch hematite, merchants quote 63s. to 66s. 6d. per ton, for 
West of Scotland delivery. There is very little fresh inquiry for 
English hematite pig iron. 


Finished Iron and Steel. 


The producers of malleable iron have been able to obtain 
rather more work on the reduced prices now current, but it is 
understood that the business is generally of a more or less prompt 
description, parties not being disposed, as a rule, to enter into 
contracts of any consequence for future delivery. Prices remain 
on the basis of £6 for crown bars, less the usual 5 per cent. The 
export trade is quiet. Employment in the steel trade is neither 
sc full nor so regular as could be desired. For boiler plates 
there is a very good inquiry, but for ship plates and angles the 
call is subject to interruptions owing in some degree, it is 
reported, to a scarcity of workmen in some of the shipyards. A 
good deal of material is being imported under current local terms. 
On the other hand, it is understood that the West of Scotland 
steel makers are obtaining the bulk of the orders for the higher 
class material used in the shipyards and elsewhere. There is a 


Private 


The Coal Trade. 


~~ ents in the coal trade reached a very heavy total i 
the past week, but in the last day or two business appears to hav 
comparatively high rates of freight. There is not much alteratio 
in shipping prices. 
of the year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Last Week's Coal Trade. 


inquiries received. A supp 
Star, and the German navy. 
in orders. This the older men on ’Change questioned. 


process for a time. 


may follow. Coalowners need not be in a hurry. 


which, after a brisk demand, is a few pence weaker. 


reaction. Latest prices from 8s. 9d., since quoted at 9s, 3d 


Latest Quotations. 


strike would now drag on over a further period. Sellers refuse 
seriously to negotiate for forward business ; for prompt loading 
difficulty was experienced in securing free coal in any quantity. 
The leading Admiralty steam coals ranged round about 18s, per 
ton, but in one case 18s, 6d. was mentioned. It was stated that 
the Great Northern Railway of Ireland has placed a contract for 
80,000 tons with Scotch and Cumberland coalowners. Previously 
this has gone to Wales, but the unsettled condition of things has 
been a deterrent. Latest prices, Cardiff:—Best large steam, 
17s. 9d. to 18s.; best seconds, 16s. 9d. to 17s. 3d.; ordinaries, 
16s, to 16s. 6d.; best drys, 16s. to 16s. 9d.; ordinary drys, 
14s. 9d. to 15s. 6d.; best washed nuts, 14s. 6d. to 15s.; seconds, 
13s. 6d. to 14s.; best peas, 12s. 6d. to 13s, 6d.; seconds, lls. to 
12s.; best bunker smalls, 10s. 6d. to 10s. 9d.; best ordinaries, 
10s. 3d. to 10s. 6d.; cargo smalls, 8s. 9d. to 9s. 3d.; inferior, 8s. 
to 8s. 6d.; best Monmouthshire black vein, 16s. to 16s. 3d.; 
ordinary Western Valleys, 15s. 3d. to 15s. 9d.; best Eastern, 
14s. to 14s. 6d. ; seconds, 13s. 6d. to 14s. 
best households, 17s. 6d. to 18s.; best ordinaries, 143. 6d. to 


13s. 9d.; smalls, 10s. 6d. to 10s. 9d.; No. 2 Rhondda, 12s. 6d. 
to 12s. 9d.; through, 10s. 3d. to 10s. 9d.; smalls, 8s. to 8s. 6d. 
Patent fuel, 16s. to 16s. 9d. Coke: Special foundry, 24s. to 25s.; 
foundry, 18s. to 20s. 6d.; furnace, 16s. to 17s. Pitwood, ex ship, 
18s. 6d. to 19s. Coal and patent fuel f.o.b. Cardiff, Penarth or 
Barry Dock, cash 39 days, less 24. 


Newport, Mon., Coals. 

There has been no falling off in quotations, but a temporary 
slackness due to the non-arrival of tonnage. If buyers expected 
a droop in prices, they have been mistaken, sellers holding tirm to 
prices, confident that even when the details of the strike arrange- 
ment are ratified there will be no slump in the market. The ship- 
ment last week was satisfactory ; smalls were about 6d. less ; house 
coal, particularly as regards local demands, showed that the 
summer requirements were indicative of the season, and that 
increasing heat was anticipated Latest :—New business ona small 
scale ; tonnage only sufficient to meet colliery owners’ requirements. 
Best black vein, 15s. 9d. to 16s.; Western Valleys, 15s. to 15s. 6d.; 
Eastern, 14s. to 14s. 3d.; other kinds, 13s. 6d. to 13s. 9d.; best 
smalls, 8s. 9d. to 9s.; seconds, 8s. to 8s. 6d.; inferiors, 7s. 9d. to 
8s. Bituminous: Best households, 15s. 6d. to 16s. 6d.; seconds, 
14s. to 15s. Patent fuel, 15s. to 15s, 3d. Coke: Foundry, 18s. to 
20s.; furnace, 16s. to17s. Pitwood, 18s. 6d. to 19s. 


Swansea Coal. 


The shipment of coal last week was 78,058 tons to foreign 
ports ; patent fuel was also satisfactory—19,580 tons. Supply of 
tonnage in dock much better midweek. Swansea Valley large a 
shade firmer ; red vein easy ; machine-made nuts weak ; beans and 
peas firm. Latest:—Best malting, 21s. to 23s. net; seconds, 
17s. 6d. to 193. 6d. net ; big vein, 15s. 6d. to 17s. 6d., less 24 ; red 
vein, lis. 6d. to 13s. 6d., less 24 ; machine-made cobbles, 2s. 6d. 
to 22s. 6d. net ; Paris nuts, 22s. 6d. to 23s. 6d. net; French nuts, 
21s. to 23s, 6d. net ; German nuts, 22s. to 23s. net; beans, 19s. 6d. 
to 21s. 6d. net ; machine-made large peas, 11s, to 11s, 6d. net ; fine 
peas, 9s. 6d. to 10s. net; rubbly culm, 7s. to 7s. 3d., less 24 ; 
duff, 3s. 3d. to 3s. 9d. net. Steam coal: Best large, 17s. 9d. to 
18s, 6d.; seconds, 13s. 9d. to 15s.; bunkers, 10s. 6d. to 11s. 3d.; 


small, 7s. 6d. to 8s. 6d., less 24. Bituminous: No. 3 Rhondda, 
18s, to 18s. 6d.; through, 15s, 6d. to 16s.; small, 10s. 9d. to 
lls. 6d., all less 24. Patent fuel, 14s, to 14s, 6d., less 24. Coal 


quotations f.o.b., net cash 30 days. 


Iron and Steel. 

The vigorous manner in which the Ebbw Vale works have 
been carried on by the general manager, Mr. F. Mills, has given 
much satisfaction to the district, the evils of dumping having been 
especially evident there. For a considerable time the great esta- 
blishment has managed to hold its own, but this week the announce- 
ment has been made that it will be closed down at the end of the 
month. This will affect over 3000 men, and will mean a with- 
drawal of £6000 weekly from the wages circulation in the district. 
The steel works and coke works will be affected, the collieries 
going on as usual. At Dowlais Works last week all departments 
were busy. Latest prices, Swansea :—Pig iron, hematite mixed 
numbers, 62s. cash, 62s. 3d. month ; Scotch, 52s. 9d., 53s. month ; 
Welsh hematite, 68s. 6d. dd.; East Coast, 67s. 6d. to 68s. 6d. c.i.f.; 
West Coast, 67s. 6d. to 68s. 6d. c.i.f.; steel bars, £5; Siemens 
Bessemer, £4 17s. 6d.; Rubio ore, 19s. 6d. to 20s, 6d. 


Tin-plate. 

A joint board meeting is announced to take place this 
week. There is little fear of any difficulty, the relations between 
the workmen and the management in most districts being of a very 
gratifying character. Latest reports:—No change ; market quiet 
and prices the same ; prices of oil platesremain nominal. Bessemer 
coke, 13s. 9d. to 14s,; C.A. roofing sheets, £9 5s.; big sheets for 
galvanising, £9 53.; finished black plates, £11 103.; galvanised 
sheets, 24 g., £10 7s. 6d. to £10 10s. perton ; block tin, £200 cash, 
and £190 15s, three months, Other quotations :—Copper, £55 
cash, £55 12s. 6d. three months. Lead: English, £13 10s.; 
Spanish, £13; spelter, £24 103.; silver, 242d. per oz. 


Cambrian Combine Strike. 

A meeting of the Executive Council of the South Wales 
Miners’ Federation was held on Monday, the Right Hon. W. 
Abraham (‘‘ Mabon”) presiding. A further discussion took place 
upon the terms arranged at the conference in London last week in 
settlement of the Cambrian Combine Collieries dispute. After 
various propositions had been considered for and against the re- 
commendation of the terms, it was ultimately decided that a 
conference of the representatives of the South Wales Federation 





fair business being done in the ironfounding departments. 


been more difficult, owing largely to a scarcity of tonnage and 


Inland business is on a fair scale for the season 


A coop tone was given to business last week by the 
lementary order on Egyptian Railway 
account came to hand for about 30,000 tons (metrical), and, in 
addition, satisfactory inquiries concerning the Dominion, White 
Some authorities were inclined to 
think that a spurt would be given by the statement that the long 
deferred settlement of the strike would lead to a marked increase 
Granted, 
they said, that a settlement had been signed, it must be some time 
before the pits can restart, and, when they do, it will be a slow 
No one conversant with the coalfield believes 
In a quick restart. Great care is imperative, or serious mishaps 
The leading 
firms have good orders for May and June, and the only class of 
coal that can be said to be weaker on the market is small steam, 
There has 
been quite a rush for small, and this, as usual, has had a slight 


On ’Change mid-week it was generally agreed that the 


Bituminous:—Very 


16s. 6d.; No. 3 Rhondda, 17s. to 17s. 6d.; brush, 13s. 3d. to 


a 


terms of settlement. After the decision of the (‘o 


n | representatives of the Rhondda district from the trite & four 
e | the room, refusing to take further part in the form of ¢ mve lett 


he Matter 
hange, the 
ce, but it 
on the part 


to be placed before the conference. At Cardiff, on ’C 
unsatisfactory termination was quite without influen 
created, if anything, a more pronounced indisposition 
of sellers to undertake forward business, 


n 








AMERICAN NOTES. 


(From our own Correspondent.) 


New York, May 17th 

WITHIN a week or ten days at latest the structural mills. 
the country will probably secure orders aggregating close ri of 
90,000 tons. One order consists of 6000 tons for the battleshj 
New York. Steel rail orders now pending, including some te 
export, count up about 75,000 tons. Considerable bridge poet 
tion has been resolved upon, however, many of the orders tan 


of small lots, ranging from 1000 tons upward. Apart fr 
and structural material, the demand for mill products js rath 

slow, and capacity is on the point of being curtailed jn ntas: 
quence. In Philadelphia the Reading Company yi! order 
4000 tons for track elevation. As to railroad construction it ie 
impossible to make any estimate as to probable orders for the oon 
month or two. The conservative spirit is evident everywhere, but 
it is not likely that capacity of rail mills and structural mills will 
be curtailed ; in fact, some moderate increase appears probable, 
Conditions are favourable, so far as agricultural and other great 
interests are concerned. Judicial decisions that have been pendi 

for months, and which are expected not later than a week re 
Monday, 29th, wil! have a great influence one way or the other, 


om rails 


In bar iron there is a very little movement. The sheet mills are 
selling more corrugated material than anything else. The imple- 
ment interests continue to work practically full time. The opening 
of farming land in North-Western Canada is drawing much imple- 


ment trade in that direction. Reciprocity matters are being 
bitterly fought out on both sides of the line, and conclusions are 
not very remote, so far as this Government is concerned. [Ip 
general manufacturing a conservative policy is pursued, and the 
accumulation of stocks beyond a certain point is carefully guarded 


against. The tin-plate interests are much pleased over the deve. 
lopment of business during the past week. The pig iron makers 
are carrying a stock of pig iron equal to about one month's cop. 
sumption. Any sign of improvement will be followed by a blowing 


in of blast furnaces. The Sea Board Air Line has divided its order 
for 15,200 tons between three concerns. The Southern Railway 
Company has ordered twenty ‘Pacific’ type locomotives and 
twenty-three switching engines, besides quite a string of passenger 
coaches, combination and passenger cars, and postal cars. The 
copper market is in a quiet condition, and exports since the Ist of 
the month are 10,010 tons. For the lst of the month it is thought 
the exports may reach 15,000 tons, Producers are willing to take 
12 dols. for June and July deliveries. The tin market is quiet, 
showing a decline of 1 cent for the week. Consumers are buying 
very little. Some large consumers are supposed to be working 
with a syndicate abroad. 


” 








Tue works for the construction of a direct line joining 
the Nord and Midi stations at Brussels, in order to avoid the long 
circuit which the international trains between France and Holland 
have at present to make through the outskirts of the city, is now 
to be taken definitely in hand. According to the Tims the 
Minister of Railways has just placed a contract for the first section 
of this line, which starts from the Midi terminus and involves the 
construction through different streets of Brussels of seven viaducts, 
to be built partially in masonry and partly in steel framework. 
The principal one will have a length of 83m. The contract has 
been let for the sum of about £144,000, and the total weight of 
iron and steel required is estimated at about 3100 tons. According 
to the terms of the specification the works included in this contract 
are to be completed within 600 days. The first step towards the 
completion of this enterprise, which is not to be finished til] 1915, 
having thus been taken, the Administration of the Belgian State 
Railways is now considering the carrying out of the second section, 
which will start from the Nord terminus and will be connected to 
the first section by means of a tunnel pierced in the central part of 
the town. Asa result of the increase of traffic in the Charleroi 
district, plans are now being considered for laying the first five- 
line track in Belgium on the present double-track line from Luttre 
to Le Campinaire. 


Conrracts.—Ed. Bennis and Co., Limited, have recently 
received orders for over sixty mechanical stokers of various types, 
as well as for conveyors, storage bunkers, conveying shoots, 
elevators, &c., for use with coal and other materials.—Messrs, 
André Citrien and Co. have received a contract for the complete 
gearing outfit of a large dredger which the Fitzroy Dockyard is 
building for the New South Wales (Australia) Government.—The 
Yorkshire Boiler Company, Limited, during the last month has, 
amongst other orders, secured that for a 24ft. by 8ft. 6in. York- 
shire boiler for Bingley, two 24ft. by 7ft. 6in. for Edinburgh, and 
one 24ft. by 9ft. 6in. for Leeds, The guaranteed evaporation of 
the two 7ft. 6in. diameter boilers is 1800 gallons per hour, and 
that of the 24ft. by 9ft. 6in. 1500 gallons per hour.—Drummond 
Brothers, Limited, of Guildford, have supplied to the Argentine 
State Railways one of their universal machines for turning, boring, 
drilling, screw cutting, milling, and gear cutting, known as the 
Drummond-Barreto.—White Brothers Engineering and Machinery 
Ccmpwy, Limited, of High-street, Stratford, E., obtained the con- 
tract for hauling the Brennan mono-rail car from the Shepherd’s 
Bush Exhibition to Gillingham, Kent. The car weighed 26 tons, 
had a length of 37ft. overall, a breadth of 10ft., and a maximum 
height 13ft. 2in. Notwithstanding the many notable hi!ls which 
had to be mounted and descended in Kent, the mono-rail was 
safely delivered at Brennan’s factory.—Siebe, Gorman and Co., 
Limited, inform us that, after trials with all types of rescue appa- 
ratus, the North Staffordshire Coalowners’ Association has 
decided to adopt the ‘‘ Proto” type (Fleuss-Davis patents) for its 
district, and has just ordered from the firm named numerous sets 
of apparatus, oxygen compression pumps, and accessories. This 
firm has supplied upwards of 200 sets of this apparatus to the 
Lancashire and Cheshire Coalowners’ Association for its rescue 
station at Howe Bridge, Lanes., and affiliated collieries during the 
past two years.—The British Westinghouse Electric and Manufac- 
turing Company, Limited, has recently received orders for rotary 
converters to the combined capacity of 4850 kilowatts; rotary 
transformer, 1200 kilowatts ; motors, 1082 kilowatts ; transformers, 
6450 kilowatts ; as well as for turbo-alternators, boosters, balancers, 
switchgear lamp holders, magnetic brakes, &c.—Ozonair, Limited, 
has received an order to install the Ozonair system of ventilation in 
the whole of the stations and tunnels of the Central London Rail- 
way. The method to be adopted will be to fix in each of the 
thirteen stations a complete plant. The total capacity of the 
thirteen plants will be about 90,000,000 cubic feet of pure clean air 
per day. There will be over two miles of ducts.—Siemens 
Brothers Dynamo Works, Limited, have secured an order for the 
electrical equipment of the new works of the Carlyle Trading and 
Investments Trust, Limited, at Bromley, Bow, including the supply 
of generators, motors, switchboards, and electric lighting. ‘The 
wiring has been sub-let by Messrs. Siemens to Walter Mossop and 
Co, The first-named firm has also secured an order for a country 


house lighting installation at Chudleigh, Devonshire, including 
generating plant, accumulator battery, switchboard, and lighting. 
The wiring, which is being carried out with Stannos wires on the 
concentric system, has been sub-let to A. H. Brooking and Co., of 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 


(From our own Correspondent.) 


Rheinland-Westphalia. 

CHANGES of any weight cannot be reported from the iron 
nd steel market, the business done being steady and fairly satis- 
fe tory, though not extensive. Large sales are very keenly 
“os eted for, especially for export In iron ore the slow demand 
of i last few weeks has caused a rise in stocks. Imports of 
foreig? iron ore have increased of late. On foreign, as well as on 
home account, a regular inquiry has been coming in for most 
articles of iron and steel during the week now past, In pig iron a 
healthy business is being done at pretty stiff rates. The negotia- 
tions between the existing Pig Iron Convention and the Sieger- 
land works have been progressing satisfactorily, and a good 
result is expected. Scrap iron shows a rather downward 
tendency, owing to heavy supplies. Moderately good accounts 
are received from the semi-finished steel trade. In the first 
quarter of the present year the sales amounted to 44,000 t., 37 per 
cent. of which was — exported. The manufacturing trades 
generally are well occupied, for there is a good deal of life felt in 
plates and sheets. Girders have also recently shown improve- 
ment, while bars remain dull as before, and cannot realise more 
than M. 105 p. t.; inland consumption is rather better than that 
on foreign account. The hoop mills report themselves well em- 
ployed ; in the border district the Convention price of M. 140 to 
M. 145 p.t. cannot always be maintained, owing to the keen com- 
petition of South German and Silesian mills, Heavy sorts of plates 
meet with good demand, at any rate on home account, while 
foreign orders are keenly competed for; for home sales M. 122 to 
M. 124 p.t. are generally obtained. A quietening down can be felt 
on the wire market, but the mills are still sufficiently occupied. 
Much the same can be said of drawn wire and of wire nails. On 
the 24th inst. a meeting of the Wire Rod Convention took 
place, when the prices for the third quarter were fixed. A 
tolerably good business is done in hardware, although prices leave 
much to be desired. Endeavours to change the Rivet Union into 
a syndicate have not been successful, having met with considerable 
difficulties; they have therefore been given up as hopeless, and 
the Rivet Union will probably cease on the 30th of September. 
The basis price of M. 155 p.t. for rivets is only nominal, much 

less being taken. 


List Quotations. 

The following are the present list rates per ton free at 
works :—Raw spathose iron ore, M. 11.60 ; roasted ditto, M. 16.50 ; 
Nassau red iron ore, M. 14; spiegeleisen, 10 to 12 per cent. grade, 
M. 63 to M. 65; Rhenish-Westphalian white forge pig, M. 59 to 
M. 60; Siegerland sorts, M. 58 to M. 59; iron for steel making, 
M. 59 to M. 63; German Bessemer, M. 70; basic, free Luxem- 
burg, M. 52 to M. 53; Luxemburg foundry pig, No. 3, M. 50 to 
M. 52; Luxemburg forge pig, M. 48 to M. 50; German foundry 
pig, No. 1, M. 66; No. 3, M. 64; German hematite, M. 70; 
common bars in basic, M. 135 to M. 140; common plates in basic, 
M. 122 to M. 124; steel plates for boilermaking purposes, M. 132 
M. 134; sheets, M. 137 to M. 142.50; drawn wire, M. 130. 


Steel Convention. 

The sales of the Steel Convention in April of the present 
year were 440,416 t., as compared with 653,020 t.in March of the 
present year, and as compared with 415,549t. in April, 1910. Of 
the above-named amount, 124,927 t. consisted of semi-finished 
steel, as compared with 170,713 t. in March, and with 125,637 t. in 
April last year; railway material, 137,352t., as compared with 
244,154 t. in March of present year, and with 117,459t. in April, 
1910; sectional iron, 178,137+t., as compared with 238,153t. in 
March of present year, and with 172,353 t. in April, 1910. 


The German Coal Market. 
House coal is dull, while all descriptions of engine fuel 
meet with strong request at stiff rates, 


Austria-Hungary. 
ka Iron and stee] show a somewhat quiet tendency. There 
is little new business being offered, and the future is not therefore 
so well assured as makers could wish. Thedemand for coal is not 
extensive, but has continued regular during the week. 


The Belgian Iron Market. 

Reports state that the iron and steel industries are well 
employed. Asa rule consumers are still rather inclined to ask for 
small deliveries, and makers in a good many cases are feeling the 
need of extensive orders very much. This is specially the case in 
pig iron, where prices can only be maintained with difficulty. In 
plates an active and remunerative business is being transacted. 
In the coal trade the condition remains as previously reported. 
There is not much business being done in house coal. 


Swedish Exports. 

During the first quarter of 1911 the exports of iron and 
steel and manufactured iron were as follows :—Pig iron, 14,000 t. 
+ 2200 t., as compared with the same period in 1910 ; scrap iron, 
1200 t. + 100 t., as compared with 1910 ; castings, 3000t. + 100 t., 
as compared with 1910; blooms and rods, 4300 t. — 1000t., as 
compared with 1910; billets and semi-finished steel articles for 
pipes, &c., 7200 t. + 1500 t.; bars, 24,200 t. — 2700 t.; scraps of 
bars, 700 t. — 100 t.; drawn wire, 7100 t. — 400 t.; plates, 400 t. 
+ 100 t.; pipes and parts of pipes, 2100 t. — 1000 t.; drawn wire, 
800 t., the same as in 1910; nails, 2000t. + 200t. The total 
export of iron and steel was 67,000 t., or 1000 t. less than in 1910. 
The production during the same quarter was :—Pig iron, 170,700 t. 
(+ 21,600 t., as compared with the same quarter in 1910); blooms, 
37,200t. + 1900 t.; Bessemer castings, 22,800t. — 5400t ; Martin 
rah aa 88,300 t. + 2800 t., as compared with the same quarter 
in 1910, 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. JOHN SPENCER asks us to state that he has removed from 
121, West George-street, Glasgow, to 203, West George-street, 
Glasgow, His telephone numbers remain—National, 8953 City ; 
Post-office, 2666 Central. 

WE understand that Curtis's and Harvey, Limited, explosives 
manufacturers, of 8, Gracechurch-street, London, E.C., have 
acquired an interest in a factory in Canada, to be known as 
Curtis's and Harvey (Canada), Limited, where they will manu- 
meer explosives of every description for supplying the Canadian 
narket, 

THE Rees Roturbo Manufacturing Company, Limited, of Wol- 
verhampton, informs us that for greater facility in dealing with 
London, South of England, and foreign business, it has opened a 
branch office at Norfolk House, Victoria Embankment (opposite 
Temple Station), London, W.C. Telegrams, ‘‘ Hydroturbo,” 
London ; telephone, City, 9156. 

Mr. H. SpaNNaGEL, Broad-street House, New Broad-street, 
London, E.C., announces that he has accepted an appointment 
with a German engineering firm at Dortmund, and that he has closed 
his office at the above address, Messrs, Veithardt and Co., 
iantted, 26 and 27, Bush-lane, Cannon-street, London, E.C., have 
Deen appointed by Messrs. M. A. G. v. Gebrueder Klein, of Dah)- 


BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

‘ Copies of Specifications ne be obtained at the Patent-office Sale Branch, 
25, thampton-buildings, Chancery-lane, London, W.C., at 8d. each. 
The first date given is the date of application; the second date at the 
end of the abridgment is the date of advertisement of the acceptance 
of the complete specification. 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-office of opposition to the grant of the Patent. 








INTERNAL COMBUSTION ENGINES. 


387. January 6th, 1911.—IMPROVEMENTS IN INTERNAL COMBUS- 
TION ENGINES USING LIQUID FUEL, Wilby Biichtold, of Steck- 
born, Switzerland. 

The engines referred to in this specification are those of the 

Diesel type. In place of the ordinary combustion chamber a cavity 

A is formed in the end of the piston, into which the jet of liquid 

fuel flows from the passage B leading from the diffuser. The oil 

fuel jet strikes the back of the cavity A, and becoming mixed with 





the air under pressure already therein, sweeps round the cavity 
walls in the manner shown by the arrows. In this way, it is 
explained, the fuel is kept away from the cylinder walls, and there- 
fore after-combustion is prevented. The patentee also states that 
he has found that the longer the jet of fuel and the thicker the 
layer of air in which it is injected the more perfect will be the com- 
bustion.—May 3rd, 1911. 


3489. February 11th, 1911.—IMPROVEMENTS IN THE LUBRICATION 
OF INTERNAL COMBUSTION ENGINES, K. I, Crossley and A. W. 
Reeves, both of Crossley Motors, Limited, Gorton-lane, Man- 
chester. 

In order to cool the lubricant which is applied to the working 

cylinders, and so reduce the amount consumed and increase its 
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lubricating properties, the oil is caused to pass through the arrange- 
ment shown. This consists of a reservoir attached to the base of 
the motor, through which reservoir a number of tubes run. The 
oil falls on to the surface of these tubes, through which air is forced 
by the motion of the vehicle. From the reservoir the oil is sucked 
by a pump through the outlet A.— May 3rd, 1911. 


TURBINE MACHINERY. 


5067. February 28th, 1911.—IMPROVEMENTS IN SHAFT PACKINGS, 
The British Thomson-Houston Company, Limited, 83, Cannon- 
street, London, E.C. 
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ring B. This ring is composed of carbon, and is formed of several 
segments. These segments rest yieldingly within the casing A, 
being supported therein by means of spiral springs C. The inner 
edge of the carbon ring is serrated so as to form a labyrinth pack- 
ing.—May 3rd, 1911. 


DYNAMOS AND MOTORS. 


29,549. December 20th, 1910.—IMPROVEMENTS IN OR RELATING TO 
THE REGULATION OF ALTERNATING-CURRENT GENERATORS 
WORKING IN PARALLEL, Siemens Brothers, Caxton House, 
Westminster, 8. W. 

When two or more alternators are connected in parallel, it is 

desirable that they should automatically share the load, whether 

useful or wattless, between them in proportion to their normal 
capacities. According to this invention, a relay device is employed 
in connection with each generator, having a potential winding 
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excited by the generator and a series winding carrying a current 
equal to the difference between the arithmetical mean of all the 
currents of the other generators and the current of any particular 
generator considered. This device controls the voltage regulating 
mechanism of its particular generator, which mechanism may be 
of the motor-actuated rheostatic type or of the quick-action type. 
The connections for the regulators used with the generators are 
shown in the diagram. The theory of the arrangement is thoroughly 
explained. — May 3rd, 1911. 


5247. March 2nd, 1911.—ARRANGEMENTS FOR THE COOLING OF 
Rotors OF ELECTRICAL MACHINES, Svemens Schuckertwerke 
G.m.b.H., of Askanischer Platz 3, Berlin, 8.W., Germany. 

This invention consists in providing ventilating ducts in imme- 

diate proximity to the sides of the rotor winding slots, so that a 

ready transfer of heat takes place from the windings to the rotor. 

A section of a cylindrical rotor of a synchronous generator is illus- 
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trated, the machine having two poles. The magnetic axis lies 
along A A,and BBis the neutral axis. The ducts K which areformed 
in the sides of the teeth Z of the slots N are not provided with slots 
lying along or near to the axis A A. If desirable a number of ad- 
itional slots X may be provided, being situated close to the 
bottom of the slots or being formed by an extension of the rotor 
slots N themselves.— May 3rd, 1911. . 


GAS PRODUCERS. 
16,984, July 16th, 1910.—IMPROVEMENTS IN GAS PRODUCERS, 


James Dunlop, of 69, Armadale-street, Dennistoun, Glasgow. 
This invention relates to gas producers for use with bituminous 
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or caking fuels and has for its object to provide an improved con- 





The shaft packings referred to are such as are used in multi- 
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stage turbines, The-stuffing-box casing A contains the packing 


struction of fuel feeding and stirring devices by means of which 
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the fuel will ba fed to the fire-grate of the producer and s‘irred 
about in the producer to prevent caking. A hollow bar A is dis- 
posed vertically in the producer and provided at its lower end with 
a helical extension B dipping into a fuel magazine C. On the 
hollow bar A at different heights above the fire-grate D there are 
fitted downwardly inclined hollow arms E. The upper end of the 
bar A is passed through a stuffing-box F in the top cover G of the 
producer. A gear wheel is fixed to the hollow bar A, and gearing 
is used to rotate the gear wheel and the hollow bar. A worm 
wheel H is secured to the bar A and is operated by means of a 
worm I on a driven shaft J. The top cover G of the producer 
serves as the water vaporiser, and the upper end of the hollow bar 
A may be immersed in the vaporiser or a tube L may be led into 
the hollow bar A and the water supply to the vaporiser taken 
through the tube L, the water which enters as at M reaching the 
vaporiser by overflowing from the hollow bar A as at N. The 
hollow bar will thus be cooled. The fire-grate has rocking bars, 
which are moved by the lever to be seen on the left of the pro- 
ducer.— May 3rd, 1911. 


PUMPING AND BLOWING MACHINERY. 


9769. April 21st, 1910.—AN IMPROVED INTERCOOLER FOR USE IN 
CONNECTION WITH COMPRESSORS OF AIR AND OTHER GASES, 
Belliss and Morcom, Limited, and Albert Charles Pain, both 
of Ledsam-street Works, Birmingham. 

The intercooler is composed of an external casing divided into 
two chambers by a central partition A. The compressed air is 
admitted at B, where it is divided into two streams by the edge of 
the partition plate. These streams mingle again at the exit C 
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after having travelled up and down past baffle plates disposed 
within each chamber. These compartments contain tubes through 
which cold water is circulated, the tubes being supported 
between end plates and passing through the central partition 
A. The circulating water enters at D, and leaves at E, so that 
the coldest water is in contact with the coldest gas.—May 3rd, 
1911. 


MACHINE TOOLS AND SHOP APPLIANCES. 


11,117. May 5th, 1910.—IMPROVEMENTS IN GAS BURNERS APPLIC- 
ABLE FOR MELTING FURNACES AND OTHER PurRpOsEs, E. R. 
Brayshaw, Mulberry-street, Hulme, Manchester. 

A is the gasand B the compressed-air inlet. The air-pipe is 
connected to a nozzle C situated within the burner, while the gas, 
after passing through the chamber D, issues from the annular 





space left between the nozzle C and the walls of the burner. The 
airand gas then pass together downwards into the mixing chamber 
E, where they impinge upon the conical baffle F. Flowing round 
this, the mixture passes through the holes G into the interior of 
the baffle element, and so into the supply pipe H leading to the 
furnace.— May 3rd, 1911. 


28,828. December 12th, 1910.—IMPROVEMENTS IN PLANING Ma- 
CHINES, Hugh Smith and Co., Limited, Possil Engine Works, 
Possilpark, Glasgow, and A. R. Smith, of the same address. 

In the planing machines referred to in this specification the work 
table is stationary and the tool saddle is moved by a reversible 

electric motor. The illustration shows the invention applied to a 


plate edge planing machine. The tool saddle is driven by means 
of a pinion A meshing with a rack B fixed to the body of the 
machine. The pinion A is driven through suitable gearing by’ the 
reversible electric motor C carried on the saddle A switch D 
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controls the motor, this switch being operated either by hand or by 
an automatic kicking gear governed by the kicker E and stops F, 
A platform G is provided for the operator to travel on the saddle. 
—May 3rd, 1911. 


TESTING AND MEASURING INSTRUMENTS. 


| 1930. January 25th, 1911.—ELectriciry MeTeR wHicH INDI- 
CATES THE CONSUMPTION ABOVE A CERTAIN ENERGY, A//ge- 
meine Elektricitdéts, Cesellschaft, of 2-4, Friedrich Karl Ufer, 
Berlin, N.W., Germany. 
Electricity meters are known which indicate the consumption 
| above a certain energy by the difference in speed of two or more 
parts rotating in the same direction, of which one is driven by the 
| meter and the other by a constant force corresponding to the 
determined maximum energy. The object of this invention 
relates to a further modification of this principle. Whilst the 
number of revolutions of the shaft A which is rotated at a constant 
speed corresponding to the determined maximum energy, is 
greater than the number of revolutions of the wheel O or of the 
meter connected thereto the counting mechanisms 1 and II are 
































advanced an equa] amount; as the movement of the shaft A is 
transmitted to the wheel H by the toothed wheels D, E, and F, 
and the pawl G, and as the transmission gear is the same the 
counting mechanism I is advanced in the same manner as the 
counting mechanism II. The more slowly rotating meter need 
not rotate as fast as the shaft L, as the pawl M will slide over the 
wheel N. If, however, the speed of the consumption meter is in- 
creased then the speed of the wheel O surpasses that of the wheel A 
or of the wheel F, and the shaft Lis thus driven by the mechanisms 
M N at a correspondingly higher speed, whilst the pawl G slides 
over the ratchet wheel H. In consequence of this the counting 
mechanism I registers the greatest number of revolutions of the 
wheel O, whilst the counting mechanism II as before counts the 
number of revolutions of the shaft A. The difference of the 
results of the two counting mechanisms I and II shows the con- 
sumption above the determined maximum consumption.—May 3rd, 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 


990,735. SreaAM Trap, P. J. Heffernan, Bayonne, N.J.—Filed 
January 7th, 1911. 

The action of this steam trap is evident from the drawing. 

Attached to the outlet there is a horizontal shank having an enlarge- 

ment at its inner end. This enlargement is formed with a vertical 

discharge passage terminating in a valve seat. There is a duct 











leading from the valve seat to the discharge. A valve works 
co-axially in the discharge passage, and a lever system is connected 
to the other end of the shank, being suspended from the latter. 
A float is connected to the upper end of the lever system, and a 
lever carries the valve and is connected to the lower end of the 





lever system. 


990,327. Vapour Burner, H.C. Wright, Bristol, Conn., 
to the Bristol Brass Company, Bristol, Conn., 
Connecticut.—Filed November 1st, 1909. 

In this invention there is a vapour burner comprising a font 
having a priming groove, with a burner tube adjacent thereto, ang 

a gravitative device secured to and projecting into the font. [hig 


ussignoy 
a Corporation of 


RBA 


gravitative device has an extension passing over the priming groove 
for transferring fuel liquid from the font into the priming groove, 
There are also means for automatically withdrawing the extension 
from the priming groove. There are seven claims. 


989,631. CooLinc TowgrR, O. H. Mueller, Camberwell, Biyland 
assignor to H, R. Worthington, a Corporation of New Jersey d 
Filed April 9th, 1910. 

The patent is for the combination with the piers and base girders 
of the tower of metal columns extending upward through the 
filling portion and anchored to the girders and piers, a ring of 


989631 


tie plates at the top of the columns, a chimney secured to and 
supported by the columns and tie plates, and thin metal plates 
secured to the columns and enclosing the filling. Air ducts are 
provided at different levels. There are five claims. 


989,694. Lubricator, J. A. Charter, Chicago, Ill,—Filed Maich 
2nd, 1910. 


A number of rams are arranged in a circle, The upper ends are 


kept in contact with a “drunken” disc by springs. The disc is 
caused to revolve by worm gearing, and so the rams are worked 
up and down and pump the oil to the places where it is required. 


989,723. Turing, R. H. Rice, Lynn, Mass., assignor to General 
Electric Company, a Corporation of New York.—Filed August 
5th, 1909. : 

This patent is for the combination with a turbine of a pipe 

taking steam from a low-pressure stage, valves controlling the flow 





























ipe, and 


of steam from that stage to the next, a float in the 
here are 


operative connections between the float and the valves. 





nine claims. 
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National Insurance. 

To the employer of labour the event of the 
month was the introduction of the Government Bill for 
compulsory insurance against illness and unemployment. 
The measure Was cordially received on its first reading, 
put more mature consideratiuu has brought forth a host 
of doubts and misgivings which are strictly without party 
bias. It is virtually two Bills in one, and it would have 
been better to treat it as such. The health insurance 
part will extend with some exceptions to all persons who 
earn less than £160 per year. They will pay, by deduc- 
tion from their wages, fourpence a week if they are men 
and threepence if they are women. The employer will 
pay threepence per week for each person employed, and the 
State will pay two-ninths of the benefit in the case of men 
and one-fourth in the case of women. Into what these 
benefits will be we cannot go here. It is far from obvious 
why the employer should be called upon to pay at all, 
since there is no more probability of a workman contract- 
ing an illness in the factory than outside. The second 
part of the Bill applies at present only to workmen in the 
building and engineering trades, and is also compulsory. 
Every man is to pay 24d. per week, the employer the 
ion amount per man, and the State one-third of the 
joint contribution. The benefit received by the workman 
will be 7s. per week in the engineering and 6s. per week 
in the building trades. The employer will receive no 
benefit; ultimately in one form or another he will pay 
the premiums for his men as well as himself unless the 
men succeed in thrusting the burden of it on to the State, 
as they are now endeavouring to do. The principle on 
which they work appears to be “thrift at some one else’s 
expense.” 


The French Railway Agitation. 


THERE have been a good many incidents of late 
to prove that the feeling of unrest amongst the French 
railwaymen is far from being allayed. The refusal of the 
companies to comply with the ultimatum of the Minister 
of Public Works to take back the men who were dis- 
charged on the occasion of the strike last year has con- 
siderably upset the equanimity of the Railwaymen’s 
Union. It has vainly endeavoured to bring pressure 
upon the Government to put into force the threatened 
measures of retaliation, but unfortunately for the union, 
the Senate has stepped in to blame the Chamber of 
Deputies for its “unconstitutional interference.” The 
Senate argues that authority should be in the hands of 
those who have the responsibility, and that, consequently, 
the Chamber had no right to dictate to the companies on 
matters affecting the safe working of the lines. In the 
belief that Government would have been morally bound 
to follow up its ultimatum by compelling the companies 
to take back the discharged men, the Railwaymen’s 
Union proposed to support the Minister by organising a 
general strike. The secretary of the union was, however, 
grieved to find that the Prime Minister refused to grant 
him an interview to discuss this proposal, and, to make 
matters worse, the men on the Est Railway absolutely 
refused to be a party to such a movement on the ground 
that sufficient damage had already been done by the last 
ill-advised strike. While the union finds its action 
paralysed, there is undoubtedly a good deal of obstructive 
influence at work on the railways, and during the past 
week some scores of telegraph and signal wires have been 
cut on the Nord and Etat Railways, whereby it has been 
found necessary to organise an extensive system of 
inspection. 


Industrial Bursaries. 


THE Royal Commissioners for the Exhibition of 
1851 are showing their progressiveness by establishing a 
new scheme of industrial bursaries. The proposition is 
to grant to youths after the completion of a three years’ 
course in a recognised technical school, an allowance of 
£100 per year to enable them “to tide over the period 
between their leaving college and obtaining remunerative 
employment in industry.” As a rule, the bursary will be 
held for one-year, but it may be renewed for a second, 
and under special circumstances for a third. The appli- 
cant will be selected not only by academic success, but 
by consideration of his practical abilities likely to lead to 
his advancement “ in manufacturing work,” and he must 
convince the Commissioners that he can obtain a post in 
engineering or other manufacturing works within one 
month of his election, and that he is in need of pecuniary 
assistance to enable him to accept the post. We give the 
exact terms of the Commissioners’ memorandum on 
another page. It is tantalisingly vague, and leaves us 
convulsed by uncertainties. Possibly that is intentional ; 
the Commissioners may desire to have a very free hand, 
but it would be satisfactory to know exactly what they 
have in mind. If the idea is to pay a youth during the 
time of his apprenticeship, then one year is too little, and 





one hundred pounds inittoo much. Now-a-days, appren- 
tices are always paid something, and they could live com- 
fortably on a bursary of £50 a year. Age must also be con- 
sidered, and as the Commissioners allow candidates up to 
twenty-five, apprenticeship would appear to be out of the 
question. Apprenticeship should be ended by that age. If 
the idea is to make a limited army of “ remittance-men”’ 
the scheme must be looked upon with distrust. We hope 
the Commissioners will see the advisability of being more 
expansive. 


National Insurance in France. 


Tue difficulties in the way of enforcing the law 
for the payment of old age pensions to the working classes 
have probably by now convinced the French Government 
that it is desirable very carefully to investigate the pos- 
sible consequences before embarking upon what it is usual 
to call “social legislation.” The idea of giving every 
worker a pension when his capacity for labour is ended 
has always appealed strongly to the Socialist party, and 
it was expected that the new law would have been hailed 
as one of the most enlightened enactments of the age. 
To the pained surprise of the Government the working 
classes refuse to accept the gift which is offered them at 
the expense of the employers and the workmen them- 
selves. Doubtless they would be quite willing to approve 
of the principle of the pensions payable at an age which 
statistics show that not more than one in ten of the 
workers is likely to reach, if the burden were borne 
exclusively by the employers or by the State. They 
refuse to contribute their own share of 9f. a 
year. The men object not only to the principle of con- 
tributing to the pension fund, but they are strongly 
opposed to what they regard as the vexatious interference 
of the formalities that have to be fulfilled, and they are 
undoubtedly more or less influenced by want of con- 
fidence in the State management of public finances, 
the recent revelations and scandals having shown 
them that there is a lamentable waste of money 
in the various Government departments. Accord- 
ing to the terms of the Jaw, every man, woman, 
or child working for a wage was to have filled up the 


‘pension forms by May 15th, and in default certain 


penalties were threatened. In many districts the forms 
were publicly burned, in others no notice was taken of 
them, and comparatively few forms have been filled up 
by other than aged people who will receive their pensions 
within a short period. After this failure the final date for 
sending in the forms was extended, with, however, no 
better result. The local authorities were then invited to 
fill up the forms from the registers. The Minister has 
further organised conferences all over the country to 
explain to the working classes the benefits conferred upon 
them by the new law, but the active opposition of a few 
weeks ago has been followed by passive indifference, 
which makes the situation of the Government all the 
more difficult. At the moment the great majority of the 
working community is liable to pains and penalties for 
not complying with the requirements of the law which is 
to come into force early in July, and it is not easy to see 
how the Government can find a way out of the dilemma 
without modifying the law, by suppressing, for example, 
the compulsory clause until such time as the working 
classes get accustomed to the idea of contributing to 
the fund. 


The Canals and Waterways of Ireland. 


Tue Royal Commission on Canals and Water- 
ways published during the month its report on the canals 
and inland navigations of Ireland. The latter differ from 
those in this country in that many of them have been 
constructed with money furnished by the State or raised 
by taxes. Moreover, there is, on the average, consider- 
ably less traffic per mile on them than on most British 
canals. It was ascertained during the course of the 
inyuiry that with the exception of three canals all the 
waterways of Ireland were being carried on at a loss; 
yet the Commissioners are of opinion that it would be 
wise to incur some expenditure—and they estimate that 
it would be comparatively small—to keep alive inland 
navigation in Ireland. They state that the physical 
conformation of the country, and the abundance of water 
supply during the larger part of the year, are more favour- 
able for water transport than the conditions existing in 
some other countries. They appreciate, however, that 
whatever course is decided upon, the exact action to be 
taken must depend to a great extent upon what is 
decided in connection with the railways. Whether or not, 
however, the Government takes over the railways the 
Commissioners think that State control would be neces- 
sary for the effective administration of the waterways. 
They are of this opinion, in great measure, because they 
consider that the true solution of the present condition of 
affairs can only be brought about by reconciling the 
conflicting interests of navigation, drainage, water-power 
and fisheries, which reconciliation, they think, could only 
be effected by the State. They are satisfied, however, 





that, so far a3 physical difficulties are concerned, modern 
engineering science, properly administered, could do all 
that is required. 
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Disorganisation on the Nord. 


Prior to the late railwaymen’s strike the 
organisation of the Northern of France line was regarded 
as an example to be copied by other companies. No 
complaint could be made regarding the rapidity, regu- 
larity, and security of the traffic, and from a financial 
point of view the results were more satisfactory than on 
any other line in France. Since the strike, however, the 
working of the Nord Railway has not been proceeding so 
smoothly, and the backsliding is so obvious that the 
Minister of Public Works instructed the Director of the 
State Control Department to prepare a report upon the 
present condition of things. In this document the organ- 
isation of the Nord is likened to an “instrument of pre- 
cision ” which has “ lost its equilibrium.” In other words, 
the management of the railway is quite as perfect as it 
has been in the past, but its effectiveness has been 
impaired by altered circumstances which coincide with 
the system of gréve perlée introduced by the men after 
the late strike. The Director of the State Control 
Department admits that there is a good deal to be done 
on the Nord in the way of enlarging stations and building 
new sidings, but he insists more particularly upon the 
general slackness of the service and the way in which it 
is wilfully disorganised. If the Railwaymen’s Union 
expects that this system of obstruction will compel the 
companies to take back the discharged hands, it is certain 
to be disappointed. The Nord Company, like the others; 
is determined to fight the Union, and as a means of 
improving the service preparations are being made for 
the carrying out of important works which will render the 
company less dependent upon the initiative of the men. 


The Launch of the Titanic. 


On Wednesday last the huge White Star liner Titanic 
was launched at Belfast by Harland and Wolff. This 
vessel, as all the world knows, is sister ship to the 
Olympic, which is now completed, and starts on her 
maiden voyage to America from Southampton next 
week. Figures on paper convey but a small idea of 
the enormous size of these gigantic steamships. They 
must be seen with other vessels hitherto considered large 
alongside them in order that a proper conception may be 
obtained. However, we may say that the Titanic—a 
counterpart in every way of the Olympic—is 882ft. 9in. 
long overall, has an extreme breadth of 92ft. 6in.,and a 
depth moulded from the keel to the top of the beam of 
the bridge deck of 78ft. 6in. Her gross tonnage is 
about 45,000 tons, and her displacement about 66,000 
tons. Her machinery is to consist of a combination of 
reciprocating and turbine engines, with a combined total 
of some 45,000 or 46,000 horse-power on her three shafts. 
This power will, it is anticipated, give her a speed of 
some 21 knots, but it would be no surprise if a higher 
speed than this were to be realised. However, neither 
vessel is intended to compete in speed with some of the 
faster vessels now crossing the Atlantic, though they 
certainly cannot exactly be considered to be slow boats. 
The White Star line has never given any of its ships 
excessive speed. There is room for no fewer than 2500 
passengers, and the accommodation throughout is of the 
highest possible class. Indeed, the steerage passengers 
will probably be better off than were saloon passengers 
on the liners of twenty years ago. 


Berlin Railways. 


Important changes in the original scheme of 
electrifying the Berlin City Steam Railway, coupled with 
the improvement of the condition of the Prussian ex- 
chequer, have apparently resuscitated this project to such 
an extent that there are prospects of its realisation in the 
near future. The original plan was not only to introduce 
electric propulsion, but also completely to reconstruct the 
whole elevated track. The cost of this scheme was 
estimated at 180 million marks, a sum that the Prussian 
Government could not afford to grant. Experience gained 
recently in the working of the suburban heavy electric 
railway, Blankenese-Hamburg-Osdorf, and of the main 
line section, Bitterfeld-Dessau, has shown that the elec- 
trification of the Berlin City Railway can be more cheaply 
effected by simply coupling electric locomotives to the 
City Railway trains and without materially altering the 
existing track. The current is to be conducted to the loco- 
motives by overhead conductors as on the Hamburg 
suburban line. For the sake of economy and more rapid 
service the interurban trains will also be hauled by electric 
locomotives over the City Railway lines. The electric 
current required is to be derived from a gigantic power 
station near Bitterfeld, the nucleus of which already 
exists and is supplying the main line section, Bitterfeld- 
Dessau. A heavy underground cable is to conduct the 
current at a pressure of 60,000 volts to Berlin, where it 
will be transformed at special transforming stations to 
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the voltage required for the city trains. The original 
central station plan, which provided two electric 
generating stations near Berlin, has been abandoned. It 
is expected that the first sums for carrying out this 
electrification project, which has been dormant for a con- 
siderable time, will be included in the next budget or in 
the next Railway Loan Bill. 


Electrification of a London Railway. 


AFTER some very quick work, the London, 
Brighton and South Coast Railway managed to get the 
electrification of its line between Victoria and the Crystal 
Palace completed by the 12th of the month. This under- 
taking was entered upon as a consequence of the very 
satisfactory results of electrically working the line 
between Victoria and London Bridge, and was hurried 
forward in view of the large numbers of passengers 
expected to travel to the Crystal Palace for the Festival 
of Empire. The present scheme not only includes the 
conversion of the line mentioned, but of that from the 
Crystal Palace to Selhurst, and of that from Peckham 
Rye, to West Norwood, and Streatham Hill. The system 
of traction employed is identical with that on the South 
London line, but the train unit consists of three coaches, 
two of them provided with motors, instead of two coaches, 
one a motor and one a trailer, as in the case of the line 
first electrified. Moreover, the motora are themselves to 
be of greater power. Unlike the Tube Railways and the 
Underground, the coaches are provided with side doors. 
The Brighton Company’s officials are satisfied that this 
form of coach lends itself better to the quick filling and 
emptying of trains than does that with the doors at either 
end, and even that possessing a central door as well. As 
the time schedule only allows of stops amounting to 
seconds at the various stations, anything which will avoid 
delays is naturally adopted. That the Brighton Company 
intends eventually to electrify its line to Brighton is now 
an open secret, but before then it seems fairly certain 
that it will convert all its suburban lines. 


The Progress of Aeronautics. 


THE month has witnessed a crowded scene in 
the field of artificial flight. Death, disaster, and new 
enterprise have been rife, and from it all the impartial 
spectator must find it hard, if not impossible, to arrive at 
a just measure of the net progress made. At least nine 
people have been killed on or by aeroplanes, many more 
have been injured, the Deutschland and the Lebaudy 
airships have suffered total wreck, and minor accidents 
have been reported in connection with the Parseval IL., 
the Army airship Beta, and the naval airship at Barrow. 
Whether or not we should include the actual “launch ” 
of the last-named vessel in our list of disasters is a matter 
which time—probably a short time—will prove. It is 
certain, however, that her advent is not a matter for 
national jubilation. Public interest in aeronautics has, 
however, been directed in other directions during the 
month. On the afternoon of the 13th a demonstration 
of flying for military purposes was given at Hendon, 
under the auspices of the Parliamentary Aerial Defence 
Committee. In the presence of a distinguished company, 
the possibilities of the aeroplane for bomb-dropping, 
despatch-carrying, and scouting purposes were shown. 
On the 23rd Lord Haldane and Mr. M’Kenna received 
a deputation at the House of Commons from the above- 
mentioned League in order to impress upon the authori- 
ties the importance of aeronautics for military purposes. 
We are glad to see that Lord Haldane at least recognises 
the evolutionary stage in which the whole subject is at 
present, and that he feels some doubt as to the practica- 
bility of the dirigible balloon. Atthe Mansion House a 
conference was held on the 24th by the League, whereat 
various schemes for furthering the public interest in 
aeronautics as a factor in the defence of the country were 
discussed. We understand that the audience was scanty. 
However, it was resolved among other matters to establish 
a fund to create a Nationa] Institute and School of Aero- 
nautics. Last of allcomes the Home Secretary's vaguely 
worded Bill dealing with certain restrictions to be placed on 
the practice of flight where it is dangerous to the general 
public. This Bill cannot act otherwise than as a 
hindrance to the development of aviation in this country. 
Moreover, it is quite unnecessary, as the restrictions which 
it seeks to impose are already honourably observed by all 
aviators. Mr. Churchill, before framing this Act, might 
have reflected for a short time on the repressive effect of 
similar laws in the early days of the motor car. 


Clyde Graving Docks. 


EXHAUSTIVE repairs to the older of the two 
graving docks at Troon have just been completed by the 
Glasgow and South-Western Railway Company, which is 
responsible for the maintenance of harbour facilities at 
this old Ayrshire port. New dock gates of steel construc- 
tion have been substituted for the old wood gates, and this 
work has been carried out by Sir William Arrol and Co., 


Glasgow, while the rock excavation and concrete work 
have been in the hands of the railway company’s own 
workmen. This old dock at Troon, and the still older 
dock at Port-Glasgow—the dates of construction being 
1810-12 and 1796 respectively—were long the largest 
graving docks in the West of Scotland, and, prior to the 
opening of a first graving dock at Glasgow Harbour by 
the Clyde Trustees in 1875, were often requisitioned by 
Glasgow and Greenock shipowners for repairs to their 
largest vessels. The subsequent construction of larger 
docks by the Clyde Trustees in 1886 and in 1898, as well as 
private docks, even earlier, by Messrs. Tod and Macgregor 
at Partick ; Scott and Co., Greenock, and Caird and Co., 
Greenock, rendered it unnecessary for vessels trading to 
Glasgow to go so far afield as Troon for overhaul and 
repair. Now, with all the facilities of this kind in 
existence on the Clyde and the West Coast of Scotland, 
there seems to be no plethora of graving docks, and the 
need that has long been felt for a dock, of immensely 
greater capacity than any at present available, is about 
to be provided by the Clyde Trustees at Renfrew. 


Trade Unionism in France. 


THE long series of defeats experienced by the 
Confedération Génerale du Travail does not appear to have 
in any way lessened the activity of that body. Its inter- 
ference in all questions affecting employers and workmen 
has become such a nuisance that the employers in many 
industries have decided to make a firm stand against the 
Union. At one of the bolt-making factories in the 
St. Etienne district the men had been out on strike for 
about two months, when the employers gave notice that if 
they failed to return to work by a certain day the factory 
would be shut down. As none of the hands put in an 
appearance, the bolt makers in the district issued a public 
proclamation to the effect that they intended to treat with 
the men independently of the Union and fix wages and 
the conditions of work in the manner they thought best. 
Consequently, if the hands refused to return to work there 
would be a general lock-out. By a singular coincidence, 
the works at which the strike was taking place were com- 
pletely destroyed by fire on the day when the general 
lock-out was to take effect. In many other parts of the 
country there is more or less agitation, and the influence 
of the Unions has even extended to agricultural districts, 
where labourers have fixed their own terms and invaded 
farms with the intention of working in defiance of the 
owners. The trouble became’so serious that a military 
force had to beemployed to maintain order. The stiuggle 
between the Unions and employers has obviously reached 
a critical stage, but the Unions must be defeated, for the 
simple reason that employers cannot possibly carry on 
business under their domination. Unfortunately, there is 
likely to be considerable trouble before this result is 
attained. 


Aeroplane Races. 


THE past month has witnessed the beginning of 
a series of town-to-town aeroplane races which have 
apparently put an end to the practice of organising flying 
meetings over enclosed grounds. These meetings always 
offered an element of danger, and were unprofitable to 
the promoters, and as soon as airmen acquired sufficient 
confidence to fly abroad, the speculator had to give up all 
idea of attracting crowds to aerodromes. The race from 
Paris to Madrid started badly with the fatal accident to 
the Minister of War, but it was saved from failure by the 
successful flight of Vedrines on a Morane aeroplane, who 
was the only one to reach the Spanish capital. The 
interest aroused by the race in Spain was considerable. 
The contest from Paris to Rome was much more success- 
fully organised, the starting of a dozen competitors from 
Buc in about a quarter of an hour offering a particularly 
impressive sight, and although all have met with slight 
accidents when landing in unknown places, and several 
competitors have been unable to proceed, those who are 
continuing are, nevertheless, making a very interesting 
race. The next contest will be over a circular course from 
Paris, through Belgium, to London and back to Paris. 
While these races are arousing a vast amount of public 
interest a French journal has been canvassing the 
opinions of people who are identified with the aeroplane 
movement, and most of them argue that contests of this 
kind are of practically no value as a means of improving 
the flying machine. Much greater progress would be 
made if a part of the huge sums of money now being 
offered for purely speed races were to be devoted to com- 
petitions in which the machines would be required to 
show stability at low speeds and land with perfect safety. 
Nearly all the accidents happen to machines when they 
are gliding to earth, and are upset by the wind eddies 
that are encountered near the surface. The aeroplane 
can never be practical until it is sufficiently stable at low 
speeds to be unaffected by the whirls. At times these are 
so violent as nearly to shake the airman out of his seat. 
There is no doubt that in future competitions as much 
importance will be attached to the stability of aeroplanes 





as to speed. 
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SOME FRENCH LOCOMOTIVE PERFORMANCES 
By J. T. BURTON-ALEXANDER, é 
No. IL. 


TsrouGH the courtesy of Mr. Solacroup, the I ,0comotiy, 
Superintendent of the Paris-Orleans Railway, I have foe 
enabled to make some runs over one of the hardest main 
lines in Europe, and one less known than the Paris. 
Bordeaux line. 

The Paris-Orleans Railway has three main lines, one ms 
Bordeaux vid Tours, another to Toulouse vid Limoges, and 
the third to Béziers, joining the Midi at Neussargues, yjg 
Monlugon and Bort. I propose to write chietly of work 
on the Paris-Toulouse line. This line, important though 
it is from its traffic between Paris, Toulouse, Luchon, and 
Spain vid Narbonne and Port-Bou, will increase enor: 
mously in international traffic as soon as the new ditect 
line to Barcelona is working vid Ax-les-Thermes, the 
tunnel of Puymorers and Bourg Madame, especially ag 
there will be no break of gauge on entering Spain, 

The line to Toulouse is vid Orleans, Vierzon, Chateay. 
roux, and Limoges ; from there to Montauban, where it 
joins the main line of the Midi from Bordeaux to Cette, 
a new line was built in the eighties vid Uzerche, Brive, 
and Cahors, to avoid the very steep gradients and bad 
curves of the old line, which went from Limoges vig 
St. Yrieix, Brive, St. Denis-pres-Martel, Capdenac, and 
St. Sulpice. 

The new line is double-tracked, and on it there are 
some magnificent bridges and viaducts, while the gradient 
in no case exceeds 1 in 100. 

I am enabled to give the gradient profile of the line 
from Vierzon to Montauban. The gradients from 
Paris to Chateauroux are slight, 1 in 125 for the Etampes 
bank and not exceeding 1 in 200 elsewhere, while from 
Montauban to Toulouse the gradients are very slight, the 
line following the Valley of the Garonne and the Canal 
du Midi. 

I am inclined to think the down trains are much harder 
to work to time than the up, since from St. Sulpice to 
Paris the gradients are mostly falling, while the down 
trains have a switchback road up to Montauban. 

Starting from Chateauroux the gradients are in the 
train's favour to Argenton, which station has to be passed 
at reduced speed; from there there are 224 miles on end 
with a lot of 1 in 100,1 in 150, and a little 1 in 200, 
while it rises again after a short fall to the summit at 
St. Sulpice, from where it falls 1in 100 into Limoges. 

The start from Limoges is down 1 in 135 in the tunnel, 
but the junction with the Perigueux line causes speed to 
be much reduced at the foot of 5 miles of 1l-in 100, while 
there is a final climb of 15 miles to the summit at La 
Porcherie; from there the line drop3 to Ussac, 4} miles 
from Brive, mostly at 1 in 100. I may say that 
the climb from Ussac to La Porcherie—just under 
31 miles—is the most trying bit of road to the engines, 
especially when the stop, if any, is at Allassac and not 
Uzerche. 

From Brive to Cahors there are two main summits, the 
first at Gignac, the other at Thédirac. From Brive the line 
rises for 12} miles at 1 in 100 to Gignac, and falls to Cazoulés. 
There is a further climb to Gourdon, with a final rise of 7} 
miles from St. Clair to Thédirac, followed by 11 miles of 
fall to the junction at Cahors. From Cahors on to the 
sumunit there are nine miles of 1 in 100, falling afterwards 
almost continuously to Montauban. These are the chief 
gradients, and I think show what a heavy line this is for 
the locomotive work. Prior to the introduction of the 4-6-2 
engines time keeping was poor, and the engines were 
much overloaded; however, the 4-6-2 engines have 
changed that, and now the arrival time at the terminal 
points is rarely late, while the loads show no diminution— 
rather an increase, owing to the policy of the Paris 
Orleans line to have third-class carriages, the bulk of the 
Toulouse traffic, on all its trains. This is quite the 
opposite of what occurs on other systems, as in France 
the class a person travels in, in a large measure, shows 
his social status. 

In designing the 4-6-2 engines Mr. Solacroup is 
entitled to be congratulated on the efficient machines he 
turned out for the work and conditions of this line; the 
first engines were bought in the United States, and are in 
many ways typical of their country. They are good 
engines, but under working conditions their boilers do 
not seem quite so satisfactory as those built in France. 

The locomotives in use on the express trains on this 
line are now all of the 4-6-2 type, illustrated and fully 
described in Tue ENGINEER of October 30th, 1908. The 
first engines of this class are without superheaters, and 
are stabled mostly at Brive ; Limoges, and Vierzon have 
the newer engines, which are similar except for being 
fitted with superheaters. This line has relatively few 
express trains, only three in each direction; the up day 
train is light, the corresponding down train being much 
faster and heavier; while in summer the 7 p.m. train, 
down, is often made up to sixteen or seventeen coaches, 
weighing 400 tons behind the tender. The up 8.45 p.m. 
train is heavy all the year round, varying from 300 tons to 
450 tons. This will give some idea of the loads hauled, 
and the speeds are creditable considering the gradients 
and the stops. I give a schedule of the trains. 


7 p.m. express 
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The up trains are as follows :— 


p- 
Montauban ..dep. 9.3 1 49 
Caussade ... arr, 9.56 . pass 
dep. 9.57 A 
' .. arr. 10.35 2.45 
Cahors dep, 10.40 ge 
Jourd ... arr. 11,20 pass 
Gourdon dep, 11.22 
Souille . arr. 11.43 347 
— dep. 11.46 3.48 
Brive ... ... afr. 12.22 4.23 
dep. 12.29 4.28 
Allassac . arr. 12,48 pass 
dep. 12.49 
Limoges ar. 2.6 6.0 


The reason for the smarter timing from Montauban to 
Cahors is that all down trains must stop at the point 
where the P.O. rails end and the Midi begins, and 
after that a ticket stop is made before the station at 
Montauban to enable tickets to be checked by the Midi 
examiners ; this causes great waste of time, which does 
not happen on the up journey. I have made several 
journeys on the footplate of the engines without any 
previous notice, and have found the work most creditable. 
I shall begin by the down trains, taking the night and 
then the day trains. On August 9th, last year, the load 
was nineteen coaches, or 455 tons, out of Paris as far as 
Vierzon, where two coaches, one a restaurant car, were 
dropped, reducing our load to 17, or 400 tons. The night 
was a nasty one, with rain and wind. Leaving Vierzon, 
we passed Issoudun, 22} miles, in 25 min. 15 sec. at 
reduced speed, and were stopped at Neuvy, 29} miles, by 
signals, in 34 min. 45 sec. This signal stop was most 
unexpected, as just as we passed the distant signal, 
which was off, we saw the home go from clear to 
red. Needless to say, we made the most rapid 
stop possible, especially as we saw red tail lamps 





The run with the day train was on the 22nd December, 
1910, and the load was light, only nine cars, or 230 tons; 
the engine was 4598. Owing to the breaking of the heat- 
ing pipe of the front van at Vierzon everything had to be 
transferred to another van, causing a delay of 18 minutes. 
This, however, was a blessing in disguise, as it enabled me 
to see what the engine could do with a much lighter load. 
Leaving Vierzon 18 min. 30 sec. late we reached Issoudun, 
where there was a special bridge rebuilding stop, in 26 min. 
30 sec., and Chateauroux in 45 min 50 sec., deducting the 
time spent at rest at Issoudun. Starting smartly we 
passed Argenton in 20 min. 50 sec., having touched 
62.3 miles per hour. Climbing the 1 in 100 at a minimum 
of 43 miles per hour, we passed Forge in 50 minutes, and 
at La Souterraine our speed had risen to 56 miles per hour. 
A relaying slow in a tunnel before St. Sulpice cost us 
two minutes, but we stopped there in 78 min. 30 secs., or 
76 min. 30 secs. net; the speed from Argenton to St. 
Sulpice being 49} miles per hour. The descent into 
Limoges took 24 min. 15 secs., speed being rigidly kept 
down to the limit of 56 miles per hour, the arrival time 
being only 1 minute late at Limoges; this was really 
very fine work indeed, and showed what these engines 
could do with a lightish load when time has to be made 
up. From Limoges the load was further reduced to 
160 tons, and 4594 played with it, doing all the climbing 
with only the small regulator open, finally stopping in 
Brive in 80min. 45 sec., a gain of 8min. 15sec. 
was kept from Brive onwards, and Toulouse was reached 
slightly before time. 





Time | 
| 40.8, and at Uzerche to 433. 


Cahors in 86 min. 50 sec. gross. After Cahors we climbed 
smartly to St. Denis, our speed never dropping below 
40 miles per hour, but on to the summit at Thédirac, 
which we passed in 24 min. 20 sec., our speed fell toa 
minimum of 34 miles per hour. This was only owing to 
the steam pressure going back unexpectedly—the only 
time it did so. We reached Gourdon in 37 min. 40 sec. 
On to Souillac, we took 17 min. 85 sec., which was smart, 
considering the reduced speed down the banks. Certainly 
the finest bit was the climb to Gignac, which we passed in 
19min. 50sec. Our speed increased steadily till it reached 
88 miles per hour, while the pressure in the low-pressure 
cylinders was 56 lb. per square inch ; the firing and driv- 
ing were very good, and showed what these engines could 
do. We finally stopped in Brive in 34 min. 40 sec. We 
had made up, without any allowance for the relaying 
slows, no less than 8 min. 15 sec., when previously I had 
always failed quite to keep booked time. 

On the next stage to Limoges we had 4587, a super- 
heater, and the load was unaltered. Starting smartly on 
the falling gradient out of Brive, we stopped in Allassac, 
10} miles, in 15 min. 80sec. The drivers prefer the trains 
which stop at Uzerche, instead of Allassac, as it breaks 
the bank into a more equal division, and if the engine is 
not in good order, I believe a special stop at Uzerche 
used sometimes to be necessary with the other engines. 
However, on this occasion all was favourable; at Estivaux 
our speed had risen to 37 miles per hour, at Vigeois to 
We passed La Porcherie, 


| 24% miles, in 38 min. 40 sec., a speed of 38} miles per hour, 


In the other direction all my runs have been with the | 
| to Limoges we were badly checked on the falling gradient 


night train, the 8.45; this is an exceptionally bad train 
to work owing to the numerous stops, and especially to 
the position of these at the foot of bad banks, while winter 
and summer the load is never light. 

My first trip was in 1909, on September 11th, when the 


having gained 3 min. 20 sec. on booked time. Running down 


—1 in 100—-before the Perigueux Junction, which lost us 


| 2 min., the distant signal being on. Again, I was struck by 


| the smart way in which, the moment he saw thesignal was 
' red, he opened his air and his sand, and the fireman screwed 









































































































































500% | | | 500" 
400" | | 400" 
| ‘ aN | 
300” | ft 300” 
qh | | ql 
| | =e ! 
200” | ( | N hb N Al 200" 
/ u | | ‘ 
Ra lena cattirh ont, / | Me | | iN 100" 
100" i | | | i I ay io 
| | | | MM RartLever 
SeaLevel a a | Sea Level 
5 i ys | aod af © x 1 ° | | bus 3 sf 
: 3} as 2 é Sie ee oS sso 9g 3 23 3 8 38S age a Sq 
STATIONS * 3 88 g 5 Ny S| af e4 § ss 6§ 85 $ H g 3 5 ¢ gsi3 2 & SBs3 8 sis a 8 _Serions 
o> * d 4 > 3 23; | < 3 q By Si Sis SS v3 3 
¢ fei g 3 § &§ Ja By sai 8 @ SIESSs By as 383 | & é¢ 3 3 
Miles in 2 A x & KR ¥ x oe ROR. ae RS a > 2 S$ ARS KR QR VF R Miles 
S . ~ ~ ~ o ) ZN & NR 
oes = ERS g $3 2 @ F<SseSss 8 FF SFE 38 F 8H BER SE 
“Tre Encineca Swaine Se 
PROFILE BETWEEN VIERSON AND MONTAUBAN 


in front of us; these were happily only those of a goods 
train in a siding. The reason given by the signalman was 
that one of our head lamps was out; this was incorrect, 
as it was only smoking, so after three minutes we 
started covering the next 9} miles to Chiteauroux in 
13 min. 10 sec. start to stop. The next stage, Chiteau- 
roux to Limoges, with such a load on such a night was 
a very difficult one, especially as the engine-driver feared 
shortness of water. Starting smartly, Argenton, 19} 
miles, was passed at reduced speed in 22 min. 20 sec. ; 
Forge Vieille, 41} miles, was passed in 55 min. 45 sec., the 
speed after being about 35 miles an hour at Argenton, 
recovering to 41} at Eguzonand 43 at Forge. St. Sulpice, 
64} miles, was passed in 88 minutes, and dropping down 
the hill easily, as we were early, we reached Limoges, 
85} miles in 114 minutes, having made up 8 minutes 
and reaching Limoges one minute early, a fine perform- 
ance. The engine was 4573, a non-superheater; at no 
point was the water in the boiler unduly low, and the 
steam pressure was practically constant. The driver was 
not the regular driver of the engine, but this only rendered 
the performance more meritorious, and his emergency 
stop at Neuvy proved his perfect sang-froid, and only 
added to one’s belief that the signals are perhaps more 
often at fault in France than the engine-drivers. 

From Limoges the load was the same, but the engine 
was 4578, a superheater. After starting smartly, speed 
was reduced for the Perigueux Junction, and very bad 
slipping up the 1 in 100 so reduced our speed that we only 
passed Solignac, 7} miles, in 15 min. 40sec., and La 
Porcherie, 26} miles, in 43min. 30sec., Uzerche, 
86} miles, in 55 minutes, and stopped in Brive, 61} miles, in 
84min. 45sec., 24min. early; the maximum speed 
allowed on the descending banks of 1 in 100 is 53 miles 
per hour, with a tolerance of three miles per hour—an 
absolute maximum of 56 miles per hour, which is rigidly 
and under all circumstances adhered to. 

_ From Brive the load was reduced, as the Aurillac por- 
tion was dropped there, to thirteen coaches or 310 tons, 
and the engine was 4548, a non-superheater. Gignac, 
12} miles, was passed in 23 min. at a final speed of 
37} miles per hour on the 1 in 100, Cazoulés, 26 miles, 
in 88 min. 20 sec., St. Clair, 41 miles, in 59 min. 40sec., 
and Cahors, 62} miles, was reached in 88 min. Starting 
again the climb to Lalbenque, 11 miles, was made 
smartly, and this station was passed in 19 min. 40sec., 
Caussade, 243 miles, was passed in 35 min. 45 sec., and 
after two relaying slows Montauban Controle, 39} miles, 
was reached in 57 min. 30 secs. gross, or 55 minutes net, 
only 14 minutes late. However, so much time was lost 
in checking tickets and detaching the Lamalou coach, 
that we left 15 minutes late, reaching Toulouse 12 minutes 


load was fifteen coaches, or 356 tons, and the engine 
4541. Leaving Toulouse 5 minutes late, we reached 
Montauban 1.minute early, having taken 38 minutes. 
From that station we passed Albias, 8 miles, in 
12 min. 10 sec., and stopped in Caussade, 14% miles, in 
21 min. 5 sec.; we passed Lalbenque, 133 miles, in 
26 minutes, in spite of a relaying slow the minimum 
speed up the 1 in 100 being 34 miles per hour, and 
stopped in Cahors, 24} miles, in 40min. 50sec. After 
Cahors we passed the Libourne Junction at 42} miles per 
hour, climbing to Thédirac, 14 miles, at a minimum speed 
of 32} miles per hour, in spite of bad slipping in the 
tunnel, though the engine had her two sanders in use. 
We stopped in Gourdon, 25} miles, in 88 min. 55 sec., 
and took from there to Souillac, 14 miles, 18 min. 
15 sec. In this division the worst gradient is the Gignac 
bank, especially for trains stopping at Souillac, as there 
are 10} miles of 1 in 100 straight away, the engine 
starting on the gradient itself. However, we climbed 
to Gignac in 21 min., the maximum speed being 313 miles 
per hour; Brive, 23 miles, being reached in 35 min. 35 sec. 
Although time was not quite kept the work done was 
good, as the engine steamed well all the way. 

On the next occasion the load was 17 or 396 tons. The 
engine was only just out of the shops after having her low- 
pressure big ends re-metalled, and as she was not the 
driver’s own engine the run was a good test of the 
engine’s qualities. Time was hardly kept, and though up 
the banks of 1 in 100 the speed never exceeded 30 miles 
per hour, it was good work considering the load. From 
Brive to Limoges the engine was 4573 a superheater, and 
the work done was creditable, the top of the bank at La 
Porcherie being passed at a speed of 374 miles an hour. 

The best run I have had was this year on January 7th 
with a load of 12 coaches, or 295 tons, and No. 4544; up to 
Brive, the load was lighter than on the two other occasions, 
but the train was steam heated and the heating pipes leaked 
badly. Montauban was reached on time, but a delay of 
9 min. occurred to remedy a defect in the lighting of one of 
the coaches ; this, fortunately, gave us some time to make 
up, and I may say that the engine’s crew worked most 
admirably ; the driver certainly obtained an admirable 
result, and the engine steamed extremely well, the pres- 
sure being steady, except for one drop which I could not 
account for. 

On leaving Montauban we were slowed to walking pace 
for relaying operations, which cost us at least 24 min.; 
however, we passed Albias in 13 min. 85 sec., and stopped 
in Caussade in 22 min., or 19 min. 30 sec. net. At 
Borredon our speed had risen to 40} miles per hour, and 
we passed Lalbenque in 22 min. 5 sec., our speed never 
dropping below 40 miles per hour up the 1 in 100. Another 





late, having taken 41 minutes for the final 31.6 miles, 


relaying slack occurred after Cieurac, but we stopped in 





on the tender brake, for we were on a falling 1 in 100 
gradient in winter, with a slippery rail from white frost, 
and a total moving weight of over 400 tons at 55 miles per 
hour. We stopped in Limoges in. 87 min. 50 sec., or 
85 min. 50 sec. net., a gain of 7 min. 10 sec. 








THE TURIN EXHIBITION. 
(By a Special Correspondent in Italy.) 

No. III.*—ITALIAN STATE RAILWAYS.—A DIGRESSION 
ON THE NATIONAL INDUSTRY. 

“THERE is no doubt that Italian workmanship and 
material can compete neither in solidity nor finish in the 
manufacture of rolling stock for railways, both first and 
second-class carriages being up to the present time almost 
entirely procured from other countries. Attention has, 
however, lately been turned to the manufacture in Italy 
of goods wagons, so that their import in 1890 is consider- 
ably smaller than in the previous few years.” 

This statement from the English Foreign-office report, 
though true enough when it was written, could now 
no more be made. Things are changed for the better 
in these last ten years, nay rather in the last four years, 
for a new national industry has sprung up to maturity, as 
the exhibits of the- Italian State Railways, of which I 
spoke in my last article, and the new carriages, restaurant 
cars, and sleeping compartments on the principal lines 
can testify to traveller and expert. 

And not in carriage building only, but in that of loco- 
motives too, was Italy behindhand, for she only began to 
emancipate herself about 1890, and cannot be said to have 
become independent till in the last two years. Com- 
merce, since the proclamation of her unity, had increased 
on all sides; in some industries she was self-supporting 
for her plant. Cotton spinning produced 200,000 tons a 
year as against 15,000, raw silk 6000 tons instead of 1000, 
the agricultural returns were two and a-half times greater, 
the railways showed a kilometrage of 13,000 as against 
2000, but in the making of her own railway material, she 
has been dependent almost till to-day on Germany and 
Switzerland, as she was in years past on England. 

The reason is to be found in her history. At the time 
of the introduction of railways the other nations of 
Europe were already more or less industrial veterans, and 
the new demand brought forth a home supply rightly 
encouraged by companies and Governments. Here, on 
the contrary, industry was almost non-existent, but the 
prophetic insight of Cavour, grasping the national 
importance of the question, determined to create it. So 
Cavour chose, as the nucleus of his scheme, a little works 
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established a few years before at Sampierdarena, and 
there, in 1853, founded the firm of Giovanni Ansaldo. 
The next year were built the first two locomotives for the 
Piedmontese railways, the Sampierdarena and the 
Alessandria, whose long service is a proof of the quality 
of the material employed, for the first was only broken up 
in 1905, and the second—after doing shunting service at 
Savona station till within a short time ago—is now to be 
seen at the Exhibition. 

But the fresh outbreak of the war, the introduction of 
the merchandise of our ally France, and the immature 
death of the protecting genius prevented the young 
industry from taking root in Italian soil; and the firm 
of Ansaldo, without ever completely abandoning its old 
trade, turned its energies into a more remunerative 
channel, and struck out the line of naval construction on 
a large scale, which has made its name famous in the 
world. 

Thus, as the railway system expanded no workshops 
were found ready to supply the wants of the new method 
of transport. The best energies of the people were 
absorbed in the political struggle; the fount of industry 
was frozen up. So recourse was had to the land of Watt 
and Stephenson. 

Then Germany. Switzerland, and Belgium came into 
the field, absorbing contracts which were yearly becoming 
more important; but though Italian industry had in the 
meantime made vast progress, it was not in a position to 
battle with the foreign imports. 

The task, indeed, seemed hopeless. The foreign firms 
were securely established; they had experience, financial 
stability, and the just confidence of the railway com- 
panies on their side. Nothing but direct protective 
measures could, under the circumstances, create a national 
industry. But the Government was loth to intervene. 
It had emerged, thanks to the foresight of Cavour, suc- 
cessfully from what had seemed an inextricable situation ; 
it had seen the unfulfilled dream of the dead statesman 
realised in the taking of Rome, and its tenure of the 
prize was precarious. It was an ill time to pin-prick 
other nations with protective duties. And a nebulous 
bucolic theory about the well-being of Italy being wrapped 
up solely in the cultivation of her fields was wafted from 
diplomatic circles. 

But as quietness and confidence brought strength, the 
nation began to perceive that a wider future was before 
her, and ever wider spread the conviction that the want 
of strong home industries constituted a weakness which, 
instead of helping the diplomat, rendered his task more 
arduous. Italy, in a word, could not afford herself the 
luxury of free trade. 

These were years of hope and suspense. Another 
national effort had been made in the shape of a few 
narrow gauge locomotives forlocal companies put together 
with pieces brought mainly from abroad. This attempt 
was due to the initiative of a small engineering works of 
45,000 square metres, doinga promiscuous business in 
bridges, boilers, iron buildings. and agricultural machines, 
employing little more than 400 hands, and situated on 
one of the canals in Milan in a building once the convent 
of Swiss missionaries. These works now cover half a 
million square metres in Milan, Sesto S. Giovanni and 
Niguarda, and are still known here by the old name of 
the “ Elvetica,” while famous to European engineers as 
the “ Societa Ernesto Breda,” corner-stone of the Italian 
locomotive industry. 

The real birth of the trade may be set down to the year 
1885, when the Goyernment, in its new concessions to 
the trunk lines, obliged them to accord the preference to 
home workshops if their tenders did not surpass by 5 per 
cent. those of their foreign competitors. In the year 
following Ing. Ernesto Breda took over the works by 
the Milan Canal. His task was a colossal one, for before 
engaging seriously with the organised forces against him, 
he had first to array his own; and as he was determined 
that the battle shou'd be fought on national lines and 
with solely national forces, a long series of skirmishes 
had to be won against the insufferance of discipline, 
specialisation, and routine so characteristic of the brilliant 
but versatile Italian intellect. But year by year the 
uphill contest was waged; commissions of experts were 
sent abroad to study inventions and methods, the build- 
ings were amplified and set apart each for its separate 
purpose, while the old-fashioned machine tools were 
replaced by new. 

But to return to the first years of the struggle. The 
5 per cent. vantage accorded by the Government was not 
in proportion to the tariff for the protection of the raw 
materials used in the building of locomotives and rolling 
stock. It was a timid measure of little practical use. 
The private companies were not affected by it; the foreign 
contractors stultified its effects with the trunk lines. 
Assured at home of a basis of regular work, and spreading 
their expenses over a wider area of production, they were 
able to make tenders for export which, in spite of the 
margin of protective tariff, rendered the young home 
competition well nigh impossible. And added to this was 
the natural reluctancy of the greater companies to abandon 
their old suppliers, and the pardonable bias of the local 
line shareholders (most of them German or Swiss) in 
favour of their own home trade. 

Thus some years passed in which an average of only 
about twenty-six locomotives was built annually, with a 
material profit which was either derisive or non existent. 
But the object was gained, that of experience in the 
special craft and reputation to the firm. In the mean- 
time the old trade of boiler-making, increasing contracts 
for trucks and the agricultural machine section, served to 
straighten the balance sheet. These profitable depart- 
ments were in fact increased in 1900, when the firm of 
Ernesto Breda was turned into a joint stock company, 
which acquired the land where now stands the works 
of Sesto S. Giovanni and Niguarda, the former of 
which can make annually about 2000 railway trucks and 
carriages, while the latter turns out about 200 couple of 
threshing machines and engines. 

This same year saw another step towards the nationali- 





sation of the industry in the fusion of Miani Silvestri and 
Co., famous for its bridges and railway-truck wheels, with 
Grondona and Comi, which firm had just begun to 
specialise in vans and railway carriages. Such is the 
origin of the Officine Meccaniche, an establishment whose 
works cover now in Milan alone 126,000 square metres, 
and besides executing radical repairs on about 1500 
trucks and carriages annually, are capable of making 
2000 railway trucks and vans, 300 tramcars, and 300 
railway carriages, among which are those for the restau- 
rant and sleeping services, for which they are specialists. 

The reason for the acquisition to the national cause of 
this powerful new ally was the general conviction that 
the 5 per cent. tariff was a temporary measure; and, in 
fact, in 1901, the growing agitation for more effective 
protection found its expression in the long debate in the 
Chamber, in which the evils accruing to the home trade 
from American and German “dumping prices” were 
thoroughly discussed. It was urged that the convention 
of 1885 ought to be interpreted by the companies, not in 
the letter but in the spirit, and that, in considering the 
price offered by the foreign contractor—in some cases 50 
per cent. below his “home” prices—they should calculate, 
not merely the fictitious figure at which he was willing, 
for private reasons, to sacrifice his merchandise here, but 
that of the market which held good for the time in his 
own country. The maker of locomotives, it was pointed 
out, was, in any case, a specialist risking a large capital 
in the manufacture of an article whose nature he could not 
change without great loss. He was the holder of a sort 
of reversed monopoly, in which many sellers demanded 
the custom of a few or even of one buyer, and where 
orders were subject to oscillations of the heaviest 
character. But, added to these common risks of the 
trade, the Italian locomotive builder found himself 
unarmed against powerful foreign houses, planted on the 
foundations of long accumulated reserve funds, of 
remunerative work in their own countries, of Govern- 
ments who favoured their trade, and of syndicates with 
export prizes and special transport tariffs. It was impos- 
sible to expect the young national industry to struggle 
much longer against these odds, and its withdrawal from 
the field would mean a loss to the nation in prestige, 
resource, and occupation for her people. 

Two years later, in May, 1903, a special commission 
pronounced in favour of a more open measure still, that 
of conceding to the industry a direct increase of importa- 
tion tariff, but the fear of a blow being struck against 
agricultural products kept the Government from adopting 
the suggestion, and a family arrangement was come to on 
the understanding that the State, soon to take over the 
trunk lines, would reserve its orders for home consump- 
tion. Fortified by these hopes, the Societa Ernesto Breda 
bent itself to its task with redoubled energy. Orders, 
though gained at a nominal profit, were coming in more 
thickly to the extent of about 51 locomotives a year, and 
two contracts, won at a sacrifice in the open field for the 
building of railway engines to the number of 137 for 
Denmark and Roumania, were carried through with a 
scrupulous attention to material and workmanship which 
procured the builders the thanks of the Government. And 
the ranks of the national forces were being strengthened by 
other adhesions, for in Genoa the great naval constructors, 
Ansaldo-Armstrong and Co., world-renowned offspring of 
the maker of the first railway engine, were devoting year 
by year more attention to their old trade, and are now one 
of the most important builders of locomotives in the 
land. The Officine di Saronno must also be quoted, while 
the Officine di Savigliano, Diatto and the Ausiliare, the 
Officine Napoletane and those of Reggio and of Pinerolo 
may be mentioned for the building of rolling stock, in 
which business the Oficine Meccaniche was by this time 
established as head of the trade. This firm, in fact, now 
struck out a second line, and, increasing its capital, 
bought up and completely re-modernised the works of 
Messrs. Hawthorn Guppy, the marine engine makers of 
Naples, and added to them a special department in 
which it can build from 70 to 80 new locomotives a 
year and repair 60. One of the two high-speed “ Pacific ”’ 
engines in the Exhibition, described in my last article, 
bears evidence to the standard and quality of its work. 

The confidence which gave rise to this extension of the 
industry was also due to the understanding that the 
Government would mitigate the here exaggeratedly 
fluctuating character of the orders. All other nations, 
especially England and America, had shown themselves 
capable of maintaining more even averages of yearly 
demand and more constant types of locomotive. But in 
Italy the reprehensibly limited orders for rolling stock, 
and especially for engines, had fluctuated in the highest 
degree. For 1886 the trunk lines had ordered between 
them a total of thirty-four locomotives, and of fifty-three 
in 1887. This number had risen in the next two years to 
215 and 246, and had descended in 1890 to thirteen. The 
next seven years had been marked with the same 
lamentable economy—the Societa del Mediterraneo in 1898 
had renewed no locomotives at all—and it was only on 
the eve of the termination of their concessions that the 
companies were unwillingly compelled tore-furnisha small 
part of the way-worn stock, which had rightly given Italy 
the name of being the worst country in Europe to 
travel in. 

Then came 1905, and chaos reigned supreme. A con- 
siderable part of the locomotives were hardly worth 
buying for scrap-iron, and a mad rush set in to make good 
the deficiencies of years in a moment, and ali Europe was 
ransacked for railway material. Between 1905 and 1910, 
from the four Italian firms of Breda, Ansaldo-Armstrong, 
Officine Meccaniche, and Officine di WNaronno, 1515 
engines were consigned, while 653 were ordered in Ger- 
many from Henschel, Maffei, Schwartzkopp, and others, 
not forgetting twenty from the United States, and even 
fifty second-hand engines from the Midland Railway of 
England. In the rolling stock department the orders 
represented a sum for about three times as much, and 
millions of pounds went yearly out of the country. 

Given the first error of ever having permitted the 





companies to allow their plant to get into such a Shamef 
condition, the second was perhaps inevitable, but rs 
industry was, in those years, inas great a danger of dyj : 
of surfeit as it was before of starvation. Things, hese 
have now returned to their normal level, and the Phiri 
must be credited with making every attempt to fulfil it 
promises. Itis believed that this effort will be continued 
and will prove the means of conquering unemployment 
on the one hand and the necessity of further foreign itn 
portation on the other, of avoiding the payment of faming 
prices consequent on the demand exceeding the supply, 
and of obviating the disgraceful scarcity of stock deplore, 
in past years and the delivery of it when the traftie rush 
was over. 7 

Such is a short history of the struggle, protracted over 
more than half a century, which has but now ended jn 
making Italy independent of foreign help in her locomo. 
tive and rolling-stock industry, in which thousands of men 
are employed and millions paid yearly by the State to hey 
own sons, who, strengthened by a basis of assured em. 
ployment at home, may now compete on more equal 
terms for a wider market. 





THE PORT OF RANGOON. 


By the courtesy of Mr. G. C. Buchanan, M. Inst. C.B,, 
chairman and chief engineer of the Rangoon lort Com. 
missioners, we have been provided with a considerable 
amount of information regarding the extensive works 
which have now been for some time in progress at that 
port. We have on several occasions—notably in our 
issues of January 17th, 1908, and July 16th, 1909~ 
referred to these works; but we are now able to place 
our readers in possession of much greater detail concern. 
ing them. In what follows we shall have occasion to 
repeat some of the facts set out in the articles above 
referred to, but we do so in order to make the present 
account as complete in itself as possible. 

The development of Rangoon as a port has, during 
recent years, been exceedingly rapid, as will be seen from 
the following table :— 





Ordinary Port 
revenue. 
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26,600 
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200,000 


Registered tonnage 
entering the Port. 


Year. Value of trade, 


6,920,000 
10, 400.000 
18,700,000 
28,750,000 
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1,457,380 
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In 1890—20 years ago—only three steamers with a 
tonnage exceeding 3500 entered the port, and no steamers 
with a draught exceeding 24ft. In 1900 these numbers 
had increased to 60 and 7 respectively, whilst in 1910 
the numbers were 332 and 51, and 202 steamers 
exceeded 5000 tons in burden. We may add that the 
policy of the Commissioners since the Act creating the 
port trust came into force in 1880 has been to utilise the 
river to the greatest extent, and to make it equivalent to 
the wet docks possessed by other ports. With this end 
in view deep-water river wharves have been built for the 
accommodation of the import trade, and rows of 
moorings, both swinging and fixed, have been laid for 
the use of the export trade. A vessel entering the port 
proceeds at once to the import wharves and has her 
cargo discharged. She then goes to the moorings 
in the stream to load. This is a convenient procedure, as 
the principal export is rice, which is largely brought down 
the river in boats, as all the mills are situated on the 
river bank, and of which 75 million bushels are exported 
annually. 

The scheme for the newer deep-water wharves for sea- 
going steamers and floating jetties for river craft was 
sanctioned in 1902, and the first portion was put in 
service by Lord Minto in 1907, when he opened the new 
Sule Pagoda wharf for traffic. All these works are now 
complete, and they comprise wharves, 2830ft. in length, 
for sea-going steamers, with transit sheds covering an 
area of 330,000 square feet, hydraulic cranes, roads, and 
railway lines. For the inland vessels there are sixteen 
floating jetties, covering a length of foreshore of 4000ft. 
and equipped with sheds, go-downs, and ioads. The total 
cost of the works was £700,000, and they are now being 
utilised almost to their fullest extent. Land has, how- 
ever, been purchased, and is held in reserve for future 
extensions. 

The Port, therefore, a plan of which is given in Fig. 1, has 
excellentaccommodation, but of recent years, since the size 
of vessels increased so considerably, there has been a grow- 
ing difficulty in getting up the river to it. Rangoon is 
situated on the north bank of the Rangoon River, and 
about 39 miles from the sea. There is ample depth of 
water and width of channel from the sea to within 1} 
miles of the wharves, but at that point a bar called the 
Hastings Shoal has, from the records, always existed, 
and stills form an obstacle to navigation. Its position 
will be seen from the chart—Fig. 3. In its neighbour- 
hood there are places in which the water does not exceed 
in depth from 8ft. to 10ft. below low water of spring tides. 
The shoal owes its existence to the fact that the currents 
of the Rangoon and Pegu rivers and of the Poozoondaung 
creek, flowing as they do in nearly opposite directions, 
cause eddies of comparatively slack water near their point 
of junction, which results in the deposit of some of the 
material held in suspension in all three streams. Before 
the carrying out of the works which we are about to 
describe it was a common thing for vessels drawing more 
than 20ft. of water only to take on half their 
load in the harbour and then go down below the 
shoal to complete the loading. As long ago as 
1866 a scheme for removing this shoal was considered, 
but it was not till the advent of the modern sucticr. 
dredger that any practicable scheme was evolved. A 
powerful dredger of this type was ordered in 1907. It was 
delivered in 1908, and was speedily got to work. 
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Two schemes had been under consideration. The first | 
was to cut @ channel 2000ft. long to connect the Monkey 
Point Channel—see map, Fig. 8—with the Pegu River | 
channel. The other scheme was to dredge a new channel | 
south of the existing Hastings channel, and to build | 
training walls from the shore near King’s Bank, It was 


river at the beginning of the bend is some 2000ft. wide, 
the width in the middle is about 6000ft. 

(2) The ebb tide swinging round the eroded bend in a 
deep contracted channel has emerged from it at the pro- 
jection known as Mower’s Point with great force, and the 
momentum thus given to the water has carried it 
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Fig. I-THE PORT OF RANGOON 


decided to experiment by carrying out the first scheme, | 
as, although it was recognised that the channel so formed | 
would not be permanent, temporary relief could be given | 
for a comparatively small expenditure. A commence- | 
ment was made in December, 1909, and by the middle of | 
June a channel had been dredged 2000ft. long by 500ft. | 
wide, and of a uniform depth of 16ft. below low water of | 
spring tides. From July to December the channel main- | 
tained itself, and no vessel had to complete her loading | 
below the Hastings Shoal; but in the December consider- | 
able silting took place, and the dredger was again put to | 
work. The channel was reopened for traffic in January, | 
1910, but had again to be dredged in March, after which | 
it maintained itself up till February of this year, when | 
shoaling again took place. 
Meanwhile surveys had revealed the fact that the | 
depth of water had materially increased south of the | 
shoal and adjoining King’s Bank, and on a careful study 
being made it became apparent that the correct pro- | 
cedure was to dredge in that locality, as, ifit were successful, | 
a channel would be established which would be inde- 
pendent of the Hastings shoal, and which would provide 


a direct entry to the Port. The principal bar was 600ft. | 
long, with an average depth to dredge of 9ft., and it was | 


determined to put the dredger to work at that place. All 
the bars had been removed by the end of January of 
this year, and there was a channel 600ft. to 1000ft. wide, 
with a depth of water of at least 14ft. below low water 
of spring tides, this channel leading direct into the harbour 
and entirely avoiding the Hastings Shoal. Itis impossible 
as yet to say whether this channel will be maintained 
without occasional dredging, or whether bank revetment 
will be necessary, but the present indications are said to 
be favourable, and Liffey Island and the Hastings Shoal 
will be encouraged to spread northwards, so as to direct 
as much of the ebb tide as possible down the King’s Bank 
channel. We understand that this new channel was 
opened for traflic during February last. 

Meanwhile some important and interesting works 
above the harbour have been and are still in progress. 
These were undertaken primarily for the preservation of 
the Port itself from destruction, and are regarded as being 
in the nature of a very expensive insurance policy. A 
glance at the chart—Fig. 8—will show that above the 
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obliquely across the river to the Rangoon bank causing 
erosion of the river bed and undermining of the Port Com- 
missioners’ wharves and jetties. 

(3) The anchorage accommodation in a port peculiarly 
dependent on such has been seriously curtailed by the 








from 4 to 6 knots, any works carried out with @ view to 
diverting the main channel of the river must necessarily 
be largely experimental and present a possibility of 
failure. In view of this the magnitude of the work now 
being carried out is all the more noteworthy. Two 
schemes were considered. The first included the revet- 
ting of the existing bank so as to stop the erosion, and 
the second the building of a huge training wall with the 
object of bringing the river back into its former course. 
The latter plan was adopted, and the works now being 
carried out comprise :— 

(1) The construction of a training wall 10,000ft. long 
in depths varying from 20ft. to 50ft. of water below low 
water of ordinary spring tides; and 

(2) The dredging of a new channel simultaneously with 
the construction of the wall, the objects being 

(a) To form a new channel inside the wall, and 
(b) To assist the reclamation of the bight outside 
the wall. 

The method adopted for building the wall, a cross- 
section of which is given in Fig. 2, was as follows :— 

In the first instance a foundation course 230ft. wide, 
composed of three rows of brushwood mattresses, is 
being laid. Each mattress is 125ft. long by 75ft. to 80ft. 
broad by 8ft. thick. The object of the mattresses is to 


| form a carpet on the top of the silt to receive a loading 


of stone, and to assist in its speedy and even distribution — 
over the area. The mattresses are built on slipways, 

launched and towed to their site, then loaded with granite 

deposited by hand from small barges and sunk. Sub- 

sequently steam hopper barges of 1000 tons capacity 

dump granite on the mattresses until there is a thickness 

of 5ft. of stone throughout. 

On this foundation a random rubble half-tide training 
wall is being built. It is to have a width at low-water 
mark of 30ft. and slopes of 2 to 1 on the outside, and of 
1}to 1 on the inside. The foundation course of mattresses 
and stone also forms a toe or apron to the wall, so that on 
erosion taking place in the vicinity of the new wall the 
apron sinks to the level of the river bed, and automatically 


| revets the river bank and protects the wall from being 


undermined. The wall to within a few feet of low water 
is built up as explained by dumping from the hopper 
barges, and from that point up to 5ft. above low-water 
mark it is being deposited by hand. 

When the foundation course is completed the shoal in 
front of the new wall will be removed by suction dredging, 
and the material thus obtained will be pumped into the 
bight on the other side of the wall, and when the new 
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difficulty of laying many fixed moorings in a tideway 
subject to strong cross currents, and the impossibility of 
laying moorings of any description further up the river. 
The continuance of the erosion, with its attendant incon- 
veniences, made it apparent that some action would have 
to be taken to remedy the evil. Mr. Buchanan finally re- 
ported that the inconveniences of the present were of little 
account as compared with the danger threatening in the 
future, and that unless prompt measures were taken, the 
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Fig. 2- SECTION OF 


town the Rangoon River takes a right-angled bend, and 
instead of flowing from north to south, it flows from east 
to west. This abrupt change of direction has resulted in 
the serious erosion of the right or concave bank, which 
erosion has been much aggravated by revetment works 
carried out above and below the bend years ago by private 
individuals for the protection of their property. The 
results of this continued erosion of the right bank have 
been threefold :— 

_(1) The deep water channel above Rangoon has been 
diverted year by year furtheraway from the Rangoon fore- 
shoreand large sand banks have formed on the north side of 















THE TRAINING WALL 


for a new port. He pointed out that if the erosion con- | 
tinued unchecked the deep-water channel would ultimately | 
be established on the opposite side of the river to Rangoon, | 
and the north foreshore wharves and jetties would be | 
rendered useless for shipping. His opinion was unani- | 
mously endorsed by all the other experts who were con- 
sulted, and it was to avert the catastrophe he foretold that | 
the present training works were instituted. 
It was realised that in a great tidal basin varying from | 
half a mile to a mile wide, situated in an alluvial plain 
with depths of water varying from practically nothing up 
to 80ft. below low water of spring tides, with a 20ft. 





the river immediately above the town, and whilst the 


range of tide and currents on the flood and ebb, running ' 


problem would be not to train the river, but to arrange 
| 
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Fig. 3—PORTION OF RANGOON RIVER 


channel is formed the wall will be gradually built up 
across the present channel. The end of the wall where - 
the scour will be greatest is being built of granite blocks 
enclosed in wire crates. Ultimately, as circumstances 
permit, the land on the side of the wall away from. the 
river—300 acres in extent—will be reclaimed and raised 
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to high-water mark, a pitched slope being laid from the 
top to the new wall. 

The first mattress was laid in November, 1909, and it 
was.estimated that three years, dating from 31st March, 
1910, would be required to complete the foundation 
course, as laying such large mattresses in the middle of a 
tideway was a novelty, and attended with difficulties and 
risk. The work, however, has been pushed ahead 
vigorously, the difficulties have been overcome as they 
have arisen, and if nothing unforeseen occurs it is hoped 
that the whole of the mattresses will be laid and covered 
with stone by the end of June of the current year. The 
work then remaining to be done will be comparatively 
simple, and will consist of dumping stone to form the 
wall, and dredging the new channel. 

To build the mattresses 6,000,000 bundles of brush- 
wood and 50,000 bundles of stakes—all cut according to 
specification—have been supplied under contract by the 
Burmah Trading Corporation. The brushwood has been 
procured from all parts of Lower Burmah, and while 
the work was in force the gathering of it added con- 
siderably to the incomes of the population. 

To build the wall 14 million tons of stone will be re- 
quired, and the bulk of it is being obtained from granite 
quarries belonging to the Port Commissioners, on the 
island of Kalagouk, which is situated 135 miles from 
Rangoon between Amherst and Tavoy, and some 5 miles 
from the mainland. The opening out of the quarries has 
been a work of considerable magnitude. The island was 
uninhabited in January, 1908, when work was started; 
there were no means of communication. Housing 
accommodation has now been provided for over 1000 
workmen and 22 officers. Arrangements have been 
made for a commissariat, police protection, medical 
attendance, a conservancy system and a water supply. 
The most modern type of quarrying and blasting 
machinery has been installed, and a Lidgerwood cable- 
way erected for loading the three 1000-ton steam hopper 
barges which convey the stone to Rangoon. The output 
of the quarry is about 6000 tons a week in fine weather, 
but the rainfall exceeds 200in. per annum, most of which 
falls in six months. 

The training wall when it is finished will, it is believed, 
be the largest of its kind in the world, and the sanctioned 
estimate of cost amounts to £900,000. 








A NEW KRUPP EQUIPMENT. 


Tue Krupp 14.3-pounder on narrow-gauge carriage, of 
which thirty have recently been issued to the troops in 
the Dutch East Indies, is interesting principally on 
account of the novel details of the breech mechanism 
and recoil gear. 

The gun itself is of the ordinary Krupp type, firing a 
14.3-pounder “universal” shell with muzzle-velocity 
1640 foot-seconds. It weighs 19 cwt. in action with 
4} mm. shield; the wheels are 4ft. 3}in. in diameter, and 


Fig. 1i—SECTION OF TRAIL 


the track 4ft. 5in. The Dutch authorities expressed a 
preference for an axle-traversing equipment, but with the 
narrow gauge necessitated by the colonial roads the 
traverse obtainable with this construction would have 
been insufficient, and accordingly the cradle is on a 
vertical pivot set in a saddle between the trail brackets, 
with cross trunnions forelevating. The saddle is prolonged 
to the rear to form the traversing bed, which is supported 
by the elevating gear. This, and the sights, are of the 
Krupp 1910 pattern, described in THz ENGINEER of 27th 
May, 1910. The cradle is of the section shown in Fig. 1. 
The spade is of a size suitable for marshy ground, being 
Yin. deep by 23in. wide; it folds upwards on to the top of 
the trail when not in use. The trail lift is 1 cwt., and a 


Fig. 2-LIMBER HOOK 


double traversing handspike is fitted to facilitate man- 
handling. The keyless limber hook—Fig. 2—is of a 
strong and simple pattern, well protected from injury in 
limbering up. 

The recoil gear is shown in Fig. 8; Fig. 4 is an 
enlarged section of the piston. The buffer is nearly 
filled with glycerine, leaving 5 per cent. air space for 
expansion. On recoil the buffer cylinder recoils with the 
gun; the glycerine passes the piston by rectangular 
grooves in the wall of the cylinder (ports), which are 
enlarged at the commencement of the stroke and diminish 
gradually in depth. Since the area of the ports increases 
progressively during the run-up, the gun would run up 





violently but for the check buffer, which enters the hollow 
piston-rod. To avoid forming a vacuum in the hollow 
piston-rod during the recoil, the glycerine is allowed to 
enter through four ports in the piston—A, Fig. 4—pressing 
back the piston valve B against its spring. During the 
run-up the glycerine escapes from the hollow of the piston- 
rod through the same ports. The smooth and correct 
action of the device depends upon the careful regulation 
of the size of the apertures through which the glycerine 


engages with the rod projecting from the end of th 
breech mechanism lever. When the extractor ig pregg i 
back by the insertion of the next round, the arm ¢ pull 
out the rod for a short distance, the rod releases the 
catch, and the breech closes under the action of the 
main-spring. j ; 

This semi-automatic action is said to be very 
and not liable to break down. Its correct action 
on the proper regulation of the run-up, 
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Fig, 3—RECOIL GEAR 


flows, and upon the strength of the piston valve spring, 
which can be regulated by the screw C, which is fixed by 
a set screw—not shown. The portions of the piston 
shaded in dotted lines are of bronze. 

The buffer gland—Fig. 3—is of bronze, with a loose 
bottom to the stufling-box. It is packed with six leather 
rings and a U leather. 

The semi-automatic breech action is shown in Figs. 5, 
6,and 7. It is a tappet action, the employment of which 
is rendered possible by the construction of the cradle, 
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Fig. 4—RECOIL PISTON 


which projects 15in. beyond the breech. The breech 
action is a single-motion wedge, actuated by an arm pro- 
jecting from the breech-mechanism lever, which has a 
pivoted block traversing in a cam groove on the upper 
face of the wedge. The spindle of the lever has at its 
lower extremity an arm A—Figs. 5 and 6—terminating 
in a cylindrical knob, and a tripper B is pivoted at the 
rear end of the cradle. On recoil the tripper gives way, 
allowing the arm A to pass; when the run-up is within 
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Figs. 5, 6, and 7—BREECH MECHANISM 


15in. of completion, and the gun is travelling slowly, 
the tripper catches the knob on the arm A, and compels 
the arm to turn parallel to the cradle, so that the breech- 
mechanism lever is turned forward as in Fig. 7, throwing 
the breech’open and ejecting the empty case. The breech 
is then held open by a catch which engages with the 
spindle of the lever. The extractor spindle is prolonged 
upwards, and terminates in an arm C—Fig. 7; this 


| Violent the tripper would probably be broken. If this 
occurred the breech could still be opened and closed with 
| the hand lever. The action is of military value, not go 
| much as increasing the rate of fire, but as enabling the 
| gun to be served by two men only. 

| The firing mechanism is a trip-lock of the ordinary 
| type, and the gun can be fired from either side of the 
| breech. 








| AERO-MECHANICAL SCIENCE IN GERMANY, 
By H. 8. ROWELL, 


THE object of the present article is to give a brief 
account of some of the more important facilities and 
equipments in Germany for aero-mechanical research and 

/study. The lines along which the chief advances are 

| being made will be indicated, and where it is thought to 
be of interest the similar institutions of England will be 

/compared. Our subject may be conveniently classified 

under the four heads:—Learned societies, periodical 
| journals, lectures, and laboratories. 

| In respect of learned societies—and under this term 

| we must include many clubs and associations whose guid- 

| ing spirit is rather a sporting one—Germany seems much 
| about the same as Britain. The most important from the 
| scientific point of view are the Motorluftschiff Studien. 
| gesellschaft (the Society for the Study of Power Airships) 
| and the Verein Deutscher Flugtechniker (the Union of 
| German Flight Technologists). In addition to these two, 
we find, as in Britain, a number of provincial clubs and 
| societies which serve to bring enthusiasts together and 
| disseminate a certain amount of information. With 
regard to the chief societies of the two countries, however, 
| there is a very noticeable difference, for whereas the 
| British aeronautical societies have confined their efforts 
largely to improving the practical handling of aeroplanes 
— quite a good object, certainly—the Germans have 
encouraged more strongly the purely scientific investiga- 
tion of flight problems. This 
is, perhaps, characteristic of 
the two nations. 

In the matter of periodical 
journals the Germans have, 
as the English, a few popular 
publications, but the Zeit- 
schrift fiir Flugtechnik und 
Motorluftschiffahrt, which is 
the official organ of the 
Verein Deutscher Flugtech- 
niker, has no equal in this 
country. It is a journal for 
research and advanced study, 
and numbers the following 
eminent scientific men on its 
board of management :—Dr. 
Fr. Huth, Major von Parseval, 
Professors Prandtl, Emden, 
Finsterwalder, Reissner, C. 
Runge, Josse, Wagener, Xc. 
&ce. Many valuable contri- 
butions have been made to 
aeronautical science in Eng- 
land, but have been scattered 
in a great variety of publica- 
tions and societies, thus seri- 
ously detracting from the 
unity and value of the work. 
An English scientific journal 
devoted entirely to aero- 
mechanics would be a great 
boon to workers on this sub- 
ject in England. 

When we compare the 
courses of lectures on this 
subject which are available 
in the two countries, we find 
a surprising inequality. The 
following list of the courses 
delivered in the German 
universities and_ technical 
colleges during the winter 
term 1910-11 will make this 
clear :— 

(a) German universitres.— : . 
Berlin : Applications of Mechanics to Flight Technics. 
Breslau: Aeronautics and their Scientific Founda- 

tiens. Physics of the Atmosphere. 

Giessen: Introduction to the Theory of Flight. 

Géttingen: Aeromechanics and Aerial Navigation. 

Jena: Aerodynamics. ‘ 

Strassburg: Modern Airships and Flying Machines. 
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(b) Technical colleges.— : 

Aachen: Flight Technics and Aerodynamics. 

Berlin: Motive Power for Airships. , 

Brunswick : Selected Studies on the Theory of Flight. 

Dresden: Foundations of Flight Technics. 

Munich: The Development of Aeronautics and Flight 
Technics. 

Stuttgart : Airships and Flying Machines. The 
Present Position of Aerial Navigation. 

These courses range from fifteen to about sixty, one- 
hour lectures, making a total of about 400 lectures in one 
university term. In addition to these there, are several 
occasional lectures given, as in Britain, under the auspices 
of clubs and societies. It may be urged that in the pre- 
sent state of our knowledge of the subject so many 
lectures are scarcely justified. This objection is not 
without good reason, for many of these lectures are but 
re-readings of well-worn hydrodynamics, meteorology, &e., 
often not too well chosen with regard to applicability. It 
js extremely improbable, however, that such courses are 

without value, but even so the fact remains that a large 
number of highly trained minds are awakened to these 
problems, and more are awakening and stimulating other 
and younger minds. This is surely progressive. 

Turning now to the laboratory equipments we find 
Germany in a much better position. Not only is this so 
of the buildings and plant, but more especially with 
regard to the available funds. The experimental facilities 
may be briefly summarised as follows :—First, there is 
the Gottinger Modellversuchsanstalt (Géttingen Model 
Experimental Institution), which is a small brick building 
containing an air channel. This institution is quite inde- 
pendent of the Gottingen University, and is supported 
partly by the State and partly by the Motorluftschiff 
Studiengesellschaft. The latter gives £350 yearly, and 
the State £200. The building was erected in 1908, and 
cost about £1000. The staff consists of two assistants 
and the director, Professor Prandtl, who occupies a chair 
at the university. In Professor Prandtl’s department 
(Applied Mechanics) at the university there is a small 
wooden whirling arm of about 6ft. radius, which does not 
appear to be of great value. In addition to these two 
items we may mention the large pendulum apparatus used 
by Professor Frank at Brunswick Technical College in his 
work on the normal resistance to plates, &c., and also the 
excellent photographic studies of stream lines and eddies 
made by Professor Ahlborn at Hamburg. Perhaps the 
most interesting fact elicited by Ahlborn is that the eddy 
formation behind a plate which is inclined at about 
40 deg. to the stream is capable of two distinct arrange- 
ments. The interest is heightened when we find by 
air-channel experiments that the resistance at and near 
this inclination is not a single-valued function of the 
angle. The difference depends on whether the inclina- 
tion of 40 deg. is reached by rotation of the plate from an 
initial position parallel or perpendicular to the stream. 
Among prospective equipments we must make mention 
of the new laboratory being built at Aachen in connection 
with the Technical College and under the direction of 
Professor Reissner, but of this nothing is yet published. 
The intimate relations in matters of science and culture 
between Germany and Austria make it appropriate to 
remark here that a sum of about £2000 has been given by 
Herr A. Krupp for an aeromechanical institute of research 
at Vienna. The Geophysics Institute of the Gottingen 
University has also received about £200 for aeronautical 
researches, presumably from the standpoint of atmos- 
pheric physics. 

The Géttinger Modellversuchsanstalt is nothing more 
than an air channel with its attendant fittings, yet as it 
possesses many novel and ingenious features, and differs 
in almost every respect from the channel at Teddington, 
we may fittingly describe it here. We give below a dia- 
grammatic plan of the building, which is of brick and 
measures about 9 yards by 13 yards. The channel 
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GCETTINGEN AERONAUTICAL LABORATORY 


proper, which has a cross-section 2 m. square, is in the 
form of a long chain link or racecourse. The current of 
air is produced by an axial flow helical rotor, which is 
driven by belt from a motor outside the channel. The 
motor is driven by current from the town mains, and to 
maintain a steady speed in spite of fluctuations on the 
mains a relay governor is used to vary the field circuit 
resistance. The governor is actuated by the difference 
of the pressures on the two sides of the propeller; these 
ater ge being transmitted by tubing to two floatin 
lljars which hang at the ends of a delicately balance 
make-and-break lever. Any desired speed can be obtained 
with a variation not exceeding one-half of 1 per cent. 
From the pena the blades of which are only about 
20in. radial length, the air is guided by the conical vanes 


at A into the centre of the channel. At B is an elaborate 
system of honeycombing, with adjustable flaps in each 
cell. These flaps serve to throttle down the velocity 
where necessary. At C and D are guides, those at D 
being more closely spaced and thickened in the middle, 


This is easily understood if we remember that the cross- 
section at a corner is 4/2 times that at any parallel part. 
At E are very fine honeycomb-like cells, and at F is a 
sheet of gauze. Disregarding the region close to the walls 
of the channel, it is found that the velocity does not vary 
over a cross-section by more than 2 per cent. The speed 
of the air is measured by a micromanometer and Pitot 
tube. The manometer has a chronographic recorder, 
which is readily put in gear, and the Pitot tube is con- 
veniently mounted on a moving frame, and can be quickly 
placed at any point in the cross-section. The apparatus 
used for measuring the forces on the model must now be 
described. The model is hung by very fine wires from 
the two weighing balances G; and Ge, and by observing 
the readings of these two balances we readily deduce the 
magnitude and position of the vertical component 
of the forces acting. The drift or horizontal force 
is measured by means of a bell-crank lever at H, 
to which is attached the fine wire OH. From 
O the wires OJ and OK lead to the model and 
channel respectively, so that the angles HOJ, JOK, 
and K O H areall equal. Thus, by symmetry the tension 
in each branch must be the same, 7.e., the tension in O J, 
which is the drift, equals the tension in O H, which is 
measured on the bell-crank lever at H. In order to pre- 
sent the model at different angles to the stream the 
balance G—which is mounted on a parallel motion frame- 
work—is raised or lowered bodily. This is extremely 
convenient, and does not require the observer to go inside 
the channel or to stop the current of air. Although 
there are three balances and a manometer to be read, such 
is the efficacy of the speed regulator and of the dashpots 
on the balances that one observer is found to be sufficient. 
At Teddington the current is usually taken from secondary 
cells, and three observers as a rule are employed on the 
three instruments. 

We may now briefly notice the more interesting and 
important researches which have been carried out at 
Gottingen. The reader who desires a more detailed 
account than is here given may refer to the Zeitschrift 
fiir Flugtechnik und Motorluftschiffahrt, 1910, Heft 8, 
11, 18, and 15. The first research to be noted is that on 
“The Forces on Plane Inclined Surfaces of Various 
Aspect Ratios.” This research, as previously mentioned, 
confirms the observation of Ahlborn on the two-fold 
possible eddy formation behind a plate inclined at an 
angle of about 40 deg. to the stream. With a large aspect 
ratio, as in the usual aeroplane surface the force appears 
to be a single valued function of the angle. As the surface 
becomes more nearly square, the phenomenon becomes very 
clearly marked, e.g., with a square plate inclined at 43 deg.to 
the stream, the higher value is between 80 and 90 per cent. 
greater than the smaller. As the plate narrows down, 
2.€., the short sides perpendicular to the current the dis- 
continuity and multiple-valuedness would seem to dis- 
appear. From this research we also receive confirmation 
that the resultant force is normal to the plane, excepting 
for very small angles of inclination of the plane, 2.e., 
that the surface friction is small. A similar research has 
been carried out on curved plates of uniform curvature. 
The results, however, cannot be conveniently given here. 
A very interesting investigation was made on balloon 
models with a view to determining the total resistance and 
the distribution of pressure over the surface. This was 
done somewhat as follows :—Three shapes were determined 
by the well-known method of superposing a source and 
sink system.on a uniform stream. For each of these 
shapes the pressure distribution over the surface was 
worked out by an application of Bernoulli’s Theorem, and 
from this, by purely analytical methods, the total resist- 
ance for any portion was easily obtainable. So much, then, 
for the theory, which, of course, assumes a frictionless 
fluid. Three models were now made of thin copper 
according to the shapes above determined, and fine holes 
drilled at reguiar intervals along a meridian. All these 
holes were filled up excepting one. Clearly the pressure 
within the model would be that of the air at the hole in 
the surface. A rubber tube led from the inside to a fine- 
pressure gauge, and thus the pressure distribution was 
measured. The comparison with the ideal case is most 
interesting; with the perfect fluid there is, of course, 
no resultant force—no drifi—the pressures in front 
and behind exactly compensating. With the model 
in air the ate curve obtained by this experimental 
method follows that deduced from theory very closely 
near the nose of the balloon, but at the rear the influence 
of eddies comes in and accounts for much of the resistance. 
This will not surprise naval architects and students of 
hydraulics, 

The effect of stabilising planes on dirigible balloons 
has also been studied, and with gratifying results. The 
envelope of the resultant force (for different inclina- 
tions of the balloon to the stream) was drawn, first for 
the balloon without the planes, and for the balloon with 
varying sizes of planes, and it is clearly seen how 
effective stabilising planes are in narrowing down the 
region in which the resultant force of the wind may act. 

Professor Prandtl, in his lectures at the university, has 
suggested a quantitative discussion of the vortices at the 
ends of an aeroplane surface. (Attention was first drawn 
to these vortices by Mr. Lanchester.) A research has 
been carried out at the Géttingen Institution (Modell- 
versuchsanstalt) to determine experimentally these end 
effects, and the results obtained when combined with 
Prandtl’s ee ee is really an application of the 
two dimensional vortex motion theory of hydrodynamics 
—yield a convenient formula. An examination of the 
resistance of thin wires has been effected by which a 
correction for the suspensions can be applied when 
necessary. ' 

If we now attempt to review our position in Britain and 
compare it with that of our neighbours in Germany, we 
find that we lack a scientific journal on the subject; we 
find that our universities and colleges are not providing as 
much inspiration by lectures as might be considered their 
duty, but, on the other hand, we find that the financial 





80 a8 to make the cross-section of the stream constant. 


support available in Germany is much less than in Eng- 


land. Then there is nothing approaching the National 
Physical Laboratory Aeronautics Division in point of 
funds, equipment, or Governmental support. Yet it must 
be admitted that a great deal of useful work has been 
done on this subject in Germany; work which the English 
cannot afford to ignore. 

Were this the only fact brought home by the present 
article we might feel not greatly disappointed. 








GRAPHIC CALCULATION OF THE FLOW OF 
WATER IN PIPES. 
By T. G. BOCKING, 
An article under this heading appeared in Tue 
ENGINEER, November 25th, 1910, and since it was written 
the author has had occasion to go closely into the ques- 
tion of the sizes of pipes for a scheme of water supply 
to an extensive rural district. The water was to be 
delivered by the water authority, under a given head, at a 
point on the outskirts of the district, and conveyed by 
the rural authority to all parts of the area. 
It was not convenient to draw numerous alternative 
sections and plot the hydraulic gradients, and the pro- 
blem in the ordinary way required close and numerous 
calculations to determine the loss of head from point to 
point, as, to some of the villages, it was barely possible 
to avoid pumping. 
To minimise labour a special modification of the - 
diagram described in the first article was prepared, based 
upon the same formula, viz. :—- 
V=55 7 Rx 2H 

when 
V = Velocity in feet per minute. 
R = Hydraulic mean depth in feet. 
H = Head in feet per mile of length. 
D = Diameter of pipe in feet. 

In the article referred to it was shown that, by the 
formula, for a given velocity the diameter of the pipe 
varies inversely as the head per mile. 

It will be seen that the problem under consideration 
was to ascertain the loss of head in a pipe of given 
diameter—various diameters being tried—with a given 
volume of water passing per minute. 

It was known that the pipes required would be between 
3in. and Yin. diameter, and a short table was prepared 
showing the discharges in gallons per minute for pipes 
between these sizes at varying velocities. With this 
information the loss of head per 100ft. of pipe was ascer- 
tained by the simple application of a straight-edge to the 
diagram B, presently to be explained. 

To adapt this diagram to general purposes two simple 
diagrams are necessary :— 

A. To ascertain the velocity, given the discharge in 
gallons per minute and the diameter of pipe (or varia- 
tions of same terms) ; 

B. Given the velocity and the diameter of pipe, to 
ascertain the loss of head. 

Diagram A is prepared thus:—On a sheet of squared 
paper set off on the horizontal lines velocities from zero 
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DIAGRAM A 


up to any desired limit, and upon the vertical lines set 
of discharges in gallons per minute. From a table ‘take 
out the areas of circles within the sizes of pipes likely 
to be used and multiply each area by 1000. At velocity 
160 these will represent discharges in gallons per minute, 
and they should be marked off above the 160 point on 
the velocity scale. From the zero point on the velocity 
line rule radial lines through the several points so marked 
off, and, continuing them indefinitely, mark each line 
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DIAGRAM B 


with its corresponding diameter. Where the radial line 
corresponding to the diameter crosses the line of dis- 
charge in gallons per minute, the velocity will be found 
by the vertical line passing through the point. 

Diagram B is prepared thus :—On a horizontal line set 
out to a uniform scale, the diameters of pipes within the 





sizes required, and rule vertical lines aay each point. 
On the vertical lines set up a scale of loss of head— 
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say per 100ft. of pipe. This may readily be made from a 
table of reciprocals of numbers, for if 1ft. loss of head is 
represented by, say, lin., ‘5ft. loss of head is represented 
by 2in., and so on. 

Somewhat as for the diagram explained in the first 
article, calculate the loss of head per 100ft. of 1ft. diameter 
pipe at velocities multiples of 55, and mark off the figures 
so ascertained on the vertical scale over the 1ft. diameter 
point. Rule radial lines as before, and as any one radial 
line represents a certain velocity, a scale of velocities may 
be laid off, as before described. The radial lines have 
been omitted in diagram B, as they are merely con- 
structional. 

The use of the diagrams may be best explained by an 
example. With a 5in. diameter pipe passing 102 FS 
per minute, to ascertain the loss of head per 100 lineal 
feet, by diagram A:—The 5in. diameter line cuts the 102 
gallons line at 120ft. per minute velocity. By diagram B: 
—Joining the zero mark with 120 on the velocity scale, 
the radial line cuts the vertical line representing 5in. 
diameter at .432, which gives the loss of head in 100ft. 
Check by Box’s tables :—Loss per yard = .0182 = .440ft. 
per 100ft. 

For publication the diagrams are necessarily much 
reduced owing to considerations of space, but if they are 
re-drawn to a large scale, it is believed that they will be 
permanently useful for graphic calculation of pipe 
problems. 








AN AMERICAN COAL MINE FOR INVESTI- 
GATING MINE EXPLOSIONS. 


IN recent numbers of THE ENGINEER there have been 
described the test galleries built in Europe and the United 
States for conducting experimental mnvestigations as to dust 
explosions and other features of explosions in coal mines, the 
purpose of such investigations being to lessen the dangers of 
coal mining, and to reduce the loss of life and property 
caused by mine explosions. There are certain limitations in 
the use of these test galleries, particularly as regards repro- 
ducing the actual conditions existing in mines. In order to 
carry out the work under these actual conditions, the United 
States Bureau of Mines, under its director, Dr. J. A. Holmes, 
has undertaken the highly interesting method of driving a 
mine in the Pennsylvania coal district for the special purpose 
of making explosion tests and conducting other investigations 
relative to mining work. The following particulars and 
illustrations of the mine and the investigations are taken 
from a paper by Mr. George S. Rice, read recently before the 
Western Society of Engineers at Chicago :— 

The explosibility of coal dust in air having been success- 
fully demonstrated in the 100ft. gallery of the United States 
Bureau of Mines at Pittsburg, and in the longer galleries at 
Lievin, France, and Altofts, England, the next step was to 
determine the exact conditions under which such explosions 
took place. When these conditions were understood, tests of 
various preventive measures could be undertaken with some 
degree of precision. Prevention, or at least limitation, of 
explosions in mines was, of course, the real objective of the 
stations. 

In the galleries at Lievin and Altofts, the limitation of 
strength prevents safe loading with pure coal dust for morethan 
a distance of 400ft. to 500ft.; on loading beyond this distance 
the galleries are sometimes ruptured. The managements of 
these stations have expressed the desirability of making tests 
in longer and stronger galleries, since it is impossible to solve 
all the problems surrounding an explosive wave in the short 
distances now available. Moreover, methods of limiting an 
explosion which were successful with a loading of coal dust 
for a length of 300ft. or 400ft. would probably not be so with 
a longer loading or a larger explosion. 

The Director of the United States Bureau of Mines, 
Dr. J. A. Holmes, and his technical staff at an early date 
appreciated these unavoidable limitations of a surface 
gallery, and hence desired to obtain an underground gallery 
or mine opening, which would not only enable the tests to be 
made on a larger scale than is possible in external galleries, 
but in which experiments could be made under actual mining 
conditions. In such an underground gallery there would be 
no restriction as to the extent and violence resulting from 
explosion experiments, provided a suitable site was secured. 
A situation for the experimental gallery or mine has been 
selected near Bruceton, Pennsylvania, where from 2500ft. to 
3000ft. of straight entry can be driven from the outcrop in 
the Pittsburg seam. In some of the mines operating in this 
seam great explosions have occurred. 

The entries will probably be either level or slightly 
rising, except for irregularities, so that there will be no 
serious problem of drainage. The entries enter from a steep 
sidehill, and a cover of from 60ft. to 160ft. is obtained The 
openings are well placed with reference to explosion effects, 
as there are no houses in the vicinity except those in con- 
nection with the plant. The laying-out of the mine was 
begun in December, 1910. The surveys having already been 
made, the outcrop was uncovered, and two parallel entries, 
with 40ft. of pillar between them, were started. These 
entries have been driven over 200ft. 

The right-hand entry, which will be considered the main 
one, was started in the lower part of the coal seam, taking 
the top of the limestone, which is 5ft. below the coal seam, 
as a floor. Between the limestone and the coal seam there 
was at this point a hard shale; the entry was excavated in 
this and in 3ft. of the lower part of the coal seam, leaving 
about 2$ft. of the main seam foraroof. After going in about 
50ft. in this manner, the floor was gradually raised until the 
excavation was wholly in the coal seam and the draw slate 
above it. This draw slate is a soft shale or clay which comes 
down immediately on mining the coal. Above it there is 
1}ft. to 2ft. of so-called roof coal which is generally of poor 
quality and interspersed with layers of shale. 

The parallel entry, which will be called the air course, was 
driven wholly in the coal seam. It is not intendei to use 
the mouth of this entry in explosion tests. For normal 
driving this air course will be the return, and ventilation 
will be obtained by a small fan driven by a gas engine 
situated at the top of a small upcast shaft near the mouth of 
the air course. This shaft will be offset from the air course 
about 6ft. 

There will be another entrance to this air course, joining at 
about 110ft. from the mouth, which will enter at an angle 
of about 55 degrees on the opposite side from the main entry. 


At the mouth of this side approach there will be placed a | through in whatever proportions may be required ; approxi. 


short length of concrete gallery with explosion doors, and 


mate percentages will be determined through meter measure. 


beyond that asteel gallery 6ft. 4in. diameter, 120ft. long, 20ft. | ments, and precise determinations made by sampling the air 
of which will consist of removable sections that can be rolled | and gas mixture and analysing. It is considered that this 


out of the way when it is desired to isolate the 100ft. gallery. | 
This part will then be identical with the 100ft. steel gallery | 
at the Pittsburg station, with one exception—a branch | 
off it a short distance from the inlet to which a large 
reversible fan will be connected. When the removable 
sections have been rolled to one side and a steel door lowered | 


line of investigation of the effect of small Percentages of 
methane is most important, and*the need for it has been 
expressed by foreign critics of the coal dust experiments now 
being carried on. 

It is anticipated that great explosive force will be developed 
at the mouth of the main gallery; hence it is intended that 


in place to cover the connection into the air course, experi- | the timbering which is now in place shall be supported by 
ments can be conducted in the isolated gallery without inter- | reinforced concrete walls and arching. The latter will 
fering with operations in the mine. In Fig. 1 we give a| present a smooth surface to the explosive wave, and thys 
plan of the gallery, in Fig. 2a cross section showing the | prevent great falls at the mouth of the mine, the occurrence 
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Fig. 1—PLAN OF EXPERIMENTAL EXPLOSION GALLERY 


timbered lining of the mine, and in Fig. 3a cross section | of which would lead to heavy expense and delay in clearing 
showing the reinforced concrete lining. | up after each experiment. 

Coal dust explosions will be originated in the steel gallery, It is intended also to concrete the approach leading from 
and the explosion will enter the air course through the | the steel gallery to the air course, and it may become 
branch, pass up the branch to the last open crosscut, then | necessary to concrete between this connection to the mouth 
through the latter into the main entry and out of the mouth. | of the air course, although it is not intended to load that 
The crosscuts will be driven on a circle tangent to the | portion of the air course with coal dust. It is expected that 
entries. This will require one 45 deg. turn and one semi- | the explosion wave coming from the gallery entrance will not 
circular turn of the explosion wave. This condition seems | have gained sufficient momentum at the junction with the 
to cause no obstacle in a real mine explosion, nor does it | air course to break down doors or stoppings erected between 
cause difficulty in the Altofts gallery. The records of experi- | that point and the mouth of the air course, but will be 

| deflected into the air course toward the face. 
Ta ne | The method of driving ent-ies is that usually employed in 
SS = Sh8le | the Pittsburg coal seam. The coal is undercut and shot 
a aE, | down with explosives, which in this case are of the ‘‘ per- 
| missible’’ type, electrically fired. The coal is loaded on pit 
| cars, which are hauled by mules to the mouth of the mine, 
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thence over an outside tramway with a slight descending 
| gradient to the head of a rope incline. 


Trips of cars are 


| lowered, by the hoist under a brake, to a trestle and tipple 
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Fig. 2—SECTION OF GALLERY WITH WOOD LINING 


ments in that gallery show that on the return side, that is, 
towards the exhaust fan, the dust carried by the air current 


and the advance compression wave of the explosion has been | 


inflamed, and the flame has passed around a number or all 
of the five right-angled turns in that gallery. 

The purpose of this method of initiating explosions in the 
outside gallery of the experimental mine is to proceed from 
the known conditions in the gallery—as developed at the 
Pittsburg test gallery—to the unknown conditions prevailing 


in mine entries. There is also another object, that while | 


entries are being driven it will give double the length of travel 
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Fig. 3—SECTION OF GALLERY WITH CONCRETE LINING 


for the explosive wave, and thus allow the testing of the | 
mathematical instruments, before the final explosion experi- 
ments which may be originated in the interior of the mine. | 

Besides making investigations of the explosibility of coal | 
dust in pure air, it is intended to make tests with small per- 
centages of methane in the air. It is generally recognised 
that a very slight amount of methane, even as low as § per 
cent., may increase the chance of ignition of coal dust and 
more widely extend an explosion that has once been started. 
A main for natural gas near the mine will supply gas for a 
gas-engine hoist and a gas engine for driving a small venti- 
lating fan. It will also be used for introducing small 
quantities of gas into the mine. Natural gas has very nearly 
the same composition as the marsh gas of the coal seams, the 
difference being that in addition to the methane (CH,) there 
is from 10 to 15 per cent. of ethane (C2H,). This slightly 
varies the proportion of the mixture of air for its combustion, 
but the difference for practical purposes is negligible. 

The gas will be led in pipes to certain points, and by a 
system of mixing with the ventilating current will be carried 





situated on a railway siding. 
| The ventilating fan for the experiments will be of such a 
| size as to create all the conditions which may surround an 
| explosion ina mine. It is desirable to obtain high velocity 
in restricted areas, say 1500ft. per minute, over a consider 
able distance. A capacity of 80,000 cubic feet per minute at 
a pressure of 2in. water gauge and 15,000 cubic feet per 
minute at a pressure of 6in. water gauge is specified and has 
been guaranteed by the builders. The fan is made reversible, 
| so that experiments may be conducted with dust explosions 
| going against the air current as well as dust explosions going 
with the air current. 
The important objectives of the experiments are to obtain 
the speed of the explosion as indicated both by pressure and 
by flame, the variation in pressures at different points along 
the course of the explosion, the temperatures, and the 
samples of the gases immediately preceding the inflammation 
of the dust or gas and i fately following the inflamma- 
tion at a given point. Such experiments will require 
| apparatus of an extremely sensitive nature. A set of 
| instruments similar to those used in the Altofts gallery has 
been purchased from the Cambridge Scientific Instrument 
Company, of England. These were designed primarily for 
| external galleries, but it is believed there will be no serious 
difficulty in arranging them in steel plate boxes sunk into 
the coal rib. 
An important point in the use of the recording instruments 
is their driving, also the making and breaking of electric 
circuits. To connect these instruments with the outside will 
require the wiring to be done in such a way that it will not 
| be torn out by the explosions. It is proposed to place the 

wiring in pipes arranged in a groove in the coal rib and at 
| the mouth of the mine. These pipes will be set in concrete, 
| but arranged with suitable boxes at short distances apart, so 
| that the wires may be readily accessible. 

The real importance of the experiments is not the mere 


| study of explosion waves, although this is of great scientific 
| interest, but to study methods for preventing cr limiting 


explosions. It is therefore proposed to experiment with 
various important methods that have been suggested ; among 
these may be mentioned watering by water sprays, by exhaust 
steam sprays, and by deliquescent salts (calcium chloride) ; 
also the use of rock and shale dust in various ways. It is 
believed that these experiments, if tried in a mine on a suffi- 
ciently large scale, can effectually demonstrate the relative 
efficiency of the various methods. 

A secondary purpose of the experimental mine, and by no 
means an unimportant one, is the study of explosives which 
have been p on the permissible list for use in gaseous 
and dusty coal mines—testing them under actual working 
conditions in coal. Another purpose to which the experi- 
mental mine can be put is the study of the relative produc- 
tion of inflammable dust by different types of machines which 
undercut or shear the coal. Still another purpose is the test- 
ing, under mine conditions, of petrol locomotives to determine 
the safety of the apparatus in actual use, and the degree to 
which the air may be vitiated by the exhaust gases. 
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UNWATERING A CORNISH TIN MINE. 


ABOUT fifteen years ago, owing to the discovery of some 
easily worked surface deposits of tin in different parts of the 
world, the price of the metal fell very considerably, going as 
low as just over £30 per ton. At this price it e un- 
profitable to work many of the Cornish mines, and it is no 
doubt well known that these mines were closed down. The 
result has been that inZmany cases they gradually became 


ore is divided into two portions by a mass of grey granite 
going down to and below the full depth of the workings. 
Advantage was taken of this fact in the unwatering scheme 
which was decided upon. A new shaft was sunk down to the 
full depth of 800ft. in this solid granite, and is itself an 
excellent piece of work. It was intended that this shaft 
should serve the double purpose of unwatering the old 
workings and of affording a means of access to the deposit 
on the other side of the granite wall, of which mention has 
already been made. A powerful Cornish pumping engine 

















HORIZONTAL ROCK BORING MACHINE 


water-logged. When, however, the surface deposits above 
referred to had been worked out the expense of getting the 


was erected at the surface; it is capable of raising 48,000 
gallons of water per hour, its spears being nearly 800ft. long. 


<= 
been arrived at, several engineering firms were approach 
and invited to suggest schemes. Among those to whom thi 
invitation was extended were ©. Isler and Co., Limiteg t 
Bear-lane, Southwark, 8.E., and eventually their Proposal 
was accepted. From first to last Mr. Frank Meyer, a director of 
that firm, had charge of the operations. He made 
examination of the mine, and came to the conclusion that 
the best method to employ would be, first of all, accurate) 
to make vertical and to smooth the face of the heading ee | 
then to secure against it a thick steel plate held in Position 
by four strong steel H joists let into the granite top and 
bottom, the whole being grouted in with special cement, 
While this was being done Mr. Meyer had designed and byl; 
| in Messrs. Isler’s works a very powerful horizontal borin 
' machine of an entirely new form. We give two views of this 
apparatus in the accompanying half-tone engravings, and q 
| drawing of the apparatus as erected in the heading is algo 
given. 

The boring was done by means of a steel crown set with 
diamonds. The feed was practically automatic, being 
actuated by the weight shown running over the pulley, coarse 
adjustments being made by the capstan wheel. The boring 
rods were hollow, and water was supplied through them to 
the tool at a pressure of 150 1b.on the square inch, this being 
provided from tanks fixed in the new shaft. The machine 
was driven by a small horizontal steam engine worked by 
compressed air, the compressor for this being fixed at the 
surface. 

Three holes were bored in the thick steel plate mentioneg 
as having been fixed against the heading, these holes being 
din. in diameter. Each was provided with a leading tube 
flanged to the p'ate. Attached to this flange were two 4in, 
sluice valves, as shown in the drawing. One was a quick 
closing valve and the other a screw-down stop valve. In 
front of these valves a length of tube—not shown in the 
drawing —was provided and flanged to the valve, so as to allow 
the boring tool to be drawn past the valves without actually 
taking it out of the tube. At the end of this tube was fixed 
a stuffing-box and gland which could be unscrewed to allow 
the tool to pass through. The turned portion of the rod 
could, of course, be revolved in and advanced through the 
gland. This pipe was not necessary when boring through 
solid granite, but became so when the old workings were 
approached. There was an outlet controlled by a valve to 
permit the water used for boring purposes to flow out, and to 
allow of the bore-hole being occasionally flushed out to clear 
it of grit. Only one bore-hole was driven at a time ; in fact, 
at the time of writing only one hole had been bored, though 
provision was made for boring three holes, as indicated in the 
right hand bottom corner of the drawing. It was thought 

| possible that the boring would have a tendency to drop or 
curve forward, but this did not occur. The actual dis- 





ore from the places where they existed increased very con- | The new shaft was at a distance of some 300ft. of the old | tance bored before the old workings were pierced was 87ft. 
siderably, and the price of tin went up to over £214 per ton; | workings. From its bottom a horizontal heading measuring | The Phcenix Mines (Cornwall), Limited, was responsible for 


and the metal is even now quoted generally at over £190 per 
ton. This high price again brought the question of working 
the Cornish mines to the fore, and the owners of those which 
had become water-logged set about discovering the best 
method of getting rid of the water. 
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8ft. by 8ft. was driven in the direction of the old workings 
for a distance of something under 220ft. to a point estimated 
to be about 87ft. from the old workings. 

It then became a question as to the proper method to 


f | employ in making an actual connection between the old and 
One of the largest tin-mining companies of Cornwall is, | the new workings. To have bored through without taking | boring was in solid granite. We have seen a portion of one 


4 


LALLA LL LLL 


LLL 





(LL 


| the direction of the bore, and the calculations of its engi- 
| neers were proved to be entirely correct. The boring was 
| started on January 28th, and the main body of water was 
| tapped on February 28th. The whole work went forward 
| without a hitch of any description. The first part of the 
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we believe, the Phenix Mines (Cornwall), Limited, of 
Cheesewring, near Liskeard. This company’s mine has a 
shaft about 800ft. deep, and comprises many miles of headings. 
The whole had become water-logged with surface water to 
within about 100ft. of the surface. At the time when the 
price of tin fell this mine was producing large quantities of 
high-grade tin ore, and it was known that a considerable 
quantity of the ore had actually been mined and was ready 


THE BORING MACHINE ERECTED IN THE HEADING 























of the cores and the material is singularly compact. The 


precautions to regulate the flow of water would, of course, 
have meant disaster. After a consultation between Mr. W. 
Nance Williams, the manager of the mine, and the com- 
pany’s consulting engineer, Mr. Nicholas Trestrail, of 
Redruth, it was decided to bore small horizontal holes 
through the remaining 80ft. or so of granite, and to provide 
some means of checking the water. The consent of H.M. 
Inspector of Mines was obtained to this course, provided that 


to be brought to the surface. Moreover, there still remained | the means of checking were efficient. 


vast bodies of ore waiting to be mined. 


The deposit of tin | 


No definite decision as to how to bring this about having 


| last 47ft. of material was, however, somewhat broken and 
fissured. This caused a rather slower rate of progress than 
had been the case in the solid granite because the cores 
occasionally broke and jammed. 
Theré was an exciting incident just as the boring was com- 
pleted. The first rush of water brought with it a large 
| quantity of grit which jammed the boring tool right in the 
| valves and prevented them from being closed. Fortunately, 
| this eventuality had been foreseen and provided for, and the 
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workmen stuck to their posts well, so that in a short time the 
fool was freed and the valves closed. Men standing 40ft. 
way were, however, slightly cut about the face by the grit 
+a the hole, so great was the force of the water when the 
valves were opened. We understand also that the noise 
made by the water as it issues from the valves is terrific and 


AN UNUSUAL METHOD OF ERECTING A 
BRIDGE. ; 
BETWEEN Metaline and Spirit Lake in the State of 
Washington a bridge has recently been constructed for the 
Idaho and Washington Northern Railroad across the Pend 
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deafening ; so great, in fact, that it is only by shouting at | n 
| very remarkable in its design, is of considerable interest in 


the top of the voice that it is possible to make oneself heard. 

We gather that as soon as the tool was withdrawn and 
the valves closed the water was absolutely under control, and | 
could be shut off or let into the heading at will. The pres- | 
sure shown at the mouth of the hole when the valves were 
closed was 265 lb. per square inch at first. It was antici- | 
pated that it would be higher than this, but it is thought | 
that some of the pressure may be dissipated through the 
fissures in the rock. The size of the borehole was 3hin. | 
diameter, and the water running from it down the heading | 
and into the sump at the bottom of the shaft requires nine 
strokes of the pump per minute to keep it down. The 
capacity of the pump is 70 gallons per stroke, so that the 
amount of water flowing through the 3}in. bore is some 37,800 
gallons per hour. 

At a later period, when the pressure has been reduced 
somewhat, it is proposed to put in another borehole, but at 
present as much water is coming through as can be conve- 
niently dealt with. The third hole may possibly not be needed, 
though it will be made if it is. It is anticipated that the 
mine will be unwatered in some four months. 

It may te asked why pumping operations could not be 
carried out in the mine without sinking a new shaft. There 
were two main reasons for this. The first was the difficulty 
of applying a pump at different levels as the water was 
removed, and the next that the shaft was inclined and badly 
blocked ; besides, the new shaft is to be used for the new 
workings. 

When the water has been entirely removed from theold mine, 
the latter is to be put into working order on the latest modern 
lines. The operations have every prospect of being taken to 
a satisfactory termination, and both the Phenix Company 
and Messrs. Islers are to be congratulated upon it. The idea 
would seem to offer a solution of the problem of how to open 
up many others of the flooded Cornish mines. 








MECHANICAL HANDLING OF COAL AND ORE. 


ONE of the notable features of ports on the American lakes | 
where ore and coal are handled in quantity is the use of 
special unloading machinery. At the ore-shipping ports 
hopper-bottom wagons drop the ore into pockets or bins on 
long piers, and the loading is done rapidly by gravity, | 
numerous spouts or shoots being led to the various deck | 
hatches. The use of the cable-way and the transporter 
bridge for unloading began about 1880, but the buckets were | 
loaded by hand in the hull, and were only raised and carried | 
to the stock pile by machine. With the development of the | 
soft ores of the Mesaba district, self-loading buckets or grabs | 
were used, and are now handled by wire cables or by rigid 
arms resembling the parallel motion of an old beam engine. | 
The buckets are of 5 to 15 tons capacity. With hand filling 
the cost was 64d. to 74d. per ton for loading the buckets, and 
fd. to 1d. for hoisting and catrying the bucket, or 7}d. to 
84d. per ton. With the grab machines the total cost of un- 
loading is only 4d. to 1d. per ton. The steamer J. P. 
Morgan, with 11,320 tons of ore, has been unloaded in six | 
hours with six electric machines. For unloading pig iron | 
cargoes electric magnets have been used successfully. In | 
104 hours two magnets on transporter bridges unloaded 2000 | 
tons; they made from forty-five to seventy-three lifts per | 
hour, or 1280 lifts in all, with an average load of 3427 lb. 
Referring again to the ore-boats, the following statement | 
shows the development in rapidity of unloading from 1906 to | 
1910:— 











1906. 1910, 
h. m. h. m, 
Average stay in loading ports arreerre  ° | eee fF 
Average stay in unloading ports .. .. .. 2225 .. 12 22 
Average time in port receiving and dis- 
charging cargoes ceric . 00” 40 tee ee oe ee 
Gross tons. Gross tons. 
Average cargo carried se SAO 6, 
Largest cargocarried .. .. .. .. «._ 13,8383 .._ 13,296 
In 70 min. In 45 min, 
Fastest loading record, tons .. .. .. .. 9,277 9,788 
Rate of fastest loading record, tonsperhour 7,288 .. 13,051 


Oreille River. This bridge, although possessing nothing 


view of the unusual method adopted for its erection. 
Referring to the engravings on this page and on page 512, 


it will be seen that the bridge consists of a riveted truss | 
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deck shore span, 145ft. in length on the Spirit Lake side, and 
a plain girder deck shore span, 80ft. in length, on the | 
Metaline side, with a central truss deck span of 280ft. The | 


bridge is supported on two piers, one about 50ft. high, | 





1998.00 __ 


As the Pend Oreille River is at the situation of the bridge 
very rapid and deep, the erection of the central span by 
means of falsework was out of the question, and the 
cantilever method had to be adopted. Under ordinary 
circumstances the work would have been cantilevered 
simultaneously from both sides and joined in the middle. 
But in the actual case in question only one side of the river 
—namely, that towards Spirit Lake—was at all readily 
accessible. The approach from the Metaline side, as will be 
gathered from the engravings on page 512, consists simply 
| of a narrow shelf of rock cut on the face of the cliff of just 
| sufficient width to accommodate a single track line of 
standard gauge. The use of a cableway whereby the 
material required for the erection of the bridge could have 
been transported across the river to the Metaline side was 
deemed too expensive, and accordingly it was decided to 
cantilever the bridge entirely from the Spirit Lake bank. 

To carry out this scheme the 145ft. truss deck span on the 
Spirit Lake side was erected on falsework and riveted up 
completely. A counterweight consisting of 600 tons of steel 
rails was then placed at its shore end with a view to making 
this span, which itself weighed about 300 tons, act as an 
anchor arm for the central span of 280ft. in length and 
700 tons in weight. The construction of the central or 
channel span was then proceeded with, the first step being the 
| erection of falsework on the pier on the Spirit Lake bank. 
| The shoe for the central span was next placed in position, and 

the bearing block shown at A, Fig. 1, fixed. This bearing block 

was designed to transmit the compression stresses in the 
| bottom chord of the channel span during its erection. The 
| diagonal strut B was next pinned to the pier shoe and braced 

at its upper end with a temporary anchoring line. Tem- 
| porary eye-bars C were then placed between the member B 
| and the shore span and were pinned in position. The corres- 
| ponding member B in the other truss of the channel span 
| having been placed in position in a similar manner, and the 
| portal bracing between these two struts erected, the floor beam 
| at their upper and outer ends was put in, and the temporary 
| track extended from the shore span across the falsework on 
| 








the pier, and on to the floor beam referred to. The hanger 
| D was then placed in position for each truss, the bottom 
| chords E being then pinned*to the pier shoes and to the foot 
of the hangers. The bottom laterals were next erected as far 
as the ends of the chords E. Immediately thereafter the 
| diagonal strut F was placed in position and the posts G with 
the lower half of their sway bracing erected. The top chord 
H was next placed in position, and the upper half of the sway 
| bracing between the posts G fixed. The next floor beam 


| having been deposited in its place, and the top laterals 


completed up to this point, the track was once more extended 
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Fig. 1i—DETAILS OF THE PEND OREILLE BRIDGE 


forward a step. The bottom chord J and the diagonal K 
were then erected, the former being bolted and pinned to the 
preceding chord E. 

The remaining truss ‘members and bracing were then 








Fig. 2—THE PEND 


placed near the river edge on the Spirit Lake side, and the , 
other a mere pedestal placed some distance up the bank on 
the Metaline side. 
ofthe river. 


The rail level is 140ft. above the surface 


OREILLE BRIDGE 


erected in @ corresponding manner until the point L was 
reached. Here cantilevering ceased, and from the cantilevered 
part falsework was erected on the Metaline bank for 
the last two panels of the channel span. This false- 
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work was extended upwards so as to carry the track 
over from the cantilevered part. The castings and nest of 
rollers were then deposited on the pedestal M. The bottom 
chord N was next placed on the falsework, and the blocking 
adjusted until the chord could be connected at L. The 
hanger O having been erected, the diagonal P was placed in 
position and supported therein by a timber strut Q. The 
diagonal R was then pinned to the chord N, and bolted to 
the top end of the hangerO. When this was done a hydraulic 
jack was placed beneath the triangular element at the 
point S, and the whole adjusted until the top chord 
T could be placed in position. The other truss was com- 
pleted in a similar manner, and each brought to a bearing on 
the rollers situated on the pedestal M. These rollers 
were adjusted so that with a uniform atmospheric tempera- 
ture of 70 deg. Fah., they were vertical. The remaining 
floor beams and steel stringers were added, the post U 
erected, and the SOft. girder span thrown across to the 
Metaline bank. There then only remained the removal of 
the falsework, the counterweight and the temporary eye-bars 
C, the placing of all the remaining bracing, laterals and 
other steel work in position, and the final riveting up of the 
whole bridge. 

At the points marked ‘‘rivet’’ in Fig. 1, the members 
were fully riveted as the erection went along. At other points 
from 30 per cent. and upwards of the rivets were driven, the 
remainder being put in when the span had reached the other 
side. For the erection of the bridge a derrick car weighing 
about 45 tons wasemployed. The heaviest pieces handled by 
the derrick—the end posts—weighed about 17 tons. This 

. interesting piece of work has been carried out by the Penn- 
sylvania Steel Company, of Steelton, Pa. 


four which will be launched in July. The Minister of Marine 
will shortly present the shipbuilding programme, which will 
be spread over twenty years. A small island at the mouth 
of the Neva will be transferred to the Admiralty for a new 
dockyard. Another dockyard is also contemplated at St. 
Petersburg. The Minister of Marine announces that Reval 
will become a naval base instead of Libau. 


THE Swedish Parliament has given authority for the con- 
struction of.an 8200-ton battleship, and others are likely to 
follow.. The argument of the Swedish Naval authorities is 
that the present warships are no longer sufficient to guarantee 
the integrity of the Swedish coast in case of a great European 
war. 


THE very extensive scheme for increasing the shipping and 
repairing accommodation at Devonport Dockyard, on which 
the Admiralty embarked some years ago, is now practically 
complete. The Keyham extension, which cost the country 
£4,233,000, provides docking accommodation for the largest 
Dreadnoughts, while the new coaling depédt at the Weston 
Mill corner of the yard is the best equipped of any in a 
Royal or private yard. For several years the Admiralty 
has been expending between thirty and forty thousand 
pounds a year in dredging, so that it is now possible to take 
a heaviest draught ships up the harbour at any state of the 
tide. 


AMONG the other works being carried on in Devonport is 
the erection of a new smithy at a cost of £5800 for the 
building, in addition to the cost of the machinery. The 
dock facilities for destroyers is being improved at a cost of 











THE FRENCH BATTLESHIP VOLTAIRE. 


IN our issue of May 26th we gave some figures concerning 
the official trials of the French battleships Danton and 
Diderot. We are now enabled to give below some of the 
figures of the official trials of the Voltaire—a battleship of 
the same class :— 

Ten Hours’ Full-speed Trial. 
RES a ee 5th May, 1911 
Revolutions per minute 302.7 
Mean speed, knots .. .. 
Coal consumption— 
oo! eae ; 
Per square foot of grate area, lb... .. 


Three Hours’ Full-speed Trial with Three-quarters 


-f 
19.78 


2049.0 


27.4 


of Boilers, 


Reyolutions per minute 
ean Vo eee 
Turbine horse-power at this speed .. 
a iy eee 
urbine horse-power at this speed .. 
Coal cmunien— 
SS SSS eee 
Per square foot of grate area, Ib. .. — 7 
Twenty-four Hours’ Trial without Forced Draught. 
be : 12th May 
18.636 
19,349 


1443 
17.25 


Mean speed, nots .. 
Bestrun, knots... 
Coal consum ption— 
. 2 Pee 
Per square foot of grate area, Ib. .. 
Six Hours’ Consumption Trial. 
Revolutions per minute 
Mean speed, knots.. .. .. .. 14.77 
Coal consumption per mile, Ib. - 877 
We have gathered together in the following table certain 
of the figures of this vessel and of those of the Danton and 
Diderot :— 


19th May 
192 


Ten Hours’ Full Speed. 
Danton. 

- Oe 

" 2069.55 


Voltaire. 
19.78 


Diderot. 
-- 19.48 
. 2060.74 


Mean speed, knots.. .. .. . 
Coal consumption per mile, Ib. . -. 2049 
Revolutions per minute . - 302.7 
Three Hours’ Trial with Three-quarters of Boilers. 
eee ws se oe os es DEB .. WS 
Coal consumption per mile, Ib. .. 2561 . 2618 . 2744 
SE ste os oe om SET 301.8 332,53 
Twenty-four Hours’ Trial without Forced Draught. 
Mean speed .. .. .. .. .. 18.16 18.415 .. 18.636 
Coal consumption per mile, lb. .. 1466 . 1448 . 1443 
Revolutions ose os <s ee 276.05 — 

It will be noticed that in the 10 hours’ full speed trial with 
all the boilers at work the Voltaire, with a slightly less coal 
consumption than either of the others, managed to develop 
.84 kriot more than the Danton and .30 knot more than the 
Diderot. Unfortunately, the trials with three-quarters of the 
boilers at work would appear to be hardly comparable, since 
the erfgines of all three were revolving at such different rates ; 
but it is worthy of note that, whereas the designed speed and 
horse-power were 19.4 knots and 22,500 respectively, all 
the three vessels were considerably speedier than this with 
only three-quarters of their boilers at work, and that the 
Voltaite succeeded in registering no less than 1.263 knots in 
excess of the contract speed as an average, and as much as 
1.719 in excess as a best run. At the latter speed her tur- 
bine engines were developing 29,656 horse-power—7156 horse- 
power in excess of the designed power. The Danton and 
Voltaite have Belleville boilers, while those of the Diderot 
are of the Niclausse type. 


20.663 








DOCKYARD NOTES. 


ACCORDING to the latest reports the Brazilian Rio de 
Janeiro, the ship that set the ball rolling for 13.5in. and 
14in. guns, is not to be built at all with that armament, but 
to be sister to the Minas Geraes! Whether this be true or 
not, Brazil has the. record for having been the first to want 
long guns in the past and monster guns in the present. 
But for the Rio de Janeiro it is doubtful whether ships 
with guns over 12in. would have been built to-day; as 
all the Powers were holding their hands and watching each 
other, anxious not to precipitate a step that would reduce 
the value of their existing ships.- 


THE Times St. Petersburg correspondent states that the 
reorganisation of the Russian Admiralty is now complete. 
The Duma has voted 150 million roubles (£15,000,000) for 
immediate shipbuilding in the Black Sea, and an equal sum 
for the Baltic. The immediate naval programme includes 
four Dreadnoughts and six submarines for the Black Sea, 


£45,200, of which sum £19,400 is being expended during the 
current year. A new turbine engine repair shop is being 
erected in the North Yard at a cost of £30,000, and a new 
surgery at a cost of £2400. At the South Yard, new entrance 
gates are being erected. 


UNDER the existing arrangements, the engineer-managers 
of the Royal Dockyards and their principal assistants are all 
naval officers, drawn from the active list. When the new 
system of officering the Royal Navy comes into operation, it 
is more than doubtful whether there will be sufficient naval 
engineers having the requisite experience to fill these posi- 
tions as well as to supply the demands of the service. It 
would therefore be a great advantage to the country, 
economically and otherwise, if the Admiralty were to decide 
to staff their Dockyard engineering departments from men 
trained in the Royal Dockyards as apprentices. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves 1 ~~ gaileaadicaaan 





of our 


LIVE STEAM FEED HEATING. 


Sm, —That the circulation in a marine boiler will be better when 
the water is all at one temperature than when there is a cold feed 
entering and putting parts of the water ‘‘ off the boil ” is, I think, 
self-evident, and so far I agree with Mr. Fish in his letter in your 
issue of 25th May, but I cannot agree that what he calls a low- 
pressure heater has any ‘“‘ thermal” advantage over a live steam 
heater which heats the feed to the full temperature of the steam. 
Of course, if there was an advantage of this sort, it would be a 
very simple matter to set out in figures the exact saving to be 
made, there need not be anything vague about it ; but I think it 
will pass the ingenuity of man to show any thermo-dynamic ad- 
vantage in taking steam from the supply to the intermediate 
cylinder which could not be equally well applied to taking it from 
the supply to the high-pressure cylinder. So far as the inter- 
mediate-pressure cylinder is concerned, the steam in its casing is 
live steam, and using steam from this casing for heating the 
feed is just the same as using live steam from a boiler working 
at this pressure supplying steam to a cylinder working at this 
pressure ; so that, regarding the cylinder or cylinders which take 
steam after the steam has been taken for the feed heating, the 
working conditions are practically similar to a full pressure live 
steam heater. The only change which has been made is that some 
steam has been used in the high-pressure cylinder instead of being 
used to heat the feed, and, as a consequence, the feed has only 
been heated to the temperature of the high-pressure cylinder 
exhaust, at which temperature it goes into the boiler, upsetting 
the circulation, and taking heat from the heating surfaces at a 
temperature below the boiling point. Unfortunately, the feed 
water must be heated somewhere, and all the heat which heats it 
must come from the heating surfaces ; the only question is what is 
the best condition in which to present the water to the heating 
surfaces, Shall it be boiling water or shall it be colder than 
boiling? I think after Prof. "Gibson's experiments upon this point 
that there can be no doubt as to the answer, which reminds me 
that Prof. Goodman has not answered my question on this subject, 
nor has Mr. Hall denied that there should, at least in principle, be 
some saving to be made from presenting the water to the heating 
surfaces at the boiling temperature. 

I cannot agree with Mr. Fish that a feed-water heater fitted in 
the engine-room and connected to the boiler and engine with pipes 
and valves can be either as simple or as efficient as an apparatus 
wholly contained in the boiler, where there cannot possibly be any 
loss by radiation or leakage. 

The test of Lancashire boilers described is confusing, and not 
typical; as, to take one instance of many, we once fitted an 
exhaust steam feed-water heater, the exhaust steam being taken 
from a condensing engine, and every degree of heat gained by the 
exhaust steam heater was added to the temperature of the feed 
coming out of the economiser, and I may add that, although the 
exhaust steam was only 135 deg. Fah., the feed leaving the heater 
was 133 deg. Fah. An exhaust heater using steam at 212 deg. Fah. 
must be very inefficient to heat the feed only to 120 deg. Fah. I 
cannot understand in Mr. Fish’s case, if the same amount of coal 
was burned, and 60 deg. Fah. more added to each pound water 
from an outside source, how there was no economy. Mr. Fish 
does not give the steam pressure of the steam in these boilers, but 
suppose it to be 1001b. per square inch, then 60 deg. Fah. in the 
feed represents almost exactly 5 per cent. of the total heat of the 
steam. This 5 per cent. was putin fram_.an outside source, the 
fires had 5 per cent. less work to do; why was the same coal 
burned ? 

An efficient heater, under the circumstances named, should have 
heated the feed to at least 230 deg. Fah., and have saved over 
12 per cent. Surely this could have been noticed, even without a 


test. 
Belfast, May 28th. Avevustus W., HAMILTON, 


res are not reliable unless 


Str,—Mr. Fish’s statement that ‘‘ 
” is very applicable to the 


every factor in the problem is sta 
figures he gives concerning the small boiler plant with and without an 
exhaust steam heater using exhaust from non-condensing engines. 
There is an error of calculation in his figures, but it is undeniable 
that the heater averaged hourly the recovery of no less than 496,800 


B.Th.U, from waste steam, — 828 gallons of water ¢ 
60 deg. to 120deg. Fah. If Mr. Fish’s hot-water thermommn 
readings were correct—which seems very doubtful—the ccengea 
raised the warm water from 120 deg. to ony 251 deg., wh eceas ke 
says that when fed with cold water at 60 deg. the econom; ; 
raised this cold water to 245 deg. Fah.; this indicates a small rel 
saving due to the exhaust heater, besides the advantage of pons 
ing the sweating and corrosion of economiser tubes which arice, 
when cold water is fed. But Mr. Fish’s figures indicate a lon" 
24 per cent. fuel arising from the recovery of 496,800 B.D), U 
hourly, which is certain proof that his figures are not comparable 
His first test covers four days without the heater, average 1000 It, 
coal hourly for 800 gallons water, viz., 8 lb. water per pound coal : 
his second test does not give the comparison for four days, but the 
total for seven days average 1062 lb. coal hourly for 428 gallons 
water, viz., 7.8 lb. water per pound coal, yiz., 24 per cent. loss With 
the heater in use. Evidently the firing efficiency was inferior in 
the seven-day test, so the figures are very misleading. 

The usual practice in plants where atmospheric exhaust from 
non-condensing engines is available is to use a direct-contact feed 
heater, ensuring the condensation of sufficient of the waste steam 
to heat the feed to 210 deg., incidentally ensuring oil separation, 
reducing the hard water by dilution with the pure condensed 
exhaust, driving off CO, and arresting sludge-forming carbonates 
and filtering the water. : . 

In Mr. Fish’s case evidently an unduly small closed or tubular 
heater was used which wasted the condensed exhaust, and on} 
gave the small rise of 60 deg. to the feed-water ; but still it ro. 
covered an average of 496,800 B.Th:U. from waste steam, and 
would prevent the sweat ng of economiser tubes which arises with 
cold feed. 

In condensing plants, and notably in marine cases, if there is no 
available atmospheric exhaust from non-condensing auxiliaries 
then it is good practice to draw from the intermediate receiver 
the small proportion of partly — steam—exhausted from 
the high-pressure cylinder—which the feed-water can condense, 
By condensing this small portion of partly expanded steam in the 
direct-contact heater its latent heat, as well as its sensible heat, is 
recovered, with consequent fuel saving. This is a far better 
utilisation of its heat than is possible if all-the partly expanded 
steam were sent through the low-pressire cylinder and expanded 
down to the temperature ae to the vacuum, as it is 
then too low a temperature for useful heating effect, and all the 
latent heat is then lost in the condensing water. This recovery of 
heat from partly expanded steam is again standard practice for 
condensing plints, and undoubtedly gives easier steaming, or the 
corresponding fuel saving. 

But there is nothing whatever in common between the recovery 
of heat from either atmospheric exhaust or from partly expinded 
steam and live steam heating. All heat imparted to feed-water by 
live steam heaters comes from the fuel, and represents no saving; a 
live-steam heater is merely a device for condensing live steam, and 
the utmost it can do is to return this useful heat to the boilers 
without appreciable loss. 


London, May 29th. CHARLES Eritu, 


STEAM IN THE MAKING. 


Sir,—I have read the article by Mr. Hamilton in your last issue, 
and would like to make a few remarks on it. 

It would be so far satisfactory if Tyndal’s theory of heat pro- 
ducing molecular vibration could be applied to water ; but I hold 
that there is nothing in the familiar ph cc ted with 
steam and water to show that water isan active agent. This is 
very apparent on drawing water from a test-cock on a boiler under 
steam. If the pressure gauge is 150 lb. the water loses 154 deg. of 
temperature in no apparent time—the water inside being at 
366 deg. This would not have happened if the water had been 
under hydraulic instead of steam pressure, and can only be 
explained by the conversion of one form of energy into ancther. 
In the first case heat, a form of energy, exists in the steam at 
154 deg. above the atmospheric temperature, which is instan- 
taneously converted into kinetic energy by the removal of the 
pressure on opening the cock. In the second case no form of 
energy exists beyond what takes place under atmospheric condi- 
tions, and the water issues with kinetic energy due to hydraulic 

The water therefore has had nothing to do with the loss of 
15ideg temperature. 

Mr. Hamilton mentions water boiling under the receiver of an 
air pump, and says the mutual attraction of water molecules is 
affected by a vacuum. What happens in the receiver is, if water 
has a temperature of, say, 60deg., the steam diffused through the 
water has a pressure of .51Sin. of mercury, and if the space above 
the water has the same temperature it will have the same pres 
sure; but if the air pump brings the temperature of the space to 
40 deg. the pressure would be .247in., and there would be a rush 
of steam, causing ebullition from the higher to the lower pressure, 
until equilibrium of temperature was established. There is nothing 
in this to show that water has any live quality ; the active agent 
is steam 
An expeditious and economical way of heating water to boiling 
— is by sending steam through it. The water does nothing 

ut absorb steam up to 212 deg., or point of saturation ; after that 
the steam passes freely through the water. There is no more 
effect produced on the molecules of the water than in passing 
ammonia gas through it. Water absorbs 700 times its own 
volume of this gas at 60 deg. and atmospheric pressure, but 
there does not appear to be any interference with the molecules 
of the water. A slight swelling or expansion takes pluce of the 
water, both with the steam and the ammonia. In the latter 
case the specific gravity of the water is reduced to .880. 

I believe the only effect of heat on water is to produce 
vaporisation at the heating surface, the water absorbing the gas, 
as it does all other gases, to a greater or less extent. 

May 30th. A. R. 





Sir,—I fail to grasp Mr. Hamilton’s meaning, because of his 
lack of definition. Thus I cannot form any concept of his 
molecules. A molecule has been defined as a sphere perfectly 
hard and quite impenetrable. It bas no other characteristics ; al! 
its manifestations are acquired modes of motion. But Mr. 
Hamilton writes about ‘‘ liquid molecules.” How can molecules 
pass through each other? That so-called ‘‘latent” heat is not 
heat at all has long been taught. The selective action of molecules 
has been utilised by Clark Maxwell in his well-known Demon theory. 
It would be useless to attempt to deal further with Mr. Hamil- 
ton’s theory. He must begin at the beginning and define his 
particular molecule. P, 
St. Leonards-on-Sea, May 29th. 








At a recent meeting of the Boston Mechanical Engi- 
neers a paper on oil fuel for boilers was read by Mr. B. R T. 
Collins. A useful feature of the paper was the presentation of a 
series of tests made last autumn at the Redondon (Cal.) plant of 
the Pacific Light and Power Company on a horse-power 
Babcock and Wilcox boiler equipped with a Hammel furnace and 
burners. The boiler was in regular service under the usual operat- 
ing conditions. The oil was obtained from the Los Angeles fields, 
and had a heating value of about 18,300 units. It is stated that a 
maximum efficiency of 83.3 per cent. was obtained on the tests 
while running at 109.2 per cent. of the maker's rating, and the 
water evaperated per pound of oil from and at 212 deg. Fah. 
corrected for moisture was 15.811b. The average efficiency for 
— — was 80.47 per cent., and the average evaporation 
15.23 lb. 
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RAILWAY MATTERS. 


Goop progress has been made with the works for the 
Cork City Railways, the two bridges over the Lee having almost 
reached completion, while the alterations necessitated by the 
sanctions wit! the Great Southern and Western and Cork and 
Bandon Railways are in a forward condition. 


AccorDING to a consular report the new electric railway 
service between Genoa and Busalla, on the way to Turin and Milan, 
je now working, and this will be a means of relieving the merchandise 
traffic to some extent, as it enables a larger number of wagons to 
pass through the Giovi tunnel than can be done by steam-drawn 
trains. 

Tue Bill of the Metropolitan Railway Company has 
been passed by the Committee of the House of Commons on 
Unopposed Bills, and ordered to be reported for third reading. 
The new works proposed include the construction of a new station 
near the Post-office in Mount PI t, midway bet Farringdon- 
street and King’s Cross, with subways and lifts, and the widening 
of the railway. 


A REPORT from Sydney states that the Decentralisation 
Commission recommends the establishment of new oversea ports at 
Port Stephens and Jervis Bay, and the construction of a number 
of on ney railways, including direct communication between 
Sydney and Broken Hill, connecting these ports with the main 
railway system and opening up new areas for settlement ; also two 
short lines to link up the railway systems of New South Wales and 
Victoria. 

Tue total length of railways in Hokkaido at the end 
of 1910 was 724 miles, of which 44 miles were double track. The 
chief extensions finished during the year were 48 miles from Ikeda 
to Rikumbetsu on the new line to Abashiri, and 31 miles from 
Fukagawa to Rumoe, a growing port on the westcoast. An agita- 
tion is on foot to have the Government railway line on the main 
island extended some 30 miles to Ominato, a naval port on the 
north of Aomori Bay, and to have this place made into an open 
port. 

Ir is reported that the Budapest-Czinkota-Gédéllé 
suburban line has recently been converted to electric traction, this 
being the ——— to the conversion of all the lines in the 
vicinity. The length of this section is about 20 miles, and it is 
double tracked throughout. Three-pbhase current at 10,000 volts 
is generated in a station at Czinkota, where two 2200 horse-power 
steam turbines are at present erected. The three-phase current is 
converted in sub-stations to direct current at 1000 volts. The cars 
are fitted with 160 horse-power motors and run at over thirty miles 
per hour. . 


A note in the Railway Club Journal states that two 
new wooden platforms of full length—similar to those at Old Oak 
Common—are being erected about 200 yards west of the “ay 
Twyford Abbey Halt. The down platform at Twyford Abbey has 
been dismantled since the landslide in December last, and it seems 
probable that the up platform: will also be removed as soon as the 
new platforms are completed. The new station is immediately 
adjacent to Hanger Lane signal-box, and will be connected by a 
path with Hanger Hill Lane, and presumably by a flight of steps 
with the footpath running from the Ealing Garden Suburb to 
Alperton. 

Tue revised regulations and memorandum of the Board 
of Trade rding ee wires on electric tramways and light 
railways laid on public roads, dated March, 1911, are referred to 
in the columns of Electrical Engineering. There are a few altera- 
tions since the last edition. The regulation is now worded to 
include ‘‘ telegraph, telephone, or other wires, unprotected with a 
permanent insulating covering,” and applies now to “‘ railways” as 
well as ‘‘tramways.” The most important alteration in the 
memorandum is the provision that ‘‘each guard wire erected after 
the date of this memorandum should be well earthed at each end, 
and at intervals of not more than five spans.” Short guard wires 
were formerly only required to be earthed at one point. 


Ir appears from a note in the Electrician that the 
Michigan United Railways Company has recently equipped at its 
Albion shops two large snow sweepers. h of the new machines 
is so constructed that it may be used during the winter months as 
a snow sweeper and converted for use as a baggage car during the 
summer. As the Michigan United Railways electric system 
includes about 80 miles of third-rail track, provision is made for 
operating either with third-rail or trolley current collectors, and 
small brooms are also provided for cleaning the third rail. These 
brooms are mounted on extensions of the main broom shaft. Each 
of the new cars is equipped with four motors. The brakes are 
supplied from an air compressor, and the brooms are operated by 
motors. 


TuE construction of Coventry-road Bridge, carrying the 
Great Western London to Birkenhead main line, a work which has 
just been completed in connection with the Bordesley and Bir- 
mingham widening, presents some features of interest. Accord- 
ing to the Railway News the girders of the old bridge were of the 
balloon-headed hog-back re ge type fast disappearing. The new 
steel girders are of the following lente s-—-tieuion girder, 76ft. ;* 
outside girders, 76ft. Sin. and 75ft. 4in. The clear span of the 
bridge between abutments is 67ft. The whole of the work: was 
completed in four weeks from the time of commencement. 
Excellent progress is being made with the important improvement 
scheme at Snow Hill Station, and a portion of the new buildings 
have been in use for some little time past. 


THE railway construction in Brazil during the year 1910 
represents the most notable progress of the past decade. and points 
toa rapid development of the interior districts by placing them in 
better communication with consuming markets, as well as. by 
—_ them to the outside world as markets for foreign goods. 

he total mileage added to the railways already in traffic exceeds 
the gain in any previous year, and is characterised by a greater 
distribution throughout the country and by a marked ‘tendency to 
unify the several systems in the republic. The railways, extensions 
and branches opened to traffic during 1910 amounted to 1189 
miles, Judging from the large number of lines and extensions 
which are now under construction in this country and from the 
mileage which has been opened to traffic since the first of the year, 
it may be reasonably expected that 1911 will not fall far short of 
1910 in this respect. 


OXY-ACETYLENE welding, states the Railway Gazette, is 
being used to great advantage in the building of steel passenger 
cars for making strong and at the same time invisible joints. The 
great strength of the riveted joint has made it a favourite for 
many parts of a steel car, but even where the rivets are counter- 
sunk and the heads are filed or ground flush it is not an invisible 
one. Soldering is sometimes used, and at times with a measure of 
success, There are, however, two objections to it; it is weak, 
— only about 40 or 45 per cent. of the strength of the metal 
united, and it has a different coefficient of expansion from that of 
steel. A difficulty has been met with when using the oxy-acetylene 
method in that there is a tendency for the plates to bend down- 
ward and form a groove with the joint, but this tendency is suc- 
cessfully dealt with by using a small T-bar, to the arms of which 
the edges of the plates are riveted. The web of the T lies imme- 
diately underneath the joint. The T-bar so increases the capacity 
for the absorption of heat that a heavy wire jin. thick is employed 
as a welding stick. The T-bars have a metal thickness of din., 





the arms are about lin. wide, and the web about l}in. deep. The 
acetylene is fed through flexible tubing from an overhead fin. 
pipe, 





NOTES AND MEMORANDA. 


An invention that promises to be very useful was 
described at the Acad begs Sci on Wednesday, May 3lst. 
It is an adaptation of the phonograph to the telephone, and 

ages are r ded on a phonograph cylinder, which, of course, 
can be made to repeat them when desired. 


Art the laboratory of the Mines Company of America’s 
property at La Colorada, a device for drying pulp and slime 
samples is in use which is of interest, because of its simplicity and 
effectiveness, Instead of drying the samples by heat, the mois- 
ture is extracted by a vacuum process, employing the principle of 
the Moore filter. A canvas is stretched across the bottom of a 
small sample-drying pan, and the vacuum applied at the bottom 
by a hand pump. The pans are 6in. across and 2in. deep. 


At the experiment station of the United States Bureau 
of Mines, Pittsburg, Penn., several trial runs have been made with 
an experimental gas ucer using coke as fuel, with which lime- 
stone has been mixed in varying proportions, the pu’ being to 
flux the ash and form a liquid slag, thus avoiding clinker and ash 
troubles, and consequent shut-downs. Liquid slag has been 
readily made which runs freely from the producer. The high 
temperatures necessary are very efficient in the generation of gas. 


A WELL-KNOWN electrical firm in Scotland has recently 
introduced a new appliance for extracting dust in mines.. The 
apparatus in its electrically worked form consists essentially of a 
bell-shaped mouthpiece, close to the mouth of which is fixed a 
nozzle carrying a jet of pressure air, which impinges upon the 
surface to cleaned, searching the crevices of rough surfaces, 
and raising the dust from them. Suction is connected to the bell 
mouthpiece and withdraws the dust-laden air. The jet of air is 
produced by a small pressure fan driven by the same motor that 
drives the suction fan, A filter or separator is provided to retain 
the dust when collected and permit of the escape of the air. 


In apaper read before the American School of Marine 
Engineering dealing with the question of burning liquid fuel it is 
stated that oil having a flash point of 239 deg. Fah. would not 
ignite if fired into with a shell, nor would dynamite exploded ina 
reservoir of this oil do more than throw up jets of oil which would 
not ignite. Any danger with liquid fuel is practically confined 
to those oils which have not parted with their inflammable and 
volatile gases, and this is a danger with oils when used abso- 
lutely crude. When these portions are removed, however, as is 
the case with all ordinary commercial fuel oils, oil is safe, and, 
moreover, unlike coal, it contains no power of spontaneous com- 
bustion. It is claimed that oil with a fire test of 180 to 200 deg. 
Fah. is as safe as coal, which will sometimes igaite spontaneously, 
= at 250 to 300 deg. a red-hot poker will not ignite oil stirred 

y it. 

In order to regenerate Réntgen tubes, a German firm 
has devised a Ye which possesses considerable advantages. A 
regulating addition is fused on to the cathode tube, which contains a 
small quantity of a substance which gives off, when heated, a gas 
specially suitable to the atmosphere within the tube. The heating 
is effected by the current of a small dry cell. For this purpose an 
india-rubber cap is fitted to the additional tube, which carries two 
terminals connected with the regulating substance by platinum 
wires. The regeneration is simply effected by applying a dry cell 
to the terminals of the regulating addition. . The process is ex- 
tremely simple and practical; it has the advantage over other 
regenerative processes, that the alteration sought for is easily 
recognised, and the regeneration can be carried on while the tube 
isin use without affecting the activity of the rays. The noise- 
lessness of the new process is a third advantage. 


In treating timber it is important to determine the 
exact quantity of preservative left in the wood. In many plants 
a volumetric determination only is made, which, however, produces 
certain errors that can corrected by using small track scales. 
These, according to a report of the Committee on Wood Preserva- 
tion of the American Railway Engineering Association, have shown 
themselves increasingly valuable. There are always some differ- 
ences between the results shown by the two methods, some 
European railways allowing a variation of 15 per cent. between 
volumetric readings and weights, but this is excessive, and in 
American plants no two observations are said to differ, as a rule, 
by more than 6 or 7 per cent., agreement sometimes being as close 
as 2 per cent. The weighing operation only takes a few minutes, 
and the Committee recommends that the track scale be used on 
every treating plant as check upon volumetric measurement. 


Four waterproofed reservoirs, built by the El Paso 
South-Western Railway a year ago, have given satisfactory service 
as the result of surface treatment of the cuncrete linings. The 
depth of water is 12ft. Soap and alum were first used in coating 
the lining, which was 4in. to 6in. thick. Two coats of each were 
applied, beginning with the soap, and alternating. Hot asphalt 
or cold prepared asphalt paint was then put on the surface. 
Some trouble was experienced in making the asphalt adhere per- 
manently, probably due to the fact that the surface was smooth 
and glossy, as a result of the alum and soap treatment. The pre- 
pared asphalt paint adhered more firmly, however, and proved 
generally satisfactory. The work was done on the basis that dense 
concrete, rich in cement, is the primary requisite for water- 
tightness. The treatment was selected after tests to determine 
the qualities of the soap and alum solutions and the asphalt and 
paint. 

A recent Australian invention to overcome troubles 
of corrosion and pitting in metals, especially boilers, due to electric 
chemical action of ingredients in water with which they are 
brought in contact, appears to have met with success in Sydney. 
The plan of the invention is to introduce, by dynamos, weak 
electrical currents on to the metals intended & protected, thus 
neutralising the galvanic action of the corrosive substances con- 
tained in the water. The invention is expected to make an 
immense saving by eliminating the necessity for using zinc in 
various forms, boiler fluids, &c., to combat corrosive tendencies, 
and also in dispensing with re-tubings and other repairs. This 
new electrical process was recently tested by the Professor of 
Physics at the Melbourne University on metals immersed singly 
and in connected pairs in sea-water, both hot and cold, and in 
dilute acids, who reported that all hurtful galvanic action was 
suspended by a small expenditure of electrical power. 


A NoTE in the Chemical Trades Journal refers to a 
warning issued by Dr. H. Loebell against too hasty condemnation 
of a lubricating oil because of deposits which occur in the cylinders, 
bearings, &c., where it is used. An examination of the deposit 
should always be made before resorting to an exhaustive examina- 
tion of the oil. If the deposit dissolves for the most part in ben- 
zole (or chloroform), a — examination of the oil is called for, 
and in particular it should be examined as to its tendency to 
resinify, using Kissling’s method. But if the greater part of the 
deposit resists solution by benzole (or chloroform), the original oil 
need only be examined at first as to its constituents insoluble in 
benzine. If the original oil is found to be almost completely 
soluble in benzine, there.is no sufficient ground for abandoning its 
use. The probability is that the deposit has some other origin ; 
in fact, in some cases it may be found to consist of inorganic 
matter (largely silica and silicates) holding, like a sponge, unethered 
or partially resinified oil. The parts of the machine and lubricat- 
ing appliances should be cleaned and a fresh start made. Should 
a gummy deposit mostly soluble in benzole result this time,.the 
original oil calls for investigation as to its tendency to resinify; 
using Kissling’s method. A word of warning is issued as to paying 
too much attention to the reports of greasers whose ‘‘ palms may: 
have been oiled.” 

















MISCELLANEA. 


Tue Canadian Government has sent out engineering 
parties to complete the survey of the proposed navigable water- 
way from Edmonton to Winnipeg, vid the Saskatchewan River. 
The work of clearing the channel will in next year. It is 
expected to obtain a 10ft. waterway from Winnipeg to Clear Lake, 
and a 6ft. waterway for the rest of the distance to the foot of the 
Rockies, thus providing a new cheap line of transportation over a 
stretch of 1000 miles. 


AccorpING to a consular report there are 150 motor 
cars registered in Corunna—many of them very handsome large 
cars. These have nearly all come from France, and the orders 
have been secured by the energetic and intelligent work of 
French travellers, who not only visit the district, but bring good 
cars with them, which they leave behind when they depart, One 
good car seen moving about the place, states the report, does far 
more to procure orders for the makers than tons of catalogues. 


Muczu interest is being shown in Germany in a scheme 
for the generation of electrical energy at the pit mouth which is 
about to be commenced by the Lauchhammer Gesellschaft, which 
owns large iron and steel works at Burghammer, Croditz, and 
Lauchhammer, as well as a lignite mine at the last-named. place, 
A large electricity generating station is to be established adjoining 
the colliery. The cost of production, owing to the small handling 
of the coal, will be reduced toa minimum. The electrical energy 
generated will be distributed for p= aye power purposes to 
the various works of the company, and also to the little towns of 
Oschatz, Dobeln, Grossenhain, and Meissen. 


Directions have been given that the ships’ logs and 
engine-room registers of torpedo-boat destroyersand torpedo boats 
are to be examined frequently by the officer in command of the 
flotilla or the officer in command of the ship to which the boats are 
attached, with a view to seeing that such notations with regard to 
8 , alterations of course, and general information bearing on 
the navigation of a vessel have been entered with sufficient. detail 
to furnish a trustworthy record of the movements of the vessel. 
Anchor bearings are to be examined, and it is to be seen that the 
log has been closely written up in all particulars where special 
circumstances require it, and to meet all cases whereinquiry might 
be necessary. 


THE commissioning of the gasolene power pilot tender 
California in January, 1911, marks a new epoch in Francisco 
shipping facilities. Heretofore the pilots have used sailing 
schooners in communicating with ships off the bar, and in bad 
weather it was frequently found inconvenient and sometimes 
dangerous to put pilots on board incoming or take them off out- 
going vessels. The labours of the pilots and the movements of 
vessels will be greatly facilitated by the use of the new boat, which 
enjoys the distinction of being the first power pilot boat employed 
on the Pacific coast. The California was designed and built at 
San Francisco, ber principal dimensions being 64ft. lin. in length 
and 13ft. lin. in beam. Her engines are rated at 75 horse-power 
and her tanks have a capacity of about 890 gailons of gasolene. 


AT a meeting of the Yorkshire Branch of the National 
Association of Colliery Managers, at Leeds, a paper entitled ‘‘A 
Description of a New Electric Shaft Signal” was read by Mr. 
Thomas Beach. The great advantage claimed for the system was 
that it prevented confusion from two rings running into one 
another, It ensured a distinct interval between successive rings, 
thus enabling code signals to be correctly given, and distinctly and 
accurately rece'ved, no matter how rapidly the switches might be 
operated. Another point was that it was designed to prevent the 
engineman from starting in mse to the banksman’s signal to 
the onsetter. This signal could not be sent to the engine-room. 
Tne banksman could only communicate with the engineman by 
means of a separate light rapper with a totally different sound. 


THE voyage which the Cunarder Mauretania has just 
completed from New -York to Liverpool is her hundredth trip 
across the Atlantic. She commenced her service three and a-half 
ets ago. Her best day’s run westward has been 676 knots ; 

omeward, 614. Her highest average speed per hour for a day’s, 
run is 27.04 knots ; for a voyage, 26.06. For the whole time she 
has been running her average s is over 25.25 knots. - Con- 
verting knots into land miles the figures are:—Greatest day’s 
run, 780 miles ; highest average speed per hour for a day's run, _ 
31.15 miles; highest average speed per hour for voyage, 30.02 
miles ; average speed per hour since the first voyage, 29 10 miles. 
On the voyage terminating at Liverpool on May 30th, the Maure- 
tania brought 1783 mgers, 1542 bags of mails, and specie to 
the value of £95,000, 


Ir is stated that a member of Parliament has given 
notice to ask the Home Secretary whether, in the case of the 
Aerial Navigation Bill, he is prepared to consider the possibility 
of inserting clauses bringing abetment within the scope of the Bill, 
so that the organisers of an aviation meeting may be held respon- 
sible in case of accident due to the absence of reasonable precau- 
tions for safeguarding the public, increasing the penalty in the 
case of any person who navigates an aeroplane peat sr or negli- 
gently, in a manner which is dangerous to the public, when such 
person is not a holder of a certificate of efficiency, and allowing 
no navigator of an aircraft to hold a certificate of efficiency unless 
he is previously guaranteed in a sum to be determined, say, £1000, 
such guarantee being available for compensation in the case of an 
accident due to neglect or want of skill-on the part of the 
navigator, 

Tae main conning tower of the new cruiser Lion is an 
improved design, and the first of this type to be mounted. Unlike 
previous towers, it has no observation slits between the roof and 
walls, which are of 10in. Simpson steel, thus making it as far as 
the main structure is concerned shell-procf. To provide for 
observation a smaller dome-shaped armoured tower is fixed to the 
after part of the roof, in which are cut a number of apertures 
giving practically an all-round view. Access to this observation 
tower will be obtained through the roof of the larger structure. . It is 
understood that later vessels will be equipped with this new design 
of tower, which is considered to the following advantages, 
viz., greater protection from the effect of shell fire, a smaller 
target ex to an enemy’s fire due to reduced height, and the 
effect of blast on firing reduced to a minimum owing to the placing 
of the observation position as far to the rear of the main tower as 
possible. The third barbette position of the Lion has received its 

uipment, including the shield less the roof, which has been left 
off to facilitate the mounting of the pair of 13.5in. guns. 


THE following extraordinary statement appears in a 
consular report dealing with the trade of San Francisco during 
the year 1910 :—‘‘ According to Professor Silas Wentworth, of Los 
Gatos, California, his experiments with electric influence on animal 
and vegetable life at his experimental farm on the Tyler Ranch, 
near Roseville, during the past year have proved that electricity 
will more than double the lamb crop and greatly increases the 
yield of wool. A flock of 2000 sheep was divided, one half being 

laced in a field under the power wires of the Great Western 

ower Company, while the other was removed from electric influ- 
ences. In the field under the electric power line the production 
of lambs averaged a fraction over two lambs to each ewe. In the 
adjoining field where electrical influence was lacking the lamb 
average was less than one to each ewe. Similar differences were 
noted in the yield of wool from the sheep in the different fields. 
The fleeces from the sheep in the electrically-influenced field 
proved 20 per cent. heavier. Preparations are being made to 
plough up both fields and plant wheat, when the effect of the 
current on the growth of that cereal will be tested.” 
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South America and British Trade. 


IN our issue of the 29th November, 1909, we 
announced the departure of a Special Commissioner 
—Mr. Percy F. Martin, F.R.G.S.—to South and 
Central America upon the important errand of 
collecting information regarding the condition of 
British trade in those countries, and the éppor- 
tunities which exist for maintaining and promoting 
it, especially with regard to engineering interests. 
From that time until the present we have published 
articles from our Commissioner, and with our 
current issue the important series comes to an end. 
It may not be, perhaps, unprofitable to pass in 
review the object lesson which has been presented 
by these articles, which, we have reason to believe, 
have proved of some value, not alone to manufac- 
turers, but to exporters and traders generally, many 
of whom have been surprised at the vast opportuni- 
ties for opening up fresh fields of enterprise which 
have been revealed to them, the existence of which 
was apparently unknown and even unsuspected. 

Let it be remembered that the amount of capital 
invested by existing interests in South and Central 
America exceeds £600,000,000 sterling. The forms 
in which this very large amount is invested com- 
prise loans to both Federal and Provincial Govern- 
ments; railways, both governmentally and company 
managed ; banks, tramways, waterworks, docks and 
harbours ; telephones, manufactories, wholesale and 
retail establishments ; and advances to warehouses 
and small shops which are run by foreigners with 
British capital. When it is remembered that out 
of the total amount of South American trade with 
Europe, Great Britain does between 50 to 60 
per cent. with most of them, and might very well 
increase that to between 70 to 80 per cent.; when 
it is recollected that British goods to Argentina 
and Brazil alone exceed in value £150,000,000 
sterling annually, it will be recognised how vastly 
important is this trade to Great Britain. 

Latin-America as a market for British products 
has long been known, and those who have taken 
the trouble to cultivate it seriously have already 
reaped rich harvests. It is nevertheless a fact that 
the great Southern Continent is yet almost a terra 
incognita. It has been the object of our series 
under the title of ‘‘ Engineering Progress in South 
and Central America’’ to awaken our readers to 
the importance of the great Southern Continent as 
a commercial field. Without a personal visit to 
these States, and a close investigation on the spot 


38! of the conditions which exist there; without -per- 


sonal intercourse with the native importers, and 
without the fortuitous advantages of acquaintance 
with their characters, which that intercourse alone 
can afford, it would be practically impossible to offer 
anything like sound practical advice to those 
who propose entering the South American market. 
The opportunities which our Commissioner enjoyed 
in this respect, being by reason of the powerful 
introductions which he held afforded free intercourse 
with the leading authorities, merchants, bankers, and 
consumers of foreign manufactured goods, have en- 
abled-him to supply information which, if carefully 
observed, cannot fail to prove of the utmost value to 
those manufacturers who wish to secure a share of 
the Latin-American market, and participate in the 





considerable amount of business which is likely to 
be enjoyed in the immediate future. 

It is worth recalling that our Correspondent has 
visited every one of the Latin-American Republics, 
and therefore has been able to speak with excep- 
tional authority with regard to the trade conditions 
which therein exist. With the exception of Mexico 
and Cuba, whose trade opportunities were dealt with 
in a series of articles which appeared from the pen 
of our Correspondent in the years 1908 and 1909, 
the series which comes to a conclusion with our 
present issue has dealt with all the States of 
Central and South America. One by one their trade 
and. financial conditions have been traced; their 
railway and tramway systems have been described ; 
and their principal mines, waterworks, electric 
installations, steamship services, and _ irrigation 
systems have been explained. While a separate 
series, dealing with the recent “ Railway and Trans- 
port Exhibition,” held at Buenos Aires, Argentina, 
during the latter months of last year has made 
clear the position which Great Britain holds as 
a commercial factor in that part of the world. 
Not the least important of our Commissioner's 
contributions have been those in -which he has 
attempted, and we trust with some success, to 
instil some fresh vigour and energy into the 
British Consular Services, and by calling attention 
to the deficiencies which exist, and the indifference 
which is displayed by the British Foreign Office 
with regard to our trade requirements, to bring about 
the much-needed reformation, which alone can 
assist British enterprise abroad. It cannot be too 
emphatically pointed out that, while the Govern- 
ments of other nations, such as those of the 
American, German, French, Italian, and Belgian 
peoples, render every assistance, compatible with 
their lofty position, to their countrymen carrying on 
business with the South and Central American 
States, the British Foreign Office has always held 
rigorously aloof; and so far from offering any 
encouragement to Britons struggling against over- 
whelmi: gly severe competition, bas actually for- 
bidden its diplomatic representatives in any way 
to use their official influence to favour British trade. 
There exists no individual between the Minister, 
whose position is too exalted, and the Consul, whose 
influence is too insignificant, to exert any pressure 
upon the native authorities who have the granting 
of desirable concessions, or the placing of valuable 
orders. No United States Minister, however, con- 
siders his office too elevated, nor his dignity as likely 
to be damaged by personally assisting in the winning 
of important trade orders for his countrymen. This 
fact was abundantly illustrated by the American 
Minister to the Argentine Republic, who went hat 
in hand three or four times to the Minister of 
Public Works for the purpose of urging the claims 
of a prominent firm of United States locomotive 
manufacturers, as well as pressing forward the 
tenders of American shipbuilders, for a contract to 
supply the Argentine Government with Dread- 
noughts. We do not know that the services of the 
British Minister were ever asked for—they certainly 
were not offered—in a similar case; but what we 
do learn is that the American firms secured both 
orders, and British houses that had hitherto been 
favoured went away empty-handed. 

What is the remedy suggested for this state of 
affairs ? Our Commissioner has suggested, and we 
endorse his proposal, that the appointment of 
Commercial Attachés to the British Legations in 
Latin-American countries would to some extent 
prove a remedy, or at least a corrective; but what 
is more particularly required are more enterprising 
and more observant Consuls, who shall be instructed 
to supply regular and fuller reports as to what is 
proceeding commercially, and what opportunities 
are likely to present themselves, in the capitals and 
cities to which they are accredited. How entirely 
apathetic is the attitude of the Foreign-office towards 
such requirements is proved by the fact that the 
‘British Consul in San Salvador has neither been 
asked to supply, nor has he contributed, any report 
of trade conditions in that Republic for the last 
twenty years! This statement might appear almost 
incredible, and would doubtless be, but for the fact 
of a communication addressed by thepresent Foreign 
Secretary, Sir Edward Grey, to our Special Com- 
missioner, with whom he had been in correspond- 
ence on the subject, admitting the scandal, but 
without apparent shame. Where financial: figures 
are supplied there is every reason to regard them 
with suspicion, which is due as much to their 
insufficiency as to their general inaccuracy ; and it 
is lamentable to have to add that when British 
manufacturers: and traders at home require any 
kind of special information or any particular statis- 
tics with regard to Latin-American countries, it is 
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necessary for them to resort to United States 
Government publications for the purpose. 

While, as we have said, the series of articles, 
written from the spot, which we have been pub- 
lishing as a regular feature during the past two 
years and a half, comes to a close with this issue, 
we are pleased to be able to announce that occa- 
sional publications relating to engineering and 
general trade news from the South and Central 
American States will be given in our pages, so 
that those who have profited by the present series 
may have all the further assistance we can give 
them. We take this opportunity of stating that 
our Special Correspondent, who will be respon- 
sible for these articles, will, as heretofore, be 
happy to supply our readers with any special 
information or data which they may require, and 
which he may be in the position to supply, regard- 
ing commercial, financial or industrial subjects ; and 
that these inquiries will be answered either through 
our columns or privately, as our subscribers may 
wish. 


The South Wales Deadlock. 


READERS who have followed our occasional com- 
ments on the Welsh coal trade troubles, since the 
Eight Hours Act became operative, will be in no 
way surprised that the Cambrian miners have once 
more rejected the terms secured, accepted, and 
recommended by their own leaders. The super- 
ficial aspects of this dispute have been so often 
reported in the Press, that they need not occupy 
much space in these columns; but we feel con- 
strained to draw attention to some of the deeper and 
larger issues involved in this particular struggle, 
for is may yet prove the pivot of a great national 
strike or lock-out. In passing to these larger 
issues we may simply point out that the terms 
offered by the owners last October were of such 
a character that the men’s leaders did not 
hesitate to advise acceptance. Mr. W. Abraham 
described them as favourable to the men. Mr. 
Morgan, the agent for the particular district, 
said that the price list was equal to the best 
in the Valley. But the advice of the leaders was 
treated with contempt. After the lapse of four 
bitter months, marked by serious riots, the owners 
offered documentary assurances that if the 
men, upon giving the price list a trial, were 
not satisfied with the wages they realised, either 
in normal or abnormal places, the agent of the 
union could go down the pit and bargain for better 
prices on the spot. Indeed, this vital concession 
was made in respect of every pit owned by the 
so-called Combine, and Mr. Harvey, of the Miners’ 
Federation, who was specially delegated to investi- 
gate the trouble, asserted that whatever grievances 
the men may have had in October, they were 
removed by the owners’ offers and assurances in 
March. But the strike continued. 

Now, in the interests of peace and in com- 
pliance with what the men made out to be 
one of their chief demands at the earlier stages 
of the dispute, the owners have gone beyond 
the terms of the Conciliation Board, and 
beyond anything that has ever been granted 
in the coal-mining industry—they have offered 
to submit every case, even where only one 
man feels that he has a grievance, to an umpire, and 
abide by the result. Without expressing our own 
opinion, we have it on the authority of the men’s 
most experienced leaders that the October terms 
were favourable to the men; that the March con- 
cessions removed whatever grievances may have 
existed previously; and that this latest offer, in 
May, is of a more generous nature than anything in 
the history of trade unionism. But still the men 
refuse to go to work, and a sympathetic strike 
covering the entire Welsh coalfield is threatened. 
Every concession by the owners is capped by a new 
demand from the men. The old “ allowances ”’ for 
“abnormal places” are not now considered good 
enough, and a fixed datal wage is demanded in 
absolute violation of the new agreement made to 
cover the conditions created by the Eight Hours 
Act in South Wales, when it was found that the 
men would not work on a double-shift system. A 
demand is going up throughout the country for a 
guaranteed fixed daily wage for all workmen, good 
and bad alike, regardless of output. A demand is 
being made for the abolition of piecework, a system 
essential to the welfare of the mining industry, 
where so many men work alone and unobserved. 
A demand is being made for an 8s. daily minimum. 
A demand is being made that this shall be legalised 
by special Act of Parliament. A demand is being 
made for the nationalisation of all the mines and 
so forth, and so on. Why this multitude of new 


demands ? 
strike in defiance of all the principles of trade 
unionism ? And why the big agitation throughout 
the country to make this Cambrian trouble the 
excuse for a national strike ? 

Let the situation be clearly understood. Our 
miners in nearly every district in Great Britain are 
bitterly disappointed over the Eight Hours Act. 
The nation has not yet heard the last of that 
measure. The men feel that their political leaders 
have misled them. The leaders told the men that 
the Eight Hours Act would be a great boon. It has 
proved otherwise. With this aspect of the matter 
we have dealt on several occasions, and need not go 
over the old ground again; but we must keep steadily 
in view the fact that the miners are disappointed, 
or we shall misunderstand present and future 
developments. The leaders, of course, are doing 
their best to hush up the grievances due to the law 
for which they so long agitated. We hear little of the 
Eight Hours Act at public demonstrations. But 
the legally created grievances exist, and they 
operate strongly in two directions. On the one 
hand the great bulk of the men have lost faith in 
the old leaders. The miners are too generous to 
go to the extent of turning the old leaders adrift. 
They keep them in office, and pay their salaries, 
but they no longer accept their advice, or observe 
agreements made by these leaders, who have 
deceived them over the Eight Hours Act. On the 
other hand, the miners, feeling these grievances so 
acutely—grievances with regard tohours, meal times, 
shifts, repair work, week-end leisure, reduced earn- 
ings and increased accidents, all of which are largely 
due to the operations of the Eight Hours Act—are 
responding more readily than ever to the preachings 
of Socialism. The miners are profoundly discon- 
tented, as well as bitterly disappointed, and, not 
always recognising the root causes of their troubles, 
they give an attentive ear to almost any agitator 
with a quack remedy. 

The miners are being told by outside agitators— 
even by Members of Parliament—to stand out for 
their “ rights,” to make a “big national strike ” of 
it, to “ paralyse the country’s commerce,” and that 
public and Parliament will “back them up” if 
only they have the courage to strike altogether. The 
Cambrian miners now on strike are urged to set 
their leaders at defiance, and to reject all the owners’ 
offers ; and they are assured that if only they will 
hold out long enough public sympathy and money 
will be found for them if they lose their strike 
pay. Subscription lists are being opened in the 
Labour and Socialist papers in aid of the “ brave 
miners” in their “holy fight” against “ brutal 
capitalism.” The agitators call meetings in London 
and the big towns, assure the audiences that the 
miners are sweated, and money is being gathered under 
false pretences. Over and over again the statement 
is made from public platforms and in a section of 
the Press that miners only receive from 1s. to 2s. 
per ton for getting coal, and people are left to draw 
theconclusion that this covers the costoflabour, when, 
as a matter of fact, the cost of coal production in this 
country is fully 6s. per ton in wages alone, on top 
of charges for rent, damage to land, rates, taxes, 
cost and upkeep of appliafices, machinery, horses, 
management, sales commission, &c. The real fact 
is that most of the trouble in the mining industry 
is the outcome of a campaign of misrepresentation 
conducted by worthless agitators. Misrepresenta- 
tion led to the Eight Hours Act and the conse- 
quent troubles. Misrepresentation is raising funds 
for the maintenance of men in idleness, encouraging 
them to continue out on strike, and is threatening 
to provoke a national stoppage. We have a con- 
stant stream of Acts of Parliament restraining 
employers from endangering the health and welfare 
of their workmen. It is time some restraint wes 
put upon that abuse of free speech which incites 
industrial anarchy and threatens commercial ruin. 


The Trade Union Bill. 


EMPLOYERS of labour will study the provisions 
of Mr. Churchill’s new Trade Union Bill with some 
interest. It has been thrown on the table of the 
House of Commons without the usual explanation, 
and we have little doubt that, having regard to the 
ease with which measures affecting trades unions 
have been passed into law in former sessions, 
this Bill will soon be an Act of Parliament; 
though the chilling reception which was accorded 
by the Labour party to it on second reading may 
appear ominous. The reason why it is introduced 
is not far to seek. It is an attempt to neutralise 
the effect of the Osborne judgment. In that famous 
case it was declared illegal for a trades union to 





levy by compulsion contributions towards the pay- 


Why the prolongation of this particular 


ment of members. The judgment did not: in th, 


‘least interfere with the formation of volunty 


funds, and the unions are now at liberty to agk 
their members to send in funds for political py,. 
poses. This plan has been followed by the Amal. 
gamated Society of Railway Servants, whose affair, 
are going smoothly at the present time. But , 
trade union as such cannot now act as a politica) 
agency, and the result of the new Bill will be to 
enable every union in the country to become, 
party organisation of a very formidable character. 

With the political aspect of the proposed legisla. 
tion we are not, of course, concerned ; but in go fay 
as the Bill authorises the payment of members ang 
the practical subordination of the Labour member 
to the opinions of his Committee, it seems to strike 
at the root of representative government. To uge 
the language of Lord Justice Moulton :—" Shoulg 
his view as to right or wrong on a public iggyg 
as to the true line of service to the realm; ag 
to the real interests of the constituency which 
has elected him, or even the society which pays 
him, differ from the decision of the parliamentary 
party and the maintenance by it of its policy, 
he has come under a contract to place his 
vote and action into subjection not to his own 
convictions but to their convictions.” Such a 
suggestion is not compatible, either with the spirit 
of our parliamentary constitution, or with the 
independence and freedom which have been 
held to lie at the basis of representative govern. 
ment in the United Kingdom. But apart from 
this wide question, an examination of the Bill 
reveals the fact that the field of activity for 
every union will be greatly enlarged. Even 
the definition of a trade union is to be amended, for 
a@ society may be a trade union for all practical 
purposes, although it is unregistered! The expres- 
sion “trade union” is to mean any temporary or 
permanent combination, the principal objects of 
which are under its constitution “statutory.” A 
registered union is also deemed to be a trade union 
so long as it continues registered. The Registrar 
may not register any combination as a trade union 
unless he is satisfied that the principal objects are 
statutory, and he may withdraw a certificate 
already granted on the ground that the objects 
have ceased to be statutory, or that the union is 
not carried on in good faith as a union. An 
unregistered union may obtain a certificate that 
it is a trade union within the meaning of the 
Act. Before granting the certificate the Registrar 
must be satisfied that the principal objects are 
statutory, and that the association is being 
carried on as a bond fide union. He may 
withdraw the certificate if satisfied that it is 
no longer justified. The decision of the Regis- 
trar is final and conclusive for all purposes. 
By a stroke of the pen it seems that the whole 
advantage which hitherto accrued to employers 
and employed by the registration of a union is 
done away with. A society which has all the out- 
ward appearance of a trade union, but which “ may 
apply its funds for any lawful objects or purposes 
for the time being authorised under its constitu- 
tion”’—including political purposes—may obtain a 
certificate and consequent immunity from actions 
at law. It is difficult to foresee what the conse- 
quences of this alteration of the law will be. 

The remaining clauses of the Bill deal with the 
application of the funds of a union to political pur- 
poses. They provide, in effect, that the application 
of such moneys to certain political purposes is 
lawful, provided certain rules are observed. Funds 
are not to be applied to political objects except in 
accordance with rules approved by the Registrar of 
Friendly Societies. These rules must provide that 
the funds shall only be applied to a political object 
if that object has been approved by a majority of 
the members voting at a special ballot. The 
Registrar must be satisfied that under such a rule 
each member hasan equal right of voting, and that the 
secrecy of the ballot is properly secured ; but there 
is no provision to ensure that the change shall be 
approved by any specified majority of the members. 
This enactment bears the stamp of all legislation 
which has been initiated at the suggestion of the 
advanced wing of the Labour party. We have 
often seen a strike ordained by a small majority of 
an insignificant proportion of the members of a 
union. There is no guarantee that a declaration to 
provide a political fund will not be passed by 4 
majority of one on a poll which represents 4 
tenth part of the total membership of the union. 
The pclitical objects to which the funds may be 
devoted are payment of election expenses; the hold- 
ing of meetings and distribution of literature; the 
maintenance of Members of Parliament, or persons 





holding any public office; and the registration of 
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election. In our view the proposals to safeguard the 
interests of those who decline to subscribe to 
litical objects are vain and illusory. Each 
member may be compelled to'subscribe to a political 
fund unless he gives notice that he declines to do 
go. Of what use is the secrecy of the ballot when 
the dissenter must, a little later, publivly brand 
himself as such? If—as nearly always happens— 
the affairs of the union are governed by a political 
rty, it is fairly certain that the names of those 
who give notice will be “ screened” and their posi- 
tion made as uncomfortable as possible. It: is said, 
forsooth, that refusal to contribute shall not subject 
the member refusing to any. disability; but experi- 
ence has shown that the position of one who is a 
blackleg, in the spirit even if not in the letter, can be 
made intolerable. Moreover, how is a provision 
that contribution to the political funds shall not be 
made a condition of membership to be enforced ? 
The committee of selection, which can be well 
apprised of the views of a candidate, may refuse to 
admit anyone without assigning a reason ; and the 
new measure contains no provision whereby a man 
can assert or insist upon a right to become a 
member. 

In view of these considerations those who framed 
the Bill might almost have adopted the wording 
of the Bill which the Labour party _ itself 
advocated as an antidote to the Osborne judgment. 
That measure, of which we have not heard much 
lately, provided that: “A trade union may apply 
its funds for or towards the purpose of procuring 
members of Parliament, or public or local authority, 
or of any other public body, and may do such other 
acts as may be necessary to forward the interests 
of workmen by political action or otherwise.” But 
we suppose that it is necessary, in the interests of 
the “ liberty of the subject,” to erect barriers upon 
a legislative foundation which can easily be de- 
molished by methods in which the militant trades 
unionist has shown himself expert. It may be, 
however, that the measure, which is backed by the 
Home Secretary, is fraught with remoter conse- 
quences for which those who support it are not 
making due allowance. The Osborne case itself 
bore witness to the fact that there are many trades 
unionists who have no desire to contribute to 
political objects. The real strength of this party 
may now be revealed. Again, there are other 
factors which must not be lost sight of. The pro- 
posal to pay members of Parliament out of public 
money will render the political fund less needful ; 
while State insurance against sickness and unem- 
ployment may tend to make the workman less 
dependent on his union than heretofore. If he 
leaves his union to-day he forfeits his benefits ; but 
when Mr. Lloyd George’s scheme becomes operative 
the working man cannot be deprived of benefits 
merely because he fails to obey the commands of 
his union to take part in a labour war. 








THE PROGRESS OF ENGINEERING IN SOUTH 
AND CENTRAL AMERICA. 
(By our Special Commissioner .in South America.) 
No. XXXIV. 
CONCLUDING ARTICLE. 
May 30th, 1911. 

Ir is understood that the railway programme of the 
Federal Government of the Argentine Republic for the 
present year is an unusually ambitious and extensive 
one, comprising the construction of as much as 8000 
miles of new line. It is, as already pointed out in your 
columns, the policy of the Government to execute much 
of the new building that has to be done on their own 
account, and to gather as much of the railway track of 
the Republic into their own hands as possible. No doubt 
they will have to come to us—or at least to Europe—for 
the means and, indeed, as the President announced as 
recently as May 18th, the Republic will borrow another 
£12,000,000 this year to carry out this programme. The 
Argentinos are still afraid to entrust any of their precious 
dollars in railway investments in their own country. The 
importance of the Railway Exhibition held last July- 
October in Buenos Aires can therefore be well understood, 
and that it has already abundantly justified itself is a 
fact which each succeeding day has made more certain. 

In all probability no better test for British-made loco- 
motives and rolling stock could have been afforded than 
this memorable display by many nationalities whose pro- 
ducts were found almost side by side. Certainly the British 
articles had nothing to fear by the comparison. There 
were found the United States, Germany, Italy, and 
France all competing for orders, and the only one 
among them that.wes not likely to do’ much business 
was Italy, for the reason that there are no railways 
owned by Italians in Argentina, whereas two-thirds of the 
lines are British, one or two are French, and the Germans, 
while not possessing any railways of their own, enjoy an 
unusual advantage in the personal influence which they 
wield through the number of their countrymen, the Govern- 
ment offices being honeycombed with Germans, while the 
chairman of the Railway and Land Transportation Exhi- 
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bition himself was a German-Argentino, who, additionally, 
acted as general manager of the Government Railways. 
It may be assumed, therefore, that German locomotives 
and German rolling-stock, neither of which can be said to 
rank in quality with those of British make, will at least 
have a strong advocate at court. 

That the United States is destined to be hardly less 
successful in having its manufactures ably and persistently 
represented in influential quarters is clear from the 
successful efforts made by the United States Minister to 
Argentina, Mr. Charles H. Sherrill, a very pushful and 
indefatigable man, who is using his great office as a 
most potent lever to assist the flow of American trade to 
the Argentine Republic. , 

Here, then, is one of the many drawbacks and dis- 
advantages to which British manufacturers and trade 
generally must bow. The adamantine rules which govern 
the duties and the obligations of the British diplomatist 
absolutely forbid him to enter the commercial ring, or to 
countenance anything approaching governmental inter- 
ference. Those duties, if practised at all, are for the 
Consul ; and as this official, thanks to the indifference with 
which he is regarded by the Foreign-office and the frequent 
snubs to which he is subjected, usually carries no weight 
whatever in Republican governmental circles, there is 
practically no door open to the British manufacturer or his 
agent through which to approach the powers, nor can he 
exercise any of those hase dee influences open to and en- 
joyed to the fullest extent by the Americans. Mr. Sherill 
does not hesitate for a moment to help in every way that he 
can the manufacturers of his own country. He descends 
manfully, and “ in his shirt sleeves,” into the commercial 
arena, ready and even anxious to meet all opposition and 
to overcome it. It is characteristic of those Americans 
who go out to the Latin-American Republics to stand 
together in all such matters, and it is as well for them 
that they do. United, they form a powerful competition 
to the British railway and equipment manufacturing 


trade, which will have to be met, and met promptly, if | P 


we are to retain the position which at present we occupy. 
This country has been termed “ Britain’s best colony,” 
but how long we shall be permitted so to regard it depends 
greatly upon ourselves. 

A more than usually close connection with some of the 
leading manufacturers and importers of Argentine 
discloses the somewhat disquieting fact that a certain 
feeling of restlessness and dissatisfaction prevails regard- 
ing the continued existence of British influence there. 
That such influence survives and makes itself indubitably 
felt, no matter though it be for the general welfare, seems 
to be a source of grievance with some prominent natives; 
but, when pressed for some tangible reason for their 
attitude, as I have pressed them, they fail entirely to 
afford any adequate reason. The immense amount of 
attention which was generally bestowed upon the 
Republic in connection with the late Centenary, the 
persistent and somewhat sycophantic wooing of the 
Argentine people by the Press of the United States, and 
the abounding prosperity of the country as a whole, seem 
to have somewhat turned the heads of these good folk, 
and to have caused them, if one may judge by the candid 
expressions which have found circulation in the native 
Press, and the avowed opinions entertained by some of 
the leading politicians, to seek “ complete commercial 
emancipation ” from any sort of foreign control. 

This feeling is reflected in the almost frantic efforts to 
acquire, by purchase, all foreign-owned railways; to con- 
fine all future construction of line to national enterprise ; 
and to restrict, as much as possible, the encroachment of 
further foreign capital in the Republic. This is the future 
national policy which is frankly advocated; but when it 
comes to a question of putting the principles into practice 
the resultis just what might have been expected—a retreat 
from the lofty ideal set up. 

The Argentinos never have been conspicuous for their 
patriotism in supporting purely national enterprises. 
They have allowed, for the last fifty years, practically 
every railway enterprise, every dock and harbour scheme, 
every mining operation, every telephone, waterworks, and 
tramway undertaking to be financed by foreign capital ; 
and, having carefully refrained from investing a penny of 
their own ample means in these and other reproductive 
enterprises, they are now, as it would appear, complain- 
ing of the encroachment of foreign capital, coupled with 
the dominance of foreign management in their country. 
A more unreasonable attitude to adopt than this it would 
be difficult to find; but it is one, as I have said, which 
perfectly sound-minded men and women frankly confess 
to cherishing, and they are even discussing a means to 
curtail—if they cannot eliminate—the influence of 
foreigners in all financial and commercial, as they have 
always been denied in purely political, matters of the 
country. Having made use abundantly of the foreigner 
as a step-ladder to attain their present position of 
opulence and commercial superiority, it seems rather late 
in the day to denounce the means by which they have 
succeeded. 

I have already, in previous articles in your columns, 
traced the present positions of British, American, and 
German trade as they exist with regard to Argentina ; 
but it may not be out of place to recall in my concluding 
article of this series a few pertinent points in con- 
nection with this all-important comparison. For the 
purposes of the present inquiry it will be sufficient to 
direct the notice of your readers to the figures of Great 
Britain and the United States alone. British commerce 
stands at the head of all foreign countries, both with 
regard to the imports and the exports of this Republic. 
For the year 1909-10, for instance, we see that the 
total trade done by the Argentine Republic with Great 
Britain amounted to the considerable sum of £18,721,000, 
while, for the same period, the export trade done with the 
United States of America amounted to 33,712,505 dols., 
or, say, £6,742,501. On the other hand, the Republic sold 
to Great Britain goods to the value of £74,916,157 in the 
form of wheat, maize, frozen beef and frozen mutton. To 
the United States of America the Republic sent goods to 





the value of 22,230,182 dols. (£4,446,016) which, as will be 
seen, by comparing these figures with those of the exports 
given above, leave a balance in favour of the United 
States of 11,482,823 dols. (£2,296,464), 

What has probably given rise to so much optimism upon 
the part of the Americans with regard to the impending 
declension of British influence in the Argentine, a hope 
which has even been responsible for a most ‘exultant 
article in the New York Times bearing the refrain, “ The 
Argentines are tired of British commercial predominance,” 
is the fact that for the year 1910-11 the ratio of increase 
in the two nations’ relations with this country was (United 
States) 8 per cent. and (Great Britain) 13 per cent. 
respectively. The result is disquieting enough from our 
point of view, it must be admitted; but if the Americans 
were as quick-sighted as they are supposed to be, and 
were not so prone to derive satisfaction out of any occur- 
rence which adversely affected Great Britain and its 
trade, they would assuredly perceive that in this growing 
connection of theirs with Argentina they are courting 
the same feeling.of jealousy and dissatisfaction as that 
to which reference has been called above as displayed 
towards the English. 

Apart from the unpleasantness arising in the minds of 
Britons from the entertainment of any feeling of exvy or 
ingratitude towards those who have founded the fortunes 
of this country, there is no fear whatever of the sentiments 
referred to affecting the stability of our holdings in 
Argentina. Our grasp upon the commercial future of this 
country is too strong and too firmly embedded upon the 
vitals of its prosperity to admit of being upset. That our 
opportunities for the future may be fewer than they have 
been in the past is very possible; in fact, it would be 
absurd to suppose that they could have endured for ever 
upon the same favourable foundation as prevailed in the 
earlier days of the young Republic’s career. I am, how- 
ever, not in the least doubtful that when the possibility of 
falling out of the British frying-pan into the Yankee fire 
resents itself to the Argertine mind, the ,,eneral inclina- 
tion will be to leave things as they are. 








THE LAUNCH OF THE TITANIC. 


Tue heading is most prosaic, and conveys to the man 
in the street very little more than the bare statement that 
the second of the two White Star monsters is now afloat 
on what we heard called in Belfast with true Hibernian 
flavour her “native” element. When, however, it is 
considered that it really means the transference of a mass 
of no less than 25,000 tons from land to water, we may 
be quite sure that those responsible for the work must 
have been relieved when the operation was complete. 
Yet when the launch is seen by a mere spectator 
it looks simplicity itself. A certain amount of 
hammering, a few bomb signals, the release of a. trigger, 
and down slides the ship, a proof of the soundness of the 
calculations and work represented by the cradles and 
ways. The arrangements were exactly the same as those 
made in the case of the Olympic, on the principle of 
leave well alone, and again the eight hydraulic rams 
provided in case the boat refused to start were not 
required, but there appeared to be a big load on the 
trigger as the various keel blocks and other shores were 
knocked away and the weight came fully on the cradle, 
so much so that she began to move immediately 
the trigger was released. It may have been an 
optical illusion, but after the first acceleration on 
starting—and a certain speed having been attained 
—there appeared to be no further acceleration but 
a perfectly steady and constant speed till the stern 
was well immersed, when the anchors buried in the river 
soon began to exercise their retarding influence, and the 
ship seemed to go very little beyond the point at which 
the bow cradle left the ways. The maximum speed was 
returned at 12 knots, a shade slower than that of the 
Olympic, due no doubt to the effect of the higher tempera- 
ture of the launching grease. When fairly afloat the 
vessel was taken possession of by the two twin-screw 
tugs, Nomadic and Traffic, which have just been built by 
Messrs. Harland and Wolff in a little over four months, 
and which are to be used as tenders to the big boats 
when they cali at Cherbourg. These tugs, by the way, 
are worthy of more than passing notice, as they give the 
impression of so splendidly meeting the requirements of 
the service for which they are designed. 

We understand that the Olympic, sister to the Titanic, has 
completed most satisfactory trials, and was handed over to 
her owners this week, a month before her time. She, with 
ships belonging to the Royal Mail, Union Castle, Aberdeen, 
and other big lines dotted promiscuously about the lough, 
gave some indication of what “Harland and Wolff's” 
means to the commercial navy of this country. The 
launch took place in brilliant weather at 12.13 on 
Wednesday last, in the presence of an enormous com- 
pany, for whose comfort admirable arrangements had 
been made by the White Star Company, which even 
had gone so far as to charter a Lancashire and York- 
shire turbine steamer to take its English guests to Bel- 
fast. It is not the custom in the case of White Star 
ships to hold any launching ceremony, and none was 
conducted in this case. The launch itself occupied sixty- 
two seconds. 

We may here recall that the great vessel is 882ft. 9in. 
long, 92ft. 6in. in extreme breadth, and that her displace- 
ment is 66,000 tons. She has been built rather for 
comfort than speed, and she has every feature which 
modern thought can corceive for the ease and recrea- 
tion of her passengers. It is sufficient to mention that 
she has a roller skating rink, a swimming bath, racquet 
courts, a fish pond, a theatre, and last, but not least, 
shops. ; 

Her sister, after assisting, as the French would say, at 
the launch, left for Liverpool, where she will be open to 
the inspection of the public. Thence she will steam to 
Southampton, when after a few more days of inspection 
she will sail on her first voyage, 
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HORIZONTAL AIR COMPRESSING ENGINES AT A NORMANTON COLLIERY 


ROBEY AND CO., LIMITED, LINCOLN, ENGINEERS 


HORIZONTAL COMPOUND AIR COMPRESSORS. Ylinder is provided with a clear way screw-down stop valve, ; the pistons to work with the minimum clearance. Like 
and provision is made for admitting high-pressure steam to | the high-pressure cylinder, the low-pressure cylinder has 


. , the low-pressure cylinder for starting the engine when neces- | double-beat valves operated in a simila: manner. The speed 
A — of horizontal coupled compound steam engines and sary. The high-pressure cylinder is fitted with a Robey | of the engine is controlled by a governor, and the governor 
two-stage air compressors has recently been installed at Pope governor and automatic trip valve gear. The valves and seats | is automatically actuated by the pressure of air in the 


and Pearson's collieries at Normanton, for supplying air 
under a pressure of 60lb. per square inch for working the 
machinery in the mines. The set, which has been supplied 
by Robey and Co., Limited, of Lincoln, is capable of dealing 
with 6300 cubic feet of free air per minute when running at 


OUTLET VALVE 


INLET VALVE 


Fig. 2—THE AIR VALVES 
are of the circular double-beat pattern, the valves being | receiver. The pressure is thus maintained uniform under all 
| lifted and released by trip levers actuated by excentrics driven | conditions by the speeding up or slowing down of the engine. 
| from a horizontal shaft rotating at the same speed as the | The piston-rods are of forged steel, and are carried through the 
| disc shaft, and lying parallel with the engine bed. Thelength | back covers to the air cylinders. They have metallic packings. 








Fig. i—HIGH-PRESSURE STEAM CYLINDER 


56 revolutions. The chief particulars of the engine are as 
follows :— 


ee ae ee eee ee, 
High-pressure steam cylinder, diameter o> os Se 
Low- pressure steam cylinder, — - > oe 
Low-t-ressure air cylinder, ” reise + aoe 
High-pressure air cylinder, aa see be.) oben ee 
Stroke,commontoall.. .. .. .. .. se op 
Piston-rods, diameter .. .. co) cae gp” See 
Crank shaft, diameter at centre co ae ae” 
Crank shaft, Me atbearing .. .. eee 
Length of crank bearing .. .. .. .. .. «- «- 28in. 
Steel crank pins, diameter.. .. .. .. .. .. «» Min. 
Steel crank pins, length Se gab: Set asy4 ene s2 a ieeeae 
Fly-wheel, diameter .. .. .. «. ; 25) 5s) 








A view of the interior of the engine-house is given at the top 
of this page, while the general arrangement is shown in the | 
drawing, Fig. 4. Fig. 1 represents a transverse section of | 
the high-pressure steam cylinder, and Figs. 2 and 3 views of 
the air valves. « 

The steam cylinders are jacketed and supported on sub- | of time of contact of the levers is controlled automatically by The air cylinders are double-acting, and placed in line 
stantial feet. They are fitted with liners of a special mixture | the governor, and the grade of expansion or cut-off is varied | behind the steam cylinders, being operated by a prolongation 
of hard cast iron, and are provided with automatic relief | to suit the load. The exhaust valves of both steam cylinders | of the piston-rods through the back covers.. These cylinders 
valves adjustable to the working pressure. The high-pressure ' are placed underneath for drainage purposes, and thus allow | are water jacketed, the water necessary for both” the jackets 





Fig. 3—AIR VALVE DISCS 
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the inter-cooler being circulated by means of a pump. 
The inlet and discharge valves are the chief features of the com- 
sor, and are shown in Figs. 2and3. They are of the disc 
type, in which the use of guide studs or other supports liable 
to wear are obviated. The.valves are suspended freely, and 
seat themselves automatically and without noise at each 
stroke. ‘The inlet and outlet valves and seatings are identical 
jn shape and interchangeable ; the time required for examina- 
tion and replacing of the valves is reduced to a minimum by 
a special arrangement of the joints and detachable seatings. 
The valves are held in position by means of coiled springs of 
square section steel, the springsefitting into the flanges of the 


and 








escalators connecting the platforms with the streets above. 
We understand that the public greatly prefer the moving 
rather than the fixed staircase which adjoins it. The New 
York subway, which corresponds in character of service with 
our tubes, is, as most of our readers are aware, only just 
below the surface as a rule, and short fixed staircase 
approaches are therefore, in most cases, sufficient. There 


are, however, escalators in use at the elevated railway 
stations at Twenty-third-street, Thirty-third-street, and 
One Hundred and Twenty-fifth-street, and on the Bowery loop 
of the subway. They; have also been contracted for for 


or descent it rests on one. It is found, in practice, that this 
is done unconsciously, like so many other actions of our every- 
day life. There is a balustrade, with handrail on each side 
of the moving stair, which, moving with it, forms an 
assistance to the user if it be required. The active passenger 
who is in a great hurry may increase the pace by using the 
steps in the usual way, thus gaining on this motion. It is 
not likely, however, that this acceleration will be often 
required, as, ordinarily, the motion of the escalator will be 
at the rate of sixty steps per minute. At this speed, which, 
however, can be varied as may be required, the maximum 





several other stations. 
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outside and inside edges of the valve at one end, and at the 
other end being held by the guide plate. With this arrange- 


ment the valve is held firmly in position against the valve | 


seat, and is free to move in all directions towards the guide 
plate. The discs are made from a special quality of steel 
plate and are corrugated, so that the maximum of strength 
is combined with elasticity; having multiple ports only a 
slight lift is required, and this reduces noise to a minimum, 

The crank shaft is of the best mild steel, and swelled in 
the middle to receive the fly-wheel, which is keyed on. The 


bed-plate is of heavy section, with a massive base forming the | 


main bearings. The guides for the piston-rod crossheads are 








Fig. 4—HORIZONTAL AIR COMPRESSOR 


at Hoboken, the New Jersey Street Railroad Company has 
| adopted the system where its line is elevated. 
An installation at Earl’s Court, which will be in working 
| order at an early date, will be the first in this country to be 
| used for railway service, and is being constructed mainly for the 
| interchange of passengers at this station between those travel- 
| ling on the District extension to Putney and Wimbledon and 
| those on the -Piccadilly Tube eastward and northward to 
| Piccadilly Circus and Finsbury Park. General plans and 
| sections of this work are appended. 
| The device consists mainly of sloping endless chains, on 
| which steps are fixed—see Fig. 1—the treads of which are 


bolted to the cylinder flanges. The main bearings are of cast | 


iron in four parts, lined with anti-friction metal, and the beds | 


are bored horizontally and vertically to receive Robey’s 
special circular wedge, which makes unequal adjustment 
impossible. The cranks are of forged steel, and fitted with 
steel crank pins. The connecting-rods are of the best steel, 
the large end being fitted with a suitable bearing lined with 
anti-friction metal and having cotter adjustment. Thesmall 
end has a gun-metal bush and suitable adjustment. The 
crossheads and gudgeons are of high quality steel, secured to 
the piston-rods by steel cotters and provided with adjustable 
cast iron slippers. 








THE ESCALATOR AT EARL’S COURT STATIONS. 





THE escalator, or moving staircase, as a means of moving 
people without effort on their own part from one level to 
another has been of comparatively recent adoption, the Otis 
Elevator Company, of New York, having established one at 
the Paris Exhibition of 1900. Since then they have been 
largely employed in the United States, more especially in 
shops, where some fifty are in use, by the railway companies, 
and in some factories for the easy and rapid transit of work- 
people to upper floors, firms, in the latter case, finding that 
the expense of installation and working has led to notable 
economies in time and exertion. It is stated that the reason 
why London shops, as a rule, still prefer lifts to the escalator, 
which has so much greater capacity and requires no 
attendant, is that the regulations of the London County 
Council providing against spread of fire insist on the area of 
large upper floors being cut up by partitions. Hence access 
to them is more conveniently provided: by a greater number 
of separate lifts. There are no similar restrictions in the 
American cities, and the spacious uninterrupted upper floors of 
the large shops there admit of fewer and larger means of 
vertical communication. Obviously, the objection does not 
apply to the employment of the moving stairs connecting 
underground railway platforms with the surface and with 
those at different levels, especially where great numbers of 
people have to be transferred in the least possible time. It 
1s not, therefore, surprising to find that in the only tube 
railway in the States, which corresponds in character, as 
regards construction, with those in London, namely, the 
Pennsylvania Railway connection across and under New 
York, its station in that city, which in many respects is the 
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kept continuously level on the upper side when in use. These 
treads are at a fixed vertical distance apart when they are on 
the normal slope of 1 in 2.015, but when in movement, the 
slope of the chains is eased off by vertical curves to the level 
at each end, the treads gradually approach each other by a 
special mechanism, so that when the passenger boards or 
alights from the escalator at either end the moving treads 
form a horizontal floor. Should the passenger in boarding 


the escalator happen to stand on one tread, no adjustment 
of his position is necessary when the treads begin to separate, 
but when, as is likely, part of his foot is on one tread and 





most important in the world, has been furnished with 





part on another, he has to move his foot so that in the ascent 


On the other side of the North River 








capacity of the Earl’s Court stairways will be 180 per 
































minute each way, as their width of 4ft. will accommodate 
three people abreast. The treads are 18in. and the rise 8in. 
It is stated, with reference to capacity, that a careful 
| count in an American shop showed that a pair of escalators 
| carried over eight times the number dealt with by eight lifts 
|in the same time, the difference of level being equal. 
| Much of this superiority is, of course, due to the fact of the 
| escalator being a continuous motion carrier, and that the 
| ascent and descent are simultaneous, whereas in the case of 
the lift not only is there much time lost in stopping at the 
landing but in the up and down service being alternate. On 
| the other hand, where the traffic is moderate and inter- 
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Fig. 1—DETAILS OF THE ESCALATOR 


mittent, it is obvious that the lift which occupies so much 
less horizontal space will always maintain its ground. 

The advantages of the system are stated to include the 
following : reliability and economy of operation and of space 
in relation to work done. As to the first point, all trans- 
porting equipment is generally now so efficient that 
interruption is quite exceptional, but when motion ceases 
through any failure there is generally an absolute halt for a 
more or less definite time. In the event, however, of a 
failure of the power moving the escalator, it still serves in its 
stationary condition as an ordinary staircase, so that a very 
slight inconvenience is felt. With regard to this point in - 
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the installation, to which this article more particularly refers, 
one of the pair of stairs is for ascending passengers exclusively, 
while the other, ordinarily used for the descent, is capable of | 
being reversed, so if either of them be out of gear there is 
always one available for the more necessary duty of the 
ascent. } 

As to economy of operation, this power being continuous 
no attendance is necessary beyond that required to switch it 
on or off twice a day. An escalator having the capacity of 
twenty lifts is said to occupy the space of two such lifts, while 
the action being continuous, less floor space mn: “9 provided 
for waiting people. At Earl’s Court the diffe between 
the levels of the platforms to be connected is abuut 50ft., and 
this is made up of about 12ft. of fixed stairs in two flights at 
the upper end of each passage, at the foot of which there is a 
brick rectangular chamber, the fiat roof of which will be part 
of the platform above. The remainder of the difference of | 
level—about 38ft.—will be occupied by the escalators, the | 
pair being enclosed in a tube inclined at an angle of about | 
2 to 1, and reaching a passage 10ft. 6in. wideleadingon the level | 
to the lower platform. As will be seen from the plan—Fig. 2— | 
the installation is so fixed that the passengers from the | 
suburbs arriving at the eastbound island platform will descend | 
the fixed stairs and, turning slightly to the left, will reach the 
left-hand, or reversible, escalator, from which, after descent, 
they will step off to the left again, and will emerge on the east- 
bound tube platform to proceed on their journey. 

Returning from the Piccadilly direction, the passenger will 
alight on the westbound tube platform and will walk partly 
through the passage now connecting it with the eastbound 
side, and turning to the left through a new passage leading | 
out of it will reach, within a few feet, the ascending escalator. | 
This brings him to a subway leading at right angles to the | 
left, under the two central tracks of the District line, and | 
then to the right to the 12ft. fixed stairs up to the westbound 
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| its installation, as there is nothing specially novel about it. 


| grades: The best contains as high as 98 per cent. of fluorite, 
| and is used principally in chemical work ; the second class is 


| worked by stoping, and sent down through shoots to od 


We omit the description of the motive power and that of | bin. Beyond the second battery there is space reserved for a, 
third battery. Along one side of the three batteries travels 
It is sufficient to say that the power is derived from Lot’s- | a leveller and pushing machine, which pushes the entire mags 
road station, and is applied to the chain through motors | of coke out of the oven into a quenching wagon. This wagon 
placed under the upper chamber at the top of the escalator. | is run toa concrete pit for quenching. Purallel with the 
The engineer in charge of the work is Mr. Harley | oven batteries is the by-product: building with gas washers 
Dalrymple-Hay, M.Inst.C.E., and the contractors John | tar extractors, acid washers, dryers, ammonia plant gas. 
Mowlem and Co. The Otis Elevator Company is installing | holder, tar tanks, &c. . 
the escalators, Mr. R. H. Thorpe, M.Inst.C.E., acting for A petrol hoist for shafts.—In mining and engineering cop. 
them. struction work steam hoists and winding engines are commonly 
used. Electric motors have been applied to hoists ranging 
from heavy mine work to light construction hoists and lifts 
in building and foundation work. Petrol hoists bave been 
used also, many of which are operated by one or two-cylinder 
| petrol engines of the ordinary type, with horizontal or vertical 
cylinders. In the new hoist for shaft and. mining work 
An American fluorspar mine and works.—A large fluorspar | which has been brought out by the Seaget Engine Com. 
mining works, producing about 500 tons per ten-hour day, is | pany, of Lansing, the multi-cylinder type of automobile 
in operation at Rosidare, in Illinois. The veins are from lft. | engine is used, giving greater engine speed and a larger 
to 20ft. thick, and nearly vertical. The product is of three | number of impulses. Two heavy side frames carry the drum 
| shaft, and are connected by cross rails, to which are attached 
| the sectors of the operating levers and the anchors of the two 
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| used in enamelling and in the manufacture of glass and | wood-lined brake bands. An upper cross rail on one side 


porcelain ; the lowest grade is being used to an increasing | carries a four-cylinder vertical petrol engine of 40 horse-power 
extent in smelting and in the manufacture of open-hearth | driving the gear by which the Bom is operated. The drum 
steel. The shaft is 225ft. deep, and from the bottom the | is 34ft. in diameter and the engine is reversible. ‘The spoed 
main haulage drift extends 1000ft. in both directions on the | is variable in accordance with the load; thus the full load 
vein. This drift is about 6ft. by 7ft. in section, At inter- | of 4000 1b. can be raised at a speed of 180ft. per minute, 
mediate levels, 75ft. and 150ft. above the bottom, the ore is | 1500 lb. at 400ft., or 10001b. at 600ft. per minute. Ip 
addition to the two powerful band brakes—one for emergency 
wagons in the main drift. The raises are 4ft. by 6ft., driven | —the speed may be regulated by the clutch and the gears, 
by Sullivan stoping drills, but the rock breaks badly. Hand | With the clutch engaged, throwing off the electric spark, and 
drills are used to sink the lower holes. The ore hoisted up | operating the cylinder jet cocks, the load will slowly reverse 
the shaft is raised to a height of 80ft. above the ground, and | the engine and lower away as in a steam hoist having relief 
dumped into a screen or directly into the feed hopper of a valves on the cylinders. These hoists are used by contractors 
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Fig. 2—ARRANGEMENT OF THE ESCALATOR AT EARL’S COURT 


platform of the Wimbledon line. Thus, in ordinary working, 
the two streams of traffic will be kept entirely distinct. 

The escalators are both contained in one tube of 16ft. 4in. 
internal diameter of cast iron lined with concrete and glazed 
tiles. The upper chamber and passage under the rails are 
rec.angular, with brick walls and rolled I-beam and concrete 
roof. The lower chamber is circular, similar in character to 
the escalator tube, but enlarged to 21ft. 2}in. internal 
diameter, which is that of the station tubes. 

The construction of this work was begun during the first 
week of the present year at the tube level, when the existing 
segments of the station tunnel were broken out and a 
timbered heading was driven through the new 10ft. 6in. wide 
opening into the centre of the circular lower chamber at the 
bottom of the escalators. The whole of the work in this 
chamber was constructed from this point, and all excavation 
and materials were conveyed from and to the site by a train 
consisting of a battery car and wagons during the night after 
the passenger traffic had stopped. 

A month later the work at the upper level was attacked 
- from two hoardings at the west end of the District plat- 
forms. Headings were driven from the hoardings under the 
platforms to the site of the brick chamber and subway. 
The brickwork of the side walls was built in about 8ft. 
lengths, and the tracks above supported temporarily 
by 16in. timber baulks. The whole of the excavation 
necessary for these operations was stored within the 
hoardings during the day and disposed of by train at night. 

The top of the London blue-clay occurs at Earl’s Court 
about 7ft. below the District Railway level, and the water in 
the overlying gravel had to be excluded by a puddled wall, 
put in at the back of the brickwork. 

The escalator tunnel was driven downwards, and the 
excavated material shot downhill through a 6ft. by 5ft. 
timbered heading, which was driven upwards through the 
core of the iron tunnel, the segments of which were hauled 
up the heading from the tube level by a winch. 


300-ton gyratory crusher, which crushes toa 2gin. size. The 
24in. material from the crusher and screen goes to steel bins 
of inverted pyramid form, holding about 300 tons. From 
these the ore is fed to oscillating inclined screens. 
undersize passes by gravity toa jig. The 24in. oversize goes 


and stored for use as ballast. Calcite is picked out and 
stored, while material high in zinc and lead is thrown upon 
conveyors, which deliver it to disc crushers reducing to a six- 
millimetre comminution, and then goes to the jigs. 
residue on the picking table is crushed to 4in. size and goes 
to other sets of jigs. In the concentrating-room the lead and 
zine are recovered and fluorspar finished and cleaned for the 
market. 


at the works of the Algoma Steel Company, at Sault Sainte 
Marie, Canada, was made in March, 1911, in the first battery 
of the 110 Koppers by-product ovens. In spite of difficulties 
of construction, due to severe weather, marshy ground, labour 
troubles, and the isolated position of the works, the plant 


from the start. Over 6000 piles were required for the founda- 
tions. Coalsteamers lie ata wharf, along which run two unload 
ing cranes. The cranes deliver the coal to electric transfer 
wagons which travel on a viaduct and discharge the coal 
on to the stock piles—270,000 tons capacity—or into a hopper 
for supplying the ovens. A travelling gantry of 300 span 
bridges the stock yard, and has a 5-ton bucket for reloading 
the coal into the transfer wagons. Belt conveyors deliver 
the coal to a coarse crusher, a magnetic separator to remove 
iron particles, and then a fine crusher. Thence it goes to 
mixing bins and a storage bin of 2000 tons capacity. Through 
bottom gates the coal is fed to the charging lorries for delivery 
to the ovens. The lorries have four hoppers, each with a 
combined capacity of 14 tons, which is the charge for 
one oven. There are now two batteries of 55 ovens each, 





extending in the same line in opposite sides of the storage 


to a steel apron picking table, where the rock is picked out | 


The | 


The | 


on foundation and building work, and also by mining 
companies, where fuel is costly. One of the mine hoists 
averaged 8d. per day for fuel in a 16-hour day, hoisting 543 
skips a height of 66ft. 

An American steel foundry.—The new works of the 
Bayonne Steel Castings Company has an electric telpherage 
system for serving the stock piles and cupola. The trolley or 


| carriage bandles the charges in light steel buckets, and tilts 
| these to discharge the contents into a shoot at the cupola 


door. The melted metal is drawn off into large steel ladles 
and poured into Tropenas converters on either side of the 
cupola. The converters discharge into large mixer ladles in 


| pits, and from these the metal is delivered to the pouring 


Coke works of the Algoma Steel Company.—The first coke | 


was completed and in operation in less than twelve months | 


ladles. These latter are handled by overhead electric 
travelling cranes. The foundry building is of steel frame 
construction with corrugated sheet covering for the sides and 
roof, and as steel flasks are used there is practically no fire 
risk. At one end of the building is the sand-working 
machinery, including girders, shaking screens or sieves, and 
appliances for adding water, treacle, or oil to the sand to give 
it the desired binding property. A number of pneumatic 
jib cranes are attached to the main columns of the building ; 


| these are movable, and can be shifted by the overhead crane. 
|The dry-sand moulds are placed directly upon iron shelves, 
| which are carried to the drying oven lorry and set upon arms 


| 


at the desired height. Thus the moulds can be piled to the 
full height of the oven without waste space between them. 


| The lorries are run in and out of the oven by a wire cable 





| operated from the crane hoist. The castings shaken out of 


the moulds are set by the travelling crane on narrow-gauge 
platform wagons and taken either to a sand blast room, or to 
a fettling or cleaning room, where the sprues and risers are 
broken or sawed off. The smaller pieces are cleaned in 
tumbling barrels. The others are chipped and ground, and 
bad spots are repaired by electric welding. The finished 
castings are weighed and placed on railway wagons, or in & 
petrol motor wagon for | delivery. 
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LAUNCH OF AN ANCHOR LINER. 


IN the twin-screw steamship Cameronia, launched from 





the shipyard of D. and W. Henderson and Co., Limited, | 
Partick, on May 27th, that firm produced its record ship | 
as to size ; and the owners, Herderson Brothers, the Anchor | 


Line, are adding to their Atlantic fleet the 'argest unit. She 
is, indeed, the largest ship which has yet been built to pass 
regularly up and down the Clyde, being 10,500 tons measure- 
ment, and 17,000 tons displacement when fully loaded, and 
is nine times the tonnage of the first vessel that crossed the 
Atlantic from the Clyde. She is 530ft. in length overall, 
62ft. in breadth, and 36ft. 6in. in depth, and fitted to 
accommodate 1560 passengers in three classes. The vessel is 
divided into nine water-tight compartments, and the accom- 
modation is distributed over six decks—’tween deck, main, 
upper, bridge, promenade, and boat decks. The Cameronia 
is intended to complete the Anchor Line’s quartette of 
express ‘passenger steamers running between Glasgow and 
New York. Already they have three ‘‘ O’s ’’—the twin-screw 
steamers Columbia, Caledonia, and California—all practically 
new vessels, and from tle same yard as the Cameronia. 
The main engines of the Cameronia will consist of two sets of 
triple-expansion four-crank engines—balanced on the Yarrow, 
Schlick, and Tweedy system—of a dosigned indicated horse- 
power of 11,000. Steam of 200 1b. pressure will be supplied 
from six double-ended and three single-ended steel boilers 
supplied by the builders. The products of combustion will 
be led through two large funnels, giving, with two pole 
Inasts, a smart and powerful appearance to the vessel. On 
leaving the ways she was named Cameronia by Lady 
Hermione Cameron, of Lochiel. This is the thirty-fourth 
vessel built by Messrs. Henderson for the Anchor Line, for 
poe they have now launched about _160,000 tons of 
ipping. 








H.M.S. InrLex1Bix, which came round to Portsmouth 
under her own steam, after being in collision with the Bellerophon 
at Portland, was placed in No. 15 dock, the only one at present 
available for Dreadnoughts at Portsmouth Dockyard, last Monday 
afternoon, On the water being pumped out, an examination of 
the hull was made, and it was discovered that 7ft. below the water- 
line about 12ft. of plating had been started and indented. The 
impact had not actually broken the plates, but forced them 
asunder, causing gaps through which a considerable quantity of 
water made its way. te re 4 the damage was not in a vital 
part, and the strong water-tight bulkheads acted so well that the 
Water was confined to one or two compartments only, and was so 
well kept under control that the vessel displayed no obvious list. 

he damage, it is anticipated, will soon be made good. It is to be 
taken in hand at once in order that the vessel may be ready to 
take her allotted part in the Ooronation naval review. ; 
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A NEW SECTIONAL BOILER. 





WITH the object of producing a boiler which shall be at 
once simple in construction, easy to transport, accessible in 
all its parts, and efficient, Messrs. E. 8. Hindley and Sons, 
of Bourton, Dorset, have designed the generator which is 
illustrated on this page. It consists, it will be seen, of a 
number of separate elements arranged around a circular grate, 
each element being connected by an indepen@ent pipe and a 
water pipe to a common steam drum, but in other respects 
quite independent of the others. As the evaporative capacity 
of the boiler can be increased by adding to the number of 
elements, it is possible to make the latter of such a weight 
that they can easily be transported, and erection is simple 























SECTIONAL BOILER 


since the elements are sent out with the tubes already 
expanded in place, and only the bolted joints for the steam 
pipes and casing have to be made on the site. The tubes, it 
will be observed, are all straight, so that they can be readily 
cleaned or withdrawn by removing the top covers, but any one 
section can be quickly lifted out of place without disturbing 
the others if necessary. The fact, moreover, that the tubes 
can be drawn upwards obviates the necessity of having much 
lateral space’ round the boiler, whilst since they are never 
made more than 8ft. long much headroom is not required. 
The feed water is led into the central drum. In the 
boiler illustrated the total heating surface is 234 square 
feet, and the weight of each section complete with headers 
276 1b. But the headers being independent of the tube plates 
can, if desired, be separated, and the section then only weighs 
1821b. This boiler, which is of comparatively small size, is 





made circular, but we understand that larger boilers will be, 
for convenience, built rectangular in. form, and supplied with 


a firebrick casing which is not used in the smaller sizes, the 
casing in the latter being only iined with asbestos. 

It will be seen from the sections of the boiler that baffles 
direct the hot gases amongst the outer rows of tubes in each 
section, whilst the inner tubes receive most of the radiant 
heat, and being at a high temperature circulation will take 
place up them and down the others. 

8 The boiler illustrated was recently tested at the makers’ 
works, and, we are informed, gave the following results, 
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PLAN OF SECTIONAL BOILER 


burning fairly dry wood. It consists of nine sections, and, as 
already mentioned, has 234 square feet of heating surface. 
The pressure was 120 Ibs.:— 


1st hour 10265 lb. of water evaporated 
2nd ,, - 1175Ib, a os 
3rd ,, . 1209 Ib. a iS 
4th ., -- «- 1267Ib. ‘ ee 
5th ,, j -- 12601b. + ao 
Average... .. .. 12051b. ”» per hour 


This is equivalent approximately to 51b. per square foot of 
heating surface. 








INDUSTRIAL BURSARIES. 


Tue following memorandum has been sent to us by 
the Royal Commissioners for the Exhibition of 1851 :— 


(1) The Commissioners propose to establish a scheme of 
Industrial Bursaries for young men who, after a course of training 
in a University or approved technical college, desire to enter eng!- 
neering, chemical or other manufacturing works. 

(2) The bursaries are intended to enable suitable applicants to 
tide over the period between their-leaving college and obtaining 
remunerative employment in industry. 

(8) The value of the bursary will depend on the circumstances of 
the candidate, but will as a rule not exceed £100a year. 

(4) A bursar will be elected in the first instance for one year, 
but the tenure of his bursary will ordinarily be prolonged for a 
second year provided that the Commissioners are satisfied with the 
work done by the bursar during his first year. 

(5) In special circumstances a bursary -may be renewed for a 
third =. 

(6) e appointments to the bursaries* will be made by the Com- 
missioners from among candidates recommended by the authorities 
of certain selected universities and technical schools. 

N.B.—In dealing with these recommendations great weight will 
be given to evidence that a candidate has the practical abilities 
likely to lead to his advancement in manufacturing work, 
academic success alone being an insutficient recommendation. 

(7) The candidate must be a British subject under the age of 25. 
(8) The candidate must have been a bond fide student of science 
for a term of three years. 

(9) The candidate must further satisfy the Commissioners :— 

(a) That he bas obtained, or can, within one month of elec- 
tion, obtain a post in some engineering or other manufacturing 
works approved by them. 

() That he is in need of pecuniary assistance to enable him 
to accept such a post. 

(10) A bursar may, if the Commissioners approve, spend part of 
the tenure of his bursary in studying a special industrial process or 
processes -in works either at home or abroad. 

(11) No bursar shall enter a firm as a premium pupil without the 
special consent of the Commissioners. 

(12) A bursar must submit a report of his work to the Com- 
missioners on the expiration of each year of his bursary. 

List of institutions invited to nominate in 1911 :— 





1. University of Edinburgh. 15. University of Oxford. 
2. Heriot Watt College, Edin- 16. University of Cambridge. 
burgh. 17. University of London. 
3. University of Glasgow. 18. Imperial College of Science 
4. Glasgow and West of Scot- and Technology. 
land Technical College. 19. University College of Wales, 
5. University of St. Andrews. Aberystwyth. 
6. University of Aberdeen. ' 20. University College of North 
7. University of Birmingham. Wales, Bangor. 
8. University of Bristol. 21. University College of South 
9. University of Leeds. Wales and Monmouth- 
10. University of Liverpool. shire, Cardiff. 
11. University of Manchester. 22. Royal College of Science for 
12, Armstrong College, New- Ireland. 
castle-upon-Tyne. 23. Queen’s University of Belfast. 
13. University College, Notting- 24. University College, Cork. 
ham. 25. University College, Galway. 
14, University of Sheffield. 








Tue last part of the electric railway from Villefranche 
and Vernet-les-Bains to the Spanish frontier was opened on 
May 20th, and was handed over to the Midi Company. _It will be 
open for public service towards the middle of June. The cost of 
this railway of about 35 miles has been nearly 3 ,0C0,000F. 








*Forms of application may be obtained from the Seerctary. - 
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SCOTCH LOCOMOTIVES FOR FRANCE 
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SIX-COUPLED MIXED TRAFFIC LOCOMOTIVE FOR THE FRENCH STATE RAILWAYS 

















SCOTCH LOCOMOTIVES FOR FRANCE. 


FROM the works of the North British Locomotive Com- 
pany, Limited, Glasgow, there is at present in process of 
delivery to the French State Railways an order for fifty 
“* mixed traffic ’’ 4-6-0 type locomotives and tenders. The 
order for these was booked on the 7th of January, and the 
details finally settled on the 17th of that month, with early 
delivery as a matter of the utmost importance. In fulfil- 
ment of this, the first engine was on board ship by the 13th 
of April, and the vessel was cleared with five engines and 
tenders by the 15th, ur practically twelve weeks after receiv- 
ing the order. The second lot of five engines followed on 22nd 
April, and the third, fourth, fifth, and sixth lots of five on the 
29th April, 5th, 12th, and 19th May. The fifty engines and 
tenders are due on the rails in France by the end of June, 
i.é., within six months from the date of order, and at the rate 
stated—five engines per week—as this is well within half of 
the normal capacity of the company’s works, there can be no 
reasonable doubt that, accidents excepted, this will be 
successfully accomplished. Simultaneously, it may be noted, 
fifty engines are in course of shipment to the Argentine from 
the same works. Two of our engravings show an engine and 
tender in process of being transferred from the rails to the 
ship at the ‘‘ Clyde Villa’’ crane at Glasgow Harbour. It 
will be observed from these illustrations that, except for the 
following parts, viz., chimney, dome casing, cab roof, and 
coupling and connecting-rods, the engines, as landed on 
French soil, are ready for the road. Our third engraving 
shows the completed engine, and from this it will be seen that 
the design is one rendered familiar in this country on the 
Highland Railway. 








ELECTRIC STEEL DURING 1910 AND 1911. 


FIGURES recently published give the output of electric 
steel in Germany, Austria-Hungary, and the United States 
during 1910 and preceding years. From these it can be seen 
that the production in Germany has risen from 17,778 tons 
in 1909 to 36,188 in 1910. In 1909 there were eight works 
using electric furnaces, whereas in 1910 the number had 
increased to18. In Austria-Hungary the output increased 
from 9048 tons in 1909 to 20,028 tons in 1910, and in the 
United States from 22,947 tons to 55,335 tons. Thus the 
quantity of electric steel manufactured has more than doubled 
in each case. 

The steel made bas been used for a very large variety of 
purposes. Tke earlier furnaces were intended to replace 














THE ENGINE AND TENDER BEING LIFTED ON BOARD SHIP 


crucibles, and only the higher priced steels were made, but 
during 1910 the electric furnace was employed for making 
tool steel, alloy steels, axles, tires, railway material, all kinds 
of castings, wire billets, weldless tubes, gun steels, shells, 
plates, structural steel, &c. 

In Germany the furnaces employed were of various types. 
Of the 13 works mentioned five were using induction furnaces 
of the Kjellin, Réchling-Rodenhauser, or Frick type, and the 
remainder are of resistance furnaces, five having Heroult, 
one a Stassano, one a Girod, and one a Nathusius furnace. 
In Austria Heroult furnaces were employed at the works of 
Gebriider Béhler, Kaernthner Eisen and Stahl, and Gebriider 
Lapp, and a Kjellin at Poldihiitte. 


The greater part of the output of the United States was 
contributed by the large Heroult furnaces of the United 
States Steel Corporation, at Worcester and South Chicago, 
and Heroult furnaces were also employed by the Halcomb 
Steel Company, and the Firth Stirling Company. An ex 
perimental Kjellin furnace was operated by the American 
Electric Furnace Company, at Niagara Falls. In 1911 these 
figures will be very largely increased. In Germany the 
Deutsche Luxemburgsche Company is erecting two 7-ton 
furnaces at Dortmund, the Rombacher Hiittenwerke a 3-ton 
and a 22-ton furnace, and the Deutscher Kaiser Stahlwerke 
a 25-ton furnace. All these are of the Heroult type. The 
Réchlingsche Eisen and Stahlwerke have two 2-ton furnaces 
of their own type in course of construction, and are also 
putting up a 2-ton furnace at the works of Pilgar and 
Neihardt, at Frankfurt, while Krupp’s are experimenting 
with a variety of electric furnaces both of the arc and induc- 
tion type, and a 34-ton Keller furnace is being installed at 
Rombach. In the United States it is expected that several 
large furnaces will be laid down by the Steel Corporation 
which has acquired the Heroult patents for America, and 
5-ton furnaces of the same type are being erected by the 
Crucible Steel Company of America and the Firth Stirling 
Company. In Austria a 4-ton Heroult furnace is being con- 
structed by Gebriider Bohler, at Kapfenberg. 


There are also many electric furnaces at work in other 
parts of the world, and many more are being erected. In 
Italy Stassano has several furnaces at his own works in 
Turin and also at the Royal Arsenal. The Mannesmann 
Company has two Heroult furnaces at Dalmine, and a 
Kjellin furnace is being built at the works of the Alti Forni 
Gregorini at Lovere. In Belgium 5-ton Heroult furnaces 
are being built at Hainaut and Ougrée-Marihaye, and John 
Cockerill and Co. havea 4-ton Girod at Seraing. In Russiaa 

| 1-ton Réchling-Rodenhauser is being built by the K onwerke 
| Slataoust, and Heroult furnaces are in operation at Obuchow, 
| Makejewka and Ssormovo. In France Girod owns a large 
| plant working his patents at Ugine, a 3-ton Réchling-Roden- 


, hauser is being built at St. Chamond, a Keller furnace is at 

work at Unieux, two of the Du Giffre type at Alleward, and 
| Heroult furnaces at Saut du Tarn and La Praz, while 
| another is being built at Trignac. Sweden, Norway, Mexico, 
and Switzerland are all represented by various types of 
furnaces. 

The output of electric steel in Great Britain during 1910 
was small, but several new furnaces have already been started 
this year, and the production of Sheffield is probably over 
200 tons per week at present. Five furnaces are in operation 
in England at the time of writing, including a Grondwall at 
the Sheffield Annealing Works for demonstration purposes, 
and Heroult furnaces at Vickers, Limited, Thos. Firth 
and Sons, and Edgar Allen and Co., of Sheffield, and Lake 
and Elliot, of Braintree. A 15-ton Heroult furnace is to be 
erected at Skinningrove, and by 1912 it is expected that the 
output of electric steel in Great Britain will be larger than 
that of any other country with the possible exception of the 
United States and Germany. As usual England has allowed 
foreigners to perform the experimental work, and has waited 
until the process was established and recognised abroad 
before trying it. Now that a start has been made, however, 
it is probable that the British manufacturer will take up the 
process on as large a scale as any of his competitors. 








STANDARD SPECIFICATION FOR STEEL TUBES.—Publication No. 53 
of the Engineering Standards Committee refers to cold-drawn 
weldless steel tubes for locomotive boilers. This report has been 
prepared by the sub-committee entrusted with the drafting of. the 
specification on wrought iron for railway work, on which committee 
the Tube Makers’ Associations were represented. As usual we 
refrain from indic&ting the provisions of this specification in view 
of the fact that the Standards Committee has to look to the sale of 
its publications to meet the heavy expenses entailed in their 
preparation. The price of report No. 53 is 2s. 6d. net. It is 
published by Crosby Lockwood and Son, 7, Stationers’ Hall-court, 
Ludgate-hill, E.C. 

VENICE TUNNEL.—Serious consideration is being given to @ 
ge I for a submarine e from Venice to the ni di Lido. 

y this scheme, which originated from private enterprise, the 
construction of a tunnel from the Piazza San Marco to the 
Guidecca island, and thence to the Quattro Fontane Park at the 
Lido, is contemplated. The entrance tothe tunnel in the Giardino 
Reale is to consist of two broad staircases leading down to 4 
depth of 8m. The tunnel, which is to be 10 m. wide, is to have & 
pair of lines and paths for pedestrians. It is to extend in 4 
straight line from the Giardino Reale beneath the basin of the 
Riva to Guidecca, and after crossing the Orfano Canal will ewerge 
at the Lido. Its total length will be 3600 m., and its depth will 





vary from 8 m, to 10 m, The cost is estimated at 12 million 
lires, 
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LE DRIVING, PILE DRIVERS, AND SHEET 
P PILING. 


_. very large number of engineering works piles are required, 
oe Seal af path cases they are Seakasannie important as a 
and rae least of the foundation upon which the stability and 
an anence of the structure depends. The proper use and setting 
=e therefore, is one of the very important features in engineer- 
of pl netruction work. For this reason, and as being of interest 
ing nae of our readers, we give herewith a summarised statement 
4 yf principles of practice in pile driving, submitted at the 
wana meeting of the American Railway Engineering Association. 


* Tt includes the driving of piles, the use of the water jet and steam 


ammer, and the equipment of large railway pile drivers, such 
used extensively by American railways for building wooden 
bridges or yiaduets and the falsework for steel bridges. The pile 
driver of the Atchison, Topeka, and Santa Fé Railway—Fig. 2—is 
independent of a locomotive, as it can travel at 25 miles an hour, 


pile h 
as are 





would injure the piles to drive through the stratum. The material 
removed may be replaced if it is needed to provide lateral resist- 
ance. In some cases timber piles may be advantageously pointed 
to a 4in. or 6in. square at the end; they should not be pointed 
when driven into comparatively soft material. Shoes should be 
provided for piles when the driving is very hard, especially in 
riprap or shale, and should be so constructed as to form an integral 
part of the pile. The use of a cap is advantageous in distributing 
the impact of the hammer more uniformly over the head of the 
pile, as well as to hold it in position during driving. The speci- 
fication relating to the penetration of a pile should o adapted to 
the soil which the pile is to penetrate. It is far more important 
that a proper length of a pile should be put in place without 
injury than that its penetration should be a specified distance 
under a given blow, or series of blows. 

Overdriving.—In the majority of instances overdriving is indi- 
cated by the behaviour of the pile. The use of a drop hammer 
instead of a steam hammer and the absence of a water jet often 
lead to overdriving. Splices, unless made with great care, are a 
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Fig. i—COMBINED DERRICK AND PILE DRIVER 


and even haul 200°tons up a gradient of ‘1 in 100 at 10 miles an 
hour. In most cases these machines have chain drive for propel- 
ling, but this machine has a bevel gear drive to each bogie. Fig. 1 
shows a machine of a different sort. being a combination derrick 
and pile driver. It is used as a crane in bridge erection, &c., 
while for pile driving the leaders are suspende? from the jib. The 
view shows the erection of a trestle for use in building an embank- 
ment by trains of dump wagons. 

Pile driving : Principles of practice—A thorough exploration of 
the soi] by borings, or preliminary test piles, is the most important 
pre-requisite to the design and construction of pile foundations. 
The cost of exploration is frequently less than that otherwise 
reqnired merely to revise the plans of the structures involved, 
without considering the nnnecessary cost of the structures due to 
lack of information. Where adequate exploration is omitted, it 
may resnit in the entire loss of the structure, orin greatly increased 
cost. The proper diameter and length of pile and the method of 
driving depend upon the results of the previous exploration and 
the purpose for wh'ch the piles are intended. Where the soil con- 
sists wholly or chiefly of sand. the conditions are most favourable 
to the nse of the water jet. In harder soils containing gravel the 
use of the jet may be advantageous, provided sufficient volume and 
pressure be provided. In clay it may be economical to bore 
several holes in the soil with the aid of the jet before driving the 
pile, thus securing the accurate location of the pile and its lubrica- 
tion while being driven. In general the water jet pipe should not 
be attached to the pile. but handled separately. Two jets will often 
succeed where one fails ; in special cases a third jet, extending a 
part of the depth, aids materially in keeping loose the material 
around the pile. 

Where the material is of such a porous character that the water 
from the jets may be dissipated and fail to come up in the 
immediate vicinity of the pile, the utility of the jet is uncertain, 
except fora part of the penetration. A steam or drop hammer 
should be used in connection with the water jet. and to test the 
final rate of penetration. The use of the water jet is one of the 
most effective means of avoiding injury to piles by overdriving. 
There is danger from overdriving when the hammer begins to 
bounce. Overdriving is also indicated by the bending, kicking or 
staggering of the pile. ‘The brooming of a head of a pile dissipates 
a part (and in some cases all) of the energy due to the fall of the 
hammer. The weight or the drop of the hammer should be 
proportioned to the weight of the pile, as well as to the character 
of the soil to be penetrated. The steam hammer is more effective 
than the drop hammer in securing the penetration of a pile 
without injury, because of the shorter interval between blows. 
Where shock to surrounding material is apt to prove detrimental 
to the structure, the steam hammer should always be used instead 
of the drop hammer. This is specially true in the case of sheet 
piling which is intended to prevent the passage of water. In some 
cases also the jet should not be used. 

In general, the resistance of piles penetrating soft material, 
which depend solely upon skin friction, is materially increased 
after a period of rest. This period may be as short as 15 min., 
and rarely exceeds 12 hours. In tidal waters the resistance of a 
pile driven at low tide is increased at high tide on account of the 
extra compression of the soil. Where a pile penetrates muck or 
soft yielding material and bears upon a hard stratum at its foot, 
its strength should be determined as a column or beam ; omitting 
the resistance, if any, due to skin friction. Unless the record of 
Previous experience at the same site is available, the approximate 

aring power may be obtained by loading test piles. e results 

of loading test piles should be used with caution, unless their con- 
dition is fairly comparable with that of the piles in the proposed 
foundation, ‘In case the piles in a foundation are expected to act 
as columns, the results of loading test piles should not be depended 
upon unless they are sufficient in number to ensure their action in 
a similar manner, and they are stayed against lateral motion. 
_ Before testing the penetration of a pile in soft material where 
its bearing power depends principally, or wholly, upon skin fric- 
tion, the pile should be allowed to rest for 24 hours after driving. 
Where the resistance of piles depends mainly upon skin friction it 
1s possible to diminish the combined strength, or bearing capacity, 
of a group of piles by driving additional piles within the same 
area, 

Where there is a hard stratum overlying softer material through 
which the piles are to pass to a firm bearing below, the upper 
stratum should be removed by dredging or otherwise, provided it 


possible cause of overdriving. A gradual decrease in the penetra- 
tion per blow, followed by a sudden and large increase, is often 
caused by overdriving. Brooming, shattering, or buckling of the 
pile may all be indicative of overdriving. The bouncing of the 
hammer is often an indication that further hammering will result 
in overdriving. The dull sound of the blow during overdriving is 
said to be of sufficient difference to be readily distinguishable. 

The water jet in pile driving.—The water jet is essentially a 
stream of water forced through a pipe or hose alongside the pile. 
The flow of water loosens the material, and either washes it out, 
leaving a depression into which the pile sinks, or by lubricating 
the surface of the pile reduces the side friction. The use of two 
jets is generally advantageous in securing a more accurate direc- 
tion or control of the pile. Water simply poured on the ground 
around a pile while driving—not applied as a jet—will in some 
soils materially facilitate the driving, in one instance reducing the 
number of blows of the hammer nearly 50 per cent. Piles driven 
in this way showed a bearing power equal to those driven on the 
same work without the use of water. The jet may be used alone 











Turntable 


“THe Encineer” 


Fig. 2-ATCHISON, TOPEKA AND SANTA 


or in conjunction with some other method of driving ; or, when 
the material is suitable, a hole may be jetted, the jet removed, 
and the pile drop into it and brought to bear by hammering. 
On the Missouri River the water jet has been used extensively in 
sand. It was found there that the greatest penetration that 
could be obtained with the jet alone was between 12ft. and 16ft.; 


a considerably greater penetration was obtained by forcing the | ° 


pile down by means of a line attached to the head of the pile and 
passing through a block to the drum of the pile-driver. Penetra- 
a “% 38ft. were obtained when a steam hammer was used with 
the jet. 

When the jet has been used in rather dry light soils it has been 
shown by tests that the action of the water tends to puddle the 
material around the pile, and that as soon as the water has been 
absorbed by the surrounding earth or has been drained away, the 





jetted piles show a greater skin friction than piles driven in the 
same material without the use of the jet, In driving wooden piles 


in medium sand for bridge foundations on the Platte River, two 
2in. jets were used in conjunction with a 6500 1b steam hammer. 
The jets consisted of 40ft. of 2in. gas pipe, 50ft. of 2in. rubber- 
lined hose (pressure 300 lb. per square inch), and a line of 4in. 
wrought iron pipe leading to two duplex steam. pumps with 6in. 
suction and discharge, operated by two 40 horse-power boilers. 
The distance from the pumping plant varied from 50ft. to 1000ft., 
and for the greater lengths a 6in. pipe was used between the 4in. 
pipe and the pumps. It was found that the first 15ft. to 20ft. of 
penetration was obtained within five minutes after starting the 
hammer and the jets, but that from 25 to 40 minutes were required 
to drive the remaining 20ft. to 30ft. The jets were at first fastened 
to the pile and bent slightly at the tip, but this method was dis- 
continued on account of the time oe to connect the jets, and 
because on the completion of the driving the jet pipes were fre- 
quently broken, a portion remaining in the ground. 

The best results were obtained by churning the jets up and 
down, keeping the points of both jets at the bottom of the pile. 
This was done by means of a line attached to the top of the jet 
pipe and leading over the top of the driver to a point on the 
ground, or trestle, where it was operated by hand-power. An 
improvement would be to operate the jet hoist from a winch head 
of the engine. This method has been used successfully in a 

ber of inst There is a difference of opinion as to the 
relative merits of keeping one or all of the jets near the foot of the 
pile, or of having at least one jet between the surface of the ground 
and the foot. In either method the jets should be kept moving in 
order to facilitate the flow of the water around the pile and to 
prevent the so-called ‘‘ freezing” or sticking fast. In some cases 
two jets have been placed on opposite sides of the pile, in order to 
obtain sufficient volume of water and to keep the pile in alignment. 
In other cases a single jet, slightly in advance of the pile, has 
given satisfactory results. In sand, where the jet acts for some - 
distance, a number of piles may be sunk together. It is claimed 
that in sand the volume of water is the principal consideration, but 
that in gravel, &c., a considerable pressure is also required and 
that holes can be jetted near the foot of the pile into which a 
boulder will rol] out of the way of the pile. On the other hand, 
it is also stated that in coarse gravel the jet washes out the sand 
and allows the boulders to roll to the foot of the pile and impede 
its progress. 

Inquiry showed that of ten users of the jet, six employed it as 
an aid to the hammer, and obtained the final penetration by the 
hammer alone. In general, a 2in. pipe was operated by hand- 
power alongside the pile, though in some instances two pipes were 
used. The pressures recommended were as high as 200lb per 
square inch, and the material penetrated, usually sand, fine gravel 
or soft clay. 

It does not seem desirable to use a jet pipe smaller than about 
2in. diameter, on t of the loss of head due to friction in the 
smaller sizes. But this should be reduced at the nozzle in order to 
increase the velocity, as it is the velocity which loosens the 
material. The quantity, however, is necessary to bring the 
material to the surface. Satisfactory results have been obtained 
with pressures ‘ranging from that furnished by a single hand pump 
up to a pressure of 200]b. per square inch at the pump. The 
quantity of water supplied at the nozzle runs as high as 500 gallons 
per minute, 250 gallons per minute giving satisfactory results in 
compact sand. 

There appears to have been very little development in the water 
jet since its first introduction, and but two United States patents. 
The improvements which have been made are in the method of 
handling. One of the patented devices uses the water pressure to 
handle the jet pipe, which acts as a movement of the plunger or 
jet pipe is controlled by valves at the lower end plunger inside of 
a pipe suspended from a derrick or pile-driver ; the vertical of the 
suspended pipe. 

Steam hammers for pile driving.—Steam hammers are of two 
general types—single-acting and double-acting. In the formerand 
older type the steam pressure is applied to the underside of the 
piston, and raises the hammer, which falls by gravity. The force 
of the blow depends upon the length of the stroke and the movable 
weight, and the number of blows depends upon the pressure. In 
the double-acting type the steam pressure both raises and lowers 
the hammer, the force of the blow, as well as the rapidity, being a 
function of the pressure. The later apparatus is more compact, 
lighter, and operated with much greater rapidity. 

The Cram, Nasmyth and Vulcan hammers are the best known 
single-acting hammers. The Clark, Arnott, Goubert and New 
Monarch are the best known double-acting designs. In the 














Vulcan, Arnott and New Monarch hammers the ram is attached to 
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FE RAILWAY COMPANY'S PILE DRIVER 


the piston. In the Cram, Clark.and Goubert hammers the cylinder 
itself forms the ram. ‘ 
Desirable features of a railway pile-driver. 

(1) Steam hammer. To secure greater rapidity in driving and 
with less injury to the pile than that secured by the drop hammer. 

(2) Water jet apparatus, 

(3) Turntable allowing practically a complete rotation. In most 
cases the work can be done from either side, and in many of the 
remaining cases it is possible to foresee the nature of the work and 
to head the driver in the proper direction at the nearest Y or 
turntable. Sometimes, however, turning facilities may be far 
distant, or a pile-driver may be caught between two washouts, 
when it becomes essential to be able to turn the machine to per- 
form the work at both places. 

(4) Swinging leads. The leads require an efficient rigging to 





permit driving piles with a batter in either direction. When 
driving across the track on such work as driving bents for an 
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adjacent track, it is convenient to be able to drive with the leads 
not fully raised, so as to secure the proper batter. 
(5) Self-propelling mechanism. The greater the tractive force 
and speed the more independent is the pile driver from locomotive 
service. They should preferably be sufficient to dispense with a 
locomotive, except for long hauls. 
(6) Restricted projection on the side opposite the leads when 
swung across the railway and without unnecessary weight. 
(7) High-speed power device for raising the leads. Ona main 
line it is frequently possible to drive only one or two piles before 
running to a siding to let a train pass. In some cases the 
character of this apparatus to raise the leads determines whether a 
a single pile can be driven between trains or whether a train will be 
delayed. 
(8) Adequate overhang. To enable machines to drive piles as far 
ahead of the leading wheels and as far sidewise as possible. On 
work for double-tracking the sidewise reach should be sufficient to 
drive a bent on the new track from a position on the old track. 
(9) Facilities for driving below the track. 
(10) Ability to shift the hammer when the leads are down. 
(11) No obstructions in the view of the enginemen and winch 
operator. 
(12) Leads of sufficient length to accommodate the longest piles 
practicable. 
(13) Strength and rigidity of supports for leads and hammer. 
They should be adequate to handle the hammer and the heaviest 
wooden pile without damage. It is now becoming important to be 
able to handle concrete piles. 
(14) Stability. The driver, while standing on its own wheels, 
without any jacks or special supports, should be able to pick up 
and drive a pile in any position within its reach. 
(15) Flush ends. For convenience of transportation in freight 
trains, no part should project beyond the drawheads. Otherwise 
an idler is required, which then may be used as a tool car. 
(16) No lengths of steam hose that might be replaced by pipe. 
Sheet piles.—Of twelve replies on wooden sheet piling, nine re- 
ported the use of triple-lap or Wakefield sheeting. The other 
three reported tongue-and-groove or square-edged timber for 
special use. The sheeting was used in lengths up to 40ft., and 
the planks were either 2in. or 3in. thick. The piles were driven 
by mauls for lengths of about 12ft., and for greater lengths drop 
hammers—18001b. to 3000 1b.—were used. The area of the en- 
closed space varied from 500 to 18,500 square feet. In general the 
piles were driven to a maximum of about 8ft. below the intended 
excavation, while in one case the excavation was carried to the 
lower ends of the sheeting. The material 
generally sand and mud, though in two instances driving in grave 
was reported. 


for 6in. piling in 10ft. of water. 


for both wales and struts. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 


RoyYAL INsTITUTION.—Albemarle-street, Piccadilly, W. 
telegraphy,” Commendatore G. Marconi. 9 p.m. 


UNIVERSITY OF LonDON.—The Institution of Electrical Engi- 
neers, Victoria Embankment, W.C. ‘The Application of Hyper- 
bolic Functions to Electrical Engineering Problems,” Dr. A. E. 
Kennelly, of Harvard University. 5.30 p.m. 


THE INSTITUTION OF MINING ENGINEERS.—Visit to the Kent 
Collieries and Sinkings of the Kent Coal Concessions and Allied 
Undertakings. Leave Victoria Railway Station (South-Eastern 
and Chatham Railway) for Shepherdswell Station, and drive to 
Snowdown Colliery, where the members will make an inspection 
of the Colliery and Surface Plant. 9.20a.m. Leave Snowdown 
Colliery and drive to Elvington Colliery Village. 12.45 pm. 
Arrive at Eythorne, luncheon will be provided. 1.30pm. Leave 
Eythorne for Tilmanstone Sinkings (about 4 mile), and inspect the 
Sinking Plant, Steam Pumps, and Electrical Plant. 215 p.m. 
Leave Tilmanstone for the Maydensole Boring (about 4 miles), 
carried out on the Brejcha System. 3.15 p.m. Leave Maydensole 
for the Ripple Boring (about 3 miles), carried out on the Raky 
System. 345 p.m. Leave Ripple for the Oxney Boring, and 
afterwards for Dover, and visit the United Collieries Museum, 12a, 
King-street, Dover. 4.25 p.m. Leave Dover Harbour Station at 
6 “pag arriving at Victoria at 8.35 p.m., and Holborn Viaduct at 
8.41 p.m. 


‘*Radio- 


SATURDAY, JUNE 38rp. 
Roya INnstiTvT1I0N.—Albemarle-street, Piccadilly, W. 
of Greek Women,” Mr. W. L. Courtney. p-m. 
MONDAY, JUNE 5ru. 
THE STEPHENSON SociEeTy.—Visit to Southampton Docks, 
THE JUNIOR INSTITUTION OF LOCOMOTIVE ENGINEERS.—A visit 


will be paid to the Locomotive Works of the Chemin de Fer du 
Nord, Boulogne. 


‘Types 


TUESDAY, JUNE 6ru. 

RoyAL INsTITUTION.—Albemarle-street, Piccadilly, W. ‘‘Charn- 
wood Forest and its Fossil Landscape,” Mr. W. W. Watts, F.R.S. 
2 
o p.m. 

WEDNESDAY, JUNE 71TH, anp THURSDAY, JUNE 8rn. 

THe Concrete INsTITUTE.—Summer meeting and first annual 
dinner. For programme see page 541 ante. 

THURSDAY, JUNE 8ru. 

RoyaLINsTITUTION.—Albemarle-street, Piccadilly, W. *‘Practical 


Progress in Wireless Telegraphy,” Mr. T. Thorne Baker. 3 p.m. 
FRIDAY, JUNE 9ru. 
RoyAL INSTITUTION.—Albemarle-street, Piccadilly, W. ‘‘ Appli- 


cations of Physical Chemistry to the Doctrine of Immunity,” Pro- 
fessor Svante Arrhenius, Hon. F.R.S. 9 p.m. 

PHYSICAL SociETY OF LONDON —The Imperial College of Science. 
**The Liiders Lines on Mild Steel,” Mr. W. Mason. ‘‘ Exhibition 
of a Model illustrating the Passage of a Light Wave through 
Quartz,” Dr. H S. Allen. ‘Tables of Circular and Hyperbolic 
Functions for Complex Values of the Argument,” Mr. A. John- 
stone. ‘‘On the Measurement of Contact Differences of Potential,” 
Professor Anderson and Mr. J. G. Bowen. ‘‘ Exhibition of Gyro- 
scope Apparatus,” Sir G. Greenhill, F.R.S. ‘‘A New Method of 
Approximate Harmonic Analysis by Selected Ordinates,” Professor 
S. P. Thompson, F.R.S. 8 p.m. 


SATURDAY, JUNE 10ru. 
RoyAL INSTITUTION.—Albemarle-street, Piccadilly, W. ‘‘Types 
of Greek Women” (Lecture I[.), Mr. W. L. Courtney. 3 p.m. 
RoyaL AUTOMOBILE CLUB.-— The Court House, Shelsley Walsh, 
Worcestershire. The ‘‘Henry Edmunds” Hill-climb. 3.30 p m. 
MONDAY, JUNE 12ra. 
RoyAL INSTITUTION.—Albemarle-street, Piccadilly, W. General 
meeting. 5 p.m. 
TUESDAY, JUNE 131TH, To FRIDAY, JUNE 16tTxH 


THE INSTITUTION OF GAs ENGINEERS.—Annual meeting at 
Glasgow. 





penetrated was 


In most cases the sheeting was well braced with 
wales and cross struts, but in one operation no bracing was used 
In 30ft. of water an area 43ft. 
by 100ft. was divided into 15ft. squares, using 8in. by 16in. timbers 


TUESDAY, JUNE 271n, To FRIDAY, JUNE 30ru. 


WEDNESDAY, JUNE 28rTu, 


Forrest.” Lecture will be delivered at the Institution by Frederic 
Henry Hatch, Ph.D., M. Inst. C.E., his subject being ‘Gol 
Mining in the Transvaal.” 8 p.m. 


THURSDAY, JUNE 29rn. 


zione will be held in the Royal Albert Hall, at 8.30 p.m. 


MONDAY, JULY 8rp, To FRIDAY, JULY 71H. 


INSTITUTION OF NAVAL ARCHITECTS.—Jubilee meetings. 
programme see page 445 ante. 


MONDAY, JULY 24Tu, Tro SATURDAY, JULY 29rn. 


1911. 
THURSDAY, AUGUST 3rp, TO MONDAY, AUGUST 21st. 


Programme see page 362 ante. 


special boat train for Hull. 


SATURDAY, SEPT. 9TH, TO WEDNESDAY, SEPT. 20rnH. 


GEOLOGISTS’ ASSOCIATION OF LONDON.—September Long Excur 
sion. The first part of the excursion will be devoted to a study o 
the Geology of Lochaber, including Glens Nevis, Roy and Coe 
and Fort 
the excursion will be devoted to the Geolog 


Mr. Alfred D. Young, 17, Vicars-hill, Lewisham, S.E. 

WEDNESDAY, SEPT. 13TH, THURSDAY, SEPT. 147TH, Ant 
FRIDAY, SEPT. 15rx. 

THE INSTITUTION OF MINING ENGINEERS.—Cardiff. 

general meeting. Further particulars later. 








CATALOGUES. 





cition No, 533 has been sent to us. 
electrical water level signalling apparatus. 
specially designed for indicating the water level in reservoirs, 
wells, &c., at distant points by means of indicating instruments, 
with or without recording devices, or by electric bells. The pub- 
lication is well illustrated, and prices are given throughout. At 
the end of the catalogue accessories and spare parts are dealt with. 


THE BRITISH WESTINGHOUSE COMPANY, Trafford Park, Man- 
chester.—From this firm we have received a neat little pamphlet 
relating to the cinematograph theatre. It deals with all the 
electrical equipment used in these theatres, and gives illustrations 
of motor generator sets, switch gear, generating plants, &c. We 
understand that another edition of this publication will shortly be 
ready, which, in addition to the information mentioned, will 
contain the full set of regulations governing the use of electricity 
in cinematograph theatres. 


THE LonpoN Emery Works Company, Park, Tottenham, 
London, N.—This is an extensive price list of grinding and polish- 
ing machines, This list, although containing over sixty pages, 
deals with but few of the many types of grinding machines which 
the company supplies. The list is devoted to the firm’s smaller 
grinding machines, but we are informed that several hundred 
distinct varieties are manufactured, and that these will be found 
to meet almost every purpose where grinding machinery can be 
utilised. The catalogue contains much information concerning 
these small machines, and every type considered in the catalogue 
is illustrated. 
C. AND W. WALKER, Limited, Donnington, Newport, Shrop- 
shire.—This is a well-illustrated catalogue having reference to gas- 
holders. It first of all gives a few brief particulars concerning the 
company’s works, and this is followed by many illustrations of gas- 
holders erected at various places. Particulars concerning these 
are also given, and at the end of the catalogue there is a long list 
of gasholders which have been erected by the company during the 
last few years. From this list we note that the firm has carried 
out work in all parts of the world. The catalogue also deals with 
ladders for spiral guided gasholders and Walker’s patented 
carriage for spiral guided gasholders, 


JOHN GIBBS AND SON, 72-6, Duke-street, Liverpool.—A new 
citalogue having reference to mechanical ventilation specialities 
has been prepared. It deals with the firm’s patented air-propelling 
and ventilating fans, mechanical heaters, dust-collecting and 
separating plant, special plant for the removal of chemical fumes, 
&c., and blowing and exhausting fans for gas-producing plants. 
This is a very well got up little publication, and contains interest- 
ing illustrations of dust-removing plants which have been erected 
by this firm. The same applies to the ventilating section, for here 
again we have pictures of the firm’s apparatus in operation in 
works. Fans as used in connection with cooling towers are also 
illustrated. 


J. W. ann C. J. PHILLIPS, 23, College-hill, Cannon-street, E.C.— 
From this firm we have received a copy of a paper read before the 
Society of Automobile Engineers of New York. This paper, which 
was read by Professor Wm. H. Bristol, is entitled ‘‘The Pyro- 
meter: Its Development and Use.” We have also received a 
number of catalogues. These deal with recording gauges for all 
ranges of pressure and vacuum, indicating and recording electric 
pyrometers, atmospheric recording thermometers for outdoor 
atmospheric temperatures, recording thermometers for tempera- 
tures between 90 deg. Fah. and 500 deg. Fah, and the firm’s 
Class III. recording thermometers for temperatures between 
60 deg. below zero and 800 deg. Fah. 


VeRITYsS LIMITED, 28, King-street, Covent Garden, London, 
W.C.—Publications X118 and No, 634 have reached us. The 
former has reference to ‘‘ Ashton” direct-coupled electric lighting 
sets, and the latter to ‘‘ Ashton” electric motors. Prices, code 
words, and other information of interest to buyers are given in 
each case. In the case of the former catalogue the engines sup- 
plied with these sets can be for steam, petrol, or paraffin. The 
motors dealt with in the other catalogue are fitted with commutat- 
ing poles, and many sizes are listed. We have also received a 
copy of the company’s quarterly report, which deals with outside 
lighting, heating, and cooking, machinery, fans, safety fuses, and 
illumination devices. 











INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION.—Sixteenth 
Annual Convention at Brighton. For programme see page 490 ante, 


INSTITUTION OF CiviL ENGIngERS.—The nineteenth ‘‘ James 


THE INSTITUTION OF CrviL ENGINEERS.—The Annual Conversa- 
For 
THE INSTITUTION OF MECHANICAL ENGINEERS.—Zurich Meeting, 
GEoLOoGIsTs’ AssocIATION OF LoNDON.—An Excursion to the 


Bergen District, Norway. Leaving King’s Cross on August 3rd by 


illiam will be the headquarters. The second part of 
of the Broadford 
district of the Island of Skye, and the headquarters will be at 
Broadford. Full particulars of excursion may be obtained from 


Annual 


SIEMENS BROTHERS, Caxton House, Westminster, S.W.—Publi- 
It has reference to Siemens 
This is an apparatus 


Se 
BrUcE, PEEBLES AND Co., Limited, Edinburgh.—p 


No. 20 B deals with Peebles motor converters as ublication 


under the La Cour patents. The principle on whi 

converters operate is explained in a simple manner 

the advantages claimed for these machines are clearly E al] 

There are illustrations showing sub-stations in which Orth, 
x | converters have been erected, and among these there js a these 
d | of the new sub-station of the General Post-ottice, Louden 

note from the list of users of these machines given at the ; We 

the pamphlet that these converters are steadily gaining prominent 


in all parts of the world, and that they appear to be m 


much favour in connection with the electrification of r; reine with 


uilways, 

CROMPTON AND Co., Limited, Salisbury Houso, London. 
E.C.—This is a catalogue dealing with the “C.M.B.” “wall, 

auto-converter. The advantages claimed for this machine as 
pared with other types ef balances are higher efficiency aa 
weight, simplicity of construction, and small floor space requic 


uired, 


It is worthy of mention that these machines are fitted with bal 
bearings, and as a consequence they require a minimum amo : 
of attention. The panty | also directs attention to the fact thet 
owing to the small space which they occupy they can be placed at 
suitable pillars in the street, thus avoiding the expense of a = 
station. An illustration in this catalogue shows a balancer of an 
kind which, together with its switch gear, is placed in a pillar which 
can be erected in any street, without giving rise to any form of 


inconvenience. 





TESTS OF A 5000-KILOWATT TURBo.- 
GENERATOR. 

Two 5000-kilowatt three-phase turbo-generators are be 
plied by the British Westinghouse Company to the Clyde Valley 
Electrical Power Company, Glasgow. Tests were recently carrieg 
out on one of these machines at the Motherwell power-house, jn 
the presence of the consulting engineers and other officials, and 
the table below shows some figures which were obtained on that 
occasion, from which it will be noted that the results obtained 
were very good. The turbines are of the impulse type, and both 


f 


Ing Sup- 


) 





sets are designed for a 25 per cent. overload for two hours :— 
Output, kilowatts .. 1,346 | 2,715 | 3,908 | 5,066 | 6487.5 
Speed, revolutions per minute) 1,500 1,500 1,500 1,500 1,500 
S eam pressure, lb... .. ..| 174 | 176 175 | 174.5 174.5 
Steam temperature,deg. Fah.| 518 | 519 542 HY) 544 
Steam superheat, deg. Fah... 141 141 164 175 167 
Vacuum corrected to 30in | 

bar... .. .. «o- «. ..| 28.18] 28.28 | 23.58 | 28.63 | 29.53 
Circulating water inlet, deg. 

aR aes OE OS 44 4] 43 
Circulating water outlet, deg. | 

Fah. ee ea ee 48 | 52.6 57 60 | 65.5 
Steam consumption, total Ib. 24,780 | 40,130 | 53,285 | 65,860 | 85,880 
Steam consumption, per k.w. | 

Oe 4525s ASH, Vow tees 18.41 14.78 13.61 13.00 | 13.2% 








NAVAL ENGINEER APPOINTMENTS. 





THE following appointments have been made at the Ad- 
miralty :— 
Engineer Commanders:—L_ R. Croisdale, to the Victory, addi- 


tional, for oil-fuel course; W. A. J. Davies, to the Achilles on 
recommissioning ; W. V. Juniper, to the Exmouth on recommis- 
sioning; C. J. James, to the Duncin; C. Broadbent, to the 


Victory, additional, for the Drake ; T. H. Turner, to the Victory, 
additional, for the New Zealand (G); J. H. Jenkin, to the Pew 
broke, additional, for the Vengeance; C. H. A. Bermingham, 
H G. Paterson, and E. McK. Phillips, to the Warrior; A. F, 
White, to the Devonshire; and G. E. Andrews, to the Boadicea, 
all on recommissioning. 

Engineer Lieutenants:—A. C Hall, to the Victory, additional, 
for oil-fuel course; J. L. Sands, T. G. Proctor, and H. S. Breck- 
man, to the Victory, lent for oil-fuel course; H. W. Smith and 
G. H. White, to the Achilles on recommissioning ; P. Pollard, to 
the Vivid, additional, for the Hydra; W. H. Clarke, to the King 
Alfred, to assist the Engineer Captain; H. E. Hoare, to the 
St. George, additional, for the Derwent ; E. Wylis, to the Victory, 
additional, for the Cheerful, on paying off ; T. H. Greenwood and 
T. J. Foulkes, to the Exmouth on recommissioning ; R. C. Hugill, 
to the Victoria and Albert; A. C. Brook and J. Pattinson, to the 
Devonshire ; J. J. Screech and E. C. Warden, to the Forward; 
C. de F. Messervig, to the Blenheim, additional, for the Amazon; 
F. C. Haydon, to the Blenheim, additional, for the Cossack ; and 
J. H. Hocken, to the Blenheim, for the Saracen, all on recommis- 
sioning. 

Engineer Sub-Lieutenant.—H. 
recommissioning. 


W. Ascott, to the Achilles on 








LAUNCHES AND TRIAL TRIPS. 





Motor coasting vessel; built by James Pollock, Sons and Co., 
Limited ; dimensions, 92ft. 6in. by 19ft. by 7ft. 8in.; to carry 
170 tons ; fitted with Bolinder’s direct reversible crude oil engine ; 
supplied by James Pollock, Sons and Co., of London and Liver- 
pool ; under construction. 

TAMATE, motor launch ; built by Vozper and Co., Limited ; for 
missionary service in New Guinea ; dimensions, 48ft. by 10ft. by 
6ft. 3in.; fitted with a direct reversible Bolinder’s crude oil engine ; 
supplied by James Pollock, Sons and Co., Limited, of London; 
recently completed. 

Mary Bairp, steel screw steamer: built by Craig, Taylor and 
Co., Limited; to the order of J. W. Baird and Co., of West 
Hartlepool ; dimensions, 30dft. by 45ft. by 22ft. 6in.; engines, 
triple expansion, 22hin., 36}in., 60in. by 39in. stroke, pressure 
180 1b.; constructed by MacColl and Pollock, Limited, Sunderland ; 
launch, May 15th. 

Stockport, steel screw steamer ; built by Earle’s Shipbuilding 
and Engineering Company, Limited, Hull; to the order of the 
Great Eastern Railway Company ; dimensions, 265ft. by 36ft. by 
18ft. 6in.; launch, May 15th. 

ORANGEMOOR, turret deck steamer ; built by W. Doxford and 
Sons, Limited ; to the order of W. Runciman and Co., of New- 
castle ; dimensions, 366ft. by 51ft. by 264ft.; engines constructed 
by the builders ; launch, May 16th. 











SAMUEL Fox AnD Co., Limited, Stocksbridge Works, Sheffield. 
—This is a well-bound catalogue having reference to crucible 
Bessemer and Siemens-Martin steel. In the early part of 
the catalogue the firm’s works are briefly described, and illustra- 
tions of the various departments are given. The catalogue deals 
with ingots, slabs, blooms, billets, rounds, rails, spring steel, flat 
bars, round bars, square bars, hexagon bars, octagon bars, cope 
bars, square edge cope bars, half-round bars, spring steel, 
laminated spiral and volute springs, ‘‘Parabo” springs, spring 
steel, tires, axles, steel strips, crucible steel, hardened and tem- 
pered steel, crinoline wire, steel wire, steel music wire, polished 
superior cast steel wire—silver steel, sectional wire, &c. At the 
end of the catalogue tables of weights and measures are given, and 
also other useful information. 





Work on the construction of a new branch of the 
National Railways out of Tampico, states a consular report, has 
again been renewed. This line was started in 1906, but operations 
were suspended in 1907. When completed, this new railway will 
connect Tampico and Vera Cruz, and another branch will also run 
to the city of Mexico. Another railway is also contemplated along 
the coastline of the State of Tamaulipas from Matamoras to Tam- 
pico. These new railways, when completed, will run through the 
centre of the oilfields of Tamaulipas and Vera Cruz, besides 
opening tfp rich new agricultural districts. They will also be the 
means of furnishing quick transportation for tropical fruits and 
vegetables to the United States, so that the farmers and fruit 
growers of this region will always have an available market for 
their products. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Steel Prices Falling. 
CrupE steel has fallen considerably in value. The lead 
taken three weeks ago by a declared reduction of 2s. in 
wd ian materials, and this has been followed by a further reduc- 
Bee 1s. Competition with the Continent and also between 
ao imental houses has become ——s keen, and imports 
o jly increasing. A kind of serious distress signal is un- 


SO eemably the impending stoppage of the Ebbw Vale works, in 
S Wales, and so the event is regarded on this Exchange. 


ar recently the British prices succesfully resisted this competi- 


tion, but_ they are now sliding down rapidly, and reductions of 
t Jeast 5s. below recent quotations will be generally accepted. 
Current Staffordshire — are :—Bessemer sheet bars, £4 15s. to 
£4 17s. 6d.; Siemens sheet bars, £5 ; angles, £6 12s. 6d. to £6 15s.; 
girder plates, £7 2s. 6d. to £7 5s.; ship plates, £7 to £7 10s.; 


joists, £6 10s. 
Transatlantic Reductions and Staffordshire Steel Makers. 


The reduction in prices announced this week by the 
American Steel Trust, of 12s. 6d. per ton in bars, and 4s, 2d. per 
ton in plates, following upon similar action by the other American 
steel makers, is regarded in this district as very significant. 
Whether it argues the commencement of a rate-cutting war 
between the American companies or not, one thing is clear, viz., 
that there is an end to the policy of high steel prices in America, 
side by side with much lower prices for pig iron, The new price 
of steel billets—4in. square and upwards—it is noted on the Bir- 
mingham Exchange this week becomes £4 7s. 6d. per ton f.o.b. 
Pittsburg, and of raw steel bars, £4 11s, 8d. per ton. 


Iron Trade Wages Return. 
The accountants to the Iron Trade Wages Board have this 

week made their report on the average selling prices and produc- 
tion for March and April last, and have returned the production as 
39,762 tons, compared with 37,216 tons for January and February, 
and the net average selling price is declared to have been 
£6 9s, 7-S4d. per ton, as against £6 9s. 2-68d. in January and 
February. The details are :— 


Tons. ea 4 
0 OPA Ee, OTR PR mee .. 25,774 6 910.13 
Anglesandtees .. .. .. « 790 .. .. 615 8.06 
iste ON ONOERE ns s se 2s >» SAE .. 1s 7 OTE 
Hoops, strips, and miscellaneous .. 11,784 . 6 6 4.85 


Wages remain unaltered at 8s. 9d. per ton for puddling. 


Pig Iron. 

There has been more inquiry for pig iron during the past 
few days, but sales have practically been confined to small lots for 
early delivery. Official quotations are unaltered, but the tendency 
in some quarters is rather firmer, and producers are less — to 
“shade” prices. Current values are:—Forge pig iron: Stafford- 
shire common, 49s.; part mine, 50s. to 50s. 6d ; best all mine forge, 
85s.; foundry, 90s.; cold blast, 115s.; Northamptonshire, 47s. ; 
average Derbyshire, 50s. to 5ls.; North Staffordshire forge, 51s. to 
52s,; best, 58s. to 59s. The failure of the Cleveland market to 
maintain the advance of last week has occasioned considerable 
disappointment on the Birmingham Exchange, and consumers are 
more cautious. 


Manufactured Iron. 

The demand for unmarked bars is a shade better, and 
some mills are fully employed. Prices, however, are very poor, 
and although makers derive some relief from the fall in pig iron 
the margin of profit is still unsatisfactory. Quotations range from 
£6 5s. to £6 7s. 6d. (delivered), and though the higher figure has 
only been obtained under exceptional circumstances, £6 5s. (at 
works) has frequently been secured. Nut and bolt iron is quoted 
atabout £6, but many consumers are still purchasing foreign 


Steel: Bars, £6 10s.; Lancashire hoops, £7 7s. 6d.; Staffordshire 
£7 7s. 6d.; sheets, £8 to £8 5s.; boiler plates, £7 15s.; plates for 
tank, girder, and bridge work, £7 to £7 5s.; English billets, 
£5 to £5 5s.; foreign ditto, £4 10s. to £4 12s, 6d.; cold drawn 
steel, £9 5s. to £9 10s. Copper: Sheets, £70; tough ingots, 
£59 to £59 10s. ; best selected, £59 to £59 10s. per ton; copper 
tubes, 8}d. to 84d.; brass tubes, 64d.; condenser, 74d.; brazed 
brass tubes, 8}d.; rolled brass, 6}{d.; brass wire, 64d.; brass 
turning rods, 64d.; yellow metal, 6d. to 64d. per lb. Sheet lead, 
£16 to £16 5s. per ton. English tin ingots, £200 per ton. 


The Lancashire Coal Trade. 

Tuesday’s market was quite featureless, and in house coal 
there was comparatively no business passing. It is expected that 
the cotton mills will close at Witsunstide for ten days, which will 
cause a serious decline in the consumption of steam coal. Mean- 
time, however, in this district there is no relaxation in price, 


Engineering Trades. 

This is the eve of the Lancashire workpeople’s great 
annual holiday, and many works will close down to-night fora 
whole week, while the general trade of the district, including 
banking, will be more or less suspended. There are still many 
engineering firms whose order books are anything but full, and to 
whom a cessation of work will not be a serious consideration ; 
rather to the contrary. These include the boilermakers, builders 
of textile machinery, and some of the machine tool makers, Many 
of the electrical engineers are, however, booked up some months 
ahead, and can ill spare to shut down at the present time. The 
Whitsuntide holiday has, however, become such an established 
institution that the busy firms have to accept the situation. 


The State Insurance Scheme. ; 

At the annual meeting of the Bleachers’ Association held 
in Manchester on Tuesday last the chairman said that so far as they 
were able to calculate the new scheme of State insurance against 
sickness and invalidity would cost the association something over 
£8000 per annum, or about one-third of 1 percent. on the ordinary 
shares. 


Manchester’s Water Supply. 

At a meeting of the Waterworks Committee of the Man- 
chester Corporation held last week, reports were presented showing 
the progress made with the third aqueduct from Thirlmere. It 
was stated that of the northern section 9} miles out of 14 had been 
completed, and of the second section a length of 13? miles out of 
18 was finished. On the Heaton Park reservoir 330 men are em- 
ployed. 


Coal Dust Experiments. 

Iunderstand that the Home-office is considering the erection 
of buildings for carrying out experiments with coal dust on a site in 
West Cumberland, near the gun testing department of Vickers and 
Co., Limited. 


Cotton Spinning Trade. 

The General Committee of the Federation of Master 
Cotton Spinners’ Associations has decided to recommend the 
stoppage of all mills using American-grown cotton for seven days 
at Whitsuntide, namely, the whole of next week and the following 
Monday. It is also intimated that a vote will shortly be taken 
among the spinners on the question of organised short time. 


BARROW-IN-FURNESS, Thursday. 
Hematite Iron. 

The hematite iron trade still remains under a cloud, and 
there does not seem to be any prospect of a change for the better 
for some time tocome Smelters of iron are indifferently supplied 
with orders, but now that they have curtailed their output for the 
damping down of furnaces, and thus made their production as 
nearly as possible in harmony with the demand, stocks are prevented 
from increasing, and, as a matter of fact, they are lower at 
40,641 tons than they were a few weeks ago. There is less special 
hematite iron being produced, and a smaller trade is reported in 





material. Belgian No. 2:ron can be bought at £5 7s. (delivered 
Darlaston) and Belgian No. 3 at £5 10s. The improvement noted 
last week in the quotations for gulvanised sheets has been fully | 
maintained, current figures being £10 15s. to £10 17s. 6d. (f o.b. 
Liverpool), and a fair amount of business is passing. Black sheets 
continue dull at about £7 10s. for doubles. 


British Foundrymen’s Association. 


The annual meeting of the Birmingham branch of the 
British Foundrymen’s Association was held at the close of last 


| for mixed Bessemer numbers net f.o.b., and 623. sellers cash, 


speigeleisen and ferro manganese. Prices are weak in tone at 65s 


buyers 62s. ata month. Business has been done in makers’ iron 
at 633. Iron ore is in very limited demand, and buyers are mainly 
negotiating for the high qualities of raw material. Prices are low 
at 10s. for ordinary sorts, 14s. for medium, and 19s. 6d. for best 
classes, net at mines. The imports of foreign ores lately have been 
slight. 


Steel. 





week, when Mr. H. L. Reason was elected president for the 
ensuing year, and congratulated the hon. secretary (Mr. George 
Hailstone) that he had been granted a Carnegie scholarship. 
Mr. Donald M. Levy read a paper on ‘‘ The Mechanism of the 
Production of Malleable Castings,” explaining that in making 
malleable iron the ideal aimed at was so to treat the raw material 
—viz , the white cast iron—that the finished product would be a 
material as closely resembling wrought irun in mechanical pro- 
perties as possible, To secure this result, the regulation of the 
physical condition of the free carbon was a matter of much 
importance in annealing, and one in which the microscopic study 
of the mechanism of decomposition would be of service. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
A Slow Market for Pig Iron. 


WITH the exception of our last report, trade throughout 
the month has been uniformly dull. The market on Tuesday, not- 
withstanding a good attendance, was very slow, and the near 
approach of Whitsuntide, coupled with the Coronation festivities, 
does not tend to an increase of business. In English brands there 
is a reduction to note all round as compared with the opening of 
the month, and in this department Middlesbrough perhaps has 
suffered most. In Scotch, with the exception of Glengarnock, 
which is easier, there is little quotable change. Hematite, both 
_ = Coast, is lower | about 1s. to 1s, 6d. per ton on 

2@ month, 





Finished Iron, Steel, &c. 


Finished iron unchanged. Steel has been quiet through- 
out the month, and whilst bars rather favoured buyers, English 
billets _were the turn firmer. Foreign weak. Copper: Sheets, 
tough ingots, and best selected, close steady ; and tubes, &c., also 
show little change. Sheet lead quietly steady. Tin ingots: May 
pays ho £192 per ton, and after some fluctuation closed £8 per 

nigher. 


Quotations. 


. Pig iron: Lincolnshire, No. 8 foundry, 53s.; Stafford- 
shire, nominal, 53s. 6d. to 54s, 6d.; Derbyshire, 53s. 6d. to 54s.; 
horthamptonshire, 54s. 6d. to 54s. 9d.; Middlesbrough, open 
brands, 5s. 1d. to 55s, 4d. Scotch: Gartsherrie, 6Us. 6d. to 
61s.; Glengarnock, 58s, 6d. to 593.; Eglinton, 58s. to 588. 6d., 
delivered Manchester. West Coast hematite, 64s. to 64s. 6d., 
f.o.t.; East Coast ditto, 62s. 6d.,f.o.t. Delivered Heysham : Gart- 
sherrie, 58s. 6d. to 59s.; Glengarnock, 56s, 6d. to 57s.; Eglinton, 
= to 56s. 6d. Delivered Preston: Gartsherrie, 59s. 6d. to 60s.; 
Glengarnock, 57s. 6d. to 58s.; Eglinton, 57s. to 57s. 6d. Finished 
iron: Bars, £6 15s, ; hoops, £7 7s. 6d.; sheets, £8 to £8 2s. 6d. 








The output of Bessemer classes of steel is well maintained, 
and the mills are practically regularly employed. Orders are being 
given out in smaller buik than usual. Prices are weik, and afford 
practically no margin of profit. It is evident local plate mills will 
not be able to work at a profit until they are remodelled to meet 
the requirements of shipbuilders as regards the larger plates 
which are now being rolled. 


Shipbuilding and Engineering. 

A very large number of men of all grades are employed in 
the work of fitting up the battleship cruiser Princess Royal, and 
probably something like a thousand men will be engaged on her 
until her completion about this time next year. In the meantime 
the Japanese battleship cruiser will be launched, and as she is even 
larger than the Princess R»yal, it is evident there will be plenty of 
work in the engineering department of Vickers’ works for a 
couple of years to come, and especially so as other important 
orders are proceeding in the firm’s yard with the certainty of some 
very important contracts for warships to follow, the orders for 
which are on the point of settlement. 


Shipping and Coal. 

The exports of iron and steel last week from West Coast 

ports fell down considerably. Only 5053 tons were exported, a 
falling off of 6130 tons compared with corresponding week of last 
ear. The aggregate shipments this year total at 219,646 tons, 
ing a decrease on the corresponding period of last year of 
68,711 tons. Freights are low. Coal and blast furnace coke are 
in smaller demand, but foundry coke is a steady trade at Barrow. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


General Conditions. 

AN easier condition of business is attributed largely to 
the approaching holidays, when many of the works will be closed 
for stocktaking. This, together with the unsteady condition of 
the market for raw materials, is causing the postponement of 
orders in the general engineering trades, with the result that many 
of the local steel works are not so well provided with work. The 
general feeling is one of optimism regarding the course of business 
next quarter, although the news from the United States is not 
liked, especially as it may point to keener competition in foreign 
markets. On the whole, the condition of trade is described as 
‘*patchy,” instances of activity being due to special causes and not 
to any general buoyancy of trade ; but compared with a year ago 
the position is certainly much healthier. 


The Coal Trade. 


is causing exports to be ‘‘hungup” either at Hull or at railway 
sidings. There is no serious congestion, however, and it is expected 
that the trouble will be removed before long. The holidays this 
month will relieve the position in great measure, for a general 
curtailment of supplies will take place, and as a good shipping 
business is expected after the holidays the market is likely to 
become firmer, especially as the large industrial demand at home 
shows no falling off. Current quotations remain at 8s. 6d. to 8s. 9d. 
per ton for best bards. ‘ 


Gas Coal. 

As reported last week the gas coal position is not so strong 
as was the case some time ago, although the largest producers are 
ignoring the cut prices referred to in our last. They are quietly 
renewing contracts at a reduction of 3d. to 6d. per ton, the latter 
in special cases. There is no preference on the part of large con- 
sumers for two years’ contracts, and in some instances these have 
been arranged at rates which show little if any variation on last 
year’s price, for it is believed that with the additional burdens of 
the Mines Bill coalowners will be forced to raise their quotations. 
There is an increased inquiry for shipment. 


Slacks. 

The market for all kinds of slacks is very firm, not only 
account of the difficulty at present experienced in fulfilling: con- 
tracts, but also in view of the probably scarcity owing to the 
reduced working of house coal pits. Prices are steadily held, with 
many collieries unable to entertain further business, and in some 
cases advances are being quoted. Quotations: Best worked smalls, 
5s. 6d. to 6s.; best hard slacks, 5s. 6d. to 6s.; seconds, 4s. to 
4s, 6d. 


Coke. 
As regards furnace coke, the market is more or less 
‘‘ marking time,” sellers being averse to accepting the lower offers 
made by ironmasters. The position is, however, not quite so 
strong. Very few contracts are being renewed, and prices are 
nominally around 12s. 6d. per ton for best washed coke. 


House Coal. 

The past month has been a poor one for the house coal 
trade, merchants, generally speaking, taking very indifferent 
supplies on contracts, Stocks have further increased, and while a 
number of pits have still managed to keep going full time, the 
general rule is about three days per week. Prices are remarkably 
steady, and collieries are holding out for the same prices as last 
year for renewal of house coal contracts, and it is reported that a 
number have already been arranged on these terms. The willing- 
ness to pay these rates is undoubtedly due in a large measure to 
the belief that selling prices will be forced up to meet the extra 
costs should the Mines Bill pass. 


Pig Iron. 

Little business has been done in the pig iron market, the 
check experienced in the warrant market having acted as a further 
deterrent to business. Sellers here are not pressing iron on the 
market. There are no further changes in price to record, quota- 
tions remaining as follows :—Lincolnshire, No. 3 foundry, 50s. 6d. ; 
ditto forge, mottled and white, 49s. 6d.; ditto basic, 523.; Derby- 
shire foundry, 50s. to 51s.; ditto forge, 48s. to 49s. 6d.. all per ton 
net delivered Sheffield or Rotherham. East Coast hematite mixed 
numbers, 69s. net delivered. 


The Steel Trades. 

In the heavy trades the armament firms are still busily 
employed in most branches, but other works are finding that 
orders for railway material and general engineering requisites are 
not coming to hand as fast as could be desired, although spring 
makers are working overtime. The local rolling mills have been 
busy this week, and there is quite a record volume of trade in tools 
and other farming requisites, both on home and export account. 
Scythe makers are especially busy. Generally speaking, the edge 
tool trade is one of the bysiest sections of the local steel trades. 
The demand for sheep shears is proving to be one of the largest on 
record, 








NORTH OF ENGLAND. 


(From our own Correspondent.) 


Cleveland Pig Iron. 

THE uncertainty of business in the Cleveland pig iron 
trade is weil illustrated by the course of the market since last 
week’s report was written. Then there seemed to be every reason 
to expect that a sound revival had been entered upon, that prices 
would continue to rise, and that consumers would be eager buyers 
for some considerable time ; but that has not been the case, and 
traders are naturally greatly disappointed. Last week as high a 
figure for Cleveland warrants as 46s 10d. cash buyers was reached, 
but unfavourable news was received from the United States 
relative to the split among the steel manufacturing firms, and the 
inauguration, in consequence, of a price-cutting war, besides 
which the inquiry by the United States Government into the 
operations of the Steel Trust had a weakening influence This 
unfavourable news caused a ‘‘slump” in prices, notwithstanding 
the excellent exports and the decreasing stocks, and quickly the 
price of Cleveland warrants was down to 463. ld. cash buyers, 
which was only 4d. above the worst price that has been reported 
since 1905, and people were not tempted by the cheapness of pig 
iron, but rather the reverse, as they waited for some fur herdecline. 
The good statistics have lately been disregarded, and have failed to 
have the effect that might reasonably have been expected. 
The shipments of pig iron from the Cleveland district during May 
were no less than 142,559 tons, as compared with 130,761 tons in 
April, 85,524 tons in May, 1910, and 114,200 tons in May, 1909, 
and they were, in fact, the briskest of any month since November, 
1907, while the stock of Cleveland pig iron in Connal’s public store 
only increased 1702 tons during the month—a smaller increase 
than in any month since June, 1908. Makers did not let their 
os fall as — as warrants, and on Tuesday their price for 

o. 3 Cleveland G.M B. pig iron for delivery at once was 46s. 44d. 
per ton, with 463 6d. for June. However, on Wednesday the 
downward movement was checked ; Cleveland warrants went up to 
46s, 5d. cash buyers, and No. 3 Cleveland pig iron to 46s. 7}d. for 
June delivery, a fair business being reported at 463. 6d., but that 
would not be accepted towards the close of the day, and most of 
the makers were quoting 46s. 9d. for prompt delivery. No. 1 was 
at 50s 14d., Nos. 4 foundry and 4 forge at 46s. 14d., and mottied 
and white at 45s. 74d., all for this month’s delivery. Very satis- 
factory sales of Cleveland pig iron have this week been made to 
Canada, and there is promise of continued good demand from that 
quarter over the summer and autumn. , 


Hematite Pig Iron. 

The position of producers of East Coast hematite pig iron 
is slowly improving, and the outlook is encouraging on account of 
the boom in the shipbuilding industry, and the increased consump- 
tion of hematite iron by plate and angle makers in consequence. 
Buyers are this week coming forward more freely than for some 
months, and some of the largest consumers are reported to be in 
the market. Buying has been on a small scale during the last two 
or three months, and the time must be near when the necessity for 
giving out orders will become pressing. Producers in this district 
maintain their prices better than their competitors in other dis- 





In the coal trade a good deal of inconvenience is caused 
by the lack of tonnage at the Humber ports, which at the moment 





tricts. West Coast hematite warrants have dropped to 62s. per 
ton a month, but makers in this district keep firm at 62s. per ton 
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for the current month’s delivery, and 62s. 6d. for July. Second 


bands do not seem now to be underselling the makers. 


Ironmaking Materials. 
Rubio ore could now be purchased for 20s. per ton c.i.f., 
but consumers are not prepared to give as much, especially as 193. 


was accepted, though it must be acknowledged that it was in very 
exceptional circumstances. The steamer carrying the ore was 


actually in the river, and the firm to which it was consigned could 


not accept delivery. A buyer had, therefore, to be found who 


could take delivery at once, and some concession had to be made 
to tempt a purchaser. The transaction thus did not afford a 
criterion of the real value of the ore any more than the present 
nominal quotations of the merchants, which vary from 20s. to 21s., 
and were at 22s. 6d. a short time ago. Furnace coke is too 
plentiful yet, and further steps are being taken at some of the 
collieries to reduce the output. The current price, it must be 
conceded, is not a profitable one, and is lower than has been 
reported in recent years. It is, in fact, relatively cheaper than 
Cleveland pig iron. A fair relative price for good Durham coke is 
15s, 6d. per ton delivered, with No. 3 Cleveland pig iron at 46s. 6d. 
per ton, but consumers have no difficulty in getting it at 14s. 6d. 
per ton delivered at Middlesbrough works, 


Realised Price of Manufactured Iron. 
The official accountants have reported this week to the 

Board of Conciliation and Arbitration for the Manufactured Iron 
Trade of the North of England that the average net price realised 
by the members connected with the organisation for the manu- 
factured iron which they delivered during March and April 
was £6 6s. 7.04d. per ton, that being 3.16d. per ton below 
the figure realised in the previous two months. Wages at the 
finished ironworks in the North-East of England, which are, and 
have been since 1872, regulated by sliding scale based upon the 
realised price, will remain the same for June and July as they 
were in April and May. Since 1908 there has been very little 
movement in quoted or realised prices, the top price in the last 
three years being £6 8s. 9.91d. and the lowest £6 5s. 10.90d., the 
difference being thus under 3s. As compared with January- 
February, iron rails improved iu price 3s. 6.43d., and iron plates 
2s. 2 41d., but bars, which now form 80 per cent. of the total pro- 
duction of finished iron, declined in value by 11.55d. per ton, and 
iron angles fell 2.82d. The deliveries during the two months were 
286 tons short of those of January and February, but were in 
excess of those of any other two months for three and a-half years. 


Manufactured Iron and Steel. 
More satisfactory reports continue to be given by manu- 

acturers of finished iron and steel ; orders have in several branches 
come more freely to hand, and though no changes in quotations 
have been announced, the tendency of prices is decidedly upwards. 
Messrs. Bolekow, Vaughan and Co., who have for some time been 
commencing operations in their railmaking department on Wednes- 
days in each week, started on Tuesday this week, and expect to be 
able to run full time shortly. Other rail mills are very well 
employed, and producers are firm in quoting £5 12s. 6d. per ton 
net f.o b. for heavy steel rails. There is a better demand for cast 
iron railway chairs, and the price is kept at £3 12s. 6d. net f.o.b. 
The quotation for steel ship plates is firm at £6 15s., and for iron 
ship plates at £6 12s. 6d., both less 24 per cent. f.o.t. Manufac- 
turers in this district are well off for orders for galvanised and 
corrugated steel sheets, and £10 15s. less 4 per cent. f.o.b. is 
their lowest figure for 24 gauge, though £10 10s. is accepted in 
other districts, and even less, 


Shipbuilding, &c. 
The activity which is experienced in the shipbuilding 
industry may fairly be described asa ‘‘boom”: there has been 
nothing like it hitherto, and most yards are occupied to their 
fullest capacity. One very striking feature is the increased de- 
mand for oil tank steamers. Not long ago there was nothing like 
full employment for those which were built, and several were laid 
up in the Tyne, one being a new steamer that had never been to 
sea. Now, however, there is a demand for more than are avail- 
able. Last week it was announced that a large oil tanker had 
been ordered from Palmer’s Shipbuilding and Iron Company, and 
two others are on their books, It is said that no fewer than 
ten oil tank steamers have been ordered from North of 
England yards during last month. Palmer’s Shipbuilding 
and Iron Company has fourteen vessels on order, and this 
will keep both the Jarrow and Hebburn yards fully occupied 
this year. At the Wallsend yard of Swan, Hunter and Wigham 
Richardson all the sixteen berths are occupied, and there are 
other orders on the books of the firm The firm has in hand the 
new Medway floating dock for the Government. This is the 
largest Admiralty dock ; it is 700ft. long by 165ft. beam, and is 
capable of lifting 32,000 tons. At present there are three floating 
docks under construction on the Tyne for the British Government. 
Ship repairers are very busy, though there is not quite so much 
work offering as there was. Business, indeed, in this trade has 
been too brisk, and firms could not keep up with it except by 
working a good deal of overtime. That increased working costs, 
and profits have not gone up equally with the extra work done, 
though higher prices have been charged to the shipowners and 
underwriters. The shipyard labourers connected with the National 
Amalgamated Union of Labour on the Tyne, Wear and Tees have 
applied for an advance of 2s. per week on time rates and 10 per 
cent. on piece rates. There is an unusual demand for labour at 
the shipyards in this district, particularly of riveters, drillers and 
shipwrights, and, as the supply is not equal to the demand, there 
is a good deal of overtime worked in the yards. 


Coal and Coke. 


The coal trade continues very active, collieries are well 
employed, shipments large, and prices firmly maintained in all 
branches, more especially in the gas coal branch. Best gas 2oals 
are at 10s. per ton f.o.b., and seconds at 9s. 3d. to 9s, 6d. Coking 
coal is steady at 9s. 9d. for unscreened, though the coke trade is 
in a very unsatisfactory state because of a too plethoric supply. A 
deputation from the Miners’ Federation and the Northumberland 
Miners’ Association will meet the owners on Saturday next week 
on the question of the three-shift system. A sub-inspector of 
mines is to be appointed to devote exclusive attention to the Cleve- 
land ironstone mines. 








NOTES FROM SCOTLAND. 


(From our own Correspondent. ) 


Tre Warrant Market. 


THE news of reductions of prices in the United States has 
arrested the improvement that began in the early part of last 
week in the prices of warrants. Comparatively heavy sales of 
Cleveland warrants were made at the close of the week; but on 
these ceasing, operators were inclined to hesitate, and at one of 
the meetings of the ‘‘iron ring” on Change in Glasgow this week no 
business whatever was done. In the last day or two reports concern- 
ing thestate of trade have been somewhatcontradictory. Demand for 
rawiron at home and on the Continent hasshown signs of revival, con- 
sumers evidently considering that the present low range of prices 
affords a good opportunity for filling their requirements. Amidst 
these conflicting ideas operators have been inclined to call a halt, but 
this may nut be of long duration. Much of the recent buying of 
warrants in Glasgow has been done on southern account. A con- 
siderable quantity of iron has been purchased for early autumn 
delivery. Since last report business has been done in Cleveland 


month, and 47s. 8d. to 46s. 10d. three months. 
also recorded at 46s. 8d. for delivery in twenty-one days, 46s. 3d. 
ten days, 47s. 6d. August 9th, 46s. 9d. August 23rd, and 463. 10d. 
August 25th. For midsummer delivery there has been compara- 
tively little inquiry. 


The Scotch Pig Iron Trade. 


There has been some improvement in the demand for 
Scotch pig iron. It is believed that contracts of considerable 
extent might be fixed at current prices for delivery onward for 
several months, but makers are not generally inclined to entertain 
such proposals. Indeed, as regards some brands the amount of 
the output and the limited available stocks would scarcely justify 
such transactions, even were prices more satisfactory. In sub- 
mitting quotations this week it ought to be noted that in certain 
instances makers are inclined to quote 6d. to 1s. more money, 
and they are supported ip this view by movements in England 
and in Germany. Govan and Monkland are quoted f.a.s. at 
Glasgow, Nos. 1, 55s. 6d.; Nos. 3, 54s. 6d.; Carnbroe, No. 1, 
59s. 6d.; No. 3, 55s. 6d.; Clyde and Calder, Nos, 1, 60s. 6d.; 
Nos, 3, 55s. 6d.; Gartsherrie, No. 1, 6ls.; No. 3, 56s.; Summerlee, 
No. 1, 62s.; No. 3, 57s. 6d.; Langloan, No. 1, 63s.; No. 3, 58s.; 
Coltness, No. 1, 82s.; No. 3, 58s.; Eglinton, at Ardrossan or 
Troon, No. 1, 55s. 6d.; No. 3, 54s. 6d.; Glengarnock, at Ardros- 
san, No. 1, 63s.; No. 8, 58s.; Dalmellington, at Ayr, No. 1, 
56s. 6d.; No. 8, 54s. 6d.; Shotts, at Leith or Glasgow, No. 1, 
61s. 6d.; No. 3, 57s. 6d.; Carron, at Grangemouth, No. 1, 633.; 
No. 3, 58s. per ton. There are eighty-five furnaces in blast in 
Scotland, being the same number as at this time last year. 
The shipments of pig iron from,Scotch ports in the past week were 
2069 tons foreign and 4924 coastwise, a total of 6993 tons, compared 
with 4642 in the corresponding week of 1910. Hematite pig iron 
is — 65s. to 65s. 6d. for delivery at West of Scotland steel 
works, 


Finished Iron and Steel. 
The makers of finished iron report a rather better state 

of employment, as a consequence of orders attracted by low prices. 
The works, however, are not yet fully employed. Crown bars are 
quoted at £6, less 5 per cent., but it is reported that business has 
been done at £5 17s. 6d., and the difference in price between 
crown bars and best and extra best iron have apparently been in 
some cases reduced to meet the views of purchasers. The account- 
ant to the Scottish Manufactured Iron Trade Conciliation and 
Arbitration Board reports that, after an examination of the makers’ 
books for March and April, he finds that the average net selling 
price at the works was £6 3s. 7d. per ton, a price which does not 
sanction any change in workmen’s wages. There is fair employ- 
ment in the steel trade, but the conditions are, in seme respects, 
unsatisfactory. It does not yet appear to what extent the steel 
trade is likely to be affected by the dislocation of the arrangements 
for fixing prices in the United States, but it is thought probable 
that if a rate war should be maintained between the makers there, 
there may be severe cutting of export prices that may render com- 
petition more troublesome abroad. At some of the works there is 
comparatively steady employment on shipbuilding steel, but the 
quantity that shipbuilders were expected to take from local 
makers is being reduced by the import of material from the South. 
The demand for boiler plates has been remarkably good, and there 
is a fair business in steel for a variety of uses. 


The Clyde Shipbuilding Trade. 

The output of new shipping on the Clyde during May is 
the largest that has ever taken place in that month in the history 
of the trade. The launches numbered 28, the tonnage of which 
amcunted to 93,846, compared with 37,321 tons in May, 1910, and 
the previous largest output was in May, 1905, reaching 54,036 tons. 
The production for the past five months is also a record, being 
257,385, against 184,601 in the corresponding period of last year. 
The previous five months’ record was 242,392 tons in 1907, which 
has been exceeded on this occasion by 14,994 tons, A very con- 
siderable amount of new tonnage has been placed during the 
month, so that the prospects of the trade continue favourable. 
There is now a scarcity of labour in some of the shipyards, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Last Week’s Coal Trade. 

As might be expected, the condition of business of late 
has been very irregular. Tonnage has not come in promptly, and 
prompt steamers have beenata premium. There has been no satis- 
factory agreement yet by the strike, and day after day has passed 
without the contending parties coming any nearer. The abnormal 
difficulty remains, and the outlook is regarded as a most gloomy 
one. The last feature introduced at a recent meeting by the 
South Wales lodge is to determine whether the Central Federa- 
tion shall be asked or not to declare a general stoppage. 


Latest Coal Prices, Cardiff. 


The market mid-week was disturbed by the result of the 
conference in Cardiff, but it was generally thought that the threat 
of a general stoppage would not becarried out. The situation was 
regarded as serious, and caution was exercised in negotiating fresh 
business. The leading Admiralty coals were very scarce. As much 
as 19s, was reported to have been paid for one of the leading steam 
coals. The latest quotations were as follows :—Best large steam, 
18s, to 18s. 6d.; best seconds, 16s. 9d. to 17s. 3d.; ordinaries, 
16s. to 16s. 6d.; best drys, 16s. to 16s. 9d.; ordinary drys, 
14s. 9d. to 15s, 6d.; best washed nuts, 14s. 6d. to 15s.; seconds, 
13s. 6d. to 14s.; best washed peas, 12s. 6d. to 13s. 6d.; seconds, 
lls. to 12s.; best bunker smalls, 10s. 6d. to 10s. 9d.; best 
ordinaries, 103. 3d. to 10s. 9d.; cargo smalls, 93. to 9s. 3d.; 
inferior, 8s. to 8s. 6d.; best Monmouthshire black vein, 16s. to 
16s. 3d.; ordinary Western Valleys, 15s. 3d. to 15s. 9d.; best 
Eastern Valleys, 14s. 3d. to 14s, 9d.; seconds, 14s. to 14s. 3d. 
Bituminous:—Very best hvuuseholds, 17s. 6d. to 18s.; best 
ordinaries, 143. 6d. to 15s. 6d.; No. 3 Rhondda, 17s. to 17s. 6d.; 
brush, 13s. 3d. to 13s. 9d.; smalls, 10s. 6d. to 10s, 9d.; No. 2 
Rhondda, 12s. 6d. to 12s. 9d.; through, 10s. 3d. to 10s. 9d.; 
smalls, 8s. to 8s. 6d. Patent fuel, 16s. to 16s. 9d. Coke: Special 
foundry, 24s. to 25s.; foundry, 18s. to 20s. 6d.; furnace, Ibs. to 
17s. Pitwood, ex ship, 17s. 6d. to 18s. 


Newport, Mon., Coals. 

Shipments of coal last week were again great, showing a 
good trend of business. Monmouthshire coals are not only holding 
their own, but getting more into favour. Last week 96,980 tons 
were shipped foreign, and 9705 tons coastwise. Midweek it was 
reported that collieries were in a better position, and able to report 
steadier prices. Latest:—Best steams, 15s. 9d. to 16s ; seconds 
and ordinaries, 14s. 3d. and lis 3d.; very best black vein, 15s. 9d. 
to 16s.; Western, 15s. to 15s. 6d.; Eastern, 14s. to 14s. 3d.; other 
sorts, 13s. 6d. to 13s. 9d.; best smalls, ds. 9d. to 9s.; seconds, 8s. 
to 8s 6d.; inferiors, 7s. 9d. to 8s. Bituminous: Best households, 
15s. 6d. to 16s. 6d.; seconds, 14s. to 15s. Patent fuel, 15s. 9d. to 
16s. 3d. Coke: Foundry, 18s. to 20s.; furnace, 16s, to 17s. Pit- 
wood, ex ship, 17s. 9d. to 18s, 3d. 


Swansea Coals. 

Coal shipments large, last week 80,656 tons; patent fuel 
19,215. France took 46,782 tons, Germany 4640 tons. Latest :— 
Undertone fairly steady ; tonnage scarce. Best malting, 2ls. to 
23s. net ; seconds, 17s. 6d. to 19s. 6d. net; big vein, 15s. 6d. to 
17s. 6d., less 24; red vein, 11s. 6d. to 13s. 6d., less 24 ; machine- 


Transactions are 


net; French nuts, 21s. to 23s. 6d. net ; German nuts, 22s, to 
net ; beans, 19s, 6d. to 21s. 6d. net ; machine-made large pe 

to 11s. 6d. net ; fine peas, 9s. 6d. to 10s. net; rubbly culm “4 
to 7s. 8d., less 2 ; duff, 3s. 3d. to 3s. 9d. net. Stoam do” 
Best large, 17s. 9d. to 18s. 6d , less 24 ; seconds, 13s. 9d, to 1s, 
less 24; bunkers, 10s. 6d. to 11s. 3d., less 2§ ; small, 7s. 64, to8s. 64” 
all less 24. Bituminous: No. 3 Rhondda, 18s. to 18s. 6d.; thro ih 
15s. 6d. to 16s,; small, 10s. 6d. to 11s. 6d., all less 2}. Patt’ 
fuel, 14s. to 14s. 6d., less 2}. Coal prices f.0.b., net cash 30 rey 


Port Talbot. 
The shipping dealt with at this port last week aggregated 


57,640 tons, the exports totalling 50,308 tons and the imports 733) 
tons, an increase over the previous week’s return. One of th 
chief items was 40,477 tons of coal to foreign destinations, [y tin, 


plates 248 tons were dispatched. 


Llanelly. 

Prices steady. Steel bars in good demand, but a large 
quantity of foreign are being worked. The new works of the Well. 
field Galvanising Company to be taken in hand at once. Orders 
for building placed. 


Iron and Steel. 


The notices given in connection with the Ebbw Vale Works 
have matured, but the workers have been continued for the present 
on the day-to-day plan. It is evident that every effort is being 
made to continue at full time if possible. At Dowlais one of ths 
furnaces which has been out of blast has been relit, and a larg, 
total of varied make, chiefly railway material, has been despatched 
The Big Mill has been kept fully at work with light rails, fish-plates, 
curves, angleiron, and pit hoops. Latest prices: Pig iron, hematite 
mixed numbers, 51s. ges 62s. month ; Middlesbrough, 463, 24, 
cash, 46s. 5d. month ; Scotch, 52s. 14d., 523. 4d. month ; Welsh 
hematite, 67s. 6d. to 683. dd.; East Coast hematite, 65s. 6d. to 





67s. c.i.f.; West Coast, 653. 6d. to 673. 6d. c.if.; steel bars 
Si , £5; B , £4173, 64.; Rubio ore, 19s. 6d. to 20s, 64. 

Tin-plate. 
The meeting at Swansea last week in connection with the 


tin-plate trade has had an excellent effect, and, it is considered 
will result in another arrangement being entered upon, securing 
the prosperity of business for another twelve months. Prices are 
steady, but the demand is not quite up to expectation. This may 
only be a temporary lull. Last week the shipment of tin-plate 
was 95,573 boxes, and receipt from works 109.521 boxes. Stocks 
in warehouses and docks now amount to 249,724 boxes. Notwith- 
standing the large imports received of foreign steel, the Jocal 
works were kept well employed all the week. The oil orders were 
lacking. Latest prices :—Ordinary tin-plate, 14s.; C.A. roofing 
sheets, 30g., £9 to £9 5s. per ton; big sheets for galvanising 30g,, 
£9 to £9 5s.; finished black plates, £11 10s. per ton; galvanised 
sheets, 24g., £10 10s. to £10 153. per ton; block tin, £206 cash, 
£189 33s. month. Other quotations :—Copper, £56 cash, 
£55 19s. 6d. three months. ad: English, £13 12s. 6d.; Spanish, 
£13 23. 6d. Spelter, £24 10s. Silver, 244d. per oz. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Messrs. D. AND A. HoME-MoRTON, consulting engineers, have 
removed from 130, Bath-street, to 153, St. Vincent-street, Glasgow, 
and their telephone number is now 9645 City. 

EKMAN AND Co., Gothenburg, have appointed Mr. William 
McLean, Stirling-chambers, Campo-lane, Sheffield, as their repre- 
sentative for their Swedish iron and steel business in the United 
Kingdom. 








Ir appears, from a consular report dealing with the 
trade of San Francisco, that during the year 1910, 1019 new oil 
wells were completed, making the average number of wells 
producing daily 4350, which turned out a product of 212,870 barrels 
per diem, 


THE CRADOCK AGRICULTURAL SociETy.—The Cradock Agricul- 
tural Society proposes to hold an exhibition of dam valves in 
connection with its show in 1912. The valves will be divided into 
two classes, viz:—(A) Those suitable for use in shallow dams, say 
20ft. deep ; and (B) those suitable for use in deep dams. In the 
former class a prize of £25 is offered for competition. In the latter 
class exhibits are for exhibition only. The conditions of entry are 
as follows:—(1) A fee of one guinea for the first exhibit, and 
10s. 6d. for each additional exhibit, the bond fide property of the 
exhibitor, must be paid at the time of making the entry. (2) A 
schedule of prices for the various sizes of valves must accompany 
the entry. This declaration of selling price must be attested to by 
a Justice of the Peace. (3) It is particularly requested that either 
a photograph, illustration, or drawing of exhibit be sent at the 
same time. (4) Entries must reach Mr. Geo. H. Byrnes, bon. 
secretary Field Trial Section, Cradock, by noon on February Ist, 
1912. (5) Exhibits must be addressed to Mr. Byrnes, carriage 
paid, have the name and address of exhibitor attached to exhibits, 
and must reach the secretary not later than February 20th, 1912. 
(6) Owing to the limited water supply for testing the valves in the 
show ground, the size in the competitive class must be suitable for 
3in. piping, and each valve must have not less than 2ft. length of 
such piping attached, having a screw at end of same for screwing 
into a Lloyd and Lloyd socket on the tower ‘main ” 


ConTracts.—The Worthington Pump Company has recently 
received orders for six sets of natural dranght cooling towers, four 
of which are each to deal with 125,000 gallons of water per hour ; 
for four separate sets of condensing plants for turbines with a 
total capacity of 153,600 lb. of steam per hour ; for several pump- 
ing plants, including an installation comprising seven high-lift and 
two low-lift centrifugal pumps for supplying the outlying districts 
of Madrid, besides orders for over 150 duplex pumps for marine 
service, for centrifugal, power, and vacuum pumps, and for air com- 
pressors.—The British Humboldt Engineering Company, Limited, 
of Dixon House, Lloyd’s-avenue, E C., has at present orders for 
three of its magnetic separators of the laboratory type for treat- 
ment of tin, wolfram, and similar ores. The first separator, 
ordered by H.M. Crown Agents for the Colonies, is destined for 
Kuala Lumpur, for checking purposes; the second, ordered by 
the Director-General of Stores for India, and the third, ordered 
by Fraser and Chalmers, Limited, will go to the Malay States.— 
Willans and Robinson, Limited, of Rugby, have received an order 
from the Queensland Government Railway Commissions for a 750- 
kilowatt Willans impulse-disc and drum turbine, with a General 
Electric Company’s two-phase alternator, and surface-condensin, 

plant. This turbine is to be capable of giving its normal full loa 

with high-pressure steam or with any mixture of high-pressure and 
exhaust steam, and is intended for installation in the Ipswich 
Locomotive Works of the Queensland Government Railways.— 
Important contracts have been placed for additional rolling stock 
equipment required for the Indian State Railways. An order for 
1250 covered goods wagons of all-steel construction has been 
divided between ths Metropolitan Amalgamated Railway Carriage 
and Wagon Company, of Birmingham, and P. and W. Maclellan, 
of Glasgow. The first-mentioned firm is to supply 1000 of these 
wagons, and the Glasgow firm 250. The Leeds Forge Company is 


to furnisi the underframes, bogies, wheels, axles, and body fittings 
required for seventy passenger coaches ; also sixty sets of pressed 
steel bogie parts for coaching stock on the Bengal North-Western 


Railway system, and 100 ballast trucks or wagons for the Eastern 








warrants from 46s. 11d, to 46s. 2d. cash, 46s, 7$d. to 46s. 5d. one 





made cobbles, 2Us, 6d. to 22s. 6d, net; Paris nuts, 22s, to 23s, 6d. 





Bengal system. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 
THERE was comparatively little activity last week, but 

‘nquiry continued a A satisfactory busi was done in 
| j-finished steel, an there was more life stirring in girders ; 
ne likewise, showed an improvement as compared with previous 
= ks, Plates and sheets are rather quieter than previously, 
weile good employment is reported from the wire industry. Bars 
pos been in fair request during the week, and rates are tolerably 

* well maintained. Increasing animation is reported from the hard- 
ware industry, and all descriptions of building material, as wel] as 
Jocks and tools, are in strong request ; for the last named class of 
ods prices remain somewhat unremunerative. Concerning the 
e [ron Convention, nothing definite has been arranged yet, and 
until a final resolution has been passed, the blast furnace works of 
the Siegerland have resolved not to sell pig iron below M. 60 p.t. 
for forge pig, M. 61 p.t. for iron for steel making, M. 63 p.t. for 
foundry pig, and M. 65 p.t. for spiegeleisen. A slight increase in 
demand could be noticed after the above prices had been fixed. 





Iron and Steel in Silesia. 
Activity is reported to be irregular at several establish- 

ments. The unfavourable tariffs, which have caused exports to 
the Baltic provinces, as well as to Denmark, to decrease perceptibly, 
have had an unfavourable influence on the Silesianiron trade. The 
shipbuilding and construction shops are reported in very good 
occupation, and the position of the rail works has also improved. 
Heavy plates are in strong request, and the sheet mills have 
secured work which will last till far into next quarter. Both pig 
iron and semi-finished steel are in good condition. The Upper 
Silesian Iron Company is going to enlarge and improve its zinc 
works, 


Coal in Germany. 
In the Rhenish-Westphalian district want of animation is 
complained of. A pretty regular demand comes in for engine fuel, 
while house coal is neglected. In Silesia also quietness prevails, 
and the last two weeks have brought very little change. Over- 
production continues to be complained of, and stocks have increased 
alarmingly at some pits, though shipments in the Upper Silesian 
district are heavier than in the same period the year before. This, 
however, is due rather to a strong export to Austria-Hungary than 
to an extensive inland demand. Exports in German coal to Austria 
were, for the period from January to April, 1910, 265,600 wagons, 
as compared with 304,000 wagons in the same period of this year. 
These supplies came for the greater part from the Upper Silesian 
district. ‘To Russia also a fair business in Silesian coal is being 
done, and prospects are favourable. On the Silesian coke market 
the condition is improving rather than otherwise, the inland manu- 
facturing industries as well as the blast furnace works of Russian 
Poland purchasing freely. 


Fair Accounts from Austria-Hungary. 

In all the principal articles of iron and steel a regular trade 
is being done, although a want of animation is complained of. In 
the beginning of next month the members of the Iron Convention 
will meet for the purpose of regulating prices. The low rates in 
Germany that were frequently caused by the dissolving of con- 
ventions render successful competition of German firms in Austria 
very easy, and the inland rates, therefore, will probably meet with 
a slight reduction, in order that merchants may compete with 
their German rivals. The sales of the Austrian ironworks in April 
of this year were as follows :—Bars and sectional iron, 337,487 q., 
as compared with 324,827 q in the same month the yer before ; 
girders, 128,219 q., as compared with 132,628 q. in April, 1910; 
heavy plates, 31,043 q., as compared with 30,515 q.; rails, 82,570 q., 
as compared with 87,151 q. in the same month in 1910. 


Quiet Tone in Belgium. 

It is disappointing to have to state that a weak position 
continues in the Belgian trade. The reduced rates have induced 
consumers to purchase a little more freeiy here and there, but not 
much business of importance is being done. Further reductions 
in price have not taken place, bars remaining at £4 11s. 6d. p.t. 
for export. Bars in basic for home consumption are sold at 127.50f. 
to 132 50f. p.t., while iron bars realise 2 50f. p.t. more. Firmness 
continues to characterise the rail trade, and the mills are engaged to 
their fullest capacity. Much the same can be reported of the inland 
business in girders, although little is being done on foreign account. 
Plates sellfreelyon homeaccount Pig iron is quiet ; forge pig sells at 
06f. to61f. p.t.; basic, 65f. to 66f.; foundry pig, 66 50f. to68f.p.t. The 
output of pig iron in Belgium during the first four months of this 
year was 677,770 t., as compared with 593,180t. in the same period 
the year before. A poor business is being done in scrap iron, and 
prices are low. Semi-finished steel sells rather freely on home 
account, while little is done in export. Engine coal is in good 
request, also coke and briquettes ; house fuel is dull. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, May 24th. 

SoME increase in orders for steel rails, structural material and 
steel plate have been noted during the past week. ‘The orders 
placed have been expected for some time, and constitute only a 
part of a large volume of business that has been within reaching 
distance for perhaps a month. The material is wanted for summer 
construction purposes. In crude iron there is even more lassitude 
and a further withholding of inquiries. Consumers of pig iron are 
indifferent as to the placing of contracts for late delivery, and are 
contented to try small lots from time to time. The bar iron 
makers in the west will shortly hold a conference to change the 
card rates from 1.40, as the selling price has gone as low as 1.22h. 
Puddlers’ wages have been reduced 12} per cent. in consequence. 
Some mills are busy on manufacturing axles for cars, while others 
are busy on other forms of railroad equipment. Three or four good 
sized orders for export will probably be placed by Saturday. Steel 
car builders are gathering in orders fairly, the orders for the past 
week footing up about 2200. There are inquiries on the market 
to-day for some 3000 cars, mostly of the steel underframe variety. 
Pittsburgh mills expect to have orders for about 15,(00 tons of 
structural material by the close of the week ; 40 per cent. of it goes 
into a large manufacturing plant, and the balance into a bridge 
across the Allegheny River. The evidences of an improving 
demand in railway material from the Pacific coast and North- 
Western Canada continue to improve, and unless there is some 
change in the intention of railroad interest there a good deal of 
business will be booked early in the summer. In the eastern sec- 
tion of the country the New Haven Railroad Company has placed 
an order for generators and electric locomotives with the Westing- 
_— interests, which involves the payment of about 1,000,000 
ols, 


The Canadian Car and Foundry Company, whose Amherst plant 
was recently destroyed by fire, will soon be in the market for 
machinery. The Pennsylvania General Electric Company will also 
be in the market soon for quite a bill of machinery. Latest news 
from western agricultural places shows a continuance of favourable 
crop indications. The coke market is dull, and production is 
materially reduced. Copper agencies are holding electrolytic at 
12}, though some few are shading this price. The present 
methods of producing copper have resulted in a heavy accumula- 
tion of metal in this country, which, combined with a temporary 
surplus abroad, makes it look as though copper may be shaded 
still more, Arrivals of tin so far this month, 1714 tons, and 


BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 
When the abridgment is not illustrated the Specification is without 
drawings. 
Copies of Specifications may be obtained at the Patent-ofice Sale Branch, 
5, thampton-buildings, y-lane, » W.C., at each, 
ication; the second date at.the 
advertisement of the acceptance 





end of the abridgment is the date o, 
of the complete specification. 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-office of opposition to the grant of the Patent. 


The first date given is the date of a 
is the date of 





STEAM ENGINES. 


13,853. June 8th, 1910.--IMPROVEMENTS IN VALVE GEAR FOR 
STEAM ENGINES. John Davidson, 39, Devonshire-road, Pendle- 
ton, Lanes, 

The valve gear described in this specification is intended for 
high-speed vertical steam engines in which drop valves or piston 
valves are employed. By the arrangement described such valves 
can be operated directly from the crank shaft. A plunger A is 
arranged to work in a guide box. This plunger is pressed down- 


N° 13,853 








ward by a spiral spring, but bas no direct connection with the 
valve. At the bottom end of the plunger a roller B carried by the 
link C is fitted. This roller works on the surface of the cam D, 
which cam is driven as shown by the excentric E. The valve is 
operated from the plunger A by means of the vertical rod F. To 
obtain precise results two cams are required—one for the top and 
one for the bottom valve. A modification, however, is described 
wherein a single cam does duty for both.—May 10th, 1911. 


INTERNAL COMBUSTION ENGINES. 


24,559. October 22nd, 1910.—IMPROVEMENTS IN INTERNAL CoM- 
BUSTION Enoines, B. HE D. Kilburn, Chancery-lane Station- 
chambers, High Holborn, London, W.C. 

The engines dealt with in this invention are of the ‘‘ continuous 

combustion” type, in which the air charge is compressed by a 

separate pump before being admitted to the working cylinder. If 

this pump is driven by an auxiliary internal combustion engine of 
the same type as the main engine the auxiliary engine would 


N° 24,559 














ordinarily require another separate air pump for its own use. In 
the present invention this is obviated. A is the main engine re- 
ceiving its air charge through the pipe B from the pump C. This 
pump is driven by the auxiliary engine D, which receives its air 
supply from the pump C by way of the pipe E. To effect regula- 
tion on this system the output of the charging pump is varied by 
controlling the charge of air to the auxiliary engine. This results 
in a simultaneous control of the air supply to the main engine.— 
May 10th, 1911. 


DYNAMOS AND MOTORS. 


10,970. May 3rd, 1910.—IMPROVEMENTS IN OR RELATING TO 
DYNAMO-ELECTRIC MACHINES, Thorsten von Zweigbergk, of 
20, Allerton-road, Southport, Lancaster. 

According to this invention, in a polyphase induction motor 














placement of the phase winding is utilised for varying the angular 
velocity of the rotor. Further the direction of rotation of the 
rotor is reversed by displacing the phase windings relatively to one 
another at the periphery of the stator. In a preferred method of 
carrying this invention into effect, the angular position of the 
fluxes of the several phases is varied by mechanically displacing 
the phase windings relatively to one another. By thus varying 
the angular position of the phases carrying current in the stator, 
the speed of rotation of the magnetic field induced thereby will be 
modified to control the speed of rotation of the rotor. Similarly, 
by suitable relative displacement of the stator windings the direc- 
tion of rotation of the rotor may be reversed. There are five other 
illustrations.—May 10th, 1911. 


26,880. November 19th, 1910.—ImPpROVEMENTS IN DyNAMo- 
ELECTRIC MACHINES, William Holt, 213, Slade-road, Erdington, 
Birmingham. 

This invention relates to dynamo-electric machines, particularly 
of that class which is run at variable speeds, such as those 
employed in connection with electric lighting systems uf railway 
trains, motor vehicles, and the like, where the generator is driven 
directly from the axle, and supplies the current in conjunction 
with accumulators. Only a single pair of brushes is employed, 
which is arranged to short-circuit certain of the armature coils 
which are under the influence of the cross field, whereby the current “ 
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which is generated in these short-circuited windings (due to the 
cross field) sets up a field in opposition to the main flux, and exerts 
a de-magnetising effect on the main poles, which varies approxi- 
mately proportionally with the speed, so weakening the effective 
field as the speed increases, and preventing the voltage from rising, 
thereby maintaining a substantially constant output. The cross 
field is preferably produced by the working armature current in 
unwound auxiliary poles situated between the main poles ; or by 
the use of auxiliary windings in the faces of the main poles; or by 
windings on the auxiliary poles ; or by any other suitable means. 
The top right-hand engraving shows how certain of the armature 
windings are short-circuited by the brushes, whilst the bottom 
right-hand engraving shows.a modification in which the brushes 
are divided.— May 10th, 1911. 


29,728. December 21st, 1910.—IMPROVED MEANS OF REGULATING 
ELECTRICALLY-OPERATED DRIVING SysTEMS, Crompton and 
Co , Limited, James Colquhoun Macfarlane, and Henry Burge, 
all of Are Works, Chelmsford, Essex, and Alan Williams, of 
Salisbury House London-wall, E C. 

This invention relates to electrically-operated driving systems 

wherein wide variations in torque and speed occur, while the 

demand for power from the mains is restricted. The field of the 
motor is provided with a winding excited directly from the brushes 
of the exciter. A second winding is provided, and is connected 

from the positive brush of the exciter to one of the conductors Y 

as shown. The voltage at the terminals of this winding is the 

difference between the voltages at the positive brush of the exciter 
and the positive brush of the generator. Thus the current in this 
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winding is nil when the generator potential is equal to the exciter, 
and changes sign when the generator potential exceeds that of the 
exciter so as actually to produce a demagnetising action. The 
object of the demagnetising field winding on the generator is to 
reduce fluctuations in current. Under ordinary conditions this 
winding operates to reduce the potential of the conductor Y, and 
thereby to increase the potential at the lower winding of the motor. 
But when regeneration occurs—that is when the motor tends to 
return current to the line—the demagnetising series winding 
operates to increase the potential of the conductor Y, and 
consequently to reduce the potential at the terminals of the lower 
winding of the motor. By these means limit current conditions 
are obtained.— May 10th, 1011. 


PUMPING AND BLOWING MACHINERY. 


11,411. May 9th, 1910.—AN IMPROVED METHOD OF AND APPARATUS 
FOR COMPRESSING AIR OR OTHER GASES, Jens Orten Boving, 
94, Union-court, London, E.C. 

A centrifugal pump A delivers water through a convergent- 

divergent constriction B to a separating chamber C, whence the 

water returns to the pump by way of. the pipe D. Surrounding 





wherein one phase winding can be mechanically displaced relatively 





amount afloat, 1420 tons, 





to another phase winding circumferentially of the rotor such dis- 





the parallel portion of the constriction isa chamber E, to which 
the air or gas to be compressed is led. Communication between 
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the chamber E and the interior of the constriction B is provided 
As the water passes through B its 
pressu’e falls until the air or gas begins to bubble through the 
In the ensuing divergent part the 
pressure of the water, and consequently the pressure of the air or 
In the’thamber C the air becomes separated from the 


by a series of small orifices. 
orifices from the chamber E. 


gas, rises, 









NOU 41) 














water. A centrifugal fan may be added so as to increase the 
pressure of the air in the chamber E. As only a small quantity of 
the total energy in the water can be absorbed by the air at the 
constriction, it is proposed to pass the water through a series of 
such constrictions and separating chambers before returning it to 
the pump. Fig. 2 shows such an arrangement. From the arrows 
on this, the course of the water and the air will be clear.—May 10th, 
1911. 


SHIPS AND BOATS. 


23,443. October 10th, 1910.—IMPROVED MEANS FOR PREVENTING 
THE RACING OF MARINE ENGINES, Felix Tanner and Henry 
James Harris, both of Wakefield, Nelson, N.Z., and Henry 
Burt, of Wellington, N.Z. 

In the main steam pipe there is a throttle valve, the stem of 
which carries the lever A. This lever is connected through links 

B, C with the lever D pivoted at E. A spring F attached to the 

upper end of the lever D keeps the throttle valve at A normally 
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open. Attached to a bulkhead is the plate G carrying a pendulum 
H. The pendulum and the plate G are fitted with electric contact- 
ing devices J, which control the circuit of adynamo K. By adjust- 
ing the inclination of the plate G. the electric contacts can be made 
to close as soon as the vessel pitches beyond acertain point. When 
this occurs a motor L is started, which, being attached by a cord 
M to the lever D, closes the throttle valve at A to a position corre- 
oe with the reduced draught of the propellers.—May 10th, 

911. 


MACHINE TOOLS AND SHOP APPLIANCES. 


25,636. November 4th, 1910.—IMPROVEMENTS IN THE CONSTRUC- 
TION OF WorM MILLING CUTTERS OR HOBS EMPLOYED IN GEAR 
Cutting, Wm. Muir and Co., Limited, Britannia Works, 
Sherbourne-street, Manchester, and J. H. Melloy, of the same 
address. 

This milling cutter or hob is built up of a series of interlocking 
helical dises keyed to a mandril. A separate dise is shown in 

Figs. 1 and 2, and a complete cutter in Fig. 3. In making the 
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cutter a series of blank helical discs is mounted on a mandril, and 
on the periphery of this blank the required thread is cut in the 
ordinary way. The discs are then separated and the thread 
serrated in the usual way. After hardening the thread is 
corrected by grinding and the cutting edges on the face and flanks 
of the thread sharpened. The built-up nature of tbe cutter 


CRANES AND CONVEYORS. 


27,340. November 24th, 1910.—IMPROVEMENTS IN 
APpPaRATUS, John Fielding, Sherbourne House, Gloucester. 


or as the boat rises and falls with the waves. 

















pressure from the reservoir E. The connecting pipe is provided 
with a valve F which can be lifted from its seat by the lever G. 
When a boat has been launched and the waves are causing it to 
rise and fall relative to the ship’s side the valve F is held open. 
This allows a free flow of water into and out of the cylinder, the 
pressure exerted being just sufficient to keep the hoisting ropes 
taut without raising the boat. When the boat has to be lifted the 
valve F is allowed to close, so that a volume of water is locked 
within the cylinder. The winch can then be operated and the 
boat raised -with the pulley C stationary.— May 10th, 1911. 


MISCELLANEOUS. 


27,060. November 21st, 1910.—IMPROVEMENTS RELATING TO THE 
RECTIFICATION OF ALTERNATING ELECTRIC CURRENTS AND THE 
DEVICES FOR USE THEREIN, ‘“ Elektromechanische Werke” 
Gesellschaft mit beschrankter Haftung, of 27, Sternstrasse, Frank- 
Surt a.M., Germany. 

A and B are the terminals to which the alternating current is 

supplied, C the rectifier and D and E the direct current terminals 

The useful rectified current flows from A through the rectifying 


contact to D and through the battery back to E and B. The 
exciting coils F are connected across the rectifying contact. They 
therefore only receive current while the contact is open. When 
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the battery is to be charged it is of course necessary for the con- 
tact to be opened when the alternating current E.M.F. is in the 
same direction as that of the battery. Hence the exciting coils 
must receive current impulses produced by the sum of the direct 
current and alternating current E M Fs. It is therefore necessary 
to tune the oscillating armature so that it will make oscillations of 
the proper phase with such an exciting current as is produced by 
the additiun of the alternating current and direct current E.M.Fs. 
To this end it is necessary that the natural frequency of the 
armature should be made slightly less than the frequency of 
supply. It-will be understood that the resistance of the relay 
winding is high.—_ May 10th, 1911. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 


990,053. Fur. Suppry Controiier, C. W. Leitenberger, Johnstown, 
Pa.—Filed April 5th, 1910. ' 
The fuel is pushed in bya steam-worked plunger as shown. On 





top of the bed of fuel rests a perforated fire tile coupled, as shown, 





renders the grinding operations easier than with the ordinary 
solid type.—May 10th, 1911. 
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This is an appliance for use on shipboard in conjunction with the 
electric or other winch hoists employed for lifting and lowering the 
boats. It is intended to provide means whereby the slack of the 
hoisting rope is automatically taken up or let out as the ship rolls 
From the winch 
barre] A the hoisting rope is led round the pulleys BC D to the 
hoisting jib or derrick. The pulley C is carried on the end of a 
hydraulic ram, the cylinder for which is supplied with water under 


——— 
989,812. HIGH-PRESSURE STEAM BOoILER, W Schmidt, Wy 
helmshihe, near Cassel, Germany.—Kiled May 11th, 1908 uw. 
This boiler has two sets of coils. The circulation is m 


Y aintaj 
by a pump. The valve arrangements are such that t onained 


he Cooler 














water is sent into the upper coil where the gases are co 
the heated water is pumped through the lower and h 
There are twenty-one claims. 


olest, while 
ottest coil, 


990,840. CYLINDER SADDLE FOR LOCOMOTIVE ENGINES, F, J 
Cole, Schenectady, N.Y .—Filed January 23rd, 1911. : 
This patent is for the construction of half saddles for }ocomotive 
engines, comprising, in an integral casting, a saddle or supporting 


portion, a cylinder barrel, a distribution valve chest commnni. 
cating with the cylinder barrel, an exhaust steam passage leading 
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from the valve chest to an exhaust pipe seat on the saddle portion, 
and a live steam supply passage in the steam chest for the connec- 
tion of a steam supply pipe independently of and exterior to the 
half-saddle cylinder, the casting having end openings for the 
removal of cores, There are six claims. 


990,895. Lupricator, J. R. W. Menger, New York, N.Y.—Filed 
November 12th, 1908. Renewed kebruary 17th, 1911. 
The side of the cylinder opens 


This lubricator is for thick oils, 
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to admit the oil, and is then secured by a screw button as shown. 
The oil is squeezed out by pushing in the handle. There are four 
claims. 


990,974. INTERNAL COMBUSTION ENGINE, J. A. (files, Derby, Conn. 
—Filed March 19th, 1909. ? 
This patent is for the details of construction of an engine with a 
compressing chamber. The two pistons are worked off one cross- 
head. The explosive ends of the cylinders communicate directly 
with a compression chamber into which the cylinders open, which is 
separated from the crosshead by a partition between the crosshead 
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and the pistons. Achamberis adapted to be connected witha supply 
of combustfble mixture and communicating with the compression 
chamber through ports or openings in the wall of one cylinder 
adapted to be uncovered by the piston operating therein, and ports 





to the throttle valve of the steam cylinder. As the fuel rises and 
falls less or more steam is admitted. There are four claims. 


in the piston operating in the other cylinder to control the admis- 


sion of mixture from the compression chamber to the other cylinder. 
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gOME FRENCH LOCOMOTIVE PERFORMANCES. 
By J. T. BURTON-ALEXANDER, 
No, IL.* 
In the first article I concluded the account of my 
ns over the Toulouse line, but I have had two very 
e examples of work on the Bordeaux line with the day 
The engines on this section are 4-6-2 engines 
eaters, and are similar to the 4500 class, with 


ru 
fin 
Rapides. 
with superh 


. the exception that their driving wheels are of 6ft. 6in. 


diameter. In August, 3543, with a load of ten coaches 
or 354 tons, leaving Les Aubrais, we passed Beaugeney 
in 19 min. 30 sec., Blois in 89 min. 30 sec., Amboise in 
58 min. 25 sec., and stopped in St. Pierre des Corps in 
71 min. 45 sec., the highest speed being 67} miles per 
hour down the falling gradient after Blois. On the up 
journey, No. 3540, and a similar load, did even better, 
in spite of a furious side gale, and the crew of this 
engine should be praised, especially the fireman, for the 
way he kept the pressure steady at blowing off point. 
We passed Vouvray in 8 min. 10 sec., Amboise in 
16 min. 10sec., Blois in 86min. 45sec., Beaugeney in 
58 min. 20sec., and stopped in Les Aubrais in 75 min.; 
the speed was exceedingly regular, not dropping below 
51} miles per hour, up the sharper rise to Blois and else- 
where varying between 60 and 63} miles per hour. It 
was a really fine effort, hard pulling the whole time from 
start to finish. These engines are certainly doing all 
that is wanted in taking heavy loads on fast semi- 
stopping trains, and also running to time the light Sud 
express, as they are now used on all the fast trains on 
the Paris- Bordeaux line. 

Through the courtesy of Mr. Herdener, the locomotive 
superintendent of the Chemin de fer du Midi, I was 
enabled to have two runs with his new 4-6-2 engines 
with superheaters. The Midi has few if any spectacular 
trains, but most of its trains are, in holiday time, very 
heavy with frequent stops, and havesmart station-to-station 
bookings. I made my trip on August 15th from Bordeaux 
to Dax by a heavy morning train; the gradients are too 
well known to those who have read the late Mr. Rous- 
Marten’s articles on the Sud Express for me to need to 
give them. 

Our load was composed of twenty-two coaches, weigh- 
ing 396 tons, and the engine was 3093. Leaving Bordeaux 
St. Jean we had attained a speed of 36 miles per hour at 
kilometre post 8, and the pyrometer registered 491 deg. 
Our first stop was Pessac; leaving there we ran on to 
Facture, attaining a maximum speed of 59.4 miles per 
hour, our steam pressure being only 170 lb, but the 
superheater rendered this almost unnoticeable. The 
hard part of the run was from Lamothe to Morcenx, 
more especially as, owing to signals, we left Lamothe 
9 min. late. We passed Lugos, 13} miles, in 15 min. 
50 sec., and stopped in Ychoux, 214 miles, in 25 min. 
45 sec. The running was remarkable, in that, to get 
into speed rapidly, we had 60 per cent. admission in the 
high-pressure, and only 55 per cent. in the low-pressure, 
cylinders; the low-pressure cylinder pressure being 50 lb. 
per square inch, and we certainly reached a speed of 
55 miles per hour rapidly. From Ychoux to Labouhéyre, 
8} miles, took 11 min. 50 sec., a maximum speed of 564 
miles per hour being reached, while on to Morcenx, 124 
iniles, with a slow to a walk in the middle to allow the 
postal authorities to have a local letter bag, took 17 min. 
15 sec. So far the pressure had varied chiefly between 
170 1b. and 215 lb., and the maximum superheat was 570 deg. 
On from Lamothe to Dax the running was equally good, 
and before arriving at Dax, one minute early, we reached 
a speed of 62.1 miles per hour. On the return journey we 
had two engines to Morcenx, the second engine going 
from Dax to Morcenx to take her train that evening to 
Tarbes and Bagneres de Bigorre. However, at Morcenx 
our pilot came off, and our load was increased to twenty- 
one coaches, or 478 tons, the engine being 8052. Our 
maximum speed was limited to 56 miles per hour, as we 
had two Paris-Orleans vans for pellahebte toute on the 
train, which were not allowed to exceed this speed. We 
ran from Morcenx up to Solférino, 74 miles, in 12 min. 
30 sec., touching a speed of 50 miles an hour. From 
there we stopped at all stations on to Lamothe, and, in 
spite of exceeding our stopping time in every station, 
reached there on time. We took, deducting the time 
standing in the stations between Morcenx and Lamothe, 
63 min, 40 sec. for the 42} miles, a remarkably good 
performance. On to Bordeaux the run was spoiled by 
the unfortunate speed limit, which prevented the engine 
showing its paces. I was again struck by the way in 
which a loss of pressure was not felt, owing to the super- 
heater. 

The superheater is making progress, but it remains to 
be seen what the results on an engine will be after two 
or three years in service under ordinary round-house condi- 
tions; in any case it seems certain that superheating 
surface ought in no way to be counted as heating surface, 
and that cases of engines which were very free steamers 
have ceased to be so when the superheater has been fitted 
by taking out useful tubes. 

I think Mr. Herdermer is to be congratulated on the 
work his engines are doing. In 1909 the Midi was the 
theatre of unfortunate incidents owing to lateness and 
other causes. This has quite been remedieds with the 
new engines, and the punctuality and freedom from inci- 


- dents is most creditable. 


_The Midi is fitting its line with electric automatic 
signals. These are most excellent, but I think they would 
be more visible were they semaphores and not sliding 
dises, which rise to show white and fall to their 
normal position to show red. 

During the Brussels Exhibition the traffic on the Nord 
Was very heavy, and the work done by its 44-2 
engines, now nearly ten years old, was admirable. With 
2.663 and a load of ten’ coaches, or 384 tons, crammed 
with passengers we passed Tergnier from St. Quentin in 
16 min. 40 sec., the speed at the top of the bank being 
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50 miles per hour; Compiégne in 44 min. 35 sec., 
Creil in 64 min. 35 sec., and were stopped at Chantilly in 
72 min. 50 sec. Starting again our speed had reached 
50 miles per hour before Survilliers, and we stopped in 
the Gare du Nord, in spite of two signal checks after St. 
Denis in 108 min. 30 sec. gross, or 98 min. net. On 
another occasion with the same load we passed Creil 
from §t. Quentin in only 63 min. 10 sec., but there 
signal checks began. On the Boulogne afternoon train, 
with 2.650 and 812 tons, we passed Etaples—at reduced 
speed owing to a signal slack—from Boulogne central, 
in 19 min. 35 sec., the minimum speed up the bank being 
464 miles per hour, and stopped in Abbeville in 
49 min. 40 sec.; continuing, we passed Amiens dead slow 
in 30 min. 40 sec., in spite of a signal slow after St. Roch, 
Gannes in 60 min. 40 sec., Creil in 81 min. 2 sec.; but the 
run into Paris was spoilt by constant signal slows. 

The present year will see several new express engines ; 
the two new 4-6-4 will be in work early in the summer, 
while the Brussels Exhibition engine 2.741 is in regular 
work, and the 4-4-2, with the Schmidt superheater, is 
also out and running regularly. The suburban lines have 
not been overlooked, and two fine classes of 4-6-4 tank 
engines are in service, one with feed-water heaters and 
the other with superheaters. There will be also a con- 
siderable number of the big 4-6-0 engines with super- 
heaters for the fast trains. 

In March of this year I was enabled to observe some 
performances of the superheater 4-4-2, No. 2.659, which 
were most creditable and exceedingly interesting. The 
engine is similar to the 2.641 class in all respects, except 
that the high-pressure cylinders have a diameter of 15.3in., 
and are fitted with piston valves, while the boiler has a 
Schmidt superheater. At the present time there are 
several serious permanent way slacks. The first is two miles 
from Paris for rearranging the down lines, the next for 
single line working over the Chantilly Viaduct, while at 
Tergnier there was a long relaying slow, and and on the 
Calais road there was a bridge slack to 50 miles an hour 
just after St. Just, and again at Boves. I must confess 
the slow leaving Paris gave some excellent opportunities 
for seeing what the engine could do, starting the 
Survilliers bank at a moderate speed as against a high 





initial velocity. The weather was generally bad, snow, 


45 sec., including all delays. We left Amiens in 
time, but at Boves had a bridge-repairing slack to 50 miles 
per hour. However, we passed Ailly in 15 min. 5 sec., 
our speed having risen to 59.3 miles per hour, Breteuil in 
24 min. 55 sec., and Gannes in 29 min. 25 sec., our mini- 
mum speed being exactly 60 miles an hour, while the 
pyrometer marked 622 deg., this increase being due to the 
fact that we were able to start from Amiens with only 
half a tube of water, and not to increase it beyond this 
height. After a moderate descent, broken by a further 
signal slow at Liancourt, we passed Creil in 52 min. 55 sec., 
sufficiently early to ensure a punctual arrival in spite of 
the Chantilly Viaduct relaying operations. After there we 
passed Chantilly at 15 miles per hour, but so smartly did 
we get away that at Survilliers our speed had risen to 
57.5 miles per hour, and was still rising when we reached 
the top of the bank. The cut-off was 65 per cent. in 
both sets of cylinders, and the pressure was 71.1 |b. in 
the low-pressure receiver. Our pyrometer reading was 
lower than those noted, the water level being too high, 
and it did not decrease while the steam pressure was 
constant. We finally stopped in the Nord Station 1} min. 
early, in 90min. 30sec. gross from Amiens. We had 
over 1800 gallons of water left on arriving in Paris. 
Following the engine on her regular trains, the next run 
was the 7.53 morning rapide to Berlin from Paris Nord, 
the fastest booked run in Europe. The load was 
moderate, only 234 tons, but thick fog spoilt all chance of 
time-keeping, and as far as Tergnier hindered our running 
very much. The fog was so thick that we took 
13 min. 20 sec. to pass St. Denis, where our speed was 
only 40 miles per hour. Here the fog lightened, and up the 
hill we pushed forward so well that we passed Survilliers 
in 28 min. 25 sec., our speed after Goussainville never 
going below 62.1 miles per hour, and this with only a 
pressure of 49.7 lb. in the low-pressure receiver. The 
descent to Creil was thickish, and the bridge slow was longer 
than usual, so that we took 44 min. 10 sec. to pass Creil, 
63 min. 80 secs, to pass Compiégne, 91 minutes to pass 
Tergnier—in spite of the long relaying slow before that 
station—and we stopped at St. Quentin in 105 min. 20sec. 
On the rising gradient to Montescourt our speed rose to 
65 miles per hour. After St. Quentin the weather 
changed, and in spite of bad slipping at the start we 
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PARIS-ORLEANS TWO-CYLINDER SIMPLE SUPERHEAT LOCOMOTIVE 


rain, wind, or fog in most cases; the trains were all 
steam heated, which is a certain drain on a boiler. 

My first run was with the down 4 p.m. Boulogne boat 
train and the moderate load of 285 tons. On this 
occasion nothing more than keeping time was really 
attempted. Leaving punctually we passed St. Denis 
in 7 min. 35 sec. at 47 miles an hour, in spite of our bad 
slow, and Survilliers in 23 min. 5 sec. at 57} miles per 
hour, our pyrometer marking 608 deg., and a pressure 
of 49.7 lb. per square inch in the low-pressure receiver. 
Our speed, which was reduced to 15 miles an hour at 
Chantilly, rose to 67 before Creil, which station we passed 
in 37 min. 25 sec. After this the weather got rapidly 
worse, but we passed St. Just in 55 min. 30 sec. at exactly 
60 miles an hour; but immediately after came a bridge 
slack, and again at Boves, in spite of all this, we passed 
Amiens in 84 min. 15 sec., compared with a booked time 
of 84 min., and continuing at an even pace, we stopped 
in Abbeville in 112 min. 45 sec., 1} min. early, while we 
still had 1100 gallons of water in our tender. The run on 
to Boulogne was made under easy steam, 2 min. under 
time, the bank to Camiers being climbed at a minimum 
speed of 47 miles per hour with the regulator only half 
open. No special effort was being made to do anything 
else than make booked time, and even up the hills the 
engine was by no means being pushed to her utmost. 

Next day, on the 1.15 ex-Calais, we had a load of ten 
coaches, or 313 tons. Leaving punctually, we passed 
Fontinettes at 37 miles per hour, and before the bank 
our speed had risen to 53 miles per hour. We passed 
Caffiers in 11 min. 5 sec. from Fontinettes, our speed for 
long keeping to 50 miles an hour, while at the very top 
it was still 464, the pyrometer marking 604 deg., and the 
pressure being 64]b. in the low-pressure receiver, with 
cuts-off of 60 and 65 per cent. respectively. I could see 
no diminution of the water in the gauge-glass during this 
ascent. We found a signal at danger at Marquise 
Rinxent, and again after Boulogne at Outreau, which 
brought our speed down to a walking pace ; however, we 
climbed the Neufchatel bank at a minimum speed of 
51.2 miles per hour, and continued under easy steam 
to Abbeville, where we were stopped by signals in 
82 min. 55sec. from Calais Maritime. We were 
kept waiting for 14 minutes before we were 
allowed to proceed, and stopped in Amiens in 113 min. 


climbed the hill at a minimum speed of 62.1 miles per 
hour, passing Busigny in 18 min. 25 sec., Aulnoye in 
37 min. 20 sec., and stopped in Erquelines in 52 min. 
10 sec., the distance being 53} miles. 

My final run with this engine was certainly by far the 
hardest. The train was the 12.40 to Brussels, which is 
allowed 96 minutes to St. Quentin and 43 minutes on -to 
Aulnoye, the load being nine coaches, or 323 tons. In 
addition to the single line working out of Paris we had a 
signal slack, so that we took 8 min. 10 sec. to pass St. 
Denis, at a speed of only 43 miles perhour. Survilliers was 
passed in 23 min. 45 sec. ata speed of 57.5 miles per hour 
the pyrometer marking 328 deg., and with a pressure of 60 1b 
in the low-pressure receiver. The water remained steadily 
at $ to 3 gauge glass and did not vary at all. Criel, after the 
slow was passed in 38 minutes, Compiégne in 57 min. 10sec., 
and Chauny in 78 min. 55 sec., at reduced speed for 
relaying, and after another slow Tergnier was breasted 
in 87 minutes. From Creil to the relaying check at 
Chauny the regulator was wide open, the pyrometer 
marked from 617 deg. to 629 deg., the pressure was 58 Ib. 
in the low-pressure receiver, and the speed varied 
between 67 and 72 miles an hour. Our boiler wat¢r-level 
was constant; the engine was blowing off more often 
than not, in spite of the exhaust being more open than 
usual. After Tergnier our speed rose to exactly 60 miles 
per hour, and we stopped in St. Quentin in 101 min. 45 sec. 
gross. Our tender still contained 1000 gallons of water on 
arrival. Taking into most careful computation our delays, 
the net time would be barely 90 min. Starting from 
St. Quentin, our speed rose to 59.4 miles an hour before 
Busigny, which station we passed in 19 min. 40 sec., 
and we finally stopped in Aulnoye in 39 min. 10 sec., only 
2 min. late. ; 

On another run with a load of 260 tons our speed rose 
to 75 miles per hour down the bank from Survilliers, with 
a boiler pressure of only 156 lb. per square inch, and the 
regulator in the first port; the pyrometer was registering 
628 deg. 

The salient feature of these runs was the economy in 
water and coal consumption, an economy which tended 
to our having too much water in the boiler for the best 
results from superheating, even at the top of the different 
banks and on the level the pressure was higher in the 





low-pressure receiver than with equivalent cut-offs and 
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saturated steam, and in no case did one have the impres- 
sion that the maximum had been reached in this engine’s 
work. The other 4-4-2 engines are to be so fitted, and 
the adhesion weight raised from 34 to 36 tons on the 
coupled wheels. This will greatly reduce the annoyance 
from slipping. 

If superheating by the Schmidt system can show such 
results when reasonable care is taken in its upkeep, it 
would appear certain to be one of the essential features 
of future design and practice, and any failures must be 
ascribed to local reasons which have intervened. 

The other French lines are building big 4—6-2 engines, 
notably the P.L.M., for which 30 simple 4-cylinder super- 
heater 4—6-2’s are on order, and should be running shortly, 
while for its secondary lines the P.-O. Railway has just 
finished some 4-6-0 engines, which are two-cylinder non- 
compound superheaters. An outline of one of these 
engines is given in the accompanying engraving. The 
superheaters are on the Schmidt system, and the super- 
heating surface is 399 square feet. The boiler pressure 
is 171 1b.; the grate area 29.4 square feet ; and the heat- 
ing surface in tubes and fire-box is 1761 square feet. The 
cylinders are 19.68in. in diameter, and have a stroke of 
25.59in. 

I cannot close without again thanking the locomotive 
superintendents of the lines, Messrs. Solacroup, Herdener, 
and Asselin, for all the facilities they gave to enable me 
to make these observations. 


| 
exorbitant charges for carriage and for the manifold 
handlings necessary, and they realised that at all costs 
this state of affairs must be altered and means found to | 
allow sea-going vessels to run up to the quays of their | 
own city without unloading. When this was realised | 
it was rather late in the day, and St. Nazaire, which had | 
firmly established her position, had no wish at all to | 
see her neighbour regain the status she had previously | 
occupied. The former summoned political intrigue to | 
her aid, and obstacles innumerable were put in the way 
of the realisation of the programme of river improvement 
which Nantes proposed to carry out. 

After years of strife, the Nantais merchants, thanks to 
theirindomitable energy, succeeded in carrying outimprove- 
ment works in certain portions of the river, and constructed 
the “ Canal Maritime de la Martiniére.” This artificial | 
channel, the direction taken by which may be seen in | 
the map, is 19 kiloms. in length, and by its aid ships are 
able to escape that portion of the river which offers the 
greatest difficulties to navigation. Moreover, by it 
vessels drawing as much as 19ft. of water can steam 
right up to Nantes itself. From the very moment it was 
opened the trade of the inland port began to increase, as 
will be seen from the following table, which has been 
prepared from the official “ Statistique des Douanes,” and 
which shows the merchandise embarked and disembarked 
at Nantes since the opening of what is called for the sake 
of brevity “ The Maritime Canal.” 


—_— 

containing banks are to be removed by powerful 

The dredged matter is to be se Ba the iaaber 
sides of the river walls, so that land will be reclaimed g, d 
the walls themselves strengthened against the action of 
the water. More than 10,000,000 cubic metres of aa 
alluvial deposit, &c., will have to be dealt with in thi, 
manner, and it was estimated at the commencement that 
the work would occupy three years. he river will 
when it is completed, have an uninterrupted channel jr 
which strong ebb and flow currents will be experienced, 
which, it is thought, will prevent the deposition of the 
sand and keep the passage free, so that when once dredged 
the channel will maintain its depth unassisted. The ost 


_of dredging is estimated at about £1,000,000 sterlin 
| This important work. has been entrusted to the Tilbury 


Contracting and Dredging Company, of London, which 
has had a special dredger constructed for the purpose 
This vessel has a total length of 174ft., a maxi. 
mum beam of 32ft., a moulded depth of 13ft., ang 
a displacement of 1000 tons. She draws Sft. gin 
of water, and is fitted with two sets of triple. 
expansion engines, each of which either drives a propeller 
or the dredging apparatus. With 500 indicated horge. 
power her speed is 8 knots. The vessel is fitted with g 
chain of buckets with an output of 800 cubic metres per 
hour, and also with a suction pipe and agitator which js 
worked in connection with a centrifugal pump. The 
material to be dredged is broken up by means of a digin. 


Tons, Tons. 
543,000 
596,736 
639,470 
707,600 
768,000 
843,300 








IMPROVEMENT OF THE PORT OF NANTES. 


Tue town of Nantes is situated 56 kiloms.—say 35 miles 
—from the sea, and is both a maritime and a river port. 
The river Loire is tidal toa point some 10 miles above 
it, and it is also served by the rivers Erdre and Sévre, 
which are both of them canalised. 

The estuary of the Loire is as utilisable for shipping 
purposes as is the Clyde, and itis hoped that, with the 
improvements which are now under way and which will 
be undertaken in the near future, it will» develop into the 


1897 
1898 
1899 


1,434,800 

855,300 1,516,200 
1900 500 1,450,700 
1901 1,033,500 1,533,700 


It will be seen that, with the exception of the figures 
for 1909, there has been a steady advance year by year, 
and that in the course of some eighteen years the volume 
of trade has tripled itself. It should be remarked, more- 





tegrator, which is seen in the engraving of the vessel we 
give on the next page. The dredger can operate at a depth 
of 39ft. 5in. The dredged material is either shot into 
barges, or else delivered behind the sea walls by means of 
a floating pipe, which can be extended to a total length 
of 3290ft. The diameter of this pipe, which is of the 
usual articulated type, is 2ft. Other dredgers, barges, 
tugs, &c., are engaged in the work. 

As the work proceeds, larger and larger vessels are able 
to get up to Nantes. Preliminary operations enabled 
vessels up to 5000 tons and a little over to get up the river 
fully iacen, and now efforts are being made to induce 
much bigger ships, possibly as big as 8000 tons, to go up, 
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THE RIVER LOIRE FROM ST, NAZAIRE TO NANTES 


point of departure of a navigable waterway, which would | over, that all the increase is due to the canal alone. The 
stretch right away to Basle in Switzerland, and to which | river traffic continued to be practically nothing. 
all the other waterways of France would link them- Nantes has hitherto been principally an import port, 
selves. | but during the last few years the exports have been on 
The basin of the Loire has an area of 179,000 square | the increase, and it is thought that a great spurt will 
kiloms.—say 69,113 square miles—and contains about | occur in this direction as the river works which are now 
12,000,000 inhabitants ; very nearly one-third of the total in progress get nearer to completion. The total imports 
population of the whole of France. The river has its | into the port of Nantes alone increased from 813,000 tons 
origin in the deforested central portion of the country. in 1900 to 1,302,000 tons in 1910, and during the same 
During its course it passes over much friable rock, and | period the net registered tonnage of the vessels frequent- 
consequently its waters bring down with them large | ing the ports of the Loire—St. Nazaire included—increased 
quantities of sand. It issubject to sudden and devastat- | from 2,767,000 tons to 3,687,392 tons. 
ing floods, though its average flow is small, for it has | regard the situation with very considerable hopes, which 
neither infiltration water nor that provided by glaciers, as | are all the more emphasised because the works hitherto 
have the Rhone and the Rhine. Until the forests were cut | carried out are only of a preliminary character. An 
down and before the advent of the railways the river- | increase of 200,000 tons was looked for last year, and 
borne traffic was of considerable importance, and numerous | double this is expected for succeeding years. 
ma of steamboats provided for the carriage of passengers.| The Maritime Canal only permits of the passage of 
ut in 
invaded the bed of the river, and little by little the | beam of 55ft., and a maximum draught of 19ft. 
channel became choked, navigation became more and | by little it became too small as the vessels coming up to 
more difficult, until when the railway came to compete | Nantes became larger and larger, and, as a consequence, 
with it, it very nearly disappeared altogether. The towns | the activities of the port authorities were turned in the 
on its bank shrank in size. Orleans, which was formerly | direction of imprpving the river itself. 


the principal market of Central France, occupiesnow-a-days | approached the work in no niggardly strain. It was 


quite a secondary place. Tours has lost 40 per cent. of | decided to improve certain parts of the river, and com: | 


its population; Saumur more than half. The falling | pletely to modify other portions with the idea of obtain- 
away was not only confined to the higher reaches of the | ing a proper navigation channel with a minimum depth 
river. The sand blocked the estuary as well, and eventu- | of 26ft. 3in. 

ally Nantes could only accommodate vessels of some 300 | 
— burden, and sank to the twelfth rank among the ports | be realised from an inspection of the map. From a point 
of France. 
_ The necessities of the case caused the port of St. | Canal, an entirely new river bed is being formed, which 
Nazaire to spring into prominence. The river was left | is to reach to the Ile de la Maréchale and the Ile Pipy. 
to take care of itself. It was at first found convenient | This new bed is to be contained between specially 
to receive by rail in the evening in Nantes the goods constructed banks. This type of river improvement is 
which had been unloaded from the ships at St. Nazaire in | already in existence between Nantes and the Martiniére 
the morning ; or, perhaps, to have them sent up the river | Canal. The width between the banks in the new 
more slowly in lighters. The Nantais quickly found, how- | works is to vary between 350m. (1148ft.) up-stream to 
ever, that traffic in anything which was not actually for | 800 m. (2624ft.) down-stream. The islands, sand banks, 
local consumption became impossible on account of the ' and shoals which lie between the lines of the two 


The Nantais | 


consequence of the deforestation the sand | vessels of a maximum length of 394ft., a maximum | 
Little | 


They certainly | 


The magnitude of the work now being carried out may | 


| marked E, just below the upper lock of the Maritime | 


Swain Sc 


These would use the river; the canal is only used when 

vessels arrive at times of feeble tides, conjoined with a parti- 
| cularly low river flow. The canal is also sometimes used in 
| foggy weather. We have been provided with a table of 
| depths,which, in the present state of affairs have been proved 
| or are to be expected in the river Loire right up to Nantes 
| during the current year. These we reprint herewith :— 


Depths of Water from St. Nazaire to Nantes in the River Loire, 1911. 
. in. 
January 2nd... July 5th 
| Re inte 
16th... 
» Om... 
February 2nd 
» 8th 
15th 
», _ 23rd 
March 3rd_... 
h 


” 
” 


” ” 


ae 

September 2nd ... 

et 10th... 

a 18th ... 

‘ 24th ... 
October Ist ... 
9th... 


November 7th ... 

_ —.. 

o 28th ... 
December 7th ... 
15th ... 
5 22ad ... 
” phe’ 9 MO .,. 20 8 
With regard to this table, however, certain remarks 
should be made. The first is that as dredging is still 
continuing greater depths may be available, especially 
towards the end of the year. The next is that the depths 
refer to the draughts of vessels which can pass up the 
river, Clearance allowances having already been made. 
Further than this, during the prevalence of south-westerly 
or westerly winds, especially at times of spring tides, the 
depths may be increased by as much as 2ft., whereas 
with an easterly wind the depths may be 6in. less. 


2 AO-M SUID ODS IER OOCDOMD DO 


” 

















eo oa 


B, 








lnc nce ee — 


- Which can come up quite easily from finding themselves 


JUNE 9, 1911 


THE ENGINEER 








——<——— 


THE PORT OF NANTES 








ae, ghee 
Wh ae Ss ‘Na! 
~ M sa 


7 





THE QUAI DES ANTILLES 


, 
: 1? 
* * + ” 
i ' 
} gat ' 
eee 7 . 
Yi y\ WAS 
. SAN 
i a 


Nt 














8.8. HARTINGTON DISCHARGING-COPRA AT CHANTENAY 











GW. STEAMER ANTELOPE AT NANTES 


Concurrently with the improvements in the river, some 
very important changes have been carried out in the port | 
itself. All the older quays have been enlarged by the aid | 
of concrete piles. These were driven further out in the | 
river, and to such a depth that dredging to obtain a| 
minimum depth of water of 28ft. could be carried out. It | 
would have been impossible to dredge right up to the | 
walls of the old quays, as their foundations are not deep | 
enough. A new ferro-concrete quay, 500 metres long, has 
been constructed at Roche Maurice. It is served by the 
new maritime station which the Orleans company has 
recently constructed. This is entirely a goods station, 
and the railway company intends, so we gather, to receive 
at it the greater part of its coal. During next year as 
much as 800,000 tons will probably pass through. 

One thing alone threatens the port of Nantes; it is the 
danger of silt being brought up by the tide from the sea | 
at times of low water in theriver. The successful naviga- | 
tion of the Loire depends upon the lowest level of the | 
water in the riveritself. In former times this level varied 
very little. The periodic floods prevented its influence | 
being felt, and silt was only very rarely brought up | 
from the sea, and then only during very short periods. 
Now-a-days, by reason of the dredging which is being | 
carried on, the slope of the river bed is constantly increas- 
ing, and the flood tide flows with such force and speed 
that the corresponding ebb is also great, the tendency | 
being to lower the river level more and more at times of | 
low tide. This lowering of the river level is a very serious 
matter, as it means that the tide—or perhaps it would be 
more correct to say the sea—is getting the upper hand. | 
The sand banks of the Loire are wonderfully stable ; their 
movements are slow, and after each winter it used to be | 
quite easy to put the channel again into the same condi- | 
tion in which it was before the floods. It is a compara- 
tively easy matter to manage a river, but it is a very 
different question indeed to fight the sea and to protect 
the port from the matter the sea brings up with it. Ten 
months’ dredging might well be ruined during the two 
remaining months of the year. 

To obviate these inconveniences, to counteract the 
effects of the more decided ebb which the slope given to 
the channel produces, and to prevent the large vessels 











high and dry at low tide—a state of affairs which is tend- 
ing more and more to develop—it has been suggested to 
convert the river into a basin for a length of 5 kiloms. or 
11 kiloms., according to different proposals, by means of 
adam. Everyone concerned appears to be agreed that 
something of this kind should be done, but opinions differ 
as to where exactly the dam should be constructed. 

The scheme suggested by the “ Ponts et Chaussées ” is 
the more complicated, and involves an expenditure of at 
least £2,000,000. It is as follows :— 

(2) The placing of a dam a little above Haute-Indre, at 
: point marked A on the plan,a lock 220 m. (722ft.) 
ong being constructed for the passage of vessels. 
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(b) The placing of a further dam in the Loire, above 
Nantes, so that the flow of water might be regulated, and 
the deposition of the sand brought down by the winter 
floods prevented. This dam, the position of which is 
higher up than our map goes, would have locks for the 
passage of river craft. 

(c) The formation of a diversion channel 300 m. wide 
and 11 kiloms. long, with curves of 3500 m. radius. This 
channel! would start from the point A and would be taken 
through the suburbs, and would, it is urged by those 
opposed to the scheme, entail difficult and heavy works, 
and further, would necessitate the provision of very power- 
ful retaining walls to withstand the winter floods, which 
might bring down a lot of ice with them. 

Moreover, it is urged that this project would not leave 
a sufficient margin for the future development of the port, 
as it is proposed to place the upper barrage at a point 
which is only about 1500 m. from existing warehouses. 
It is therefore thought that the scheme of the “ Ponts et 
Chaussées” will not be adopted without considerable 
modification. 

The project which appears to have attracted more 
adherents is that which has been suggested by Monsieur 
E. Huau, a late captain inthe French navy and a director 
of pilotage for the St. Nazaire-Nantes district. 

His idea is to construct a barrage with sluices about 
200 m. below the upper entrance to the Martiniére 
Canal. At this point, marked B on the map, the river is 
only about 300 m. wide, and the barrage would not, 
it is said, be difficult to construct. The channel known 
as the Bras du Darau would, of course, be filled in. 
There would be a lock about 220 m. (722ft.) long on 
the south bank for the passage of vessels. The gates of 
this lock, as well as the sluices of the barrage, would be 
manipulated by means of energy furnished by the 
machines, which are already in place, for the Martiniére 
lock gates. This barrage would be 6500 m.—just 
over four miles—below the nearest quay at Nantes, so 
that there would be considerable space left for the growth 
of the port. 

The principal results which would be obtained by 
means of this barrage are set out as follows :— 

(1) The prevention of the bringing by the tide of silt, 
which might, by being deposited, hinder navigation, and 
which is at the present time a hindrance to the economi- 
cal working of certain of the large local industries, which 
now find it necessary to construct large depositing basins 
in which the river water may be stored, so that the silt 
may settle, and not injure the products of the works. 

(2) The rapid provision of a sufficient depth of water in 
the port, and a ready method of maintaining it. 

(8) The prevention of delays to ships going up and 
down. These, when certain modifications to the Canal 
Maritime are carried out, could use either the one channel 
or the other, according to their time of arrival; and an 
increase to the security of vessels in bad weather, fog, 
&e. 
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(4) Increased facilities for mancuvring vessels in port, 
and for discharging, lightering, &c., for both sea-going and 
river craft. 

(5) Utilisation of the secondary branches of the Loire. 

(6) The doing away with the stranding of vessels 
moored at quays, and the provision of facilities for re- 
floating vessels which have accidentally grounded. For 
the latter purpose the level of water might be raised by 
manipulating the sluices. 

(7) Considerable reduction in the cost of dredging 
between Nantes and la Martiniére; more easy upkeep of 
the port, and facilities to sweep away deposits by power- 
ful fushes of water at low tide. 

The variable level possible with this scheme would 
permit of the regulation of the depth of water according 
to the condition of the stream, the needs of navigation, 
and the interests of the riparian owners. 

Whichever scheme is finally chosen, and it would 
appear from the information we possess that the latter 
stands by far the better chance of the two, the Nantais 
are confident that in a few years their town will become 
the most important port in the West of France, and they 
look forward to capturing a large proportion of the 
Atlantic trade. We may mention that the Great Western 
Railway Company has recently started a service of boats 
between Plymouth and Nantes. 

The views that we give herewith and on page 596 will 
show that the port is already a place of considerable size. 
The engravings on this page show the dredger to which 
we have alluded above; the steamship Hartington dis- 
charging copra at Chantenay, just below Nantes; the 
Quai des Antilles in Nantes, with the Great Western 
passenger boat Antelope alongside ; and another view of 
the Quai des Antilles where coals and ore are specially 
loaded and discharged. In this view the Great Western 
steamship Melmore is seen leaving for Plymouth. On 
page 596 there are views of the old harbour, of the trans- 
porter bridge where maritime navigation ceases, of the 
town itself seen from the top of this bridge, and another 
of the town showing the shipbuilding yards on the left 
and the Quai des Antilles on the left. 








A LECTURE on “ Radio-telegraphy ” was recently given 
by Mr. Marconi at the Royal Institution. The lecturer said that 
at the long distance station at Clifden, in Ireland, the arrange- 
ment which had given the best results was based substantially 
upon his syntonic system of 1900, to which had been added 
numerous improvements. An important innovation from a prac- 
tical point of view was the es at Clifden and Glace Bay of 
air condensers composed of insulated metallic plates suspended in 
air at ordinary pressure. This greatly reduced the loss of energy 
which would take place in consequence of di-electric hysteresis 
were a glass or solid dielectric employed. A very considerable 
economy in working also resulted from the absence of dielectric 
breakages, for should the potential be so raised as even to produce 
a discharge from plate to plate across the condenser, this did not 

ermanently affect the value of the dielectric, as air was self- 
Soslies. 
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OBITUARY. 


DAVID JOHN DUNLOP. 


WE regret to have to place on record the death of Mr. 
David J. Dunlop, of D. J. Dunlop and Co., Port Glasgow, 
which took place at his house, Bath-street, Glasgow, 
on 8rd inst. By his death the Scottish shipbuilding world 
has been deprived of one of its ablest, best-known, and 
most respected members, and shipyard workmen of an 
employer who was ever considerate for their best welfare. 
Mr. Dunlop, who was in his seventy-third year, had been 
ailing for some time, but was seriously ill for only a short 
period, having been at business on Tuesday of last week. 

Born in Mexico City in 1838, where his father, a Mexican 
merchant, was living at the time, Mr. Dunlop, when quite 


young, was brought to Glasgow, and received his educa- 
tion in Glasgow Academy, Glasgow High School, and for | 


a time at the Collegiate School, Liverpool, where he had 
as companion Mr. G. W. Wolff, of Harland and Wolff, 
Limited, Belfast. He served his apprenticeship in the 
works of Walter Neilson and Co., locomotive engineers, 
Hydepark-street, Glasgow, on the expiration of which, 
about 1860, he was sent out to Java with a consignment of 
sugar plant, the erection of which he superintended, and 
in connection with which he had to design shallow- 
draught barges to carry the cane. On returning to this 
country in 1862, he joined the firm of Randolph, Elder 
and Co., Centre-street, Glasgow, which, in addition to 
general millwright work, was then 
entering largely upon marine engi- 
neering. Amongst other work for 
which he was responsible with this 
firm was the design and construc- 
tion of a floating dock for the 
French Government at Saigon. 
He proceeded there with the sec- 
tions, and superintended the erec- 
tion and completion of the dock, 
the work being accomplished with 
Chinese labour and the help of five 
assistants, who went out with him. 
This work was spread over two 
years, and on returning to Glasgow 
he joined John Elder and Co., who 
were then proceeding to lay out 
shipbuilding and engineering works 
at Fairfield, Govan, So satisfied 
was Mr. Elder with the ability of 
young Mr. Dunlop that he made 
him his principal assistant, and 
placed him in charge of the design- 
ing and erection of the offices, 
shipyard, and workshops; and it 
says a great deal for his fore- 
sight and prescience that the 
general plans which he then 
made have been found amply 
sufficient to meet the many de- 
velopments in shipbuilding and 
engineering which have since 
taken place. 

When Mr. John Elder died in 
1869, Mr. Dunlop joined Mr. James 
L. Cunliffe (also trained at Elder’s 
works) in taking over the shipyard 
at Port Glasgow, then owned by 
Lawrence, Hill and Co. For this 
purpose they constituted the firm 
of Cunliffe and Dunlop, which was 
started in 1870. The partnership 
continued until 1881, when Mr. 
Cunliffe retired, leaving Mr. Dunlop 
sole owner. Under the altered 
title of D. J. Dunlop and Co., the 
business has ever since been carried 
on, Mr. Dunlop continuing almost 
till the end to superintend in detail 
all its operations. He specialised 
in .various classes of vessels, five 
steam yachts at first being pro- 
duced, but later, and more notably, 
oil tank steamers, cable - laying 
steamers, light-draught vessels for 
river work, and high-class passenger 
steamers of medium size. Mr. Dunlop was among the 
first to realise the possibilities of the oil tanker, and he 
built for the Anglo-American Oil Company the first 
vessels which demonstrated the superiority of the system 
of carrying oil in bulk over that of carrying it in barrels. 
The Anglo-American Company had previously experi- 
mented with such ships, the result being unsatisfactory, 
but Mr. Dunlop built vessels in which the practical diffi- 
culties were overcome. 

Mr. Dunlop also built the first light-draught vessels 
which navigated the river Niger, and showed the immense 
commercial potentialities of the region, the work of the boats 
leading to the formation of the Royal Niger Company. 
Several of the earliest fruit-carrying steamers and some 
of the finest cable-laying steamers now afloat are also to 
the credit of the Port-Glasgow firm, one of these being 
the Monarch, built in 1884 to the order of the British 
Government for work connected with the Post-office 
Department, which is still doing active service in cable 
repairing round the British coast. To Mr. Dunlop’s 
ability and ingenuity as an engineer there are also to be 
credited not a few ingenious devices connected with ship- 
building and marine engineering, including “ Dunlop’s 
marine engine governor,” in which the distinguishing 
feature consists of sensitive connection between the 
immersed and emerged condition of the propeller at the 
stern and the engines amidships. 

As an engineer and shipbuilder of high standing in his 
profession, who never sacrificed quality for cheapness, or 
undertook contracts simply to swell his annual “ output,” 
Mr. Dunlop commanded the respect of his fellow- 
employers, as of the general body of shipowners. He 





was outspoken and absolutely straightforward, and an | 


enthusiastic supporter of conciliatory methods of dealing 
with labour disputes. 


| @ serious demarcation dispute between the engineers and 
the boilermakers on the question which class of men 
should do certain parts of the work of construction. Mr. 
Dunlop, by unanimous agreement, was asked to act as 
arbitrator in the dispute ; and so satisfactory was his find- 
| ing that it was accepted unanimously by all concerned, 
| and still remains the basis on which such work is done. 
Along with the late Mr. R. Sinclair Scott, of Greenock, 
and the late Colonel Dyer, of Armstrong, Whitworth and 
Co., he took a leading part in the formation of the 





North-West Engineering 


periods president of the 
His firm, as a matter 


Trades Employers’ Association. 


| tion. 
| and did a great deal of hard work in connection with 
the different organisations which represent capital in 
| shipbuilding, he was respected by his own workmen as 
the very model of what an employer should be. In 
| 1895 he was presented with his portrait by them as a 
| souvenir of the semi-jubilee of the firm. 

Mr. Dunlop was president of the Institute of Marine 
| Engineers in 1902, a member of the Institute of 
Engineers and Shipbuilders in Scotland, a vice-president 
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of the Institution of Naval Architects, and a member of 
the Technical Committee of Lloyd’s Register. 





ALEXANDER FULLERTON. 


Tue death took place on May 30th of Mr. Alexander | 
Fullerton, senior partner of the well-known engineering 
firm, Fullerton, Hodgart, and Barclay, of Paisley. 
Mr. Fullerton was fifty-nine years of age, and in early 
life became connected with the business founded by his 
father. Along with the other partners he closely 
devoted himself to the interests of the concern, rarely 
engaging in any recreation, or concerning himself much 
with public affairs. By his workpeople, and in the circle 
of his friends and business acquaintances, he was highly 
esteemed. 








THE RELATION OF RAILWAYS TO THE 
BOARD OF TRADE. 

Waite it is customary for recommendations to be 
given by the inspecting officers in their reports on 
railway accidents, the Board of Trade has always held 
aloof from taking any further responsibility. Having 
regard to recent accidents, the history of the relations 
between railways and the Board will be of interest. 

In 1839 a Select Committee on Railway Communica- 
tions was appointed, and, as its labours were incomplete, 
it was re-appointed in 1840. This Committee con- 
sidered that a supervisiz, authority should be exercised 
over all the arrangements in which the public were 





When the Belleville water-tube | 
boilers were first introduced into this country there arose | 


of course, was connected with the Clyde Shipbuilders’ | 
Association and of the Shipbuilding Employers’ Federa- | 
Even although he took a very prominent position | 


interested, but an attitude of non-interfere; 
apparent even in those days. The Committee 
said :— 

This Board must have certain powers confirmed by the ; : 
of Parliament. It should not interfere with any proces aie 


1C@ Wag 
8 report 


way 


before the Act of Incorporation is passed, nor should it be 
authorised to control or regulate the works of any rail ay duri 
their progress except in cases where the company might apply ie 


the opinion or the sanction of the Board. our Committee ap 
however, inclined to recommend that no new railroad should , 
opened for the conveyance of passengers until an i a 


‘ inspection hs 
been made under the sanction of the Board, who, if dinnatena 


| with the condition and state of the railroad, should have the power 


of adopting legal proceedings on behalf of the public. {It should 
possess no authority to lay down rules for the government of 


t “ B 4 / : | railway companies, but should have conferred on it a contr, 

Engineering Employers’ Federation, and was at different | PO ee 
| exercise of extensive powers now vested in such 
| their respective Acts, nor should any by-laws have the force 


those regulations to which the public may be subjected by the 
companies by 
law without the previous sanction of this Board. e 

In view of the legislation now being proposed as to rail. 
way accounts, it may be noted that the select committee 
of 1839-40 recommended that the proposed Board should 
have power to call for any returns, financial or statistical 
which, in the judgment of the Board, might be necessary 


| for the performance of its duties. 


On June 2nd, 1840, a Bill was introduced to establish a 
Board of Superintendence for Railways. The proposed 
authority was to deal with accounts, financial and 
statistical, “in order to supply information as to how far 
these great powers which the Legislature had given the 

railways had been used for the 


benefit of the public.” Al! by-laws 
and regulations in which the 
public were interested should be 
submitted to this Board for its 


approval. The Board was to see 
that all Acts of Parliament were 
enforced, and it was proposed to 
give the new Board powers to send 
an inspector to any railway, either 
prior or subsequent to its open- 
ing, in order, if any accidents 
should have occurred or should 
be likely to occur, the Board might 
have an opportunity of remon- 
strating with the directors and be 
the means of making the railway 
safe. 

In committee on this Bill the 
vice-president of the Board of Trade 
said that the powers were not asked 
for in order to take any responsi- 
bility off railway companies, but in 
order to get information as to what 
was being done. It was thought 
that if the companies knew that the 
Board of Trade had the power to 
criticise their work it would pre- 
vent any irregularity. 

The Bill received the Royal Assent 
and became the Railway Regulation 
Act of 1840 (3 and 4 Vict., ch. 97) 
and the first inquiry into a railway 
accident was held in August, 1840, 
and the first inspection of a new 
railway in the following November. 

It was soon found that the powers 
given to the Board of Trade under 
this Act did not go far enough, and 
the following year another Bill was 
brought in. In introducing it Mr. 
Labouchere said that it was un- 
doubtedly desirable that the Govern- 
ment should not attempt any 
minute interference with the par- 
ticular province of the directors of 
railways, who were the natural 
guardians of the public as well as 
of their own undertaking. The Bill 
was referred to a select committee, 
which reported that the Act of 1840 
had worked well owing to the 
amicable spirit and cordial co- 
operation which seem to have 
happily prevailed on the part both 
of the inspector - general and the 
directors and engineers of the railways. The com- 
mittee did not therefore recommend that the Board of 
Trade should have the full powers that it sought, pre- 
ferring “that the supervision of that department should 
be exercised in the way of suggestion rather than in that 
of positive regulation.” 

The defeat of the Melbourne administration over the 
Corn Laws, the subsequent general election and Sir 
Robert Peel’s coming into power, prevented any action 
herein until 1842, when Mr. Gladstone introduced a fairly 
similar Bill, which eventually became the Regulation of 
Railways Act, 1842, (5 and 6 Vict., ch. 55). Mr. Gladstone 
in the Lower House and Earl Ripon in the Lords bore 
testimony to the readiness with which the railway 
companies deal with the suggestions of the Board. By 
this Act an improvement was made as to the notices to 
be sent to the Board of Trade before new railways were 
opened, and the accidents to be reported were more clearly 
defined. 

In order that there should be a clear understanding as . 
to what the minimum requirements of the Board of Trade 
were a list of such was issued in April, 1858. These were 
so brief that they were lithographed on the two sides of 
a sheet of foolscap. 

There was no further legislation affecting the operation 
of railways until 1870, except the Regulation of Railways 
Act of 1868, 31 and 32 Vict., ch. 119, which must be 
mentioned, as it was the first deliberate governmental 
interference with the working of a railway, and continued 
to be so until 1889. Among other things, the Act ordered 
efficient means of communication between the passengers 
and servants in charge of the trains on every train that 
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travelled more than twenty miles without stopping. The 
system adopted had to be approved by the Board of 
Trade. The results were not happy so far as the Board 
of Trade was concerned. In 1869 the cord communica- 
tion introduced by Mr. T. E. Harrison was sanctioned, 
but the approval was withdrawn in 1873, and no system 
of universal application obtained official sanction until 
1399—thirty-one years after the Act! 

For some years prior to 1870 railway companies had 
cause to complain as to excessive damages being awarded 
to claimants for personal injury, and on April 26th, 1870, 


* gg aresult of action taken in Parliament by Mr. Denison, 


chairman of the Great Northern Railway, a select com- 

mittee was appointed to consider the subject; also “to 
inquire whether any and what precautions ought to be 
adopted by railway companies with a view to prevent 
accidents.” In the latter connection, it must be remem- 
bered that in August, 1868, the Abergele disaster occurred, 
and the inquiry into that mishap showed that Llysfaen 
sidings—where the runaway oil-laden wagons ran back— 
had not been inspected by the Board of Trade. 

Mr. Shaw Lefevre, in agreeing to the committee of 1870 
on behalf of the Government said that it had been urged 
that the Board of Trade should compel the block system 
to be used on the railways, but the Board had uniformly 
resisted this, as divided responsibility would not tend to 

ood management. Captain Tyler, in giving evidence, 
said that if the Board of Trade were to interfere in the 
details of the management of railways it should take them 
altogether upon its own hands and manage them. Any- 
thing short of that would be very mischievous. 

It was pointed out to this Committee that while the 
Board of Trade held inquiries into accidents, it 
possessed no powers to do so. All the authority it had 
was under Sec. V. of the Act of 1840, for an inspector to 
“enter upon and examine the said railway.” The wit- 
nesses for the Board of Trade suggested that such 
inquiries should be legalised, and Captain Tyler also 
thougit that the reports should at once be made public, 
as “ public opinion will so act upon the companies that 
we shall get all that is required.” 

The Act of 1871, “to amend the law respecting the 
inspection and regulation of railways "—34 and 35 Vict., 
ch. 78—followed. This required other works than “ new 
railways ” to be offered for imspection, and the law as to 
inquiries into railway accidents was considerably enlarged 
and amplified. It is under this Act of 1871 that the 
present inspections of new works and inquiries into rail- 
way accidents are made. 

A clause in the Railway and Canal Traffic Act of 1873 
—86 and 37 Vict., ch. 76—deals with the further post- 
ponement of the opening of new works where the 
requirements of the inspecting officer have not been 
complied with. 

In 1873 an effort was made by a private member to 
secure the compulsory adoption of point and signal inter- 
locking and the block system, but the select committee 
to whom the subject was referred discouraged the idea, 
and the proposals were dropped. It was felt that it was 
better to keep the railway companies responsible for their 
own operations. 

In 1874 a Royal Commission was appointed to inquire 
into the causes of accidents on railways, and reported 
in February, 1877. It will suffice for our present purpose 
if we make the following quotations from a memorandum, 
dated May, 1876, by Captain Tyler, on the expediency of 
creating additional powers for the prevention of railway 
accidents. Captain Tyler said that railway companies 
would not have the same interest in the successful working of 
improvements forced upon them under the orders of a tribunal, 
and many other disadvantages would be experienced in the appli- 
cation of any other form of direct compulsion. The companies 
would be partially relieved from their responsibilities, further 
invention and improvement would to some extent be discouraged, 
and undue responsibility would inevitably be thrown upon the 
tribunal. But if in working their various systems, under 
different conditions and in different localities, they were subject to 
the direct instructions of a general. tribunal, they would then be 
able to plead in the event of an accident that they had not been 
called upon to provide the means by which it might have been 
avoided. The tribunal, helpless as to any control over the 
actual working of the railways, or the discipline maintained 
amongst the servants of the companies, would, when thus attacked, 
become, in self-defence, more and more exacting, and its tendency 
would be to err in the extreme of excessive interference. Its end 
would be ignominous, under a joint and hostile cry from the com- 
panies and the public. It would be accused at once of meddli 
mischievously and of not interfering sufficiently, and would fall 
under the imputations of inefficiency and want of judgment as 
accidents occurred to afford, rightly or wrongly, opportunities for 
angry criticism. Questions of compensation to injured ngers 
would also be materially complicated as blame was bandied back- 
wards and forwards between the tribunal and the companies. 

The same question cropped up later, but in a different 
aspect and from a dissimilar reason. After the Tay Bridge 
collapsed, when the report from the court of inquiry 
appeared, some criticisms were passed on General Hutchin- 
son, who had inspected the bridge on behalf of the Board 
of Trade. On July 15th, 1880, Mr. Chamberlain issued a 
minute which absolutely exonerated General Hutchinson 
from blame. The following extracts from this minute 
will be interesting just now :— 

It may appear to some that the present state of things is one 
Which cannot be logically defended, and that the Board of Trade 
ought to be entrusted with further powers. The experience of a 
great number of years has, however, shown that the present 
system does not work unsatisfactorily,.and a little consideration 
would show that the = safety and convenience would not be 
Jromotes by such a change. In the first place, if the Board of 

rade were to be held responsible for the designs of railway 
structures and for the supervision of their execution, they must 
employ a staff as experienced, as numerous, and probably as highly 
remunerated as the civil engineers by and under whom then 
Structures are now designed and executed. It is scarcely 
necessary to observe on the impracticability of such a 
step. ‘ But this is not all. If any public department were 
entrusted with the power and the duty of correcting and 
guaranteeing the designs of those engineers who are pcnterins: Fh for 
railway structures, the result would be to check and control the 
enterprise which has done so much for the country, and to 
substitute for the real responsibility which rests on the railway 
engineer the unreal and delusive responsibility of a public office. 
: + . Tosay nothing of the necessary evils of double ma - 
ment, any Government department exercising such control would, 





if slack in their supervision, appear to guarantee methods of 
working which might be really faulty and insufficient, and would, 
if the supervision were more stringent, interfere with railway 
management to such an extent as to alienate it from the public 
confidence and destroy with it its moral influence and its capacity 
for usefulness. Whilst, therefore, it must be fully admitted that 
the public safety in the first place and public convenience in the 
second are the principal, if not the only, considerations which 
ought to govern such cases, it appears that these objects would not 
be promoted if a greater responsibility rested with the Board of 
Trade and its officers and a lesser responsibility with the company 
and their engineer. 

In 1889 there was passed the first real interference with 
the administration of the railways of the United Kingdom. 
The Act of 1868 as to passenger communication need not 
be taken seriously, but the Regulation of Railways Act of 
1889 (52 and 58 Vict., ch. 57) was much more aggressive, 
as it called for the adoption of interlocking, the block 
system, and automatic continuous brakes. If, however, 
the matter were looked into it would be found that all 
these safety appliances had been adopted by all the 
companies, and on some lines were in use throughout. 
The Act of 1889 then only hastened the final stages. 

The next matter to be noticed is the Railway Regu- 
lation Act of 1898 (56 and 57 Vict., ch. 29), which dealt 
with the hours of labour, and then came the Royal Com- 
mission on Accidents to Railway Servants in 1899, and 
the consequent Railway Employment (Prevention of 
Accidents) Act, 1900 (63 and 64 Vict., ch. 27). 
These events are within our memory, and need not be 
commented upon; but it may be of interest to note that 
Sir Francis Marindin, then the cenior inspecting officer, 
when before the Royal Commission of 1899, was asked 
by the chairman, “ Do you consider, speaking with your 
long experience, that the Board of Trade, as representing 
the State in its relations to the railways, should be 
endowed with further powers?” Sir Francis replied, “ No; 
I do not think the Board of Trade is the proper body. 
think that the Board, having held an inquiry into an 
accident under the provisions of the Act of 1871, is in a 
somewhat anomalous position in not being able to see 
that any recommendations they make are carried out ; 
but I should be very sorry to see the Board of Trade 
given any absolute power to oblige these recommenda- 
tions to be carried out. I think it would have a bad effect 
in more than one way. In the first place, it would take 
the responsibility off the proper shoulders, and the Board 
of Trade could not, by any possibility, assume any 
responsibility for working in yards or on railways at all, 
and if they were to have the power to oblige all their 
recommendations to be adopted, they would be assuming 
a responsibility which I do not think they ought to 
assume.” 

After having quoted the opinions of such experienced 
officers as the late Sir Henry Tyler and the late Sir 
Francis Marindin, we may fitly conclude by the following 
extract from a memorandum made by the present chief 
inspecting officer, Colonel Yorke, in 1907. He said: “It 
should be noted that although the officer may in his 
report make recommendations with a view to guarding 
against any similar accident occurring in the future, no 
power is given to the Board of Trade, or any other 
authority, to compel any railway company to adopt such 
recommendations. This omission is sometimes criticised 
as a defect in the Act, but it is not really so. The moral 
effect of the publication of the report with the cnticisms 
of the company’s methods is great,and it seldom happens 
that a company refuses to adopt, or at least to test, the 
recommendations made by the officer who held the 
inquiry. If, however, the company is of opinion that the 
suggestions of the officer are not likely to be useful, or 
are for any reason inexpedient, the company is at liberty 
to reject them, the responsibility of so doing resting on 
it. The effect of this latitude is to give the company 
discretion in the matter, and to enable the Act of Parlia- 
ment to be administered without undue interference.” 








AMERICAN FOUR-CYLINDER BALANCED 
LOCOMOTIVES. 


A FEW years ago there was considerable discussion in 
American railway circles as to the necessity of balancing the 
motion on fast locomotives, and a number of designs of four- 
cylinder compound and single balanced engines were brought 
out. Very little is heard about the matter now, but some 
railways use balanced engines more or less extensively. 

Four-cylinder balanced compounds of the 4-4-2 type are 
used with good results in express passenger service by the 
Atchison, Topeka and Santa Fé Railway, which has now 
about 170 of these engines. Some of these have both super- 
heaters and reheaters, but in the later engines only the 
reheater is used, and this is formed as an integral part of the 
boiler. It is placed next to the smoke-box, and between its 
rear tube plate and the boiler barrel proper is a combustion 
chamber, 24{t. long, with a manhole in the side. The barrel 
tubes are 144ft. long, and the reheater tubes 4ft. long. 

Steam is taken from a dome just in front of the fire-box, 
and carried forward by two interior pipes toa dome at the 
middle of the barrel. This contains the regulator, and a hori- 
zontal pipe leads forward to a tee head just behind the funnel, 
whence outside curved pipes lead to the two piston valves 
which control the steam distribution for the four cylinders. 
The high-pressure exhaust is delivered to the interior of the 
valve and passes thence to the reheater, from which it returns 
to the valve chest. All cylinders drive on the first driving 
axle. The Walschaerts valve motion is used, but in order to 
get sufficient length, the rod from the return crank on the 
main crank-pin leads backward to a link hung just forward 
of the rear driving axle. These engines were built by the 
Baldwin Locomotive Works, and their dimensions are 
tabulated in Table A. 

Four-cylinder balanced simple engines and compound 
engines of the 4-4-2 type are in use on the Chicago, Rock 
Island, and Pacific Railway. The simple balanced engines 
are fitted with superheaters, and show greater fuel economy 
than four-cylinder balanced compounds without superheaters. 
The results of tests made during a period of about ten days’ 
heavy service in winter weather are averaged in Table B. 
Theenginesrunon a division of 180 miles, where the maximum 





gradient is 1 in 132, the curves are easy, and there are long 
stretches of level. The trains weigh from 330 to 340 tons, 
and the average speeds are from 45 to 55 miles an hour, while 
the maximum ranges as high as 70 miles an hour, 

The boiler is of the ordinary type, with Schmidt super- 
heater; the superheater tubes are contained in twenty-four 
boiler tubes 5in. diameter. The steam is led to a valve 
chest, which supplies two 10in. piston valves mounted on one 
valve stem. The inner ends of the valves control the distri- 
bution to-the outside cylinder, and the outer ends control 
that of the inside cylinder. The Walschaerts valve gear is 
used. The cylinders are all in line under the smoke box, and 
all drive upon the first driving axle. 

In these engines, at 85 miles an hour, the vertical disturb- 
ance per axle is only 9751b.; thus the normal axle load of 
58,0001b. is increased and reduced to only 58,9751b. and 
57,025lb. respectively during each revolution, giving a 
difference of only 1.6 per cent. The vertical disturbance of 
the individual wheel is 6780 lb., a variation of 23 per 
cent. of the normal. The centres of gravity of the equivalent 
counterbalances for the reciprocating parts of the right 
and left wheels are 187 deg. apart; thus they balance each 
other approximately when each axle is considered as a whole. 
The vertical disturbances per wheel, also, are only about one- 
third as great as in similar two-cylinder simple engines. In 
these two-cylinder engines the vertical disturbance caused by 
the excess weight in the counterbalances required to balance 
the reciprocating parts is 22,7601b.; thus the normal axle 
load of 52,900 lb. is increased, and reduced to 75,6601b. and 
30,140 lb. in each revolution, giving an increase of 43 per 
cent. in dynamic weight over static weight. For each driving 
wheel this disturbance is 16,1001b., giving a difference of 61 
per cent. 

The four-cylinder balanced simple engines for this railway 
were built by the American Locomotive Company. Their 
dimensions are given in Table A :— 


TABLE A.—American Four-cylinder Balanced Express Locomotives 
of the 4-4-2 Class. 


MOI 2s cs) ot anc se oe CS .. Simple 
Balwey..: .. <. i. .. . « AB eee. .. CO, Rbaad?. 
Cylinders, high-pressure . . 15in. x 26in, 4 174in. x 261n. 
os low-pressure - ee Sim. x Qin. —_ 
Driving whee.s .. .. .. .. .. ft. lin. .. 6ft. lin. 
ie wheels. . a Ge ues See -. 2ft. Yin. 
Trailing wheels .. .. 3ft. lin. .. ft. 9in. 
Wheel , driving .. . 6ft. 10in. ee 

pF to’ BR, eee 32ft. Sin, .. 30ft. 10in. 

“a engine and tender 61ft. lin. 62ft. Sin. 
Boiler, diameter .. .. .. .. .. 6ft. 5ft. 10in. 
Steam pressure .. ae -. 1751b. 
Fire-box . . Say Git be bea” es 54ft. x 9ft. .. 5ft. x 85ft. 

: . : { 206 2in. 
Tubes, number and diameter . . 273 24in. ++ (24 5hin 
ae rer : 143 ft. 18ft. 

Heating surface, tubes .. .. .. 2318 sq. ft. 2521 sq. ft. 

” fire-box.. .. .. 190 sq. ft. . 195 sq. ft. 

aa ko 2508 sq. ft. 2716 sq. ft. 
Superheater heating surface .. .. 1147 sq. ft 479 sq. ft. 
Gratemurface .. .. «« «- sq. ft. 3 sq. ft. 
Weight on drivers 112,125 Ib. -- 116,0001]b 

Ty | aoe 62,225 Ib. .. 49,000 Ib. 

» on trailing wheels 57,325 Ib. .- 37,0001b. 

eee 202,600 Ib. 

»  engineandtender .. .. 405,000Ib. 352,000 Ib 
Tractive power .. .. .. .. .. 23,8001b 29,600 Ib. 
Tender wheels - <0 ae) oe wa ee 8 2ft. 9in 
Water intender.. .. .. .- 9000 gals. 7500 gals. 
Fuel in tender -- «+ «- Oil, 3300 gals. Coal, 13 tons 


TaBLE B. — Comparative Results of Two-cylinder and Four- 
cylinder Simple and Four-cylinder Compound Locomotives, 
Chicago, Rock Island, qnd Pacific Railway. All of Class 44-2, 














ES) (running time) 

Number of carriages 

Weight of carriages, lb. ee 

Equivalent water from and at 
212 deg.— 


No. 1. No. 2. No. 3. Per cent. of 
4-cyl. saving of 

simple 2-eyl. 4-cyl. No. 1 over 

super- simple. compound. ———— 

heater. No. 2. No. 3. 
Cylinders, iu. .. ..  ..  ..| 174x26 | 21 x 26 (15 &25 x 26, — _ 
Weight on drivers, Ib. .. ..| 116,000  102,00U 105,540 _ — 
Weight, total, Ib. .. .. .. 202,000 180,000 199,400 _- _— 
Heating surface, sq. ft. a 2,715 2,825 3,209 _ _ 
Grate surface, sq. ft. clad 43 45 5045 _ 
Boiler pressure, normal oe 170 185 210 _— _ 
i average .. 1703 177 195 _ _ 
Tractive power, Ib... .. .. 29,600 24,700 22,500 - — 
Length of run, miles .. .. 180 180 180 _ — 
Number of stops .. .. .. 6 7 14 _- _- 
Total time, h. min. sec. --| 5584615 556) 5 7 O _ a 
Running time, h. min. sec..., 4 34 13 | 4 32 20 4 46 36 — _ 








Per ton-mile, Ib... .. ..) 1.670 1.907 1.911 12.4 | 12.6 
Per pound coal used, lb. ... 7.000 6.650 7.470 — — 
Per pound dry coal, Ib. ... 7.470 7.070 7.770 = _ 
Coal per ton-mile, Ib. .. ..) 6.2385 0.2868 0.2557 16.9 (6.7 
Dry coal per ton-mile, Ib. ..| 0.2236 | 0.2696 0.2456 | 17.1 9.0 
AERODYNAMICS. 





Ir may interest some of our readers to see an examina- 
tion paper in aerodynamics, and we 1eprint that recently 
set by Mr. Blin Desbleds at the Polytechnic School of 
Engineering :— 

(1) Find the relation that must exist between the ‘‘ resistance to 
penetration” of an aeroplane and its ‘‘resistance for sustenta- 
tion” so that the aeroplane may move with the minimum propeller 
thrust. 

(2) At what speed should an aeroplane with a given supply of 
fuel be flown— 

(i.) In a duration competition ? 
(ii.) In a distance competition ? 
Assume in both cases the air to be still. 

(8) Prove that the ‘‘speed of minimum power” uf an aeroplane 
is that speed at which the resistance necessary for sustentation is 
three times the resistance to penetration. 

(4) Explain what Col. Renard meant by the “ quality ” of a pro- 
peller. Prove that all similar screw propellers have the same 
‘* quality.” 

(5) What different quantities must be measured in the experi- 
mental study of aerial propellers! 

(6) Show in what manner the efficiency of a propeller affects the 
maximum weight that can be lifted by an aeroplane. 

(7) Define the term “propeller speed.” Prove that the maximum 
effective work is done by a motor when the speed of trans- 
lation of an aeroplane which it drives through the air is about 0.57 
times the ‘‘ propeller speed.” 

(8) Explain why it is advantageous to give to an aerial screw 
propeller as large a diameter as possible. 

(9) What assumptions were made by Rankine in calculating the 
pressure which a fluid in motion exerts ona plane surface’ Are 
those assumptions correct in the case of air? Give reasons, 
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BOOSTERS. 
No. IX.* 

Sratic boosters are frequently employed on alternating 
current systems to enable the pressure at the ends of 
feeders to be maintained at the correct value, and this series 
of articles would be incomplete without some reference to 
this class of apparatus. Itis evident that with a constant 
pressure at the station bus bars, the potential difference 
between the far ends of long and heavily loaded feeders 
may be considerably less than that at the ends of short 
ones, and as a consequence itsometimes becomes necessary 
to boost those feeders which run to the most distant parts 
and deal with the most heavy loads. Speaking generally, 
boosting is done at the power station, but it is quite 
obvious that a booster can be placed at the feeding 
end or at any other point along the cable. The most 
common form of static booster consists of a transformer 
with tappings brought out from the secondary, and with the 
aid of a regulating switch the number of turns in series 
with the feeder can be varied at will. The principle will 
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Fig. 53—BOOSTER, WITH SECONDARY REGULATING SWITCH 





be understood from Fig. 53, where G is the generator, P 
the primary of the transformer, S the secondary, S! the 
regulating switch, and F the feeder connected in series 
with the booster. Perhaps the most important problem 
in connection with the design of a booster of this kind is 
to be found in the provision of a switch which will enable 
the various sections of the secondary to be cut in and out 
of circuit without giving rise to arcing troubles. It is 
evident that the switch must pass from one contact to 
the other without directly bridging the space between the 
two, otherwise a portion of the secondary will be short- 
circuited and bad arcing at the switch contacts will result. 
In order to overcome this difficulty the moving switch 
arm is generally made in two parts, which are insulated 
from one another, but connected together through a 
reactance coil. Thus in moving the switch from one 
contact to another the short circuit current is considerably 
minimised, and arcing is prevented. The potential set 
up across the reactance coil due to the short circuit 
current passing through it can be made to equal the 
pressure between the contacts, and as a result, when a 
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boosters complete is shown in Fig. 57, whilst Fig. 58 gives 
a back view and shows the method of bringing out the 
tuppings fromthesecondary. The choking coil connected 
across the switch arm contacts is also shown. 

Referring to the diagram of connections given in 
Fig. 55, the primary of the transformer is to be seen on 
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Fig. 55—CONNECTIONS FOR THE BERRY BOOSTER 


the right, whilst the secondary is represented by the zig-zag 
winding on the left. The various points at which 
tappings are taken off from the secondary winding are 
indicated at 1, 2, 3, &c., and the corresponding switch 
contacts to which these tappings are connected are in- 
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Fig. S4—-FRONT AND SIDE VIEWS OF THE BERRY BOOSTER 


switch blade leaves one of the contacts there will be no 
potential difference between it and the contact it just left, 
and therefore there is noare. This condition, however, can 
only prevail for one particular value of current, and at cer- 
tain loads there may be sufficient arcing to give rise to 
trouble at the contacts. To meet this contingency auxiliary 
carbon contacts are generally used, and these are so 
arranged that any arcing that may occur is confined to 


those contacts which are easily renewed. From the draw- | 
ing—Fig. 54—and the diagram of connections, Fig. 55, | 


the general construction and the system of connections 
of a modern static booster can be gathered. These 


dicated in a similar manner above. It can be seen by 
close inspection of Fig. 57 that there are two collecting 
rings on the switch, and the choking coil for preventing 
arcing is connected across these. On connecting the 
point 1 on the secondary of the transformer to the 
contact No. 1 on the switch, the starting end of the 
| secondary is connected to one of the mains, and it 
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illustrations relate to static boosters as supplied by the | 


British Transformer Company, Limited, of Hayes, 
Middlesex. These boosters consist of a 


transformer, combined with a _ regulating 


the drawing— Fig. 54—it will be gathered that 
the whole is built into a substantial wrought iron 
frame and is therefore self-contained. Any form of 
remote control gear can naturally be used in conjunction 
with the booster, but it seems that the apparatus 
illustrated represents that which has met with most favour 
in this country. These boosters, it will be observed, are 


mounted on wheels so that they can be moved from place | 


to place with great ease. A front view of one of these 
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Fig. 56—BOOSTER, WITH PRIMARY REGULATING SWITCH 


is clear that with all the other secondary tappings 
joined up to their respective switch contacts the voltage 
of the feeder will be raised on turning the switch handle 
in a clockwise direction. 

It is to be observed that the range of control of a static 
| booster can be doubled if a reversing switch is interpose 
circuit. With the aid of such a switch 


| in the porenieny 
le by reversing the ends of the secondary 


it is possib 





winding to cause the voltage due to the latter to Oppose 
the pressure due to the generators, and as a consequen 
the resultant pressure applied to the feeder will be that 
due tothe generator minus the booster’s voltage. Thus if 
the mean of the desired voltages be maintained at the bu 
bars the regulator can be used to increase or deg . 
this voltage, and the range of the booster is doubled 
Reversing switches of this kind are fitted to the static 
boosters as supplied by the British Electric Transformer 
Company, and they are to be seen below the main 
regulating switch in the illustrations, Figs. 54, 55, and 57 
The reversing switches are interlocked with the majn 
regulating switch, so that it is necessary to bring the 
handle of the latter back to the first contact before the 
reversing switch can be opened. In this way the chaneeg 
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Fig. S7—BERRY BOOSTER—FRONT VIEW 


of the operator opening the main circuit with the revers- 
ing switch are entirely eliminated. Naturally these 
reversing switches need not be fitted when a booster is 
only required for raising the voltage, and the illustration, 
Fig. 60, shows a number of boosters that have been built 
without them. It will be observed from this illustration 
that the British Transformer Co. builds these boosters 
with the regulating switches in the horizontal position, 
as in the case of the two boosters to be seen in 
the foreground. Static boosters of the oil-cooled 
type are also built by this company, and a booster of this 
kind is shown in the illustration, Fig. 59. The case con- 
taining the oil, it will be observed, takes the place of the 
framework in the air-cooled booster. 

Some firms build boosters with the regulating switch 














Fig. 58-—BERRY BOOSTER—BACK VIEW 


on the primary side of the the transformer, as shown in 
Fig. 56. It is obvious, however, that with this arrange- 
ment only part of the active material is brought into 
action at times, when the transformer is giving its 
maximum boost. It is to be observed that in the first- 
mentioned arrangement the regulating switch has to 
carry the whole of the current flowing in the feeder, 
whereas when the regulating switch is on the primary 
side it only has to carry the current in the primary. 
Further, it is to be noted that the latter arrangement has 
the advantage that if one of the mains is at earth potential, 
the regulating switch can be connected to that side 
of the primary. The practice of putting the regulating 


d|switch on the primary side is not so convenient from 


the point of view of getting a wide regulation, and the 
former method is generally adopted. 
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In order to boost a two-phase circuit we obviously need 


double switches and two regulating transformers, and a 


three-phase circuit may be regulated by using a triple- 

| drawing—Fig. 61—is at the extreme left, as shown, and 
| that the other switch D is at the extreme right, then we 
| may have the full pressure due to the booster assisting the 


pole regulating switch in conjunction with a three-phase 
transformer. The illustrations, Figs. 62 and 63, show 
a front and back view of a 50-kilowatt two-phase 
booster built by Ferranti, Limited, of Hollinwood, Lan- 
cashire. This booster is designed for a 2000-volt cir- 
cuit. It will be observed that this particular booster 
enables each phase to be regulated separately. It will 
also be noticed that each phase has two movable brushes 
and two auxiliary brushes arranged for bringing the chok- 
ing coil into action when the main brushes are moved 
from one control to the next. The regulating switches 
for one phase are shown at the upper part of the 
pooster, and those for the other phase at the lower part. 
By reference to the drawing—Fig. 61—which gives a 
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Fig. 59—OlIL COOLED BOOSTER 


view of the front of the booster with the latter in the 
horizontal position, it will be seen that when two brushes 
of the regulating switch are on the same contact the 
feeder is not boosted up or down. Take the two 
regulating switches shown on the left of the diagram for 
example, and assume that they are both on the contact A. 
Since this contact is connected to a single point on the 
secondary of the transformer, the current will simply pass 
through the regulating switch blades and the contact A and 
no part of the secondary winding will be brought into ac- 
tion. If, however, one switch blade is on contact A, whilst 
the other is on contact B, itis evident thatin order for the cur- 


rent to find its way from one contact to the other, it must | 


pass through the section of the secondary connected between 
the contacts A and B, and the voltage due to that portion 
of the secondary will be added to or subtracted from the 
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Fig. GO—GROUP OF 


main voltage, according to whether this boosting pressure 
18 assisting or opposing the main voltage. It is therefore 
obvious that, with the twelve regulating contacts, a 
regulation equivalent to twenty-four steps can be secured. 

or, with one regulating switch at the extreme right and 
the other at the extreme left, the full boosting pressure is 


obtained, which may be assisting or opposing the main 
pressure. 
Suppose, for example, the regulating switch C in the 


pressure due to the supply. If, however, we move the 


separate static booster becomes unnecessary. Again, in 
generating stations, where the bus-bar pressure is trans- 
formed up for transmission purposes, separate trans- 
formers can be used for the various feeders, and by 
bringing tappings out from the secondary windings 
the pressure can be maintained at the correci 
value at the various feeding points. But where it is im- 
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Fig. GI—CONNECTIONS FOR FERRANI!I TWO-PHASE BOOSTER 


switch C to the extreme right, whilst the switch D is 
in the position shown, then the boosting pressure will 
oppose that due to the supply. It is in this way that the 


' twelve contact switches can be made to provide for 


twenty-four regulating steps. This particular booster is 
designed to give a total pressure of 120 volts. The object 
of the four-pole switch shown at the back of the booster 

















Fig. 62—FERRANTI TWO-PHASE BOOSTER 


in Fig. 63 is to put the outers of the two single-phase 
feeders direct to earth. When the switch blades are 
in the left-hand position, as shown, the booster is out 
of circuit. 

It is evident that when transformers are used in a 
power station or a sub-station these can be used as regu- 





| 2000 volts. 


BERRY BOOSTERS 


possible or inconvenient for the regulation to be effected 
in the transformer house, a smal] booster transformer is 
used in conjunction with the main transformers. The 
primary is connected across the secondary of the main 
transformers, and the secondary of the booster is put in 
series with the feeder. x 
In the very early days of electric lighting stations it was 
common to find that each generator supplied current to 
one or two feeders, so that the voltage on these feeders 
could be raised or lowered as desired. But with the 
advent of parallel running it became impossible to raise 
the pressure on one feeder without raising it on them all, 
and it was then that the need for the static booster became 
apparent. Various forms of reactances were used in some 
of the early power stations, and these were for the purpose 
of reducing the pressure on the short and lightly loaded 
feeders, having a small pressure drop. It is clear that the 
greatest effect of a reactance coil is needed when the 
current in the feeder is least. This means that these 
coils must be provided with a sufficient number of turns 
to produce the maximum drop when the smallest current 
is flowing. This, coupled with the fact that the reactance 
voltage is far out of phase with the voltage of a high- 
power factor circuit, means that they are large for the 

















Fig. 68—FERRANTI BOOSTER—BACK VIEW 


work they have to perform. In addition they very much 
interfere with the inherent regulation of the system. 
When considering the question of boosting one or more 
new feeders leaving the generating station it is necessary to 
consider whether it will pay. This will obviously depend 
upon the working costs of the booster with the particular load 
curve to be met, as compared with the interest and sinking 
fund, charges entailed by the extra copper, which, if put 
into the cables, would reduce the drop to such an extent 
as to render boosting unnecessary. In his recently 
published book on three-phase transmission, Mr. W. Brew 
considers an interesting case of this kind. He takes as an 
example the case ofa 2000-volt single- phase feeder transrit- 
ting 300 kilowatts to a sub-station six miles distant. The 
maximum bus bar pressure at the generating station is 
2200 volts, and the working pressure at the sub-station 
The full load current is 150 ampéres, and the 


load factor 13 per cent. Two schemes are considered, A 


}and B. In the case of scheme A, a .15 square inch con- 
| centric cable with a C R drop equal to 510 volts is adopted. 


lating transformers, and the provision of separate boost- 
ing transformers becomes unnecessary. In a sub-station, | 
for example, where rotary converters are in use, it is | 
obviously possible to vary the pressure at the slip rings 
by providing the ordinary transformers with secondary 
tuppings and regulating switches when the provision of a | 


A booster used with this cable supplies 310 volts, so that 
the actual drop is 510 — 310 = 200 volts, which is the 
permissible value. In scheme B two .2 square inch con- 
centric cables with a C R drop equal to 200 volts are 
employed, so that no booster is necessary. In the case of 
scheme A, the cable and booster costs £9204, and the 
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cost of the cable in scheme B is £16,956. The standing 
and running charges with the booster amount to 
£825 7s. 5d. per annum, and without the booster 
£1125 7s. 8d. The saving by adopting the practice of 
boosting: therefore amounts to £299 9s. 10d. per annum. 
This is a very good example of the gain to be derived 
from the employment of a booster, and shows how, under 
certain conditions, it pays to put down a cable which will 
give a fairly big pressure drop, and to compensate this | 
drop with the aid-of a booster. 
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MECHANICAL STOKERS FOR LOCOMOTIVES. | 


MECHANICAL stokers have been used by a number of 
American railways to a limited extent, and the Pennsylvania 
Railroad, after experimenting with several designs, has 
decided upon extensive trials of a stoker invented by Mr. 
D. F: Crawford, locomotive superintendent of the North- 
Western Lines of the Pennsylvania Railroad System. Asa 
result of the operation of the first machine, 25 stokers are 
to be made and applied to engines of different types, working 
on divisions which have different conditions as to fuel, 
gradients, &c. The requirements which it was felt were 
essential to the success of a mechanical device of this kind 
were as follows :— 

First, it should be capable of generating sufficient steam 








realised by a skilful fireman giving constant attention to his 
work. But the working economy in fuel will be due to the 
greater efficiency of the machine as compared with the average 
fireman when stoking a large engine and having to endure 
the fatigue of continually shovelling coal during a long run. 
The same man—of average ability—may keep a better fire 
with less coal when relieved of this severe manual labour, 








AN ELECTRIC BALING PRESS. 


HITHERTO hydraulics have practically held the field 
against all comers as the source of power for baling presses. 
In places where the water pressure cannot be purchased from 
a central source, the use of hydraulic pressure carries with it 
the necessity of installing pumps, intensifiers, or accumu- 
lators, with their attendant heavy foundations and excava- 
tions. Now electricity is being adapted to this class of 
apparatus, and a new type of baling press, operated by an 
electric motor, is being placed on the market by Messrs. 
Hindle, Maitland and Co., 100, Deansgate, Manchester. In 
this press, of which we give an illustration herewith, the 
moving table is swung from the press head by means of steel 
wire ropes, which are arranged in sets of four, two at each 
end of the table, which is equivalent to lifting at the four 
corners. The end of each rope is secured to the press head, 
and thence passes round a number of sheaves whereby a 
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THE CRAWFORD MECHANICAL STOKER FOR LOCOMOTIVES 


under all conditions of service ; secondly, it should burn the | 
fuel in an efficient and economical manner, and with less | 
smoke than is produced with hand firing on the large engines ; 
thirdly, it should form a part of the locomotive and not be a | 
separate attachment ; fourthly, it should permit the fireman 
to have free access to the coal in the tender, and to the fire- 
door, so that hand firing could be done when necessary ; 
fifthly, the maintenance cost should be low, and the operation 
so simple as not to impose extra work upon the fireman. 

The Crawford machine is operated on the underfeed system, 
and as now perfected it is the eigth trial design, the experi- 
ments having been conducted during the past six years. It 
is now applied to engines of the 2-8-0 class of the following 
dimensions :—Cylinders, 22in. by 28in.; driving wheels, 56in.; 
weight, 90 tons ; grate area, 50 square feet ; heating surface, 
2844 square feet; boiler pressure, 205 1b.; tractive power at 
80 per cent. of boiler pressure, 39,6801b. Theapplication ofthe 
stoker does not change the appearance of the engine, the only 
exterior parts being the steam cylinder, which operates the 
stoker, and two small hoppers in the floor of the cab for 
feeding the stoker by hand when necessary. 

The steam cylinder A, in the accompanying engraving, is 
15in. by 12in., and is placed under the cab on the fireman’s 
side. It is horizontal, and the piston-rod—at the rear end—is 
connected to the lower end of a vertical rocking leverB. The 
upper end of this lever is connected by arms to two horizontal 
plungers C, working in the hoppers in the floor of the cab. | 
These plungers are 8in. diameter and 27in. apart between 
centres, and each feeds the coal into a trough whose upper 
edges are flush with the grate. The troughs extend the full | 
length of the grate, and in order to facilitate the feeding of 
the coal there are two inclined plungers working im the 
bottom—at D and E—thus supplementing the main plunger. | 
The first plunger is smaller than the main plunger, and the 
second one is still smaller in diameter. The three together | 
feed the coal along the troughs, from the sides of which it 
spreads over the grate. 

The coal in the tender falls through an opening in the 
floor into the rear end of a conveyor trough. Across this 
opening works a square plunger or slide F, which not only 
regulates the feed, but also serves to crack and crush any 
large lumps. The conveyor is a trough inclined upwards 
towards the foot-plate, in which works a reciprocating bar 
fitted with hinged blades. On the forward stroke these carry 
the coal forward; on the return stroke they swing up and 
ride over the coal. At the foot-plate end, the coal falls into 
the hoppers in which work the main plungers of the stoker. 
The stoker plungers, the conveyor, and the conveyor plunger | 
are all worked from the cylinder A and main lever B. 

While mechanical stokers are usually automatic, this is 
not the case with the Crawford stoker. The varying condi- 
tions in locomotive work make this impracticable for success- 
ful results, although it is practicable and successful in | 
stationary boiler plants. The fireman regulates the fire and 
the coal supply, but he does so by regulating the action of the | 
stoker engine. A peep-hole fitted with coloured glass enables | 
him to see the condition of the fire. Should the conveyor | 
break down, the fireman can shovel coal into the stoker 
hopper; if the stoker also should break down, the fireman 
can, fire the coal through the fire-door in the usual way. The 
mechanism, however, is simple and substantial, and as the | 
maximum speed is five strokes per minute, there is not much | 
wear and tear. No trouble has been experienced from | 
clinkers, and if the fire tends to burn thin in spots, the fire- | 
man can level the bed of coal, shake the grate, or add a | 
shovel of coal to keep it in proper condition. In other words, 
the apparatus ismainly to relieve the fireman from the severe 
muscular work of shovelling coal, but leaves him to exercise 
his skill in the proper management of the fire. The amount 
of smoke emitted is much less than with hand firing, even | 
when the engine is handling a heavy train. This is due to | 
the fact that the feed is continuous and small, and that the | 
fresh coal is not spread on top of an incandescent mass of | 
coal. The saving in coal consumption is not expected to be | 
veiy large. In fact, greater economy could perhaps be 


purchase is obtained, the free ends of the four ropes being 


| wound simultaneously on to drums, which are directly 


driven from a reversible motor through reduction gear. As 
is well known, in the hydraulic system the press head is 
attached to the cylinder by corner tie rods of the requisite 
combined sectional area to withstand the full pressure 
exerted by the ram. In the electric press no such stresses 
are involved on the corner pillars, which merely support the 
press head and machinery contained thereon, and act as 
guides for the moving table. The latter is forcibly pulled 
up by means of the steel wire ropes, which divide the load 
equally. Both table and press head are therefore of similar 
design, and are simply beams or girders supported at the 
ends, and loaded in some symmetrical manner distributed 
about the centre lines. The total capacity of the press is 
measured by the total number of ropes in horizontal section, 
multiplied by the safe load on each. i 

A series wound motor is adopted, in which the ratio of 
speed from no load to full load is at least 3to 1. This ratio 
can, if necessary, be made greater by employing a diverter 








Fig. 1i—ELECTRIC BALING PRESS 


resistance in parallel with the fields, or by using a double 
commutator motor, with a series parallel control. The motor 
is run in one direction to lift, and in the reverse direction 
to lower the table, an important feature of the design being 
that the sheaves should be limited to such a number that the 
efficiency of the wire rope blocks may be more than 50 per 
cent. when lifting the empty table, under which circumstance 
the table will run down by gravity when the motor is reversed 
and the rope paid off the drums. As the material is com- 
pressed the motor current gradually increases to a maximum 
corresponding to the total pressure required. Duplicate 
circuit breakers operate to open the circuit at the point of 
maximum load, and an automatic brake on the armature 
spindle sustains the table without further expenditure of 
electrical energy. 

The size of the motor required is determined by the maxi- 
mum specified pressure, and the final speci of the table at 
that point, thus, in a 100-ton press having a final speed of 





8in. per minute, the work performed would be at the rate of 
25 foot-tons per minute, or, say, 1? horse-power, the brake 
horse-power of the motor being about 50 per cent. groato, 
than this figure to allow for losses due to friction, as is ygya) 
in the design of electric cranes. The motor may, howeyo, 
be more highly rated, for not only does it run for a very short 
period, but the average of the load curve is only 25 per cent 
of its maximum. This is clearly understood by reference 1, 
the diagram—Fig. 2—showing the resistance of textile goog, 
to pressure. Very little resistance is offered during the 
greater portion of the compression, which simply means 
expelling air from the folds of the material. The useful 
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Pressure in Tons. 











Travel of Table in Inches. 
Fig. 2—RESISTANCE DIAGRAM 
energy involved is represented by the area of the shaded por. 


tion, in inch-tons, and by comparing the actual power applied 
the overall efficiency of any press can be ascertained. 








CONFERENCE ON THE EDUCATION AND 
TRAINING OF ENGINEERS. 


AS previously announced the Institution of Civil Engineers 
is holding a Conference on the education and training of 
engineers. This Conference takes place on Wednesday and 
Thursday, June 28th and 29th, and the programme has now 
been published. The Conference is divided into three 
sections. zs 

In the morning of the 28th Sections I. and IT. hold a joint 
meeting under the chairmanship of Mr. Anthony G. Lyster, 
and Section III. a meeting by itself under the chairmanship 
of Mr. R. Elliott Cooper, both meetings commencing at 
10.30, the former in the Library and the latter in the 
Theatre. In each case there are to be some opening remarks 
by the chairman. There are two questions which are to be 
discussed by Sections I. and II. The first is: ‘‘ The extent 
to which mathematical and scientific subjects should share 
with other subjects of literate education the attention of 
schoolboys who intend to enter later the engineering profes- 
sion.’’ This will be introduced by Dr. J. Gow and Professor 
Silvanus P. Thompson. The second subject is—‘' The 
question of specialised entrance examinations for University 
or College Courses of study in Engineering Science with a 
view to the curricula to be followed, and also of the inclusion 
in the latter of courses on modern languages.’’ This is to be 
introduced by Professor A. K. Schwartz. 

There are also two subjects before Section III. The first, 
which will be introduced by Mr. A. F. Yarrow and members 
of his staff and Mr. W. H. Allen, is as follows:—‘‘ The 
requirements of Practical Training and of Scientific Study, and 
the apportionment of time to them.’’ The second, to be 
brought forward by Mr. W. B. Worthington and Mr. H. F. 
Donaldson, C.B., is—‘‘ Practical training in Workshops or 
on Works of Construction, with special reference to training in 
the Engineer’s Office.’’ 

On the 29th inst. Sections II. and III. will first of all hold a 
joint meeting in the Theatre, commencing at 10 a.m., under 
the chairmansbip of Dr. W. C. Unwin, who will first of all 
make some opening remarks. Professor J. E. Petavel and 
Mr. J. W. Horne will then open a discussion on ‘‘ The 
Relation of Engineering Employers and Colleges from the 
point of view of the Practical Training of College Students."’ 

At 11.30 these two sections will commence separate meet- 
ings of their own, Section II. meeting in the Library and 
Section III. in the Theatre. There will be no meeting of 
Section I. The matters before Section II. are :—‘‘ The 
Value of a University Degree in Engineering Science in 
relation to Professional Competence,’’ the first speakers 
being Professor S. M. Dixon and Professor C. F. Jenkin ; and 
‘The Position and Uses of Engineering Laboratories in 
relation to Education at College.’’ This will be introduced 
by Professor W. E. Dalby, Professor John Goodman, and 
Professor Bertram Hopkinson. 

Section ITI. has also two subjects to discuss, the first being 
‘The relation of Practical Training to College Study; 
whether, or to what extent, before, sandwiched, or after its 
conclusion,’ introduced by Professor Archibald Barr and 
Professor Henry Louis ; and the second, ‘‘ Workshop Train- 
ing as @ Preliminary to Practical Training in other Branches 
of Engineering,’’ which will be introduced by Mr. John A. 
Brodie, Mr. G Mitchell Moncrieff, and Professor J. J. Welch. 
‘ The actual opening of the Conference will take p'ace at 
10a m.on the 28th and the closing of it on the 29th at 
1 p.m.; in both cases the meeting will be in the Theatre of 
the Institution and under the chairmanship of Mr. Alexander 
Siemens. 








Tue President of the Board of Trade was recently asked 
by Mr. Chiozza Money (1) if he was aware that the Prussian State R.uil- 
way Administration was vigorously pursuing a policy of electrifying 
its system ; and seeing that electric railways in Germany would 
facilitate the supply of cheap electric power to industry, and 
greatly increase Gases productive power, what steps he proposed 
to take to confer similar advantages on British railway traffic and 
British industry ; and (2) if, in view of the importance of the 
subject, he would present to the House a translation of the report 
to the Prussian Diet by the State Railway Administration on the 
economy and advantages of electric traction for long-distance rail- 
way traffic. Mr. Buxton said in reply that he was aware that it 
was proposed to equipcertain sections of main line on the Prussian 
State Railways for electric traction He did not think that there 
was so far any reason to be disappointed with the progress of 
electric traction in this country, and the Railways (Electrical 
Power) Act, 1903, provided facilities for its introduction on 
railways. But Parliament had not been inclined to encouraze the 
supply of energy by a railway company to other industries. [le 
would see if he could obtain a copy of the report referred to, and 
would consider the suggestion that it should be translated, 
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RAILWAY MATTERS. 


Aw application has been submitted by the Companhia 
Carris de Ferro de Lisboa, for a concession for the establishment of 
an electric tramway in Lisbon, viz., between the Largo do 
Intendente and the Rua dos Anjos, by way of the Avenida 
Almirante Reis. 

Aw application has been lodged with the “ Direccion 
General de Obras Publicas,” Madrid, by the Sociedad Anonima 
Banco di Castilla for a concession for the construction and working 
of an electric tramway between the Barrio de San José and the 
centre of the city of Las Palmas. 


Aw application is to be made to the Light Railway 
Commissioners for powers to construct a railway between Boston 
and Wrangle, and Benington, Leverton, Leake, and Butterwick 
to Wrangle. Goods traffic is to be provided for by a branch join- 
ing the Great Northern Railway in nm. The total cost, includ- 
ing the purchase of land, is estimated at £100,000. 


By means of a new junction, just on the point of com- 
pletion, with the London and North-Western on the Welshpool 
line, the Shropshire and Montgomeryshire Light Railway will be 
enabled to deal with through goods trfffic in and out of its 
station on to the main lines of the London and North-Western 
Railway and the Great Western Railway, and vice versd. 


Ir appears froma note in African Engineering that 
the route of the Messina railway, now under construction in the 
northern Transvaal, bas been changed. It will not go through 
Palmary, as originally surveyed, but from Tzaneen v4 Zoemaka«r, 
on the Dwaars River, Bandolier Kop, Zand River Poort, and 
Blaauwkop. The route is of practically the same length as the 
original, but will effect a saving of some £250,000. 


TxE total length of the Norwegian State Railways 
working at the end of 1910, including the new section between 
Flisen and Elverum (29 miles), and the Arendal to Aamli line 
(36 miles) recently opened, amounted to nearly 1630 miles. The 
tratlic receipts of the almost new Bergen to Christiania Railway 
have surpassed all expectation, the total number of passengers 
booked in 1910 having reached 74,000 as against 43,000 in 1909. 

Toe Tramway and Railway World states that the 
official tramway traffic returns of sixty-four of the principal under- 
takings of the United Kingdom for the week ending May 13th 
amounted to £214,532, or £19,384 more than for the correspond- 
ing week last year, while the track mileage was 2519, or 64 more 
than for the corresponding week. The receipts were at the rate 
of £85 33. 3d. per track mile, an increase of £5 13s, 6d. per mile 
as compared with last year. 

Ir is announced that the Austrian State Railways 
Administration has decided to introduce oi] fuel for locomotives 
on the lines between Vienna and Lemberg and Salzberg and 
Trieste, v4 Swarzbach. ‘The Roumanian Ministry of Public 
Works recently gave out large orders for oil for the needs of the 
Roumanian State Railways. The total orders amount to 405,000 
tons at 32.40f. per ton, to be delivered as follows :—-20,000 tons in 
1911-12, 25,000 tons in 1912-13, 180,000 tons in 1913-14, and 
180,000 tons in 1914-15. 

In a Foreign. office report on Hakodate it is stated that 
the total length of railways in Hokkaido at the end of 1910 was 
724 miles, of which 44 miles is double track. The chief extensions 
finished during the year were 48 miles from Ikeda to Rikumbetsu 
on the new line to Abashiri. and 31 miles from Fukagawa to 
Rumoe, a growing port on the west coast. An agitation is on 
foot to have the Government railway line on the main island 
extended some 30 miles to Ominato, a naval port on the north of 
Aomori Bay, and to have this place made into an open port. 


WE gather from a note in the Electrical Review that 
applications have been made to the Russian Ministers of Finance 
and Communications for concessions to construct two electric rail- 
ways. The first relates to a railway from Moscow to Ssergicwski— 
Possad, with branches to the three northern railway stations, the 
whole length being 69 versts, and the estimated expenditure on 
construction being £867;000. In the second case the railway 
would connect Sevastobol with Aluschta, 7@ Jalta, and would be 
126 versts long. The outlay is computed at £2,815,000, of which the 
greater portion would be raised by theissue of non-guaranteed bonds, 


Accorp1nG to the Contract Journal, sanction has been 
accorded to the doubling of the Oudh and Rohilkand Railway, 
between Benares Cantonment and Moghal Sarai, excluding the 
Dufferin Bridge, and for the construction of a line on the 2ft. 6in. 
gauge from Broach to Jambusar, about 31 miles, on the Bombay, 
Baroda and Central India Railway; also the construction of a 
railway on the 5ft. 6in. gauge from Bayana to Agra on the Nagda- 
Muttra Railway. Five additional oi] tank wagons are to be pro- 
vided for the North-Western Railway during 1911-12. For the 
Oudh and Rohilkhand State Railway, 125 additional covered goods 
wagons have been sanctioned. 


From a note in the Electrical Review it appears that 
an eighty years’ concession has been granted for the construction 
and working of a narrow gauge electric railway from Worblaufen 
by way of the valley of Worblem, whence it will join either the 
railway at Worb or the Berthoud-Thoune line, with a branch from 
Schermen to the communal boundary of Berne. The cost of con- 
struction is estimated at £°4,552. An eighty years’ concession 
has also been granted for the construction and working of a narrow 
gauge electric railway, 50 miles long, from Coire to Bivio dé 
Lenzerheide, Tiefenkastel and Oberhalbstein. The cost of con- 
struction is estimated at £340,000. 


With a view to cater for the Birmingham sub- 
urban traffic, which is very heavy, the Great Western Railway 
recently constructed at Swindon works four trains, each consisting 
of two eight-wheeled first and third-class and two eight-wheeled 
brake thirds, The coaches are 57ft. long by 9ft. wide, and have 
steel underframes, with 9ft. bolster bogies and laminated springs. 
The first-class compartments (says the ‘‘Great Western Railway 
Magazine”’) are finished in polished walnut and sycamore, the 
upholstery being dark green cloth. Polished oak has been used 
for the third-class compartments, the upholstery being blue and 
red rep. The trains are electrically lighted throughout on the 
Leitner system, the first-class compartments being provided with 
five lights with holophane globes, and the third-class with three 
lights. Steam heating is provided by means of cast iron radiators, 
and the heating is under the control of the passengers. The 
trains present a very handsome appearance, and a great feature 
about them is the carrying capacity—64 first-class and 220 third- 
class passengers per train. 


THE expanding metallic trenails employed on the French 
railways, states Hastern Engineering, consist of two steel shells, 
which, when joined, present the appearance of an ordinary bolt- 
shank, On the outer face are projecting circular rings, while the 
interior is threaded to take the screw-bolt which passes through 
the flange of the rail or chair. The two portions are held together 
by wire, and, when a hole of the proper size has been bored in the 
sleeper, are driven to a certain depth with one blow. The bolt on 
being screwed home tends to separate the sections, which spread 
out and form a wedge of great holding power. Old or worn bolts 
may be used for this purpose, thus considerably reducing the cost. 
hes pong on carried out in April, 1910, on beech sleepers which 
had been thirty-four years in position, gave a resistance to pulling 
of about 7 tons immediately after insertion of the trenail. Other 
experiments proved that the resistance to drawing actually increases 
with age and use. It is claimed for the device that it is very 
economical in use, since it saves labour and time, and is equally 
useful for replacing loose bolts and for fixing rails in the first place. 








NOTES AND MEMORANDA. 


Dorine the four months ending April 30th Great 
Britain exported iron and steel and manufactures thereof to the 
value of 144 millions, other metals 34 millions, cutlery, hardware, 
&c., nearly 24 millions, machinery 10 millions, and ships over 
14 millions. These items, with the exception of ships, represent 
an increase of approximately 24 millions over those corresponding 
for the same period of last year. 

Tue practice of casting chucking pieces on work, states 
the American Machinist, does not seem to as common as it 
deserves. A few ounces of metal cast in the right place often 
allows a piece to be finished: all over at one operation instead of 
two. This not only saves time, but ensures both ends being in line 
with each other. It often pays to thread the chucking piece with 
a die in a turret, and use a tapped chuck for holding it. 


Ir is stated that the energy from Niagara Falls, in- 
cluding operation on both sides of the Falls, is used at the rate of 
126,000 horse-power for electro-chemical process; 56,200 horse- 
power for railway service ; 36,400 horse-power for lighting, and 
54,540 horse-power for various industrial services ; the total being 
273,140 horse-power. Since the water of Niagara Falls represents 
probably 5,000,000 horse-power it would seem that only ry 5.5 
per cent. of the available power is being utilised at present. 


LaTELY complaints have often been made as to the 
uality of the Banka tin. As is shown by analysis made in the 
lingoe laboratory, very small percentages of copper and lead are 

now and then found in the tin. In order to prevent further com- 
plaints, it has now been proposed to take into the service two 
more temporary mine overseers in addition to the ordinary staff, 
and to place them at the disposal of the mining engineer of the 
Blingoe district, where in future all tin before being shipped will 
have to be examined. 


A BOILER at a chemical works at Derby has lately 
been dismantled after sixteen years’ service for steam-raising pur- 
poses with the local water. The boiler was found to be in a 
perfect state of preservation, and has never required any repairs 
to the shell during the period named. The method of treatment 
adopted consisted in adding sufficient soda-ash to the feed-water 
daily to show faint alkalinity in the boiler, and to blow off daily 
lin. or 2in. of water containing the loose deposited salts in the 
form of mud from the lower blow-off cock. About 1 lb. of soda- 
ash per day sufficed to bring about this result. 


A paTENT for a process of amalgamation of float gold 
has been taken out in France. By a kind of capillarity particles 
of gold are not wetted in washing, and remain, in spite of their 
density, on the surface or in suspension, and they also resist the 
action of mercury. To prevent this capillarity it is sufficient to 
add a caustic substance to the water to clean the gold, such as 
ammonia, lithia, potash, and soda, or salts of these alkalies. The 
gold particles not wetted by pure water are reached by alkaline 
liquids and obey the law of gravity. The solution has also a favour- 
able influence on the bath of mercury, keeping the surface clean. 


A MECHANICAL shaker for cement and sand sieves at 
the testing laboratory of the Intercepting Sewer Board, Syracuse, 
N.Y., consists of an old sewing machine rigged up to transmit a 
reciprocating motion to a wooden tray. The machine is driven by 
a belt from a small water motor, connected toa near-by tap, the 
spent water flowing into the sink. The tray on which the sieve 
and its collecting pan are placed contains a circular depression of 
slightly greater diameter than that of the sieves, and around the 
edge of the hole are set soft rubber buffers so that when the apparatus 
is in operation the sieve is shaken well and at the same time rotated. 


A paPER on the “ Heating of Cables with Current” was 
recently presented to the Institution of Electrical Engineers by 
Messrs. Melsom and Booth The experiments described in the 
paper were carried out at the request of the Wiring Rules Com- 
mittee of the Institution in the National Physical Laboratory. The 
research was an exhaustive one within the field covered, and has 
paved the way for a revision of the wiring rules whereby small 
rubber-covered cables can be allowed to carry heavier currents than 
under the old rules. These latter were based on pressure drop or 
a certain current density. The new rules are based on tempera- 
ture rise, and thus permit high current densities on small wires, 
since these have a large proportion of radiating area for a given 
cross section of metal. ‘The practical effect of the new rules will 
be that wiring for medium and small powers will become much 
cheaper, thus encouraging the use of electric power in small works, 
shops, &c, 

In a paper recently read before the American Institute 
of Electrical Engineers a power diagram indicator instrument is 
described for measuring dielectric losses on high-tension circuits. 
A kathode-ray pointer, actuated electrostatically, is used to trace 
the power diagram. The pressure of the high-voltage circuit 
applied to one pair of quadrants causes a proportional displace- 
ment of the ray pointer in one axis and the pressure drop between 
the terminals of a condenser in series with the high-tension circuit 
is applied to the other pair of quadrants. The ray pointer is thus 
made to trace a diagram the area of which is proportional to the 
product of the electromotive force and current. Alternating 
current produces a closed, or indicator diagram, the area of which 
is proportional to the energy of the circuit delivered in a cycle. 
The ray pointer consists of electrons discharged from the kathode 
at a negative potential of about 10 kilovolts. The potential, how- 
ever, of the moving electrons is zero, having been lost by acquiring 
a velocity due to the potential gradient. 

THE testing of electric motors to be used in gaseous 
mines necessarily demands great care. Ata works in Germany a 
testing chamber is employed built of strong wooden beams 
reinforced by iron bars. The front of this structure is closed by 
elastic paper walls, while all the other sides are solid, making an 
almost air-tight chamber. Into this the motor to be tested is 
placed and started. Then gases of various mixtures, corresponding 
in composition to every conceivable mine gas, are led into this 
chamber. The gases entering the motor itself are ignited by 
electric spark from the outside. If the protective plates and case 
are perfect, the explosion does not spread to the outside of the 
motor and communicate with the gases in the experimental 
chamber. The tests are repeated about twenty to thirty times 
with various gas mixtures, and only if no explosion results are the 
motors put into actual use. In case of an explosion, the paper 
walls in front of the chamber act as safety valves. All switches, 
apparatus to test gases, &c., are on the outside of the chamber in 
a small observation house a short distance away. 

An article on the Norwegian and other continental 
plants for the fixation of atmospheric nitrogen recently appeared 
in the columns of our American contemporary, the Llectrical 
World. The author, Mr. J. B. C. Kershaw, estimates that about 
100,000 horse-power is applied to this purpose, and that this power 
will be doubled by the end of the present year. He believes that 
we may yet see the successful commercial establishment of similar 
plants in England and America, although the cheap water power 
of Norway now makes that country the economically suitable site. 
Production chiefly takes the form of nitrates of potash, soda, or 
ammonia, and of nitric acid. It is quite probable that in the near 
future this department will be found the most successful among the 
electro-chemical developments that may find employment for 
water power, and there appears to be no reason why countries 
without this advantage rin +) seek to compete until the demand 
overtakes the ible supply from these naturally favoured 
districts. Mr. Kenhax’s figure of £1 per kilowatt year asa 
reasonable cost of generation attained in Norway in connection 
with this industry, is scarcely encouraging to British engineers 
who might wish to take some part in nitrate production, 





MISCELLANEA. 


A Factory is to be started on the Thames, at Barking, 
for the extraction of rubber from the latex of the Tirucalli trees 
which are so prolific in Natal. From a notein African Kagineeriny 
it appears that a new process of extraction has been discovered, 
and is said to quite satisfactory. 


Ir is stated that the trials in the forest of Hagenau 
with the new quick-firing gun have proved extremely unsatisfac- 
tory. Details of the results of the firing tests are not officially 
issued, but figures are quoted on apparently reliable authority 
which show that an extremely low average of hits was registered. 


By permission of the Commissioners of Inland Revenue 
and the Marylebone Borough Council, an automatic machine for 
delivering penny stamps has been placed by the fountain in Oxford- 
circus. e hear that arrangements are being made to erect 200 
of these machines in various parts of London and in certain large 
towns in the provinces. 


Tue Scottish mineral oil companies have secured from 
the Admiralty contracts for the supply of 40,000 tons fuel oil, 
equal to 10,000,000 gallons. This is double the quantity contracted 
for last year. The terms have not been disclosed, but it is under- 
stood that the price fixed is a low one. The importance of the 
contract lies in the indications given that Admiralty requirements 
will in future be greatly increased. 


THe monthly journal of the Amalgamated Society of 
Engineers reports that the engineering trade continues to be busy, 
and there has been a further large decrease in number of ‘unem- 
ae members, who now number only 2670 out of a total mem-, 

rship of 113,789. During the quarter the society’s funds 
have increased by £11,080 15s. 1d., which, though satisfactory, is 
far short of what it would have been if the heavy drain of the 
holiday benefit was minimised or removed. 


In his report to the New South Wales Government 
concerning the Burrinjuck irrigation scheme, Mr. Edward Mead 
states that the area is capable of supporting 200.000 people in 
comfort. The whole area, he says, is suited to an easy and 
economical distribution of water and a growth of a wide range of 
valuable crops. Settlers would be free from all dangers of 
drought. Mr. Mead recommends that a number of skilled irri- 
gators be brought from Western America, Spain, and Northern 
Italy, and the dairymen from Holland and Denmark. 


An article dealing with the supply of electricity in 
Germany is referred to in the Electrician. It is stated that the 
change which has converted Germany from an agricultural into an 
industrial country has been accompanied by a rapid extension of 
the uses of electricity. Practically all towns of over 20, 
inhabitants are provided with electricity supply stations, and much 
attention is now being paid to various schemes for linking up rural 
districts. On the other hand, gas interests are very active, and 
the employment of gas has been considerably pnt He in places 
where the rates for electricity are high or complicated. 


A REPORT by his Majesty’s Consul at Adrianople on the 
trade of that district in 1910 states that a large number of revolvers 
were imported last year ; 70 per cent. of these were manufactured 
at Eibar (Spain) in imitation of the Smith-Wesson model, and were 
sold at Adrianople at prices ranging from 13f. to 18f. (10s. 6d. to 
14s, 6d.) each. Sporting guns of Belgian manufacture are sold, 
the price at the factory being from 4f. to 60f. (3s. 3d. to £2 8s.) 
apiece. Owing to the increased facility in obtaining powder, there 
is a good demand for these. British sporting guns enjoy an 
excellent reputation, but their price is prohibitive for the majority 
pal purchasers. A few are imported from Constantinople on special 
order. 


Tue Engineering Standards Committee has issued 
the standard specification for cold-drawn steel tubes for locomo- 
tive boilers. The maih features of the specification are that the 
actual weight must not differ from the calculated weight Ly more 
than 24 per cent. below or 5 per cent. above, allowing 480!b. per 
cubic foot. Strips from the tubes must show a tensile strength of 24 
tons. with an elongation of 28 per cent. in 8in. They must stand 
bulging at ends without cracking till enlarged 15 per cent. in 
diameter for tubes under 11 s.w-g. in thickness, and 124 per cent. 
for tubes 11 s.w.g. to 8 s.w.g., and also the usual flattening tests, 
and finally, must stand a 1000Ib. per square inch hydraulic 
pressure. 


In 1910 wireless telegraphy was for the first time 
applied to the service of deep sea fishing, and the credit for this 
achievement is due to Germany. The Geestemunde steam 
trawlers Berthold and Dietrich, and five other fishing steamers 
were fitted out with wireless apparatus by means of which they 
were enabled to direct one another to the best berths, exchange 
news about their respective hauls, arrange about sales before 
reaching port, and communicate freely with other ships and the 
land. Although the experiment was so recently made the results 
have been so satisfactory that the German ‘‘See fischerei Verein” 
has decided to extend the system to sailing fishing vessels. 
Touring smacks are now fitted out with the installation. 


Tue sum of £1000 has been placed by a colliery 
proprietor at the disposal of the Secretary of State for the Home 
Department to be offered as a prize for the safest and most 
efficient electric lamp or lamps for miners. According to the 
Journal of the Royal Society of Arts the competition is open to 
persons of any nationality, and the lamps submitted must reach 
the Home-office Testing Station, Rotherham, not later than 
December 31st, 1911, Particulars of the requirements which the 
lamps must fulfil may be obtained at the Home-office. In judging 
the competition, regard will be paid to (a) the first cost of the 
lamp ; ()) the cost of maintenance ; (c) convenience in handling, 
and (d) the weight of the lamp when charged and ready for 
use. 


ELEctrRICc agriculture is now attracting a great deal of 
attention, and the simple system devised by M. Basty should be 
worth further investigation. It consistsin standing upright in the 
ground in the neigbourhood of the plants thin iron rods provided 
with non-corrosible points. The rods may ba about 6ft. long for 
cereals, and about jin. diameter. The theory is that these rods 
cause discharge from their points, and create electric oscillations in 
the ground which benefit the plants. M. Basty showed at a recent 
exhibition a number of plants raised in this way, spinach, straw- 
berries, green peas, &c., which were both earlier and better than 
others grown in the ordinary way in neighbouring plots. It would 
be interesting to know if the chemical effect of the iron had any- 
thing to do with the results. 


At a recent meeting of the Redditch Urban Council, a 
long report was read from Mr. W. J. Ferguson, works manager at 
the Electric Supply Works, respecting the proposed extension of 
the undertaking, for which a new loan of £5850 will be necessary. 
It was pointed out that in the past winter the maximum load of 
444 kilowatts was frequently exceeded. To ensure a more satisfac- 
tory supply, and to meet the increased demand for current, the 
works manager proposed that the existing gas generating set, 
consisting of two gas engines and one 100-kilowatt gas-driven 
alternator, be disposed of and replaced by steam generators, 
including a new turbo-alternator. The cost of the extensions and 
modifications was estimated at £5850. The Committee recom- 
mended that the chief electrical engineer of the West Bromwich 
Corporation be asked to report upon the scheme. The report was 
adopted, approving the extension scheme, and the clerk was 
instructed to apply to the Local Government Board for sanction to 
borrow the money required, 
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The National Experimental Tank. 


WE are now upon the eve of the official opening 
of the National Experimental Tank, which is prac- 
tically the gift of Mr. Yarrow to the nation ; and is 
mainly intended for experimental work of a 
national character, connected with the science and 
practice of shipbuilding. According to Mr. 
Yarrow’s expressed intentions, the tank is to bea 
department of the National Physical Laboratory at 
Bushey, but is to be directly controlled by an 
Advisory Committee. This Committee, as formed, 
consists of ten members, with Lord Rayleigh as 
chairman, and Sir William H. White as vice- 
chairman. Two members are drawn from the 
governing body of the Laboratory, four are directly 
nominated by the Institution of Naval Architects, 
and four are drawn from the Executive Committee 
of the Laboratory. The Tank is therefore to be under 
the care of a most influential body of technical 
men. Among the by-laws framed by this Committee 
are two which are in accord with Mr. Yarrow’s 
desire, and which, perhaps, contain the most im- 
portant features of the scheme. One is that the 
Advisory Committee shall advise as to problems 
to be investigated in the public interest, and as 
to publication of the results. The other is that 
it shall decide as to work to be undertaken for 
private firms, specify in particular the conditions 
under which such work shall be done, make 
arrangements whereby the confidential character of 
the work shall.be secured, and settle principles upon 
which fees are to be charged. The scope of the 
tank work is thus fairly clearly indicated by these 
two regulations, and there are many who will closely 
watch the procedure adopted in both its early and 
subsequent career. 

It is obvious that there may be difficulty in 
deciding what exactly is work of national and public 
interest, and what is of a purely private nature, 
undertaken for the benefit of particular commercial 
concerns. Those who know something of the 
multifarious demands that may be made upon atank 
which is available to all and sundry, will realise 
how inadequate one such institution may become, 
for the purpose aimed at. There is a limit, how- 
ever, to the amount of investigation possible in a 
given time, and this will automatically adjust 
itself. Great care and discretion will have to be 
exercised by the Advisory Committee, when a 
particular problem, offering special technical diffi- 
culty—connected perhaps, with some proposal 
for which widespread tenders are being asked— 
comes up for solution. It will be surprising if 
more than one firm do not apply straightway to the 
National Tank for help. How is the Advisory 
Committee to adjudicate between the respective 
claims to attention? Is it to be “ first come, first 
served,” or are all the applicants to be supplied 
with a common solution at so much per capita? 
The clause regarding the confidential treatment, 
which would naturally be expected in such a matter, 
would have to be rigidly adhered to, for the appli- 
cants would probably be competitors in the same 
market. Of course, if the investigations at the 
Tank were not undertaken until the contract were 
fixed the objection would not apply with the same 
force, and perhaps some such rule could be use- 
fully adopted. The work might be carried out for 
prospective owners, instead of for prospective 
builders, before the invitations to tender were 
issued, and the results embodied in the specifica- 
tion. This might obviate one difficulty by creating 
another. In any case great tact and discrimination 
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national asset could be exploited for any private 
interest. It seems to us that a better plan would be 
entirely to reserve the Tank for work of a purely 
national and general nature, such as continually 
arises in the ever-changing designs of ships and 
their means of propulsion. The Tank would have 
somewhat the same relation to the mercantile 
marine as that at Haslar has to the Royal Navy. 
There would then be no room for cavil at real or 
imaginary preferential treatment. Such a course 
would involve very serious and careful considera- 
tion, and a wide knowledge by the controlling 
directorate of the necessities of the case. A glance 
at the names of the members of this body gives 
complete assurance that this would be forthcoming. 

The average shipbuilder will probably agree with 
this view as a general proposition, but there is a 
probability that when some particularly knotty 
problem emerges, involving a large amount of capital 
to an individual, it may have the effect of giving 
bias to his view of the value to him of a tank, to 
the cost of which he has contributed a share, but 
from which he may not derive the particular bit of 
special information he requires. Things domestic 
have a way of blinding one to the relatively greater 
importance of things imperial, just as a shilling 
over the eye may cover the sun. Besides this there 
is, of course, a serious objection to operating a tank 
on a purely academic basis. Such a method applied 
to shipbuilding loses half its value, unless the 
experimental work is also very intimately correlated 
with actual measured mile trial results obtained 
from the ships themselves. 

If experimental work were confined to measure- 
ment of resistance of various forms of hull, it might 
be reduced to an exact science; but this is only a 
part, and often a comparatively small part of the 
problem as it usually presents itself. The form of 
hull which gives the least resistance for the 
required conditions may not necessarily be the best 
for propulsion, say by screw propellers, which aug- 
ment the resistance by an amount which depends 
upon many factors, form of hull being only one. 
Dimensions of propellers, form of shaft supports, 
and other features all add their quota to the 
problem as a concrete whole. It is absolutely 
necessary, then, in order to obtain accurate quanti- 
tative predictions from tank results, that they be 
made in full knowledge of past experience with 
many types of ship, and that they be followed by 
exact comparisons with the results subsequently 
obtained on the ships for which the experimental 
work has been done. We should imagine that 
even if special work be undertaken for a definite 
fee, there may be some difficulty in keeping 
a National Tank fully in touch with the trial results 
obtained by the shipbuilder. There seems to be 
little inducement for the latter to hand over his data 
to such an institution, the information which the 
tank can give being already in his possession. The 
solution again would seem to be to make the 
National Tank an institution devoted solely to 
research work, which would be largely of a com- 
parative and qualitative, rather than a quantitative 
kind. The results would be made publicly avail- 
able to everyone concerned to know them, as is at 
present intended. In this way its value would un- 
doubtedly be very great, and its time would be fully 
occupied. There are many unsolved problems, and 
there will doubtless be many more as time goes on. 
Developments are taking place every day, some of 
a far-reaching kind—‘the old order changeth, 
giving place to the new,” and each presents its own 
peculiar difficulties. A tank wholly devoted to 
experiments made for private individuals, and 
charging fees commensurate with its expendi- 
ture, would be on the same footing as any 
other commercial undertaking. A tank wholly 
devoted to research work, and endowed to 
that end for the good of all, would be on a 
similar footing to any other educational institute 
devoted to research. A tank given to a nation for 
a nation’s benefit, but also available for use by 
private individuals, presents some possible difficul- 
ties of administration, unless the demands for its 
services are much smaller than might be reasonably 
anticipated. The time will surely come when large 
shipbuilding concerns will find that not only will 
one tank not suffice to serve the individual needs 
of a nation of shipbuilders, but that it is hardly 
adequate to the needs of one large firm, where full 
use is made of its possibilities in dealing with new 
propositions, and in recording and analysing 
attained results. A private tank has little time for 
research work, which to be adequately done should 
go on unin'‘erruptedly and connectedly, and it is this 
function which a National Tank might be called 
upon to perform. At present the financial position 
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high standard. The guarantee fund is barely com- 
plete even now, and for the time being the Tank 
must make its own bread. In the course of time, 
however, we hope to see it become a national asset, 
supported voluntarily by those who benefit by it 
and by the nation at large. 


The Value of a Vacuum. 


WE have more than once considered in these 
pages the cost of a vacuum. We propose now to 
treat the subject in a somewhat different way, and 
write about the value of a vacuum. Most of our 
readers are, no doubt, familiar with the fact that 
Mr. Morison read in Newcastle last November, 
before the Institution of Engineers and Shipbuilders, 
a very able paper on “ The Economical Working of 
Reciprocating Marine Engines and their Auxiliaries.”’ 
His thesis is that by augmenting vacuums at sea a 
considerable economy may be obtained. Against 
this it is argued that the advantage secured in this 
way is wholly lost by the fall in the temperature of 
the feed-water. To which Mr. Morison replies that 
all the heat that the feed-water can take up is to 
be had from the exhausts of the auxiliaries. It will 
easily be seen that on to these main conten- 
tions can be tacked a number of other arguments 
for and against either view. Mr. Morison’s 
paper was followed by a discussion, which was 
adjourned to December 16th, when it was again 
adjourned until the fourth general meeting, 
when it was confined to the reading of a 
number of communications from members who had 
not been able to attend previous meetings, and Mr. 
Morison’s reply. It forms no part of our purpose 
to go over in any detail the arguments for and 
against high vacuums put forward. That would be 
to repeat what has already been said in these 
columns. A distinguishing feature of this discussion 
claims our attention now. It is the curious way in 
which gains and losses have been estimated and 
stated, apparently with little or no reference to 
thermal conditions. We are told that an inch of 
vacuum represents a gain of, roughly, 5 per cent., 
the gain being measured by the reduction effected in 
the weight of steam used per horse per hour. It 
almost goes without saying that the precise value 
of an inch of vacuum was keenly disputed. On the 
one hand it was held to be practically invariable; 
on the other, to change with the range. Thus the 
gain by raising the vacuum from 27in. to 28in. was, 
say, 5 per cent.; but raising it from 28in. to 29in. 
it became 6 per cent. Not one of all the 
speakers addressed himself to explaining how 
the economy was obtained. It seems quite 
obvious that the condenser can only affect the 
engine in one way, namely, by reducing the back 
pressure in the low-pressure cylinder, and this no 
matter whether the engine is compound, triple, or 
quadruple. But no attempt was made to trace a 
connection between the reduction in back pressure 
and economy. One speaker did, indeed, attach 
weight to the increase in horse-power, but nothing 
came of his utterances. Let us take the case of 
the s.s. Indrabarah, twin screw, 5000 indicated 
horse-power. The low-pressure cylinder is 62in. 
diameter with a piston speed of 712ft. per minute. 
Now 1b. pressure on this piston represents, in 
round numbers, 65 indicated horse-power. Two 
inches of vacuum represents 1 lb. per square inch. 
By increasing the vacuum from 26in. to 28in. we 
have then for the two low-pressure cylinders a net 
gain of 130 indicated horse-power. Taking the 
total power at 5000, the saving represents 2.6 per 
cent. How can it be greater? If the saving were 
double this then the vacuum must have been 4in. 
better instead of 2in. Tested in this way, we 
always find something unexplained, and we 
can only conclude that this something is 
really the slightly increased power obtained 
without an increase in steam consumption, 
which seems a very unsatisfactory hypothesis. 
We can take again another ship, the Djerissa, 
which has low-pressure cylinders 64in. diameter with 
a piston speed of 400ft. per minute. One pound 
pressure represents 39 indicated horse-power, and 
for the two cylinders 78 indicated horse-power, as 
the utmost that can be got in return for two extra 
inches of vacuum. The engines indicate a little 
over 1000 horse-power. Now, 78 is 7.8 per cent. 
of 1000. There is no reasonable connection between 
two results so widely apart. Why should the effect 
of an inch of vacuum be so much greater in one 
set of engines than in the other? The answer lies 
somewhere round the fact that the low-pressure 
pistons are actually less in diameter for 5000 indi- 
cated horse-power than they are for engines 
indicating just about one-fifth as much, and so we 
have the old question of cylinder proportions 





brought up again. It would appear, then, that the 
saving to be effected—in other words, the influence 
of the condenser—is very largely dependent on the 
dimensions of the low-pressure cylinder, and that 
by varying this factor we can get quite contradictory 
results from changes in vacuum. In other words, 
percentages do not depend on the vacuum alone, 
but also on the relations which the area of the low- 
pressure piston bears to the indicated horse-power 
developed in all the cylinders—a fact ignored during 
the discussion. 

It is, perhaps, necessary to say here that we 
are not in any way criticising the performance of 
condensers of any type or kind. We are considering 
the statements put forward by various highly com- 
petent authorities in the course of a most important 
discussion. There is by no means a consensus of 
opinion among sea-going engineers regarding the 
value of a high vacuum. It is essential to the 
conversion of the heretics that facts should be con- 
clusive; and to be conclusive they must be 
complete. This is just what so far they are not. 
Mr. Morison’s paper is followed by an appendix 
containing particulars of the running of several 
ships such as those we have cited above. The 
engines are all very excellent and very economical ; 
but we have no means of determining how much of 
their economy is due to the very high vacuum 
carried by them all, and how much to general 
excellence of design and care in working. We do not 
for a moment dispute the efficiency of the improved 
condensing arrangements, but we do say that with 
the data before us it is impossible to attach 
any numerical value to it. Mr. Scott-Younger, 
in the course of the discussion, calculated values 
on a somewhat different basis from that which we 
have employed. He takes the whole average 
pressure of the Indrabarah’s engines, for example, at 
39.5 lb., and he estimates the saving effected by 
reduced back pressure in percentages of this, and 
not as we have done, of the total power indicated ; 
but this does not help much. In point of fact, 
we have in these fine steamers too many experi- 


;ments going on at the same time—improved 


condensers, better port arrangements, the utilisa- 
tion of auxiliary exhaust, excellent boilers, and so 
on. Mr. Gibbs’s remarks on this point may be 
quoted with advantage. He is responsible for the 
designs of the Djerissa, Camerata and Boukadra. 
“The cylinders were specially designed to give a 
low speed of steam through the ports, with the 
result that the vacuum registered on the low- 
pressure cards approaches that shown in the con- 
denser. The coal used per indicated horse-power 
on the steamers averages about 1.45 lb. This result 
is good, but it would no doubt be better if the 
machinery were run at a power nearer approach- 
ing full load rather than at about three-quarter 
load. As, however, these ships have occasionally 
to run for tides, it is necessary to carry a reserve 
of power in the machinery. The results obtained 
in carrying cargo economically are satisfactory.” 
This may be contrasted with dozens of cases in 
which the back pressure in the low-pressure 
cylinder is 5 lb., 6 lb., or even, as in one case which 
came under our own notice, 7 lb. more than that in 
the condenser. 

Dr. Weighton succeeded in complicating a posi- 
tion none too simple. It will be remembered that 
Mr. Morison has presented a low-pressure cylinder 
to the experimental engine at Newcastle College. 
With this Dr. Weighton had been carrying out 
experiments, and he called particular attention to 
the difficulty which he had experienced in getting 
any definite or conclusive results. We cannot 
reproduce all that he said; we must content our- 
selves with a few quotations :—“ First of all, I 
ought to explain again that anyone who has not 
experimented—and this is purely an experimental 
subject—cannot possibly be aware of the exceeding 
intricacy of it, and the exceeding liability to error 
on the part of the experimenter. I have found this, 
for instance, time and again, that, after making a 
whole day’s carefully conducted trials at different 
vacua, without stopping the engines, even at the 
meal hour, and taking all possible precautions that 
I could think of, that I got results which, when 
analysed, showed quite unintelligible character- 
istics.”’ Endeavouring to get over these troubles, 
he “ found the order in which the vacua were taken 
largely influenced the results. That is to say, if 
we began our trials with the highest and ended 
with the lowest vacuum, we got certain results. 
If, on the other hand, we began with the lowest and 
ended with the highest, we got different results.” 
He makes no attempt to explain why. To get 
more accuracy he tells us that he ran a series of 
five-minute experiments. What this means pre- 
cisely we do not know. The obvious deduction at 





the moment is that the savings he has secured ayy 
so small that it is difficult to measure them. The 
percentages, we may add, will vary somewhere jn 
the inverse ratio of the power developed. We are 
glad to see that he has promised a paper in which 
he will set forth the result of his investigations, 

The conclusion to be drawn from the discussion 
is that a considerable difference of opinion gjjj 
exists as to the value of a couple of inches increagg. 
in the vacuum carried in sea-going ships. In point 
of fact, when we find normal vessels doing with 
1.27 lb. of good north country coal per indicated 
horse-power for all purposes, as stated by Mr 
Myles; of the Northumberland Engine Works, 
Newecastle-on-Tyne, it is easy to see that further 
improvements can only be effected with great diff. 
culty ; and so for the present the pecuniary values 
of high as compared with normal vacuum’s at 
sea must be regarded as a question waiting an 
answer. 


Manceuvring Aeroplanes at Low Speeds, 


THE principal drawback of aeroplane races, as 
they are carried out at the present moment, is that 
they tend to perpetuate a type of machine which 
can only be regarded as a transition between the 
experimental aeroplane and the practical flying 
machine. So long as huge prizes are offered for 
pure speed contests competitors can only afford 
to employ aeroplanes which have given the best 
results. There is no incentive to use others that 
have not proved their value, and when there is a 
run on one successful type of aeroplane inventors 
got very little encouragement for the development 
of new ideas. The type of monoplane specially 
favoured in races just now is well known. To 
understand its dangers and drawbacks we will follow 
a machine on its flight. Before starting the 
aeroplane is held back by half a dozen men, while 
another pulls round the propeller. This is of itself 
a sufficiently dangerous operation, for if the man 
should slip forward his arm would certainly be 
amputated, and he would probably be killed. If 
the ground is level and free from obstacles the flight 
is started without difficulty, and the speed is 
already sufficiently high to minimise risk. So 
long as the speed is maintained at about sixty 
miles an hour the machine is little affected by 
the strong and steady currents met with at fairly 
high altitudes, although there are times when the 
aeroplane plunges, jolts, and shakes in an alarming 
manner. These currents change now and then into 
violent whirls or eddies, especially above valleys, 
and the pilot occasionally encounters an “air hole,” 
when he drops like a stone until the machine meets 
with resistance in a denser atmosphere and con- 
tinues its onward flight. Amidst these perils the 
airman depends for safety on speed, and it is 
argued that with a speed of 100 miles an hour 
there could be no danger at all. Supposing, how- 
ever, the engine has stopped and the machine 
starts gliding to earth, there is considerable risk of 
disaster when encountering “ air holes "’ or whirling 
currents. This danger always exists when the air- 
man is landing, for if the currents are stronger at 
higher altitudes they are often extremely treacherous 
near the surface. The configuration of the soil, 
buildings, woods, or other obstacles cause atmos- 
pheric disturbances which seriously affect the 
stability of an aeroplane as the speed diminishes 
on nearing the ground. The stability, depend- 
ing upon warping for the preservation of equili- 
brium, is in direct relation to the air resist- 
ance, which increases as the square of the speed. 
On slowing down to land, the resistance falls 
in a like ratio, and the stability obtainable by 
warping rapidly lessens. At this moment a strong 
gust of wind is sufticient to turn over a machine, 
and safety in landing depends upon good luck and 
favourable atmospheric conditions. During the 
recent races from Paris to Madrid and from Paris 
to Rome the competitors, with scarcely an excep- 
tion, met with accidents when landing, and in 
the majority of cases the machines were so 
damaged that the airmen were unable to proceed. 

Obviously, therefore, the first thing to be done is 
to overcome the dangers of landing either by 
obtaining natural stability or by enabling the air- 
man to control his speed. The question of natural 
stability is one that will have to be worked out by 
patient experiment and research. We will there- 
fore deal first with the control of speed, which is 
the only possible solution for existing types of aero- 
planes... In a conference a few months ago before 
the French Institution of Civil Engineers, Pro- 
fessor Soreau stated that an aeroplane could only 
be made relatively safe by equipping it in such 
a manner that the airman would be able to 
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control the speed at will. If he should find him- 
gelf dropping in an “air hole” at a low altitude, 
he could only save himself from disaster by 
accelerating the propeller. If, when landing, the 
aeroplane should tilt over with a gust of wind, the 
airman could only right the machine by rapidly 
accelerating and warping; this had to be done almost 
instantaneously. Bntas at that moment the engine 
was stopped, there was little possibility of preventing 
an accident. Again, the airman must choose his 
place for landing, and if he is unable to control the 
speed the risk of damage at an unsuitable site 
is very great. Some aeroplane makers endeavour 
to justify their present construction by arguing that 
the engine can be accelerated from 400 to 900 
revolutions a minute, but, as a matter of fact, if 
the engine is slowed below a certain limit the 
resistanceof the propeller acting asa brake causes the 
engine to stop. To obtain a fairly satisfactory solu- 
tion the engine, in the opinion of many, must be 
able to run continuously independently of the pro- 
peller. For the moment the problem is narrowed 
down by engine limitations. Although much has 
been said about the progress of aviation, it must 
be admitted that the source of motive power, which 
is the vital element in its success, has made very 
little headway. Owing to the often excessive 
cutting down of the weight of engines, the cylinders 
and reciprocating parts are so light that, with the 
high compressions employed, it is very difficult to 
obtain entirely satisfactory results. Whatever 
progress may have been accomplished with aero 
engines in this country, the bulk of the new forms 
manufactured on the Continent are, for the present, 
wanting in reliability, tothe extent that nearly all 
the motors used in the recent races were Gnome 
rotating engines. It is true that these possess a 
great advantage in being readily replaced, and with 
the arrangements for supplying airmen with engines 
to replace others that give trouble during a race the 
question of reliability loses some of its importance. 
Until quite recently it was supposed that the Gnome 
type of engine would not permit the fitting of a 
clutch between the engine and propeller. The fly- 
wheel effect of the propeller was regarded as indis- 
pensable to the safe working of the engine—that is 
to say, if the propeller were disconnected the engine 
would race to such an extent that the cylinders 
would be torn out of the case. With a view to 
design a special type of aeroplane for the French 
War Department, however, a Gnome engine was 
allowed to race at its maximum speed, when 
the air resistance was so great that it failed to 
exceed 1700 revolutions per minute. The cylinders 
acted in the same way as a Renard brake. In this 
new military aeroplane it is intended to fit two 
Gnome engines, which will drive the propeller 
through clutches and a two-speed gear. This will 
give as complete control at low speeds as it is 
possible to obtain with the existing types of aero- 
planes. The pilot will be able to accelerate his 
speed if required when gliding, because the engines 
will always be running; and if one should fail, 
there is every chance that the other may be 
depended upon to bring the machine safely to 
earth. 


Having shown that the risks attendant on 
manceuvring present types of aeroplanes at low 
speeds can be minimised by running the engine 
independently of the propeller, it remains to be 
seen whether still better results cannot be obtained 
by means of natural stability. M. Arnoux, who 
has made some interesting contributions to the 
literature of aero-dynamics, has concluded that flat 
planes, or, at least, planes with a flat curvature, 
are alone practicable. He has satisfied himself by 
experiment that when a curved surface is tilted 
forward the displacement of the centre of pressure 
causes it to turn over, and this is the cause of so 
many accidents when airmen have glided to earth 
at too sharp an angle. With a flat surface the 
centre of pressure is not displaced to any appre- 
ciable extent. This is confirmed by the practice 
of aeroplane makers, based purely upon experi- 
ment, who have flattened their surfaces to increase 
the speed, and have found that the machines offer 
greater safety. While this lessens the liability of 


‘aeroplanes to turn over when gliding at a fairly 


sharp angle it does not add to the lateral stability 
of the machine. There is a decided tendency among 
many inventors to break away from the practice 
so long observed by leading monoplane makers of 
placing the metacentre in the axis of the planes 
and lowering the centre of gravity. Wherever this 
has been done the results have proved satisfactory. 
No doubt, it is possible by a suitable combination 
of planes to secure more or less automatic stability, 
and we may accept the claims of makers of biplanes 
that their machines can be more safely manceuvred 





at low speeds than monoplanes. On the other 
hand, by increasing the surfaces and arranging them 
with a view to secure stability there is necessarily 
an augmentation of air resistance, so that a striving 
after perfect natural stability would probably tend 
to the building of machines lscking the essential 
quality of speed. For the moment it seems diffi- 
cult, if not impossible, to harmonise the require- 
ments of high speed and natural stability in 
machines depending for their flight solely upon the 
propeller. Nevertheless, it is more logical to design 
machines with a view to stability at low speeds, 
and then to refine their construction in order to 
diminish as much as possible air resistance. This 
is the result aimed at in the building of biplanes, 
but the greater speed and handiness of the mono- 
plane has given it a decided preference over what is 
usually regarded as the more stable type of machine. 
Owing to the drawbacks incidental to an increase 
of surface it is probable that future progress will 
lie in the perfection of the monoplane. As at 
present constructed it can never become a per- 
fect machine. The problem of utilising energy 
for obtaining stability at low speeds or for 
flight by displasing large volumes of air by 
movements of the planes has not received the 
attention it deserves. The effect of simply warping 
the tips of planes when travelling at fair speed is 
considerable, but this becomes almost negligible 
with a diminution of speed. It seems therefore 
quite probable that if the airman were able to 
move the entire plane with the aid of engine power, 
and control this movement in any way he pleased, 
he would be able to preserve stability at low speeds, 
and slow the machine to such an extent as to allow 
of his landing under any circumstances in perfect 
safety. Everything seems to point to the possi- 
bility of a combination of propeller and moving 
planes satisfactorily solving the problem of a fast 
machine which will be safe at low speeds, and it is 
by no means out of the question that, in time, the 
planes themselves will be utilised for flight to the 
exclusion of the propeller. This construction 
necessarily complicates the construction and in- 
creases the weight, but, fortunately, the remarkable 
results obtained with the carrying of loads on 
aeroplanes have convinced manufacturers that there 
is no absolute necessity to strive after excessive 
lightness. 


The Escape of Heat through Furnace Walls. 


THE greater part of the text-book information 
possessed concerning heat has been derived from 
laboratory experiments, conducted with much care 
and ingenuity ona small scale. In mosi respects 
they are, in a word, analogous to those made with 
models of various kinds. The practising engineer 
knows that the teaching thus obtained always needs 
qualification and discounting when applied “ full 
size,’ so to speak. But the laboratory experiment 
has generally been accepted as final, or nearly so, 
by numerous authorities. It will be found, how- 
ever, that in dealing with heat the practice of engi- 
neers has taken small notice of the numerical data 
supplied by the laboratory. General conclusions 
are accepted as true, but little is made of them. 
If, for instance, we are told by the physicist that of 
two kinds of fire-brick one is a better non-conductor 
than the other, we thank him, and probably use 
the best conductor because it is good enough 
and lasts longer than the better non-conductor. 
Of late there has been manifested a most useful 
tendency to carry out experiments not on or with 
models, but under actual working conditions not- 
withstanding the cost; and the results of this kind 
of investigation are frequently not only full of 
utility, but somewhat subversive of received belief. 
An example of full size investigations is supplied 
by “ Bulletin 8,” just issued by the United States 
Government Bureau of Mines, and written by 
Messrs. W. T. Ray and H. Kreisinger. It is a 
record of experiments made to ascertain the laws of 
the flow of heat through furnace walls, and a 
dissertation on the results obtained. These results 
do not agree with much that is taught in text- 
books, and they are not consonant with current 
beliefs about radiant heat in particular. Wehaveoften 
pointed out in these pages that, notwithstanding all 
that Tyndall and others have written, much remains 
to be learned about radiant heatand its laws—a truth 
made more manifest as we read the little treatise 
before us. The furnace used for experiment was 
built by the Geological Survey, to examine critically 
the production of sensible heat by the combustion 
of the gases along the path traversed between the 
furnace proper and the chimney; and to take 
account of the simultaneous loss of heat through 
the walls and roof. The object of the report 


is to set forth and discuss the results obtained. These 
have been sufficiently remarkable to upset some 
received views about the phenomena of heat—and 
particularly radiant heat—transference, in several 
ways, and to enlighten us as to what are the right 
and the wrong ways of building furnaces. 

Leaving the “ Bulletin” for a moment, let us 
consider how heat can escape from a furnace. We 
have, let us suppose, an ordinary billet or “ wash 
heat ’’ reverberatory furnace with a grate, and a 
hearth, and a roof and side walls of refractory 
material. The billets are partly heated by the hot: 
gas filling the hearth, partly by heat radiated from 
roof and walls. It is essential that all the heat 
should be kept inside the furnace, except that which 
must of necessity pass away with the gas. It is 
well known that the percentage of the total heat 
going to the billets is small. If we put it and the 
heat lost in the gas together, we have still a large 
quantity which is not accounted for. This is usually 
called loss by radiation from the furnace roof and 
walls; but this apparently does not cover the whole- 
ground ; and there is a loss not explained, which has 
led us to ask ere now what becomes of the radiant 
heat inside a fire-box or the hearth of a steel 
furnace. This, however, is in some measure a 
digression. Let us consider now what is the nature 
of the heat in a billet furnace. Obviously, if the 
flame or gases touch the walls they will heat them 
by conduction, but they will also heat them by 
radiation, and we have thus a combination of the 
two. But when the bricks are white hot they too 
can part with heat either by conduction or radia- 
tion. Now it is almost an aphorism that radiant 
heat passes very slowly through gases, as compared 
with its transfer through solids; and with the 
utmost difficulty through a vacuum. The fact that 
all the “ heat” that comes to us from the sun has 
to flow through some 90,000,000 of miles of absolute 
vacuum presents us with one of the anomalies of 
physics, not diminished in mystery by the circum- 
stance that heat in the received sense of the term 
has absolutely no existence inspace. The teaching 
of the laboratory has always been that air being 
an exceeding poor conductor of heat, air spaces in 
furnace walls will prevent the dissipation of heat 
through them. The statement meets us at every 
turn. Heat, we are told, will not readily jump 
across an air space. Now the report before us 
flatly contradicts these statements. Although there 
may be instances of furnace walls in which such 
construction reduces the rate of heat flow through 
them ; yet as a rule the effect of the air space is 
just the opposite. While the heat does travel very 
slowly through the air by conduction, it leaps over 
the air space readily by radiation. “ Although this 
latter mode of heat propagation is common in 
nature, the laws governing it are not generally 
known and are seldom taken into consideration 
when furnace walls are being designed.” The 
attention of the furnace builder should he directed 
to preventing radiation rather than conduction. 
This is not all; it is usually stated that the quantity 
of heat radiated by a hot body to a colder depends, 
other things being equal, directly on the differ- 
ence between the temperature of the emitting 
and receiving body. That was Newton’s teaching. 
According to this report, however, this is not 
completely true. The quantity of heat that passes 
across the air space in the wall depends on the 
difference of the fourth powers of the absolute 
temperatures of the surfaces enclosing the air space. 
It follows that, in case the heat passes by conduc- 
tion through the solid portion of the wall, the loss 
remains approximately the same so long as the 
temperature of the two limiting planes remains 
constant, no matter what may be the temperature 
of the two planes. On the other hand, the heat 
passing across the air space by radiation increases 
rapidly with the temperatures of the enclosing 
surfaces, although the difference between these tem- 
peratures may remain constant. In other words, 
the quantity of heat radiated through air is a 
function of the absolute temperatures, and not only 
of their difference. 

The furnace used is about 43ft. long. At one 
end is a mechanical stoker, at the other end a 
water-tube boiler; thecombustion chamber or flue 3ft. 
wide, 3ft. 3in. high, and about 35ft. long. The walls 
and roof are so designed that various experiments 
can be made. The flow tests were made with thermo- 
couples. Various non-conducting materials could 
be tried, such as asbestos, sand, pounded brick, air, 
&e., placed between the two fire-brick walls 2in. 
apart. The air space in the roof was lin. wide, and 
it could be filled with flake asbestos. The tempera- 
tures reached in some experiments were over 
1100 deg. Cent., or 2232deg. Fah. The general 





conclusions reached by the investigators is that— 
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“In furnace construction a solid wall is a better 
heat insulator than a wall of the same total thick- 
ness containing an air space. This statement is 
particularly true if the air space is close to the 
furnace side of the wall, and if the furnace is 
operated at high temperatures. If it is desirable in 
furnace construction to build the walls in two parts, 
so as to prevent cracks being formed by the expan- 
sion of the brickwork on the furnace side of the 
walls, it is preferable to fill the space between the 
two walls with some ‘solid’ (not firm, but loose) 
insulating material. Any such easily obtainable 
materials as ash, crushed brick, or sand offer higher 
resistance to heat flow through the walls than an 
air space. Furthermore, any such loose material 
by its plasticity reduces air leakage, which is an 
important feature deserving consideration.” Here, 
for the first time, we are told that the position of 
the air space in the furnace walls is of importance. 
Hitherto it has been held that it mattered nothing 
where it is so long as it is there. 

In the course of the never-ending controversy on 
the utility of steam jacketing, it has been repeatedly 
maintained that an air space is just as efficient as a 
jacket. That, in short, if the steam is excluded 
from the. jacket, as good, or even better, results 
will be obtained as when steam is admitted to it. 
Apparently the conclusions of Messrs. Ray and 
Kreisner dispose of these arguments, but this is not 
so. Their report contains more than one surprise. 
It shows that the results obtained only apply 
to high temperatures. For low temperatures an air 
space is more efficient as a non-conductor than 
any solid, and a vacuum is highly efficient. 
Numerically stated, the air space is better than 
solids if the temperature of the hotter surface is 
under 565 deg. Fah., and this is particularly true if 
the temperature is below boiling point. That a 
vacuum space is less effective at high than at low 
temperatures is known to the makers of “ Thermos ” 
flasks is shown by the fact that they advertise their 
flasks to keep liquid cold 72 and hot only 24 hours. 
It must not be forgotten that double walls and 
double roofs are sometimes rendered necessary to 
allow for expansion and contraction. It seems, 
however, that it is better to fill the spaces with 
loose asbestos, sand, or fire-proof materials of any 
kind rather than leave them empty of all but air. 

For the moment we say nothing of the numerical 
results obtained representing the actual quantities 
of heat in thermal units {flowing through the walls 
under various conditions of temperature. It is 
interesting to find that practice confirms the theory 
advanced by Stefan and Boltzman. This and other 
points we must reserve for future consideration. 








LITERATURE. 


Three-phase Transmission. By William Brew. London: 


Crosby Lockwood and Son. 


Tuis is a book which should appeal to practical men 
and others desirous of acquiring information concernin 
three-phase transmission. It deals with financial an 
other considerations which writers on this subject 
frequently ignore, and various problems are considered 
which are of great importance from a monetary stand- 
point. Perhaps one of the most interesting points dealt 
with in the early part of the book is the desirability of 
dispensing with old plant. The author considers the case 
of two 100-kilowatt transformers, one built in 1902 and 
the other in 1907. The price was approximately the 
same in each case, but the magnetising loss of the 
transformer built in 1902 amounts to 1200 watts, 
whereas the average magnetising loss for the more modern 
apparatus is only 600 watts. Basing his conclusions on 
these figures, and assuming that the money is borrowed 
at a 34 per cent. interest in 1902 and a 44 per cent. 
interest in 1907, the author arrives at the result that it 
would pay to scrap the old transformers if the cost of 
magnetising current exceeds .425d. per unit. This 
example serves to show the lines on which the book has 
been written, for throughout the author has endeavoured 
to keep in view the all-governing question—will it pay? 
The subject of boosting is dealt with in a very desirable 
manner, for’ here again calculations are entered into 
which will enable an engineer to arrive at what he is 
likely to save. In this case a 2000-volt single-phase 
feeder, transmitting 300 kilowatts to a sub-station six 
miles distant, is considered, and the conclusion arrived at 
is that a saving of about £299 will result by compensating 
the drop by means of a booster. 

In view of what has been done in the direction of 
employing aluminium conductors for the purpose of 
transmitting three-phase current, it is disappointing to 
find that the author treats this part of the subject so 
lightly. He contents himself by pointing out that 
aluminium is lighter than copper for a given conductivity, 
that there is less danger of “ corona” effect and loss from 
atmospheric dispersion, and that there is less rise in 
temperature for the same resistance and working than 
with copper. These are well-known facts, and will help 
the average engineer but little. The subject is dismissed 
with a statement to the effect that although aluminium 
has been extensively employed for overhead transmission 





lines, some of the later schemes ‘are adopting standard 
copper conductors. This may be so, but the>fact remains 
that aluminium conductors are making considerable head- 
way, not only in the form of bare wires, but also as 
insulated cables. 

It is worthy of mention that the author has devoted 
some attention to the question of power factor correction, 
and here again he considers the financial side of the 
question. Engineers who suddenly find their generators 
and mains loaded up with wattless currents are fre- 
quently advised to put down a synchronous motor to 
enable them to raise their wer factor, but it is 
obviously necessary to first of all decide whether it is 
going to pay. Diagrams are given showing how the out- 
put of a synchronous motor for power factor correction 
can be determined, and attention is directed to the fact 
that the motor may involve considerable outlay. The 
author goes on to explain that where the conditions are 
such that rotary converters can be employed this plant 
possesses advantages over the synchronous motor as 
regards efficiency and reliability in working. It is natu- 
rally more efficient to use a rotary converter to correct 
the power factor whilst it is doing its ordinary work than 
it is to put a synchronous motor expressly for the purpose, 
but where any appreciable gain comes in from the point 
of view of reliability it is not easy to see. In concluding 
his remarks on power factor correction, the author makes 
reference to the recent practice of using exciters with 
induction motors, and says that these can be made to raise 
the power factor of the motor to be practically unity. 

As a matter of fact, exciters or phase advancers will do 
considerably more than this, for they can be made to 
cause the induction motor to draw a leading current, 
which will compensate lagging currents set up by other 
motors connected to the mains. By fitting large induc- 
tion motors with these exciters the machine can be made 
to act in the same manner as a synchronous motor so 
far as the correction of power factor is concerned. It is 
somewhat regrettable that the author has not looked into 
this question more deeply, for it seems that these exciters 
will enable central station engineers to do much in the 
way of improving their power factor. There is a chapter 
on impedance, pressure rise, &c., and here the work 
begins to resemble an ordinary text-book. At the same 
time, however, some very important points are considered, 
and particularly with reference to resonance. The ques- 
tion of wave forms has also received attention, and 
this portion of the subject is approached in a very 
coed manner, and all the author has to say about 
harmonics can easily be understood. The chapter on 
earthing is also good. Here something is said about 
triple-frequency currents, and various methods of elimi- 
nating them are discussed. Towards the end of the 
book line appliances are dealt with, and here various 
considerations are entered into concerning wind pressure 
on wires, strength of fir poles and cross arms, lightning 
arresters, and so forth. There are five appendices to the 
book. These deal with Board of Trade regulations for 
overhead wires, self-induction of wires, electrostatic 
capacity of wires, line calculations, and the comparison 
of transmission systems. It will be gathered that the 
book covers a wide field, and that it differs in a number 
of respects from other works which have been written on 
the same subject. 





SHORT NOTICES. 


Welding. By Richard N. Hart. London: The Hill 
Publishing Company, 6, Bouverie-street, E.C. Price 10s. 6d. 
net.—This book purports to be the first volume ever published 
devoted exclusively to the subject of welding. It treats of 
the theory, practice, apparatus, and tests of welding, and it 
certainly affords much valuable and interesting information 
on at least the newer processes of welding metals. After 
giving a brief account of the commonly used metals and their 
welding properties, the author divides his work into three 
parts. In the first of these he discusses electric welding, in 
the second hot-flame welding—that is to say, the oxy- 
acetylene and the oxy-hydrogen processes—and in the third 
the use of ‘‘ Thermit ’’ for the production of welded joints. 
These three parts are largely descriptive, although where 
theory is available—and it is wonderful what an untheoretical 
subject welding really is—he usually briefly touches upcn it. 
On the subject of the strength of welded joints, the book is 
all too reticent. Yet in nine cases out of ten this aspect of a 
welding process is of far greater importance than any other. 
The author himself tells us that the results of tests must be 
regarded with suspicion. The few figures given in the book 
incline us to agree with him. For instance, in one case the 
average strength of welded soft steel was 71 per cent. of the 
natural bar, but this included a result as low as 33 per cent. 
Obviously any calculation based on the average figure might 
easily turn out in practice to have most serious consequences. 

A Text-book on Gas, Oil, and Air Engines. By Bryan 
Donkin. London: Chas. Griffin and Co., Limited, Exeter- 
street, Strand. Price 25s. net.—The fifth edition of this 
well-known work represents in many sections practically a 
new work. It has been thoroughly revised by Professor 
Burstall and Mr. T. Graves Smith, and between them these 
two gentlemen have added to the old work much that is new 
and of the greatest importance. No modern book, for 
instance, on the gas engine could possibly pretend to be 
complete if it omitted an account of the Humphrey pump, or 
of the recent developments in the methods of producing gas 
for motive power. Professor Burstall has contributed an 
entirely fresh chapter to the new edition on the theory of the 
gas engine, and a new section to the chapter on the chemical 
composition of power gases. The chapters descriptive of 
modern British gas and oil engines have been almost entirely 
re-written by Mr. Graves Smith. The latter writer has also 
contributed much new matter to the chapters on gas produc- 
tion and the practical application of the internal combustion 
motor. The book in its old form is, of course, too well-known 
to our readers to need any recommendation from us. We can 
only add that in its new form it is even more worthy of its 
place in the front ranks of technical literature on the gas 
engine. 


Hardening and Tempering Steel, Edited by Bernard E, 





=—=—=——. 
Jones. London: ‘Cassell and Co., Limited. Price 95 — 

claims advanced for this book by its editor are its lowness : 
price, the up-to-date character of its information, and the 
fact that it can be understood by any workman, [, ; 
intended as a workshop guide to the heat treatment of m 
steels. It avoids theory and confines itself to a deseriptio 
of the best British and American practice. The book ap e 
to us to be a thoroughly practical volume. It is well illus 
trated, and is certainly written in a very clear and sim Je 
manner. As a workshop guide to a highly important Ra 


complex subject it should meet the wants ofmany. The works | 


manager and the tool smith will alike benefit from its 
perusal, Those studying the subject of tempering from the 
more scientific standpoint will also perhaps derive profit 
from it, inasmuch as it may reveal to them practical cop. 
ditions and processes undreamt of in their theory. 








ELECTRIC PROPULSION OF SHIPS. 


AS is well known, there are many advocates of the use of 
electricity as a means of propulsion, and from some points of 
view there is no doubt it has its attractions. The combina. 
tion of steam turbines and electro-motors offers one solution of 
the speed reduction problem for propellers. 

The Hon. C. A. Parsons considered the chief difficulty 
would be the danger of leakages and possible short. 
circuiting, which would, of course, be an added menace to 
marine engineering. 

As we have before mentioned, Mr. H. A. Mavor, of Messrs, 
Mavor and Coulson, electrical engineers, Glasgow, is a firm 
believer in the future of electric propulsion. He pins his 
faith to the alternating-current, and not the continuous. 
current, system, and claims that the only possible solution 
of the problem for large powers is in the alternating system, 

He has recently backed his opinion by constructing an 
experimental vessel thus equipped, which has been appro- 
priately named the ‘‘ Electric Arc,’’ not as a facetious 
individual termed it, the ‘‘Electric Ark,’’ although she 
certainly does enshrine the symbols of Mr. Mavor’s faith, 
The boat was constructed at Dumbarton, and is 50ft. long 
by 12ft. broad, having a moulded depth of 7ft.4in. The 
original equipment consisted of a 45 brake horse-power 
four-cylinder Crossley gas engine operated with producer gas, 
for which a suitable producer and scrubber were provided, 
The engine drives a direct-coupled alternating - current 
dynamo or generator, with its exciter. From this generator 
the current passes to an alternating-current motor, which is 
in its turn coupled direct to the propeller. This system 
offers two advantages. One is that the switch system may 
be operated either from the engine-room or from the bridge; 
the other is that the engine and generator shafting need not 
be in alignment with the motor propeller shafting, and thus 
engine-room space may be more economically made use of, 
In this experimental vessel only one engine and propeller 
were used ; she is for short trips on coastal service. 

Gas is supplied from the producer on the suction principle 
to the engine, which is coupled to an alternating-current 
generator. The continuous-current exciter is driven by belt- 
ing from the engine shaft, and is mounted upon the top of 
the generator. The alternating-current motor is a multiple- 
wound machine in which there are two independent wind- 
ings, the current is alternating three-phase, and the motor 
is extremely simple in construction. 

There are no brushes, and no slip rings. The novelty of 
Mr. Mavor’s invention lies in the arrangement of the 
stationary conductors and the method of supplying them 
with current. 

Control of the motor is through two simple switches. One 
of these controls the excitation of the generator magnet, and 
by its means the supply of current from the generator to the 
motor can be regulated from zero to maximum. 

The second switch is interlocked with the first, so that it 
can only be put into operation when the current is shut off. 
This switch controls the direction of the current supply to 
the motor in one or both of its windings, and by this means 
gives either slow or full speed, ahead or astern. 

Mr. Mavor claims that the increase of efficiency attainable 
by making the motor revolutions suit the propeller and the 
generator revolutions suit the engine is considerable, and no 
doubt he is right in this. It is especially true perhaps at 
lower speeds than the maximum of which the ship is capable. 

The system was tested as a whole, and has made a 15 hours’ 
non-stop run with the gas producer and gas engine ; but for 
investigation purposes it has been considered desirable to take 
out the producer plant and gas engine and install a petrol 
motor of the same power. 

The vessel was tested in the Gareloch at the end of May, 
and attained a speed of 8} miles per hour. We do not learn 
much from that fact, but perhaps more important was the 
test of the control of the ship, The switches were connected 
toan ordinary Chadburn telegraph instrument, with chain 
connection to the main switch inthe engine-room. The con- 
trol of the engine was thus in the hands of the navigator on 
the bridge, and a feature of the trial was the ease with 
which the vessel could be made to go ahead or astern. The 
demonstration also included running the vessel with power on 
one winding of the motor and on two. One circuit alone 
gave two-thirds of the speed with two. 

A number of manceuvres were carried out, including stop- 
ping, starting, and speed changing, and gave great satisfac- 
tion. The metkod of control used dispenses with resistances 
and auto-transformers for regulating voltage supply to the 
motor, the only resistance required being in the exciter 
circuit, where the current is comparatively small, and the 
necessary resistances simple and compact. The trial proves 
the mechanical possibilities of the scheme. What we want 
to know now is the relative weights of producer, scrubber, 
engine, generator, and motor as compared, say, with a petrol 





engine directly coupled to a propeller, and suitable for giving . 


the boat the same speed. It would also be interesting to know 
the comparison between the weights of machinery according to 
Mr. Mavor’s plan and those of a vessel fitted with water-tube 
boilers and turbines. On the surface it appears likely that 
the weights wou'd be heavy, but no doubt Mr. Mavor, as a 
result of this experiment, will be able to make a close 
estimate of these particulars. 








Great Eastern engines will no longer be seen on the 
London, Brighton and South Coast line between New Cross and 
Croydon, as it has been decided to terminate at New Cross all 
trains worked by the former company. 
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SOME NEW BOILER SCALING TOOLS. 





MANY kinds of tools have been designed for removing scale 
from the tubes and other parts of boilers, but comparatively 
few have met with success. Some have proved expensive to 
operate, whilst others have been found to damage the tubes 
or rapidly to get out of order. In designing a tube-scaling 
tool various difficulties have to be overcome, and one of the 
most troublesome is that of preventing the scale from finding 
its way into the working mechanism. Tools of this descrip- 


gir; but the latter is undoubtedly preferable. When 
operated with water the cost of working is high, and when 



















Fig. i—TOOLS FOR BOILER AND CONDENSER TUBES 


steam is adopted the manipulation is usually difficult. 
Moreover, the tube in which the tool is placed is heated, 
whilst the others remain cold, and troubles are liable to arise 
owing to unequal expansion. ; 
Some little time ago we were invited by the firm of Boiler 
Scalers, Limited, of Queen Anne’s-chambers, Westminster, 
to attend a demonstration at one of the London electric 
lighting stations, when we were afforded an opportunity of 
seeing some new pneumatic scaling tools at work. The tools 
which were brought to our notice on this occasion, and which 
are known as the ‘‘ Anak ”’ scalers, were for three purposes— 
ie., for removing the scale (1) from tubes of boilers, (2) from 
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Fig. 2—SECTIONS SHOWING PRINCIPLE OF WORKING 


condenser tubes, and (3) from boiler plates. The tool as used 
for water-tube boilers is shown in the lower illustration—Fig.1 
—whilst the small tool to be seen above this is for condenser 
tubes. They all operate on the same principle; and this is 
exceedingly simple, as can be seen from the sections—Fig. 2. 
In the upper view the cutters or hammers are shown ready to 
operate, whilst the lower section shows the cutters after they 


circle thus formed by the edges of the cutters being the same 
as the internal diameter of the tube. The three cutters are 

















Fig. 3—-BEFORE INSERTING TOOL 


pressed outwards against the scale by the movable piston A, 
which oscillates backwards and forwards, When the tool is in 
operation, compressed air passes along the passages B and 
along the space © into the space D at the front end of the 
mner cylinder E. It then passes into the interior of this 
cylinder, and also through the port F of the hammer piston 
shank, thereby driving the piston and hammer shank 
forward from the position shown in the upper section to that 
in the lower view. The edges of the cutters are therefore 


are chipped off from the interior of the tube. As soon as 
the port F has passed through the cylinder neck G, the air is 
exhausted through the port F', and immediately this happens 
the air pressure acting on the smaller area of the piston H 
drives it backwards until the port F enters the cylinder, so 
that the air can then pass through the port and act on the 
larger area of the piston, and the latter is consequently driven 
forward and delivers another blow. In this way a very rapid 
vibrating movement is imparted to the piston and shank, and 
repeated blows are delivered to the cutters. 

It may appear that this tool is liable to damage the 

















Fig. 4—AFTER INSERTING TOOL 


tubes, but in order to prevent this the cross ports F in 
the piston shank, which regulate the air inlet to the back of 
the piston H, and also the exhaust, are so proportioned and 
arranged that the coned fore-end of the piston shank makes 
its return stroke immediately it has struck the cutters, so 
that by the time the latter reach the metal of the tube the 
blow is practically spent. 

It will be seen that the construction of this tool is such 
that it is impossible for the scale to get at the internal 
mechanism, Another point worthy of note is that the piston 
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Fig. 5—-TOOL FOR BENT TUBES 


acts as the valve, and as a consequence the chances of the 
tool getting out of order are very small. 
Perhaps the most interesting tool is that used for removing 
the scale from condenser tubes, for up to the present very 
little has been done in this direction. Possibly this is due 
to the fact that no danger arises from the practice of allow- 
ing scale to accumulate in condenser tubes, but if efficient 
working is desired then a tool of this description should 
prove of considerable value. We have seen some thick 
scale removed from an ordinary condenser tube with the 
aid of one of these cleaners, and the tube was perfectly 
clean after the tool had been passed: through it... The 
working of the boiler-tube cleaner was equally satis- 
factory. The illustration—Fig. 3—shows a piece of very 
badly scaled tube. To test how this new tool would oper- 
ate on scale of this description, the makers set it to work 

















Fig. 6—-TOOL FOR LOCOMOTIVE BOILER TUBES 


for a period of two minutes, and the result is shown in 
Fig. 4. It should be mentioned that the firm supplies these 
cleaners for use with boiler. saving bent tubes, such as 
Stirling boilers, for exampi:, cad the illustration—Fig. 5— 
shows a tool designed for this class of service. Tools are also 
made for removing the scale from the outside of the tubes of 
locomotive boilers. These differ from those used for water- 
tube boilers, in that they are fitted with special hammers, as 
shown in Fig. 6. The tool is naturally passed down the 
inside of the tube and the hammering breaks away the scale 
from the outside. As regards the tool supplied for removing 
scale from boiler plates, these are very similar to those 
described, but the portion which does the actual cutting is 
naturally of a different design, 








MOISTURE TESTER FOR GRAIN. 


THE Brown and Duvel apparatus for ascertaining the 
amount of moisture in grain depends for its action upon the 
boiling of the grain in a mineral oil having a flash point 
much above the boiling point of water, condensing the water 
which distils off, and collecting and measuring it in a suit- 
able vessel. A sectional view of the appliance is shown in 


into the distillation flask A, to which 150 c.cm. of oil is 
added. The whole is then shaken up, so that the two 
become well mixed. After the thermometer has been inserted 
the flask is connected, as shown, with the glass condenser 
tube extending down through a cold-water tank, so that the 
moisture which is liberated from the grain by boiling is con- 
densed and collected in the graduated cylinder beneath the 
tank. The flask is then covered, and after the gas burner 
underneath the flask is lit the flame is adjusted so that about 
twenty minutes will be required to bring the contents of the 
The latter varies with the 


flask to the desired temperature. 
kind of grain under test. ¢ 
and after allowing a period of four to six minutes, in which 


The flame is then extinguished, 

















Fig. 1 


all the moisture is passed over, the test is complete. The oil 
used for making the test must, of course, be free from water, 
and should have a flash point of from 200deg. Cent. to 
205 deg. Cent. (open cup) to avoid danger from fire, and a 
viscosity of 10 or 15 at 20deg. Cent. (Engler), so that it will 
run freely at normal temperatures. 

After the test is completed, and while the oil is still hot, 
the contents of the flask are emptied into a strainer in order 
to recover the oil, which can be used repeatedly. The small 
cylinder for measuring the moisture given off should have a 
capacity of at least 25c.cm. and be graduated in fifths, so that 
the readings can be readily made in tenths. When 100 
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Fig. 2 


grammes are used for the test the number of cubic centi- 
metres of water in the graduated tube corresponds to the per- 
centage of moisture originally contained in the sample. To 
test barley, maize, cotton seed, rice, and rye, a temperature 
of 190 deg. Cent. is found to be the most suitable; for wheat, 
180 deg.; oats, 195 deg.; and flax seed, 175 deg. Cent. 

With this apparatus a single moisture determination can 
be made in twenty-five to thirty minutes, and with a six- 
compartment machine, as shown in the general view in 
Fig. 1, six separate tests can be made in approximately the 
same time. The apparatus is an American invention, 
and the agents in this country are Thomas Robinson and 
Son, Limited, Rochdale. 











the accompanying sketch—Fig. 2. The desired quantity of 





thrown outwards against the scale, and portions of the latter 


the substance to be tested is carefully weighed and poured 
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THE NET WEIGHING OF PASSENGERS’ 
LUGGAGE. 

IN order to avoid unnecessary time being wasted in 
connection with the ascertainment of the amount of excess 
weight of luggage which railway passengers have to pay, 
W. and T. Avery, Limited, of London and Birmingham, 
have designed and manufactured a net luggage weigher 
which can readily be adopted to the standard of any country. 
The machine, which is shown in the accompanying engraving, 
has a platform measuring 6ft. by 4ft., and can weigh up to 
one ton. 

The action of weighing is automatic, and the net weight of 
the luggage to be charged is readable to passenger and porter 

















A.Shews Fixed Graduated Ring 
marked From Zero lo 2500 lbs 
Weight 7 


ing on a roller cradle, and tilted by means of a hydraulic 


cylinder. It is lined with chrome brick, and is heated by oil 
fuel. The building is served by an overhead travelling crane 
having two hoists of 60 tons and 20 tons capacity. 

The hot metal is brought in by ladle wagons of 25 to 40 
tons capacity. The ladle is hoisted by the 60-ton hoist, and 
tilted by the 20-ton hoist, the metal being discharged into 
the mixer. The mixer delivers a charge into a 25 ton ladle 
wagon, which is operated by a steel-wire cable on a 5ft. 
drum driven by a 25 horse-power electric motor. The length 
of travel is 140ft. A jib crane handles the ladle of the con- 
verter. All slag from the converters is charged into the blast 
furnaces, as it is rich in manganese. 

The bottom house, where the bottoms of the converters 
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MACHINE FOR SHOWING THE NET WEIGHT OF LUGGAGE 


alike, immediately the truck containing the luggage is placed 
on the platform. In order to bring this about, the dial is 
provided with two series of graduations and also with a 
graduated segment for taring the weight of the truck. The 
outer ring of graduations, indicated by A in the drawing, is 
immovable, and is graduated from zero. It is traversed by a 
pointer which shows the gross weighments. The tare 
weights are graduated upon a rotating disc B, and these are 
to the left of zero and range from zero to 3cwt. C isan 
inner rotating disc, and it is also graduated up to one ton, 
the graduations being arranged to be read from zero to the 
right. By means of a hand wheel D, the known tare weight 
of the truck is made to come opposite zero on the fixed dial 
A, and when this has been done the net weight of the luggage 
can be read on dial C. When a certain amount of luggage is 
allowed free, this weight is added to the tare of the truck 
when setting the discs which rotate, and the amount 
indicated on the net graduations will be the weight to be 
charged. The other portions of the apparatus are, as will be 
seen, similar to those of the ordinary weighing machine. 








IMPROVEMENTS AT THE BETHLEHEM STEEL 
WORKS. 

THE Bethlehem Steel Company, one of the largest of the 
American steel companies, has carried out improvements 
costing about £1,200,000, while additional work still in 
progress will increase the total to about £1,500,000. When 
all are completed the output capacity will be 75,000 of steel 
permonth. Two new blast furnaces, 22ft. by 90ft., have been 
blown in, anda third is nearly completed, making six furnaces 
in all. Each of the new furnaces is equipped with two dry 
dust catchers and three Steinbart gas washing towers. In 
addition, the gas from the three furnaces will then be 
delivered to a washing plant, which consists of five spraying 


towers and five Theisen rotary scrubbers working in conjunc- | 


tion with three pressure blowers. This very complete equip- 
ment of cleansing plant has been installed on account of the 
use of the furnace gas to operate nine blowing engines and 
four engines for driving electric dynamos. 

An important change at the Saucon works is the installa- 
tion of Bessemer converters for the so-called duplex process 
—or combined Bessemer and open-hearth process. The 
Bessemer process was abandoned at these works several years 
ago, and the open-hearth process operated exclusively. There | 
are ten open-hearth furnaces of 60 tons capacity. As | 
described in the American Iron Age, the new equipment | 
includes two 20-ton converters and a 400-ton mixer. This 
will serve five of the open-hearth furnaces, and the ordinary 
charge will be three ladles of metal from the converters. 
The metal for the first two ladles will be blown ‘‘ dead soft ’’ 
in the converter. That for the third ladle will be given a 
shorter blow, retaining a portion of the carbon in order to 
facilitate the early reaction in the open-hearth furnace. The 
shortest heat of the open-hearth furnace—using blown metal 
—is 34 hours, and it is expected that the ordinary practice 
will average five to six heats in 24 hours. 

The purpose of introducing the duplex process is to make 
the works independent of-the scrap market, as the company 
produces nearly enough scrap for five of the open-hearth 
furnaces. Other advantages are the increase in output, and 


increased variation possible in blast furnace practice. The | 


Cuban ore used at the works is low in phosphorus, and is 
used partly to make Bessemer pig for the ingot mould 
foundry and the acid open-hearth department. The character 
of the ore, however, was a minor consideration in determin- 
ing the introduction of the duplex system. 


The converter building is 200ft. by 62ft. It contains two 


20-ton converters and a 400-ton mixer, while the present | 


250-ton mixer of the open-hearth plant will be moved and 
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are prepared, is 160ft. by 50ft. It has five ovens heated by 
anthracite furnaces and fitted with rolling steel curtains or 
doors. There are crushers, wet and dry pan grinders, and 
other machinery. 

As to the character of the iron, it appears that the basic 
pig iron made at the Bethlehem works is in closer accord with 
the ordinary merchant basic specifications than that pro- 
duced at the two plants which have made the most important 
contributions to the duplex process—namely, at Ensley, and 
Sydney, Nova Scotia. The Ensley pig often has the silica 
considerably above 1 per cent., and the acid Bessemer con- 
verter is used for carbon and silica elimination. The Sydney 
pig runs not less than 1.50 per cent. phosphorus, and under 
the new triplex process now installed all metal passes 
through two open-hearth furnaces, with an intermediate 
blow in a basic Bessemer converter. But, as already noted, 
the character of the metal and ore was not a prime considera- 
tion at Bethlehem. 

As to the merits of the duplex system, the Jron Age says 
that while details are not generally available as to the exact 
balance between the benefits of the system in the experience 
of the companies using it, and the interest and depreciation 
on Bessemer plant, together with the loss of metal in con- 
verting, yet it is evident that this balance is sufficient to 
indicate the extension of the system. The economies of the 
system are naturally most pronounced where Bessemer plant 
is in existence, with the alternative of continually lessening 
employment and final abandonment. 








A NEW LIQUID FUEL APPLIANCE. 


WE were recently invited to inspect a new liquid fuel 
ignition apparatus at the works of the Tandem Smelting 
Syndicate, Limited, Merton Abbey, London, 8.W. This 
appliance, unlike most other devices purporting to fulfil 
similar duties, is, in the strict sense of the word, a burner. 
The liquid fuel is not only atomised, but is raised up to a 
temperature such that the application of a light is sufficient 
to ignite it. In this it will be understood it differs radically 
from many so-called ‘‘ burners.’’ These are more properly 
‘‘ sprayers,’’ which, while emitting the fuel in a finely 
divided state, require some further device toraise its tempera- 
ture up to the ignition point. As this view of the matter has 
in the past been largely ignored, it will be well to take a 


| specific example and explain this fundamental point of differ- 


ence between the Héveler burner, the apparatus under notice, 


| and most other liquid fuel appliances on the market. 


It is a well-known fact that the adoption of liquid fuel for 


| firing steam raising boilers, while possessing undoubted 


advantages in many directions as compared with the use 
of coal, has been considerably retarded by the one great 


installed near the new one. The converters are blown by a | drawback—the unpleasant results produced by imperfect 


horizontal cross-compound Southwark engine, having steam | combustion. 


cylinders 46in. and 84in. diameter, and 84in. air cylinders, | 
all of 60in. stroke. This engine furnishes 45,000 cubic feet | 
of free air per minute at 301b. pressure. The converter is of | 
such size that with a 20-ton charge the depth of metal is 

only about 18in. The mixer is a segment of a cylinder rest- 


With badly designed oil burning appliances a 
thick deposit of caked carbon soon begins to collect in the 
tubes, &c., and the trouble experienced in the removal of this 
deposit frequently nullifies all the benefits otherwise deriv- 
able from the use of oil fuel as a heating agent in steam 
boilers. In the devices which we refer to the mixture of 





atomised fuel and atmospheric oxygen is sprayed directly j 
the interior of the boiler furnace, where, coming in Pon 
with the already heated fire-bricks, it is raised to its faat 
point and ignited. Satisfactory running, in the opinio 
of the inventor of the present burner, can hardly be 
expected in this case. The interior of the boiler furnagg ; 
not always in the same condition, and its exact temperature 
is a variable quantity from minute to minute, so that whil 
complete combustion may be attained at one instant the 
next sees the conditions changed, the temperature of the fry 
brick altered, and the fuel may burn either with the production 
of smoke or with an oxidising flame which quickly attacks 
the tubes and other metal work with which it comes in con. : 
tact. The Hoéveler burner, on the other hand, does not pro. 
ject a stream of combustible. mixture into the furnace, The 
actual combustion takes place outside the furnace in a Separate 
ignition chamber, and the products of.combustion at a tem. 
perature practically that corresponding to the initial tempera. 
ture produced by ignition are played into thefurnace. Vey 
little heat is lost, and as the external ignition chamber can 
be kept in any desired condition and at a constant tempera. 
ture, uniformly complete combustion is ensured. 





Fig. i—THE HOEVELER LIQUID FUEL BURNER 


In Fig. 1 we show the appliance at work firing a metallur- 
gical furnace. It may be described as consisting of two 
parts—a spraying device and an ignition chamber. The 
spraying device or atomiser is shown in section in Fig. 2 and 
will be described first. The oil supply is introduced into the 
apparatus through the inlet A. To this it flows under 
gravity from a central tank raised a few feet in level above 
the furnace orifice. This tank in the case of the installation 
which we inspected at Merton Abbey supplies in common all 
the burners throughout the works, and is situated in the out- 
side yard. In cases where a heavy viscous oil is to be used 
the fuel supply pipe leading to the inlet A is brought within 
reach of the heat of the furnace, so that its viscosity is 
reduced and its flow through the burner rendered easy. Com- 
pressed air under a pressure of from 10 Ib. to 20 Ib. is intro- 
duced at B, and this flowing along the passage C produces an 
ejector action at the mouth of the fuel tube D. A needle 
valve operated from the milled nut E controls the flow of 
fuel from the tube D, the tip of which is of nickel, to reduce 
erosion. The ejector action produced at this orifice, in addi- 
tion to sucking in the fuel, draws atmospheric air through 
the series of holes F in the external casing. At G a second 
compressed air inlet is provided. This is the main air inlet, 
and, as a result of the construction adopted for the various 
orifices, the fuel leaves the sprayer in a very finely atomised 
stream, and mixed with the correct amount of air to secure 
its complete combustion. 

Passing from the sprayer the mixture enters in an expand- 
ing conical stream into the combustion chamber, This con- 


8 
Fig. 2—SPRAYING DEVICE 





sists of a conical iron casting lined with fire-brick. The 
interior diameter of the fire-brick lining is arranged to be just 
sufficient to envelope the conical jet of mixture, leaving a 
margin of about an inch all round. At the exit end of the 
combustion chamber the orifice is contracted down on to the 
jet of mixture, so as to reduce this in diameter. The exact 
amount of contraction which the jet should undergo at this 
point is a matter of great importance in the working of the 
apparatus, and has been experimentally determined by Mr. 
H. F. Héveler, the inventor. From this orifice thenow ignited 
mixture passes in a steady stream through a circular hole in 
the wall of the furnace, the interior of which has to be 
heated. It will be seen from Fig. 1 that the whole apparatus 
is very simple. The sprayer is carried on a square rod pro- 
jecting from a boss on the ignition chamber casing. Behind 
the ignition chamber will be seen the compressed air reservoir 
with its pressure gauge. Flexible pipes connect this and the 
oil supply with the sprayer, so that the latter can be readily 
removed for inspection. The whole appliance is merely hung 
by chains or supported in any other suitable manner at the 
proper lgvel. 

In addition to the simplicity of the apparatus, the fact that 
practically any quality of flame—oxidising, reducing, oF 
neutral—can be obtained with it is a point claimed by the 
makers as worthy of close attention. As demonstrated to our 
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— 
representative, the apparatus is very quickly prepared for work, 
and from turning on the oil and air supply to the production 
of the working fiame is a matter only of a few seconds. The 

uality of oil is not of much moment, we are informed. 
From creosote to heavy German tar oil, almost a solid, the 
appliance can be readily adjusted to burn with equal satisfac- 
tion. There is no waste at starting and stopping, and, of 
course, a separate workman to attend to the firing becomes 
unnecessary. The makers inform us that they find that one 
ton of oil used in the Héveler burner produces the same 
results as two tons of coal. The appliance is made in different 
gizes 0 28 to burn from one to five tons of oil in twenty-four 


rs. 

ee applications of this apparatus, it is anticipated, will 
be numerous in view of the fact that any quantity of flame 
and a very wide range of temperature can be obtained with 
it, At the works of the makers at Merton Abbey all the 
metallurgical furnaces are gradually being converted to its 
use. It has, moreover, already been requisitioned for a very 
diferent purpose. We understand that it is now being in- 
stalled in India for tea-drying. For steam-raising purposes 
on Jand and sea and for a wide variety of other uses, it is 
believed, it will be found economical, efficient, and simple. 








SWIVEL BALL BEARINGS FOR SHAFTS. 


BALL bearings, as usually constructed with a single row 
of balls, afford an ideal bearing so long as there is no varia- 
tion in the alignment of the shaft. In long lines of shafting 
such as are found in mills and factories it is, however, diffi- 
cult to obtain such perfect conditions. The manner of 
getting over the difficulty with single row ball bearings is to 

lace the whole housing on a spherical seating to enable it to 
swivel, but lubrication of the frictional surfaces is sometimes 
troublesome and liable to be neglected. A new form of bear- 




















Fig. 1—THE SKEFKO BALL BEARING 


ing called the ‘‘Skefko’’ is being introduced into this 
country from the Continent by the Unbreakable Pulley and 
Mill Gearing Company, Limited, Manchester. In this bear- 
ing two rows of balls are provided in a specially made cage, 
and the balls themselves are free to move in any direction 
on the inside of a spherically formed outer race, as shown 
clearly in the sectional drawings of a line shaft hanger— 
Fig. 2—and also in the photographic view of the model, 
Fig. 1. It is claimed that with this form of bearing the load 
can never be taken solely by a single ball, but is shared 
between three balls, and that owing to the spherical outer 
race and swivel action of the balls the centre line of the track 
is automatically distributed. No resistance by the bearing is 
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Fig. 2—DETAILS O 


therefore offered to the deflection of the shaft, and reduced 
friction and wear result. It is also claimed that the bearings 
will sustain an end load of about 25 per cent. of the axial 
load. The cage which keeps the balls in position is made in 
a single piece without rivets or screws. 

The following formula is adopted for calculating the safe 
working load on these bearings :— 

P =4ZKD*, 

where P = safe working load in pounds; Z = number of 
balls in the bearing; K, coefficient ; and D, the diameter of the 
balls in din. 

















Coefficients. 
———_— : Bee ene 
Revs. permin. ..| 0 | 160 | 300 | 600 | 1200 2500 | 5000 | 10,000 
Coefficient K .. 44 | 26.4 | 22 | 17.6 | 13.64] 10.56 7.7 | 5.06 
{ u 








The makers have found that this swivelling action of the 





bearings is of great value in assembling on erection, as it 


obviates the stress put on the ball and sides of rigid ball races | 


when getting shafts and spindles into position. 








A NEW DESIGN OF LATHE. 


WE illustrate below a new lathe recently designed, 
patented, and constructed by Dron and Lawson, Limited, 
Elliot-street, Glasgow. In getting out this machine the 
makers have had in view the modern requirements of great 
power and wide range, coupled with a simplicity in the work- 
ing parts and a reduction in the space occupied by the whole 
machine. 





The latter requirement has led to a notable departure in | 
the design and arrangement of those parts of the machine 
It will be | 


associated with the power feeding of the tool rest. 


seen from our engraving that the usual point of origin of the | launch, 
feed motion, namely, the left-hand end of the face plate | 
The 


spindle, is here entirely free from gearing of any sort. 


LAUNCHES AND TRIAL TRIPS. 


DALEBANK, steel screw steamer ; built by the Northumberland 
Shipbuilding Company ; to the order of Taylor and Worthington, 
of Liverpool ; dimensions, 390ft. by 49ft. by 29ft.; engines, triple- 
expansion, 25in., 4lin., 69in. by 48in. stroke, pressure 180 [b. ; 
constructed by Richardsons, Westgarth and Co., Limited ; launch, 
recently. 

LorD LONSDALE, steel screw steamer ; built by William Hamilton 
and Co., of Port-Glasgow ; to the order of John Herron and Co., 

| of Liverpool ; dimensions, 380ft. by 51ft. by 29ft. 4in.; engines 

| triple-expansion, 26in., 42in., 70in. by 48in. stroke, pressure 
180 Ib.; constructed by David Rowan and Co., of Glasgow ; trial 

| trip, recently. 

KINA, steel screw steamer ; built by Swan, Hunter and Wigham 

| Richardson, Limited ; to the order of Det Stasiatiske Kompagni, 
of Copenhagen ; dimensions, 385ft. by 53ft. beam ; to carry 8200 

| tons ; —s triple-expansion ; constructed by the builders ; 

y 15th 

IzGLED, steel screw steamer: built by William Doxford and 
| Sons, Limited ; to the order of Racich, Lucovich, Banaz Harris, 

















3sin. 


back of the fixed headstock is likewise unencumbered, so that 


the machine can be readily installed quite close up to a wall, | 


as in acorner. Indeed, the makers state that not only is 
the actual space occupied by the ordinary gear wheels saved, 
but that the usual width of passage—say, about 3ft.—which 
has to be left between adjacent machines can be considerably 
reduced if lathes of this type are used. All the gearing re- 
quired for driving both the leading screw, which, it is to be 
noticed, is reserved entirely for screw-cutting purposes, and 
the feed shaft, is situated at the front of the headstock con- 
venient to the operator’s left hand. 

The face plate spindle revolves in a bush carried by the 
belt cone, and is driven either directly or through an eight-to- 
one reduction gearing. From the smaller wheel on the 
countershaft of this reduction gearing all feed power is taken, 
a simple arrangement being installed at this point whereby 
the feed motion may be stopped or reversed. 
power is next led down to a change-speed gear-box having 
three sets of wheels, any one of which may be connected to 
the feed shaft. A separate train of wheels is also taken from 
the reversing motion referred to above, and is led to the lead- 
ing screw. This train of wheels includes a set of the ordinary 
change wheels found on most screw-cutting lathes, such that 
all threads up to 3in. in pitch can be cut. 
installed whereby it is made impossible for the leading screw 
and the feed shaft to be in operation simultaneously. 


It will be understood that, although there are only three | 
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changes of gear in the gear-box, there are six changes of feed 
for each speed of rotation of the belt cone. This is so by 
reason of the fact that the point from which the feed motion 
is taken comes after, and not before, the back gearing on the 
face plate spindle. These feeds are 6, 12, 24, 48, 96, and 144 
revolutions per inch of travel of the tool; so that we may say 
that there are three fine feeds for boring and turning light 
work, and three coarse feeds for heavy work. Taper turning 
is arranged for by means of side-shifting the loose headstock. 
With the countershaft running at 110 revolutions per minute 
eight spindle speeds ranging from 6 to 220 revolutions per 
minute are obtainable. 

The actual machine illustrated has a height of centres of 
84in., can accommodate 3ft. Tin. between its centres, and can 
swing 12in. over the saddle. Over the gap, which can be 
increased in size at will, a diameter of 30in. can be swung. 
The actual floor space occupied by this machine is 8ft. 6in. 
by 3ft. lin. 


From this the | 


A safety device is | 


CENTRES SCREW-CUTTING LATHE 


, Limited ; dimensions, 3854ft. by 50ft. by 28#ft.; to carry 7500 
tons; engines, triple-expansion; constructed by the builders ; 
| launch, May 26th. 

PRINCESS ALICE, steel screw steamer; built by Swan, Hunter 
| and Wigham Richardson, Limited ; to the order of the Canadian 
| Pacific Railway Company ; dimensions, 300ft. by 46ft. beam ; 

engines, triple-expansion ; constructed by the Wallsend Slipway 
| and Engineering Company ; launch, May 29th. 
| HENRIK, steel screw steamer ; built by Sir Raylton Dixon and 
| Co., Limited ; to the order of Messrs. Brunsgaard, Kiosterud and 
| Co., of Drammen, Norway ; dimensions, 372ft. by 52ft. 6in. by 
| 26ft. 5in ; to carry 7400 tons; engines, triple-expansion, 25in., 
| 4lin , 68in. by 48in. stroke, pressure 180 ]b.; constructed by the 
| North-Eastern Marine Engineering Company ; launch, May 29th. 

TELEMACHOsS, steel screw steamer ; built by William Gray and 
| Co.; to the order of Mr. George C. Dracontes, of Braila ; dimen- 
| sions, 367ft. by 50ft. 8in. by 24ft. 3in.; to carry 6200 tons ; engines, 
| triple-expansion, 25in., 404in., 67in. by 45in. stroke ; pressure, 
180 lb.; constructed by the builders ; trial trip May 29th. 

BAYARDO, steel screw steamer; built by Earle’s Shipbuilding 
and Engineering Company; to the order of Thomas Wilson, Sons 
and Co, of Hull; dimensions, 330ft. by 47ft. by 35ft.; engines, 
triple-expansion, pressure 180 1b,; launch, May 28th. 

NIGARISTAN, steel screw steamer ; built by Irvine’s Shipbuilding 
| and Dry Docks Company ; to the order of F. C. Strick and Co., 
of Swansea ; dimensions, 385ft. by 50ft. by 30ft.; engines, triple- 
expansion, 28in., 46in., 77in. by 48in. stroke, pressure 1801b.; con- 
structed by Richardsons, Westgarth and Co.; launch, May 29th. 








NEw RalI_way BRIDGE IN Mexico.—A few days ago the National 
Railwaysof Mexico commenced to use the new bridge just completed 
| for them over the Rio Grande between Laredo, Texas, and Nuevo 
| Laredo, Mexico. The old bridge was constructed in 1888, when 
| what is now the trunk line of the National Railways from the 
border to Mexico City was a narrow gauge line. This bridge was 
built by Capt. Merriam, formerly chief engineer of the National 
Railroad, and had the distinction of being one of the first all- 
concrete pier bridges built in America. It had, however, become 
too light a structure for the new engines and cars which the National 
Railways are obtaining, hence the construction of the new bridge, 
which consists of six spans of 175ft. centre to centre. The five 
| piers and two abutments are all concrete, and are embedded three 

metres in the sandstone rock. The specification of the steel work 
provided for the handling of two-coupled consolidation locomotives 
weighing 60,000 1b. on each of four axles, 32,0001b. on the leading 
truck, and with eight wheel tenders weighing 45,000Ib. on each 
axle, and the whole followed by a train load of 6000 lb. per lineal 
foot. The concrete work for this bridge was built under contract 
by the Cia. de Obras y Bienes Raices, of Mexico City, the steel 
designs made by Boller and Hodge, of New York, the steel 
furnished by the United States Steel Products Export Company, 
and the steel work erected by the Missouri Valley Bridge and Iron 


Company. No train was delayed in making change from the old 
to the new structure. 
ENGINEERING GOLFING SocreTy.—By the courtesy of the 


Honourable Company of Edinburgh Golfers, the Engineering 
Golfing Society held its spring meeting at Muirfield on Whit 
Monday, the 5th inst. In perfect weather, thirty-two competitors 
took part in what was a most successful meeting. There were 
morning and afternoon medal rounds, under handicap, in two 
divisions—for those with handicaps below and above 11. In the 
first division, the President’s Cup and Memento for the best 
aggregate of the two rounds was won by Mr. C. R. D. Pritchett, 
with a net score of 175 (86 — 2 = 84 and 93 - 2= 91). Thesecond 
prize was taken by Mr. H. T. S. Ward, with an aggregate of 181, 
made up of 101 — 9 = 92and 98 - 9= 89. In the second division 
the Wilson Cup and Memento was won by Mr. F. A. Newington, 
with 188 (104 — 12 = 92 and 108 - 12= 98), the second prize going 
to Mr. W. A. P. Tait, with 203 (115 — 12 = 103 and 112 — 12 = 100). 





Mr. R. W. Hammond won the scratch prize, with 83 gross. For 
the morning round, the prize in the first division was won by 
Mr. J. W. Towle, with 88 net, and in the second division by 
Mr. R. J. Thomas, with 96 net. In the afternoon round, the prize 
in the first division was won by Mr. G. M. Taylor, with 89 net, and 
in the second division by Mr. R. S. Erskine, with 95 net. In an 
eclectic competition, taking the tworounds and half handicaps, 
Mr. R. W. Hammond cone hy C. R. D. Pritchett tied with 80 net. 
Mr. Hammond was awarded the prize, since no competitor could 
take more than one prize, with the exception of the scratch 





prize, 
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THREE-TON STEAM WAGON 


MANN’S PATENT STEAM CART AND WAGON COMPANY, LIMITED, LEEDS, ENGINEERS 











HIGH-SPEED 3-TON STEAM WAGON. 





COMMERCIAL motor vehicles for carrying medium weights 
and running at the limit of speed imposed by the Act of 


Parliament which regulates this class of traffic are chiefly 
built with petrol engines for the propelling agent. There is 
no valid reason why steam engines should not be successfully 
applied to this class of road work, and Mann’s Patent Steam 
Cart and Wagon Company, Limited, Leeds, has recently in- 
troduced a 3-ton vehicle shod with solid rubber tires, which 
seems to be a practical adaptation of steam to the purpose. 
Both the engine and main frame of the vehicle have been 
specially designed. The former is of the compound pattern, 
mounted on the top of the boiler, which is intended to carry 
a working pressure of 200lb. per square inch. The engine 
has cylinders 3fin. and 6gin. diameter by 6in. stroke. It 
has forged steel pistons and crossheads and piston-rods made 
of one solid forging, the crossheads being circular in section 
and case-hardened to prevent wear. The crank shaft and 
excentrics form one solid forging, and are made of 3 per cent. 
heat-treated chrome nickel steel. To keep down their diameters 








TABLES OF CONSTANTS. 


At the International Congress of Applied: Chemistry held in 
London in 1909 an International Commission was appointed for the 
purpose of compiling and publishing annual tables of constants 
and numerical data; and this Commission was subsequently 
accorded the patronage of the Association of Academies at the 
meeting of that body held in Rome in 1910.—Natuie, May 26th, 
1910, page 371. 

According to the programme drawn up by the Commission the 
tables published in any one year are intended to contain all the 
numerical data likely to be of interest in connection with chemistry, 

hysics, and allied sciences, pure and applied, to be found in the 
iterature published during the previous year. The data are to be 
accompanied by full bibliographic references. This programme 
has now—May, 1911—so far matured that portions of the volume 
for 1910 are already in the press, while the manuscript of the 
remaining portions is approaching completion. 

Owing to the immense volume of scientific and technical 
literature which is continually being produced, the difficulties in 
the way of finding out whether any given measurement has been 
made or not are increasing year by year. Existing systems of 

| indexing and abstracting offer only limited help, since a large 
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“Tue Enciecn” 


STEAM WAGON—DRIVING MECHANISM AND MAIN FRAME 


the other two shafts are also of nickel steel. The quick-running 
gears are cut from solid forgings of nickel steel and the slow- 
running gears are case-hardened, with the exception of the 
main driving wheel, which carries the differential gear. This 
is a machine-cut crucible steel casting. The final drive is 
taken through a roller pitch chain. Three road speeds are 
possible. For rubber-tired wheels these are 12, 8, and 24 
miles per hour respectively ; while for steel-tired wheels the 
speeds arranged for are 8,5, and 24 miles per hour. In 
order to obviate overhang of the crank shaft, the gear wheel 
on this is one wide pinion placed inside and directly against 
the main bearing. 

The line drawings above show diagrammatically the 
arrangement of the driving mechanism and the design of the 
main frame. It will be noted that the fire-box side plates 
are extended rearwards to form girders for carrying the body. 
The plan also shows the method of carrying the springs for 
the back axle by means of two stout H-section cross girders. 

















Plan with Body Removed. 





Swain, Sc 


number of measurements are made in the course of researches to 
which they are purely subsidiary, so that their existence cannot 
be inferred from the titles and sub-titles of the papers in which 
they are recorded. Also tables, which appear only at long 
intervals, such as those of Landolt and Bornstein, can of necessity 
cover only a small part of the ground ; and, moreover, in most 
cases they are hampered by the limitations of private enterprise. 
The annual tables should therefore fill a serious gap which has 
hitherto existed in the systematic indexing of scientific and 
technical results. 

It is hoped that ultimately the enterprise may become self- 
supporting ; but obviously this cannot be the case for some time 
to come. The Commission has been greatly assisted by grants 
from various societies, for example, in this country, from the 
British Association, Chemical Society, Faraday Society, Royal 
Dublin Society, Royal Irish Academy, Royal Society of Edinburgh, 
and the Society of Chemical Industry. Donations have also been 
received from a few private persons, notably from the Rt. Hon. 
the Earl of Berkeley, F.R.S. The financial position is, however, 
still far from satisfactory ; and further help from societies and 
private donors is urgently needed. In this connection it may be 
mentioned that neither the general secretary nor the members of 
the Commission receive payment for their services, except in so 
far as they may perform actual compiling or abstracting. 


= 

deal effectively with the periodical literature ; but it ha 
occasionally that data are published only in non-periodica] bli 
cations, such as or monographs, and such data ma: Publi. 
be overlooked. Accordingly, in order that the annual tables a 
be as complete as possible, the authors of such books, monograph! 
&c., are requested to communicate with one or other of tht 
members of the Commission. In cases where the data +4 
numerous specimen copies or corrected proofs of the tabi 
containing the data would be very acceptable. - 
The members of the International Commission for the United 

Kingdom are:—Dr. Alex. Findlay, the University, Edg’ 


Birmingham ; Dr. R. T. Glazebrook, C.B., F.R.S., the National 


Wilsmore, University College, Gower-street, London, W.C, Th 
general secretary is Dr. Charles Marie, 98, Rue du Cherche 
Midi, Paris VI. . 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 

Roya. INstTITUTION.—Albemarle-street, Piccadilly, W. ‘Ap, li. 
cations of Physical Chemistry to the Doctrine of Immunity,” ~ 
fessor Svante Arrhenius, Hon. F.R.S. 9 p.m. sb 
GEOLOGISTS’ ASSOCIATION OF LONDON, — University College 
Gower-street, W.C. ‘The Geology of the District of the Bergen 
Arches,” Dr. Carl Fred Kolderup. ‘‘The Rock Formation of the 
Bergen District,” Mr. H. W. Sicsitten. 8p.m. The Council 
meet at 7 p.m., and Illustration and Photographic Committee at 
6.30 p.m. 

PHYSICAL SOCIETY OF LONDON.—The Imperial College of Science, 
‘*The Liiders Lines on Mild Steel,” Mr. W. Mason. ‘“ Exhibition 
of a Model illustrating the P. e of a Light Wave through 
Quartz,” Dr. H. 8. Allen. ‘‘Tables of Circular and Hyperbolic 
Functions for Complex Values of the Argument,” Mr. A. John. 
stone. ‘On the Measurement of Contact Differences of Potential,” 
Professor Anderson and Mr. J. G. Bowen. ‘‘ Exhibition of Gyro- 
scopic Apparatus,” Sir G. Greenhill, F.R.S. ‘A New Method of 
Approximate Harmonic Analysis by Selected Urdinates,” Professor 
S. P. Thompson, F.R.S. 8 p.m. 


SATURDAY, JUNE 10rn. 
Royat InstituTion.—Albemarle-street, Piccadilly, W. ‘‘'I'ypes 
of Greek Women” (Lecture I[.), Mr. W. L. Courtney. 3 p.m. 
RoyaAL AUTOMOBILE CLUB.—The Court House, Shelsley Walsh, 
Worcestershire. The ‘‘Henry Edmunds” Hill-climb. 3.30 p m, 
GxEoLoaIsTs’ AssocIATION OF LoNDON.—Excursion to Bishop's 
Stortford. Leaving Liverpool-street, Great Eastern Railway, at 
1.24 p.m. 
NortH OF ENGLAND INSTITUTE OF MINING AND MECHANICAL 
ENGINEERS.—Wood Memorial Hall, Newcastle-upon-Tyne. The 
following papers will be open for discussion :—‘‘The Electritication 
of the Underground Machinery at Trimdon Grange Colliery,” Mr, 
Simon Tate. ‘‘The Occurrence of Diamonds in German South- 
West Africa,” Mr. G. Percy Ashmore. ‘The Pench Valley Coal- 
field,” Mr. F. I. Leslie Ditmas. ‘‘The Fire and Rescue Station of 
the Durham and Northumberland Collieries Fire and Rescue 
Brigade,” Mr. W. C. Blackett. ‘‘The Rescue Station at the 
Kleophas Mine, Zalenze, Upper Silesia, Germany,” Mr. Berent 
Conrad Gullachsen. The following paper will be read or taken as 
read :—‘“‘The Advantages of Freezing as a Method of Sinking 
—— Heavily-watered or Difficult Ground,” Mr. William Brum- 
well Wilson, 2 p.m. 

MONDAY, JUNE 12tu. 
Roya INstTrTUTION.—Albemarle-street, Piccadilly, W. General 
meeting. 5 p.m. 

TUESDAY, JUNE 13ru. 
Farapay Socrety.—Institution of Electrical Engineers, Victoria 
Embankment, W.C. ‘‘Allotropic Forms of Metals,” Professor 
Ernst Cohen, of Utrecht. 8 p.m. 
MANCHESTER GEOLOGICAL AND MINING SOcIETY, — Queen’s 
Chambers, 5, John Dalton-street, Manchester. ‘‘ Luminous 
Electric Mine Shaft Signalling,” Mr. J. C. Eadie. 4 p.m. 


TUESDAY, JUNE 131n, to FRIDAY, JUNE 1l6rtu. 
THE INSTITUTION OF Gas ENGINEERS.—Annual meeting at 
Glasgow. For programme see page 606. 

WEDNESDAY, JUNE l4ru, 

RoyAL METEOROLOGICAL SoctETy.—70, Victoria-street, West- 
minster, S.W. Papers to be read:—‘'The Diurnal Inequality of 
Barometric Pressure at Castle O’er, Dumfriesshire,” Dr. Charles 
Chree, F.R.S. ‘‘Rain Drop Experiments,” Mr. Spencer C. Russell. 
‘Investigation of the Electrical State of the Upper Atmosphere, 
August, 1910,” Mr. A. J. Makower, Dr. W. Makower, Messrs. W. 
M. Gregory and H. Robinson, 4.30 p.m. 


SATURDAY, JUNE 171. 
GEOLOGISTS’ ASSOCIATION OF LONDON.—Excursion to Cambridge 
and Barrington. Leave Liverpool-street, Great Eastern Railway, 
at 12 noon. 
SATURDAY, JUNE 24tu. 


GEOLOGISTS’ ASSOCIATION OF LONDON.—Excursion to Bushey, 
Oxhey, and Watford Heath. Leaving Euston at 2.20 p.m. 


TUESDAY, JUNE 277TH, to FRIDAY, JUNE 30tuH. 
INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION.—Sixteenth 
Annual Convention at Brighton. For programme see page 490 an/-. 


WEDNESDAY, JUNE 28ru. 
INSTITUTION OF CIvIL ENGINEERS.—The nineteenth ‘‘ James 
Forrest.” Lecture will be delivered at the Institution by Frederick 
Henry Hatch, Ph.D., M. Inst. C.E., his subject being ‘‘Gold 
Mining in the Transvaal.” 8 p.m. 


THURSDAY, JUNE 29ru. 


Tue INSTITUTION OF CrviL ENGINEERS.—The Annual Conversa- 
zione will be held in the Royal Albert Hall, at 8.30 p.m. 


_ MONDAY, JULY 3nrp, To FRIDAY, JULY 71. 
INSTITUTION OF NAVAL ARCHITECTS.—Jubilee meetings. For 
programme see page 445 ante. The meetings will start at 1] a.m. 
and not 11.30 a.m. as in programme. 


MONDAY, JULY 24TH, To SATURDAY, JULY 29ru. 


THE INSTITUTION OF MECHANICAL ENGINEERS.—Zurich Meeting, 
1911. Programme see page 362 ante. 


THURSDAY, AUGUST 8rp, To MONDAY, AUGUST 21st. 


GEOLOGISTS’ ASSOCIATION OF LoNDON.—An Excursion to the 
Bergen District, Norway. Leaving King’s Cross on August 3rd by 
special boat train for Hull. 


SATURDAY, SEPT. 91H, T0 WEDNESDAY, SEPT. 207TH. 


GEOLOGIsTS’ AssocIATION OF LonDON.—September Long Excur- 
sion. The first part of the excursion will be devoted to a study of 
the Geol f haber, including Glens Nevis, Roy and Coe, 
and Fort Wi iam will be the headquarters. The second part of 
the excursion will be devoted to the Geology of the Broadford 
district of the Island of Skye, and the headquarters will be at 
Broadford, Full particulars of excursion may be obtained frow 





The organisation of the Commission is sufficiently complete to 





Mr. Alfred D, Young, 17, Vicars-hiil, Lewisham, S.E, 


Physical Laboratory, Teddington, Middlesex; and Dr. N, Ty‘ 
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IRON, COAL, AND GENERAL TRADES 
F BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 
(From our own Correspondent.) 


Manufactured Iron. 
Best bar makers are steadily employed. In some cases 
are busy, and the Whitsuntide stoppage has been of 


Bae duration than customary. Quotations for good merchant 


shorts still range from £6 5s. to £6 7s. 6d., delivered. Best 
; os are £8 and second grade £7 per ton, The improvement 


lately noticed in the galvanised sheet trade has been maintained, 
most producers now refusing orders offered at less than £10 15s, to 
£10 17s. 6d. f.o.b, Liverpool. The demand for black sheets con- 
tinues slow at £7 10s. for doubles and £8 for trebles. Hoops are 
£7 to £7 5s. and £7 10s., and gas strip £6 10s. to £6 12s, 6d. per 


ton. 
Pig Iron Trade. 
There has been no renewal of buying in the pig iron 


department. Consumers, as a rule, have been content to take 
supplies in small quantities. Sellers on their part are not anxious 
r into long-dated contracts at present prices. Stocks are 


te 
iar reduced, and makers show a ~ ig for an improvement in 


by pursuing the policy just nam Quotations are:—Forge 
aig Fstaffordshire common, 49s.; part-mine, 50s, to 50s, 6a: 
ah all-mine forge, 85s.; foundry, 90s.; cold blast, 115s.; North- 
ampton, 47s, to 48s.; Derbyshire, 50s. to 51s.; North Staffordshire 
forge, 5ls. to 52s. ; best, 58s. to 59s, 
Steel Trade Competition. 

Steps taken towards bringing about an ‘ International 
Understanding ” respecting the selling prices of joists are the 
subject of congratulation in the steel trade hereabouts, as the 
market has been greatly disturbed by the cutting tactics of 
continental producers. There is believed to be an excellent chance 
of some agreement being arrived at which will prevent the dissipa- 
tion of profits and the unsettling of both the home and export 
trades. The rate war, however, which seems to have just broken 
ont in the steel industry in America causes considerable unrest, as 
itis thought that it cannot fail to have a considerable effect on 
kindrec interests in this country. The Republic companies seem 
to have fairly challenged the supremacy of the United States Trust. 
Prices in this district are ng :—Bessemer sheet bars, £4 15s. 
to £4 17s. 6d.; Siemens sheet bars, £5; angles, £6 12s. 6d. to 
£6 l5s.; girder plates, £7 2s, 6d. to £7 5s.; ship-plates, £7 to 
£7 10s.; joists, £6 10s. 


Engineering Work. 

It is announced that the contract for 1000 all-steel covered 
goods wagons just placed by the Indian States Railways with the 
Metropolitan Amalgamated Railway Wagon Company includes a 
large amount of work which will be executed at the works of the 
Patent Shaft and Axletree Company, at Wednesbury. Construc- 
tional engineers hereabouts are commenting upon a criticism 
publicly made by the chairman of one of the leading constructive 
engineering concerns in the Birmingham district, who, speaking of 
‘the suicidal cutting of prices” in connection with contracts, has 
just remarked, ‘‘ These matters have a knack of righting themselves, 
and a time limit, if nothing else, will ultimately be fatal to the 
unremunerative acceptance of contracts.” 


Railway Rates Rebate. 

Muntz’s Metal Company, Limited, Birmingham, has just 
been awarded an important railway rates rebate by the Railway 
and Canal Commissioners. The claim was that it had received 
about 75,000 tons of traffic by the London and North-Western 
Railway and despatched about 27,000 tons, and that, although 
it had provided siding accommodation and performed all] terminal 
services, the railway company charged the same rate as to traders 
who did not so provide. The Commissioners awarded a rebate of 2d. 
per ton on coal and other goods in Class A and 6d. per ton for 
other traffic. Muntz’s Company also brought a claim for undue 
preference, relating mainly to competing traders in South Wales, 
ut in this claim it failed, the Commissioners only finding undue 
reference as regards smaller quantities of copper carried to 
Jerby, Crewe, and Leeds, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
A Holiday Market. 

Ow1ne to the Whitsuntide holidays, which are general 
throughout Lancashire, there is nothing new to report, and prices 
are more or less nominal. Generally quotations are as follow :— 
Lincolnshire, No. 3 foundry, 53s.; Staffordshire, nominal, 53s, 6d. 
to 54s. 6d.; Derbyshire, 53s. 6d. to 54s.; Northamptonshire, 
54s. 6d. to 54s. 9d.; Middlesbrough, open brands, 54s. 10d. 
Scotch: Gartsherrie, 60s. 6d. to 61s.; Glengarnock, 58s, 6d. to 
59s.; Eglinton, 58s, to 58s. 6d., delivered Manchester. West 
Coast hematite, 64s. to 64s. 6d., f.o.t.; East Coast ditto, 62s. 6d. 
to 63s. f.o.t. Delivered Heysham: Gartsherrie, 58s. 6d. to 59s. ; 
Glengarnock, 56s, 6d. to 57s.; Eglinton, 56s. to 56s. 6d. Delivered 
Preston: Gartsherrie, 59s. 6d. to 60s.; Glengarnock, 57s. 6d. to 
58s.; Eglinton, 57s. to 57s. 6d. Finished iron: Bars, £6 15s. ; 
hoops, £7 7s. 6d.; sheets, £8 to £8 2s.6d. Steel: Bars, £6 10s. to £7 ; 
Lancashire hoops, £7 7s. 6d.; Staffordshire ditto, £7 7s. 6d.; 
sheets, £8 to £8 5s.; boiler plates, £7 15s.; plates for tank, 
girder, and bridge work, £7 to £7 5s.; English billets, £5 
to £5 5s.; foreign ditto, £4 10s. to £4 12s. 6d.; cold drawn 
steel, £9 5s. to £9 10s. Copper: Sheets, £70; tough ingots, 
£59 to £59 10s. ; best sasested, £59 to £59 10s. per ton; copper 


tubes, my to 84d.; brass tubes, 64d.; condenser, 74d.; brazed 
brass tubes, 8}d.; rolled brass, -; brass wire, -; brass 
turning rods, -; yellow metal, 6d. to 64d. per lb. Sheet lead, 


£16 to £16 5s. per ton. English tin ingots, £200 per ton. The 
coal trade was at a standstill in Lancashire, owing to the holidays. 


Dust in Textile Factories. 

With the authority of their respective organisations the 
Federation of Master Cotton Spinners’ Association and the 
Cardroom Workers’ Amalgamation—Mr. J. Smethurst and Mr. 
W. Mullin have issued a report on dust extraction from card 
rooms. The report states that for some time t a special joint 
sub-committee of the above organisation os been making 
investigations on the above subject, and a number of mills fitted 
with dust extracting appliances has been visited, Although the 
sub-committee has not yet finished its investigations it is 
enabled to publish a preliminary list of various makers of 
appliances which have been found satisfactory, and which have 
been jointly agreed upon az efficient and acceptable. Where 
these appliances are put in no claims for extra payment for 
working will be made by or on behalf of the strippers and 
grinders. The makers’ names, with the mills where the appliances 
were inspected, are:—Mr. Thomas Gregson, Great Harwood, at 
the Facit — Company, Rochdale; Lang Bridge, Accring- 
ton, at Thomas Haworth and Son, Accrington; Hall and Kay, 
Limited, Ashton-under-Lyne, at Mr. R. Byrom, Stalybridge ; H. 
Smethurst Ventilating and Engineering Company, Hollingwood, 
at Whittakers, Ashton-under-Lyne ; George Hargreaves and Sons, 
Blackburn, at Wm. Holland and Sons, Miles Platting ; ‘‘ Imperia,” 
Imperial Engineering Company, Dean-road, Salford, at Norman 
Mill, Oldham ; Atlas Vacuum Cleaning Company, Leamington- 





street, Manchester, at Wainwright and Riley, Oldham ; ‘‘ Eureka,” 
R. Whitworth and Son, Park Tinworks, Royton, at the Royton 
Spinning Company, Royton. 


Technical Teachers’ Conference. 
The fifth annual conference of the A tion of Teach 

of Technical Institutions has been held this week at Southport. 
In his presidential address Mr. Barker-North criticised our educa- 
tional system, and stated that in the case of the chemical industry 
England was engaged in linking up old processes, while other 
countries availed themselves of new lines of thought and experi- 
ment, The German system of technical education came in for 
much eulogy. 





Crewe Railway Works. 

I hear that a large order for locomotives has just been 
placed in the Crewe Works of the London and North-Western 
Railway Company which will keep the hands well employed for 
some time to come. The order includes ten four-cylinder express 
engines with superheaters, forty 6ft. 9in. express engines, and 
twenty express goods engines, also with superheaters. The loco- 
motive-building trade of the Manchester district’ is somewhat 
improved, : : 
BARROW-IN-FURNESS, Thursday. 

Hematites. 

There is no improvement in the demand for ordinary 
hematite iron, nor are the prospects of an improvement in the 
market in any sense bright, but some important inquiries from 
Canada and America have led to some good business in the better 
brands of metal, and in specialised classes of iron of given high 
analysis. Latterly attention has been largely concentrated on the 
— of ordinary hematite iron, but during recent years 

uyers have discovered they can- purchase’ iron of almost any 
specification. This has been found useful and economical, because 
if a shipbuilder or an engineer can get crude iron of high quality, 
and containing just the requisite elements for the purpose 
required his work of manufacture is greatly simplified. In busy 
times there is a large demand for this special hematite, and it is 
hoped, as the demand has improved from Canada and America, it 
may be the forerunner of a general revival in trade, and particu- 
larly so when it is believed that home shipbuilders and engineers 
are likely soon to bein the markets for fuller supplies of iron than 
they have been using for some time past. The Darlington Iron Com- 
pany has put another furnace in blast this week, and now 
there are 23 furnaces on the West Coast producing hematite iron. 
Sales of iron ore have lately shown a slight improvement, but 
prices are low at from 10s. to 19s, 6d. net at mines for ordinary and 
best classes, 


Steel. 

A quieter demand has set in for Bessemer classes of steel, 
and the mills in this district, which have been kept almost regu- 
larly employed throughout the year, are now only working on the 
day shift. At Workington there are better prospects, as the Moss 
Bay mills, which have been stopped for some time, are to be 
restarted. There are hopes tbat orders will soon be more plenti- 
ful, but at the moment there is no spirit in the market, and prices 
are at such a low point as to make it difficult to realise a profit. 


Shipbuilding and Engineering. 

Now that it is known that the naval airship will not 
again emerge from the shed in which she was built pro- 
bably until August, there has been a falling off in interest in 
the vessel. It is understood that several improvements will be 
made in her to give her greater stability. It has also been found 
necessary to put down a rigid permanent mooring post in the 
Cavendish Dock at which she can ride with safety with her 
nose to the wind. Proof has already been afforded that airships 
can ride safely floating on the water on their gondolas. It is now 
proposed to give the present vessel sufficient strength to float with 
safety even in winds of the greatest velocity. 


Shipping and Fuel. 
Shipping returns show further shrinkages in exports of 
iron and steel. Coal and coke are quiet, but there is an increased 
consumption of blast furnace coke. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


General Conditions. 

THE past week has been marked by the quietude usual at 
Whitsuntide, and although most of the firms re-started on Tuesday 
work has been of an irregular character. In the iron and steel 
trade it is not thought that any definite change from present con- 
ditions will be witnessed this month. As generally expected, the 
moulders have refused the terms offered by the employers as 
regards the wages question, and are now awaiting the reply of 
the latter. No progress is reported to have been made towards a 
settlement. The case of the employers is that the state of business 
does not warrant an advance, although it is admitted that there is 
more work just at present than twelve months ago, but prospects 
are not settled and foreign competition is forcing prices to a very 
low level. The recent spell of hot weather has appreciably reduced 
the output of the steel works. 


The Coal Trade. 

The majority of the collieries have now resumed work, 
but the week has naturally been a very broken one. Owing tothe 
state of trade this has not been unwelcome, inasmuch as it has 
enabled stocks to be cleared off. There is a better supply of 
empty wagons, so that collieries are able to make a good start, 
but there is the usual difficulty of getting a full complement of 
men. There has not been much doing in the steam coal market, 
but it is expected that the shipping d d will cc in 
earnest towards the end of the month. This, together with the 
curtailed production this month owing to the extra holidays, will 
possibly have some effect on values, which at the moment remain 
at 8s. 6d. to 8s, 9d. per ton for best South Yorkshire hards. The 
industrial demand has shown no sign of weakness, and regular 
orders continue to come to hand from this source. 





Gas Coal. 

Gas coal is moving steadily on contract account, and 
renewals are being arranged more freely, but, generally speaking, 
the tonnage booked to date is below the normal. There is some 
improvement in the shipping business, 


Slacks. 

With the current small output of house coal, the market 
for slacks is rendered all the firmer by the scarcity of supplies. As 
noted last week, some qualities are being advanced, and it is fully 
expected that prices will be still higher very shortly. Quotations: 
Best washed smalls, 5s. 6d. to 6s. ; best hard slacks, 5s. 6d. to 6s. ; 
seconds, 4s, to 4s. 6d. 


House Coal. 


Business in house coal has been at a minimum, reports 
from local depdts and from distant markets being uniformly bad. 
The weather is, of course, the chief cause of the slump in the 
demand, and collieries are restricting outputs as much as they can. 
There is absolutely no speculative buying going on, in spite of 
some tempting offers of spot lots. Nevertheless, values are very 
steady, and, as previously noted, collieries are holding out for 
prices equal to those ruling on contracts. A number of house coal 





contracts have already been renewed at the same prices, but, 
generally speaking, merchants are showing no t eagerness in 
the matter, and there is no doubt, if collieries insist on the same 
terms, that a ber of hants will buy the bulk of their 
requirements on the open market. 





Pig Iron. 

This has been quite a blank week in the pig iron market, 
most of the local buyers and agents being away on holiday. Prices 
are quite nominal in the circumstances, but there is no reason to 
anticipate that they have cys any weakness. Quotations :— 
Lincolnshire, No. 3 foundry, . 6d.; ditto forge, mottled and 
white, 49s. 6d.; ditto basic, 52s.; Derbyshire foundry, 50s. to 51s. ; 
ditto forge, 48s. to 49s. 6d., all per ton net delivered Sheffield or 
Rotherham. East Coast hematite mixed numbers, 69s. net. 


Finished Iron. 

The South Yorkshire Bar Iron Association has again 
resolved to leave prices unchanged for the current month. 
Business is negated to be still of a hand-to-mouth character. 
Bars are £6 15s, 


The Steel Trades. 

This is usually a very quiet time in the steel trades, and 
the present nionth is no exception to the rule.- Orders tapered off 
before the holidays, and no resumption of buying on a large scale 
is anticipated for several’ weeks to come. In their annual report 
for the year to March 31st, Messrs. W. Cooke and Co. state that 
the increased and fluctuating’ price of pig iron, steel billets, scrap, 
and other raw materia], as compared with the price obtained for 
the manufactured article, has made it impossible to earn such 2 
profit as the capital and largely increased output are entitied to. 
The lighter trades are busy, and compare favourably in this 
respect with most branches of the heavy trades at the present 
time. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

WHILE there is improvement in most branches of the iron 
and steel industries, and, generally, a good outlook, business in 
Cleveland ordinary iron continues most disappointing, and traders 
look in vain for the improvement in prices which might reasonably 
be expected at this season of the year, particularly when the 
deliveries are so good and the production has been brought down 
to something like the requirements, so that very little is being 
added to the stocks. There have been excellent statistical returns 
during the last two months, and everything seems to be favourable 
but the prices. These wobble about to such an extent that con- 
sumers do not see their way to buy except from hand to mouth ; 
they still think that their wisest policy is to wait. Prices take a 
turn upwards every now and then, but the ‘‘ bears” do not allow 
them to continue on that course for more than two or three days 
at a time, and then a slump is organised. This does not give con- 
sumers an opportunity of making up their minds to buy, though 
most influences are favourable to advancing prices and more active 
trade. Business has been as bad since the holiday as it was before, 
notwithstanding that the general outlook is more encouraging. 
Within the last four weeks we have had the lowest price for Cleve- 
land warrants that has been known since 1905, viz., 45s. 8d. cash 
buyers, that being reported on the 12th May. Then there was a 
rise, which brought warrants on 24th May up to 46s. 10d., or 1s. 2d. 
rise. That was as high as the price was allowed to go, and by the 
end of the month the price had fallen back to 46s. 1d. cash buyers. 
At the close of last week the quotation had been pushed up to 
46s. 4d., only to fall again to 46s. 2d. on Wednesday. In such an 
uncertain state of the market as this represents no one cares to 
buy. Some orders have -been reported as being given out on 
Russian account, and traders are on the qui vive for more, because 
the duty on pig iron imported into Russia is to be suspended 
temporarily. The circumstances are that the native ironworks in 
Russia are far short of satisfying internal requirements, and it has 
become absolutely necessary to get more iron from abroad to keep 
the works of manufacturers and founders going. Therefore, con- 
sumers will be allowed while this state of affairs lasts to import 
their pig iron duty free. The regulation passed the Duma a few 
days ago, and now awaits the Royal confirmation. Thus the 
temporary abolition of the import duty on pig iron is as good as 
law, and both Great Britain and Germany are likely to profit by 
the arrangement. No. 3 Cleveland G.M.B. pig iron for prompt 
f.o.b. delivery was on Wednesday at 46s. 6d. per ton, No. 1 at 
a Pa os. 4 foundry and 4 forge at 46s., and mottled and white at 
45s. 9d. 


Hematite Iron. 

The improvement lately reported in the East Coast 
hematite pig iron trade is well maintained ; consumers are buying 
more freely than for a long time, and more particularly are better 
orders coming from abroad. There is every prospect of the 
continuance of the present desirable state of business, seeing that 
there is a ‘‘boom” in the shipbuilding industry which is not 
likely to disappear for months. The hematite pig iron trade in 
this district is greatly dependent on the shipbuilding industry for 
its prosperity. The recent reduction of the output of hematite 
iron has put the makers in a better position for securing higher 
prices and getting some of their own back in the way of profits. 
In most cases the manufacture of hematite pig iron has hardly 
been a profitable business. This week the general price of mixed 
numbers has been 62s. per ton, and the sellers of lots under that 
figure seem to have disappeared. There is not a great deal of 
hematite pig iron in second hands, and the makers are therefore 
better able to reguiate the prices. 


Ironmaking Materials. 

Ironmasters have also got some relief in the cost of 
production in that both ore and coke are cheaper. Merchants 
quote for Rubio ore for c.i.f. early delivery on Teesside 20s. per ton, 
but consumers will not pay such a figure; it is therefore nominal, 
and buying continues at a standstill. How much longer the 
ironmasters can continue to put off buying cannot well 
be stated, but it is said they have good stocks, and are 
well contracted ahead. Several furnaces which have been pro- 
ducing hematite iron in this district have been blown out because 
too much was being produced, and it was thought that a good 
opportunity was afforded for repairing or eqome I furnaces. 
Less ore has been needed in consequence of this, and the quantity 
of foreign iron ore received at Middlesbrough last month was oniy 
129,665 tons, against 199,430 tons in the previous month. The 
average monthly import last year was about 170,000 tons. Furnace 
coke does not improve in price, and is not likely to as long as so 
much more is produced than the market requires. Until recent 
years coke manufacturers took care not to allow production to 
exceed consumption ; now those who have patent ovens and re- 
cover the i a ago are not so particular, as they are getting the 
profits out of the by-products; but this depresses the price of 
coke. That, however, is to the advantage of the ironmaster. 
This week furnace coke can easily be got at 14s. 6d. per ton de- 
livered at Middlesbrough or equal thereto. 


Pig Iron Stock. 

A marked indication that the statistical position of the 
Cleveland iron trade has become more satisfactory is that the 
stock in Connal’s public stores has increased less than in any month 
in the last three years, with the exception of April last year, when 
the increase was 1179 tons, and of June, 1910, when it was 1452 
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tons. Not in any month since June, 1908, has a decrease in the iron is now at the rate of about 1500 tons a week less than it was average. Several important mab pore of the week have given 
stores been reported, but the quantity was only increased 2667 tons | twelve months ago, some makers finding it more profitable to put | evidence of busy days at the steel works. One large order of rails 
’ 


last month. 


traders had been looking for a decrease. Nevertheless, 


having been over 30,000 tons. d 
was 594,000 tons, of which 537,188 tons were of No. 3 quality. 


Last Month’s Pig Iron Exports. 


The May exports of pig iron from the Cleveland district 
were remarkable, in that they were the largest that have been re- 
corded in any month for three and a-half years—since November, 
1907—and they were the best on record for any month, if those of 
the boom years 1906 and 1907 be not taken account of. They 
reached 142,559 tons, that being 29,217 tons, or 254 per cent. above 
the average of May over the pasttenyears. Traders were well satis- 
fied with the 130,761 "tons shipped in April this year; but the 
return for the past month was 9.2 per cent. better than that, and 
compared with May of last year there is an improvement of no less 
than 67 per cent.: and with May, 1909, one of 244 per cent. What 
is most satisfactory is the improvement in the business with foreign 
countries ; in fact, there has not been for more than three years a 
month in which so much pig iron has been sent to oversea destina- 
tions. The increase to Germany deserves particular notice, after 
what has been written about German competition ; not in any 
month during the past two years has so much been sent to Ger- 
many, though it is stated unofiicially that some of this iron was 
sent to Hamburg for transhipment to Japan. To North America 
the 20,475 tons sent last month was the largest quantity forwarded 
in any month for the last three years, with only one exception. 
Larger deliveries than usual were last month made to Scotland 
and Wales. The five months’ shipments of pig iron from the Cleve- 
land district this year exceeded those of the like periods in the 
previous two years, 537,979 tons being the quantity, against 
473.027 tons in 1910; 471,871 tons in 1909; and 583,740 tons in 
iv08. Increased tonnages were forwarded to Germany, Italy, 
France, Scotland, and Wales. 


Manufactured Iron and Steel. 


Decidedly there has been a change for the better in the 
finished iron and steel industries of this district, so much so that 
the stoppages for the Whitsuntide holidays were not so general as 
usual, but in some cases the Whitsuntide holidays were shortened 
in order that three days may be taken at the Coronation. The 
outlook for manufacturers is more favourable, and certainly — 
are coming forward more freely than for a long time. e 
improvement is most noticeable in the rail and plate departments. 
Railway enterprise has brightened up, and there isa stronger 
demand for rails and railway accessories as well as rolling stock. 
Bridge builders are likewise finding the situation more tolerable from 
the same cause. The present price for heavy steel rails is £5 12s. 6d. ; 
and for cast iron railway chairs £3 12s. 6d. bothnetf.o b. Themakers 
of steel ship plates are quoting £6 15s., and steel ship angles, 
£6 7s. 6d., both less 24 per cent. f.o.t. Iron ship plates are at 
£6 12s. 6d., and iron ship angles at £7, both less 24 per cent f.o.t. 
The output of bars has lately increased, and not less than £7, less 
24 per cent. f.o.t., will be accepted for iron bars, while steel bars 
are at £6 5s., less 2} per cent. f.0.t. Steel hoopsare at £6 12s. 6d., 
steel strip at £6 1Cs., steel joists at £6 103., and steel sheets at 
£7 10s., all less 24 per cent. f.o.t. Galvanised and corrugated 
steel sheets are in good request, and local firms are getting 
£10 15s., less 4 per cent. f.o.b., for 24 gauge, though they are to 
be bought at lower rates in some other districts. 


Coal and Coke. 


The coal trade continues to show improvement, and the 
output at the collieries is very good; larger, in fact, than it 
generally is in Whit-week, for at some of the pits the holidays 
have been curtailed so that a stoppage may be observed in Corona- 
tion week. Durham gas coals are in very good request, and all 
that can be raised is readily disposed of. That is the case with 
respect to bunker coals, which are likely to be in better demand 
than they have been for several years, on account of the activity 
in shipping, and the higher rates of freight will enable shipowners 
to pay improved prices. Best bunkers are at 10s. 3d. to 10s. 6d. 
f.o.b., and ordinary Durham at 9s. 6d. Coking coal is selling well, 
notwithstanding the slackness of the coke trade. 








NOTES FROM SCOTLAND. 


(From our own Correspondent. ) 


The Pig Iron Warrant Market. 


THE Glasgow pig iron warrant market was closed on 
Monday, and a holiday feeling prevailed on succeeding days, there 
being comparatively little disposition for business. Advices from 
the United States were not such as to stimulate the market, and 
home buyers, particularly in the south, were showing comparatively 
little interest. Since last report transactions have been noted in 
Cleveland warrants at 46s. 5d. to 46s. 24d. cash, 46s. 64d. and 46s. 6d. 
one month, and 47s, 2d. and 47s. 14d. three months. Some lots 
of Cleveland iron have also sold at 46s. 6d., and 46s. 64d. for 
delivery on July 3rd. The statistics of the trade are recognised as 
somewhat more encouraging, and there are not wanting indications 
that large supplies of Cleveland iron may be required both for 
home use and export. 


The Scotch Iron Trade. 


The Scotch pig iron trade isin a fairly active state, and 
the demand for certain brands has been quite encouraging. Out- 
put of ordinary and special brands at present is at the rate of 1200 
to 1400 tons a week larger than at this time last year. There are 
85 furnaces in blast in Scotland, compared with the same number 
twelve months ago, and of the total 41 are making hematite, 38 
ordinary and special brands, and 6 basic iron. Current shipments 
are small, those of the past week consisting of 1582 tons foreign 
and 24 7 coastwise, the total of 3999 comparing with 4028 in the 
corresponding week, and showing a decrease of 29 tons. Several 
of the special brands of makers’ iron have been in request and 
prices are 6d. to 1s. better, but quotations generally show com- 
paratively little alteration. Govan and Monkland, f.a.s. at 
Glasgow, Nos. 1, are quoted 55s. to 56s.; Nos. 3, 54s. 
to 55s.; Carnbroe, No. 1, 59s. to 60s; No. 3, 55s. to 56s.; 
Clyde, No. 1, 60s. to 60s. 6d.; No. 3, 55s. to 55s. 6d.; 
Gartsherrie and Calder, Nos. 1, 61s.; Nos. 3, 56s.; Summerlee and 
Langloan, Nos. 1, 63s.; Nos. 3, 58s.; Coltness, No. 1, 82s. 6d.; 
No, 3, 58s.; Eglinton, at Ardrossan or Troon, No. 1, 56s.; No. 3, 
55s.; Glengarnock, at Ardrossan, No. 1, 64s.; No. 3, 59s.; Dal- 
mellington, at Ayr, No. 1, 57s.; No. 3, 55s.; Shotts, at Leith, 
No. 1, 61s. 6d. to 62s 6d.; No. 3, 57s. 6d. to 58s; Carron, at 
Grangemouth, No. 1, 63s.; No. 3, 58s. per ton. Home consumers 
appear to be purchasing only for present wants, and neither buyers 
nor sellers are disposed to contract to any great extent for future 
delivery. The quantity of Cleveland iron going into use in Scot- 
land is fully as large as it was twelve monthsago. The arrivals of 
this class of iron at Grangemouth from Middlesbrough and dis- 
trict in the past week amounted to 9883 tons, being 164 tons more 
than in the corresponding week. These imports since the 
beginning of the year amount to 222,220 tons, and show an 
increase of 9171 tons over the arrivals in the same period of 1910, 


Hematite Iron and Steel. 
The consumption of hematite is smaller than was anti- 
cipated. Cumberland warrants are little wanted in this market, 
but the price is nominally unaltered, although merchants state 


That was rather disappointing, however, ee 
the 
decrease was small when compared with the monthly average over 
the past three years—over 16,000 tons—some of the increases 
The total quantity held at May 31st 


Mannesmann Works are fully employed. 
works busy. Spelter very active. 


experienced of late has been well shown. 
been vigorously carried on, and at Dowlais in particular six days’ 
work was completed up to, and inclusive of, Saturday without any 
bad results. The restarting of No. 11 blast furnace was an event 
regarded as significant. 
since the stoppage has been greatly improved and a large 
output 
ml and did good work, and the Goat Mill turned 
out a large quota of heavy rail 
The Big 
angle iron, heavy rails, sleepers, and tin bar. 


and fewer on hematite iron. 


rates. Merchants quote for Scotch hematite pig iron 65s. to 66s 


report in the condition of the steel trade. For angle iron, th 


such as to secure a considerable proportion of the business. Th 


appointing compared with what had been anticipated. 


The Finished Iron Trade. 
Business has been quiet in the malleable iron trade. Th 

works are only partly employed in not a few instances ; but yet 
considerable amount of material is being turned out. Quotations 
are on the basis of £6 per ton for crown bars, less the usual 5 per 
cent, discount for delivery in the Clyde district. A moderate 
business is being done for export. 


The Coal Trade. 


The coal trade is quiet, suffering not so much from 
scarcity of demand for shipping coal as from a plethora of output. 
House requirements at home are reduced to a minimum in conse- 
quence of the very warm weather. Prices this week are nominally 
without alteration. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Last Week’s Coal Trade. 


TONNAGE has been limited of late, and lists of clearances 
show this in a remarkable manner. It is understood that railway 
and steamship companies are availing themselves of the freedom 
of North Country coal, where there is no deterrent Cambrian 
strike, and where supplies are substantial, to get urgent needs 
attended to untilthe South Wales troubles are over; but at pre- 
sent there are no satisfactory signs. Old members on ‘Change say 
that the end cannot be far off. The idea of a national stoppage is 
regarded as most unlikely, with exhausted funds ; and it is hoped 
that the common sense of the old leaders—‘‘ Mabon” in particular 
—will bring about an awakening. For best Admiralty large up to 
18s. 9d., and even 19s., is stated to have been paid. Demand for 
Monmouthshire firm, and higher prices are expected. House coals 
and patent fuel well maintained. Pitwood in fair demand, shorter 
sizes required, but supplies abundant. The falling off in clearances 
was shown on several days, notably June 6th, when instead of 40 to 
50 vessels the total was 11, and the whole tonnage under 22,000 
tons. 


Latest Cardiff Quotations. ; 

It was stated on Change, Tuesday, that the collieries 
would not start until Thursday. From Monday the steam coal 
market was practically idle, and the offices were only opened for 
correspondence. Quotations ep ee on Saturday. Best 
large steam coal, 18s. to 18s. 6d. ; seconds, 16s, 9d. to 
17s. 6d.; ordinaries, 16s. to 16s. 6d.; best drys, 16s. to 16s. 9d.; 
ordinary drys, 14s. 9d. to 15s, 6d.; best washed nuts, 14s. 6d. to 
15s.; seconds, 13s. 6d. to 14s.; best washed peas, 12s. 6d. to 
13s. 6d.; seconds, lls. to 12s.; best bunker smalls, 10s. 6d. to 
10s. 9d.; best ordinaries, 10s, 3d. to 10s. 6d.; cargo smalls, 9s. 
to 9s. 3d.; inferior, 8s. to 8s. 6d.; best Monmouthshire black 
vein, 16s. to 16s. 3d.; ordinary Western, 15s. 3d. to 15s. 9d.; 
best Eastern, 14s. 3d. to 14s. 9d.; seconds, 14s. to 14s. 3d. 
Bituminous :—Very best huuseholds, 17s. 6d. to 18s.; best ordi- 
naries, 143. 6d. to 15s. 6d.; No. 3 Rhondda, 17s. to 17s. 6d.; 
brush, 13s. 3d. to 13s. 9d.; smalls, 10s. 6d. to 10s. 9d.; No. 2 
Rhondda, 12s. 6d. to 12s. 9d.; through, 10s. 3d. to 10s. 9d.; 
smalls, 8s. to 8s. 6d. Patent fuel, 16s. 9d. to 17s. 6d. ; 
Special foundry, 24s. to 25s.; foundry, 18s. to 20s. 6d.; furnace, 
16s. to 17s. Pitwood, ex ship, 17s. 6d. to 18s. Coal and patent 
fuel quotations f.o.b. Cardiff, Penarth or Barry Dock, cash 30 
days, less 24. 


Newport, Mon., Coals. 

Coalowners in the district have been influenced, it is 
stated, by the threats of increased labour troubles, likely, it is 
added, to be followed by a general strike, and quotations are not 
likely to be relaxed. For the — the change in values has not 
been acute. Shipments of coal last week were again high—96,150 
tons to foreign destinations and 14,669 tons to coastwise. Holiday 
conditions continued Wednesday ; no business done, Latest :— 
Very best black vein, 15s, 9d. to 16s.; Western, 15s. to 15s. 6d.; 
Eastern, 14s. to 14s. 3d.; other sorts, 13s. 6d. to 13s. 9d.; best 
smalls, 8s. 9d. to 9s.; seconds, 8s. to 8s. 6d.; inferiors, 7s. 9d. to 
8s. Bituminous: Best households,15s. 6d. to 16s. 6d.; seconds, 
14s. to 15s. Patent fuel, 15s. 9d. to 16s. 3d. Coke: Foundry, 18s. 
to 20s.; furnace, 16s. to 17s. Pitwood, ex ship, 17s. 9d. to 18s, 3d. 


Swansea Coals. 


Last week the coal export was 54,606 tons, patent fuel 
12,555 tons. This week r attendance, all collieries on stop. 
Prices the same: Best malting, 21s. to 23s. net ; second, 17s. 6d. 
to 19s. 6d. net; big vein, 16s. 6d. to 17s. 6d., less 24; red vein, 
lls. 6d. to 13s. 6d., less 24; machine-made cobbles, 20s, 6d. to 
22s. 6d. net; Paris nuts, 22s, to 23s. 6d. net; French nuts, 21s. 
to 23s. 6d. ; German nuts, 21s. 6d. to 23s. net; beans, 19s. 6d. 
to 21s. 6d. net ; machine-made large peas, 10s. 6d. to 11s. 6d. net : 
fine peas, 9s, 6d. to 10s. net; rubbly culm, 7s. to 7s. 3d., less 
24 ; duff, 3s. 3d. to 3s. 9d. net. Steam coal: Best large, 17s. 9d. 
to 18s, 9d.; seconds, 14s, 3d. to 15s, 6d.; bunkers, 10s, 6d. to 
lls. 6d.; small, 7s. 6d. to 8s. 6d., all less 24 Bituminous: 
No. 3 Rhondda, 17s. 6d. to 18s. 6d.; through, 15s. 6d. to 1é6s.; 
small, 10s. 9d. to lls. 6d. Patent fuel, 14s, 6d. to 15s., all less 24 


Port Talbot. 

A good average was recorded last week, the aggregate 
shipment resulting in 52,568 tons exports and imports. Among 
the items received were 1500 tons pig iron, 882 scrap steel, 230 
tons tin-plate. 


Swansea Valley. 

The announcement of the end of the Tareni strike, Swan- 
sea Valley, was premature, as the men have gone out again, and 
the horses have been withdrawn from the pit. It is now thought 
likely that the stoppage will be prolonged. In the Valley the 
Copper and spelter 


Iron and Steel. 


The endurance of the iron workers during the great heat 
Mills and furnaces have 


It had been disused for some time, but 


is expected. Bessemer furnaces were conducted 
sleepers and tin bars. 
ill was kept on actively with light steel rails, 


Though the dumping 





that the tendency is lower. 


The output of Scotch hematite pig 


of American and German bar continues, home make maintains its 


more furnaces on the production of ordinary and special brands 
Prices are too low, and there is little 
inclination on the part of makers to contract forward at present 


for West of Scotland delivery. There is not much change to 
demand is unsatisfactory, and the competition from other districts 
plate mills are generally well pel si on ship and boiler material, 


and some firms are well supplied with orders for general structural 
work, although these are on the whole, perhaps, rather dis- 


2000 tons for Calcutta, and one this week 4000 tons rails for 
Pernambuco. Heavy consignments came from Rotterdam ; 700 tons 
steel toJones, Heard and Co., Newport. J.T. Thomas, N ewport, 
imported 739 tons pig iron from Whitehaven, one cargo pig iron 
from Middlesbrough, one from Grimsby, one cargo ore from 
Decido to Guest and Co. On account of the holidays the usual 
iron and steel quotations have been postponed. j 


e 


e 
Tin-plate. 


Though the weather has been very trying in the steel anq 
tin-plate works it did not interfere with the full working of the 
mills. In the Swansea central district the make was well sustained 
as no less than 145,858 boxes were shipped, and 123,994 boxes were 
received from works, Stocks now consist of 249,734 boxes. The 
sheet millmen of the Upper Forest gave up for a few hours on 
Wednesday last, but work was resumed at 10 o'clock at night, 
This affected six shifts. Work was resumed on Thursday evening, 
The outlook remains good, and the only lessened production will be 
caused by the heat. Prices firm, but the holidays have caused 
omission of quotations. 


e 
a 








THE INSTITUTION OF GAS ENGINEERS. 


THE annual general meeting of this Institution will be held at 
the Glasgow and West of Scotland Technical College, Montrose. 
street, Glasgow, on Tuesday, Wednesday, and Thursday, June 
13th, 14th, and 15th. 

At 10 a.m. on Tuesday, the president, Mr. Alexander Wilson 
will open the meeting with an address. The following reports wil] 
then be submitted :—(1) Carbonisation Committee ; (2) Gas Heat- 
ing Research Committee ; and (3) Refractory Materials Research 
Committee. Papers will be read by Mr. Charles Drury on “The 
Dessau Vertical Retorts at Sunderland, Mr. J. P. Leather on 
‘The Woodall-Duckham System of Vertical Retorts,” and Mr, 
J. G. Newbigging on ‘‘The Scientific Carbonisation of Coal.” In 
the evening at 8 o’clock a lecture will be delivered by Professor 
W. A. Bone, F.R.S., on ‘Surface Combustion,” with experiments, 

Wednesday, 10 a m.—Annual general meeting of Benevolent 
Fund, after which the following papers will be read :—‘‘ The Choice 
of a Carbonising System,” by Mr P. C. Holmes Hunt; ‘The 
Uses of High-pressure Gas for Industrial Heating Purposes,” by 
Mr. E. W. Smith: and ‘‘Pubiic Lighting,” by Mr. S. B. Lang- 
lands, 

Thursday, 10 a.m.—‘‘ Modernising a Medium-sized Undertaking,” 
by Mr. C. F,. Broadhead ; ‘‘ Notes on the Corrosion of Service 
Pipes,” by Mr. James McLeod ; and ‘‘ Aspects of Gas Supply ina 
South American City,” by Mr. Bernard F, Browne. 

Numerous excursions and visits have been arranged, particulars 
of which may be obtained from the secretary, 











CATALOGUES. 





R. Wor, 7, Laurence Pountney-hill, Cannon-street, E C., 
have issued a new catalogue. It illustrates and describes the 
firm’s latest types of superheated steam locomobiles, which 
are made in sizes up to 800 horse-power. These engines 
are guaranteed to give a brake horse-power with 1.2 lb. of 
coal, the steam consnmption being 9.7 Ib. of steam per brake 
horse-power hour. The catalogue is admirably illustrated and con- 
tains much interesting information. With the aid of the sectional 
illustrations the general construction of these engines can readily 
be followed. We are informed that the firm has just shipped two 
of its 650 brake horse-power locomobiles to Rio de Janeiro, where 
each of these engines is to be coupled to a B.T.H. alternator. 
This plant is intended for the emergency station at Nichteroy. 
Bruck, PEEBLES AND Co., Edinburgh.—Pamphlet No. 22 is 
to hand. It deals with the firm’s large size induction motors, 
and gives a specification, illustrations, and all particulars of 
interest to buyers. It is a well compiled publication, describing 
machines constructed in accordance with the latest British 
practice, and will undoubtedly interest engineers associated with 
the employment of large motors of this class. It is worthy of 
mention that many of the motors dealt with are suitable for work- 
ing at high voltages, whilst others are designed for pressures corre- 
sponding to those of ordinary public supplies. All the standard 
motors referred to in the pamphlet are fitted with short-circuiting 
gear, which is brought into use by hand after the motor has been 
started, thus enabling the slip-rings to be short-circuited, and 
cutting out the starter and its leads. Brush lifting gear operated 
by the same handle as the short-circuiting device can also be fitted 
when desired. 








NAVAL ENGINEER APPOINTMENTS. 





THE following appointments have been made at the Ad- 
miralty :— 

Engineer Commanders.—D. Peacock, to the Ariadne, addi- 
tional, for the Jupiter, on recommissioning ; A. R. Emdin, to the 
Commonwealth, on recommissioning; F. C. Davis, to the 
Majestic, additional, for the Hannibal, on recommissioning ; 
H. F. Bell, to be First Assistant to the Manager, Engineering 
Department, Chatham Dockyard; J. G. Liversidge, to the 
Egmont, additional, for service as Chief Engineer, Malta 
Dockyard. 

Engineer Lieutenants.—W. J. Deans, to the Ariadne, addi- 
tional, for the Jupiter, on recommissioning ; J. P. Foster and 
J. D. Sturrock, to the Commonwealth, on recommissioning ; 
A. W. Sharp, to the President, additional, to assist the Engineer 
Overseer of the Scottish District; W. H. Mew, to the Victory, 
additional, for the Greyhound, on paying off ; J. S. Sanders, to 
the Majestic, additional, for the Hannibal, on recommissioning. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


VICKERS LIMITED request us to state that on and after the 10th 
inst. their address and registered offices will be Vickers House, 
Broadway, Westminster, London, S W., and their telephone No. 
10110 Gerrard (National), eight lines. Their telegraphic address 
will continue to be ‘‘ Vickers, London.” During the operations of 


moving on the 10th inst. their offices will be closed. 


Messrs. F. Gint AND W. W. Cook, envineer-in-chief and 
assistant engineer-in-chief of the National Telephone Company, 
have been appointed consulting engineers to the Constantinople 
telephone scheme, the formal agreement for which was executed 
between Djavid Bey, then Minister of Finance, and Mr. Herbert 
Laws Webb, at Constantinople, on May 6th last. A staff of 
engineers left London this week to make a telephonic survey of 
Constantinople, and to prepare plans and specifications for the 
system, which is to have an original capacity of 10,000 lines, and to 
be ready to start service in July, 1913. 








. 


Contract. — The Army Aircraft Factory at South Farn- 
borough, Hants, has just been supplied by W. and T. Avery, 
Limited, of London and Birmingham, with one of that firm’s 








vertical testing machines having a = of 1200 Ib. for testing 
aeroplane materials, both yarn and fabric. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

THE position, generally, is firm. Pig iron is quiet, but in 
regular demand. The sales of the Steel Convention are satisfac- 
tory; quite recently orders for 440,000kilos. steel rails and 
18,000 kilos. steel fish-plates for the Hamburg Harbour Railway 
were given out. Girders and sectional iron are in lively request, 
and April deliveries show an increase as compared with last year. 
The condition of the pipe trade is unfavourable, for competition is 
fierce and causes rates to be exceedingly depressed ; employment 
remains active as before. The requirements of the State Railways 
will, unfortunately, be less than those of previous years. On 
foreign account a good business in rails continues to be done ; 
there isa fair activity reported from the sectional iron department, 
and plates as well as sheets are likewise in good call. The Heavy 
Plate Convention has resolved to maintain the prices now ruling 
during the third quarter of present year. Employment at the 
locomotive and wagon factories has further improved ; export 
orders are very keenly competed for. According to accounts 
given by the Siezer!and Union for Iron Ore, the production in 
February of present year was 167,9:7t. iron ore, in March 
180,499 t., and in April 151.174t. Deliveries were, for February, 
4072t. red iron ore, 43,6.9t. spathose iron ore, and 88,666 t. 
roasted ditto ; totals, 162,997t. In March deliveries were 4214 t. 
red iron ore, 45,282t. spathose ore, and 87,943t. roasted ditto ; 
totals, 163,822t. In April 3855t. red iron ore, 37,136+t. raw 
spathose iron ore, and 85,932 t. roasted ditto, the total being 
152,703 t. 

The Iron Market in Silesia. 

The condition of the iron and steel industry is irregular. 
In the malleable iron department especially a fluctuating tendency 
may be noticed. The supplies of iron ore have been insufficient 
in many cases, Sweden and Austria-Hungary, as well as Russia, 
having reduced their export in iron ore considerably, to the great 
disadvantage of consumers, on? ape: have moved upwards in con- 
sequence ; asa rule, 50 pf., or M. 1 p.t. more, is paid than in 1909, 
Fairly good accounts are given of the pig iron trade, production 
being about equal to consumption, and stocks, therefore, being 
low. The Upper Silesian output of pig iron for April of the present 
year was 78713 t., as compared with 72,718 t. in April, 1910. 
During the first four months of at ee year 315,449 t. pig iron 
were produced, as compared with 289,326 t. in 1910 ; export during 
the same period was 222) t., as compared with 1545 t. in the same 
period in 1910. The Borsig firm is going to build a fourth blast 
furnace. Exports of pig iron to Russia are likely to increase, for 
a scarcity in pig iron is reported from that country, and a reduc- 
tion in tariffs for foreign crude iron is contemplated. A slow 
business is being done on the malleable iron market, prices tending 
to weakness, Employment in girders and in rails increases, but 
producers have not been able to realise higher prices. 


Coal in Germany. 
Both in Rheinland-Westphalia and in Silesia a good 
demand is being experienced for all descriptions of engine fuel, 
while house coal is dull. 


Iron and Steel in Belgium. 

The slightly downward movement that has been noticed 
in the pig iron trade, and also in some branches of the malleable 
iron industry, has not further extended, and a fairly good trade is 
being done in finished articles Prices on the pig iron market last 
week were 60f. to 60 50f. p.t. for forge pig, 65f. p.t. for basic, and 
66f. to 67f. p.t. for foundry pig. In spite of undeniable dullness 
in the raw iron trade, the Thy-le-Chateau Works has recently 
blown in its fourth blast furnace, although the April output was 
33,500 t. higher than in the same month last year, while the rise 
in output during the first three months of the present year was 
70,000 t., as compared with the same period last year. Current 
business in iron ore has been rather slow, heavy purchases having 
been made previously. The supplies in French iron ore have 
increased heavily, while those from German Luxemburg show a 
decrease. Engine coal meets with good request, but in house fuel 
little is being done. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, May 3ist. 

Buyers of iron and steel products are everywhere delaying 
summer orders at present, excepting for material necessary to 
carry on building operations under way. A general reduction has 
been made in steel bars by the second largest producing interest, 
and this has been followed by a virtual reduction of the other 
greater and lesser interests. The American Hawaian Steam- 
ship Company is figuring upon the construction of four vessels for 
Panama Canal service, calling fer probably 1200 tons of plates 
and shapes, which is certainly taking time by the forelock. 
Business is pending this week on some 20,000 tons of structural 
material for building purposes, to which reference has been 
recently made. It is scarcely probable that these contracts will 
be placed until the present excitement over possible reductions is 
dispelled. The buying movement is being forced, but of course 
will -be checked until all obstacles are removed. Pig iron of all 
kinds has been under a strong downward pressure. So far basic 
pig is the only one that gave way, and foundry and forge have 
recovered from the fright to which they were subjected. Thecutin 
steel bars last week to 1.25 ivoughn business for 50,000 tons 
of material for delivery during the summer and autumn 
The plate and structural material nills have increased their 
capacity a trifle, and as there isa very large volume of business 
pending, it is probable that the present percentage of activity 
will be maintained. The weekly output of Connellsville coke fell 
last week to 271,000 tons. Other regions are similarly affected. 
Railroads are ordering locomotives and cars liberally, but in 
smaller numbers. The undertone of the market is fairly good, 
when the disturbing conditions are all taken into account. No 
serious disturbance of the well-settled policy of the steel interests 
need be apprehended, outside of such influences as legitimate 
competition ought to exert. jl interests are anxious for settled 
conditions, especially conditions relating to the great corporations 
with respect to legislation. The recent Supreme Court decision 
has not served that purpose to the extent that was expected. 
Total exports of copper for the past week 6119, and total for 
month so far reported 22,821 tons. Domestic consumers are buy- 
ing very little. Electrolytic is uncertain, and some stock in second 
hands is being offered at concessions, The tin market is inactive, 
with the foreign syndicate in absolute control of the situation. 








_ More than one-third of a billion passengers carried in 
eighteen years and a half, and not one killed as the result of a 
train accident, is the record of the Long Island Ra‘lway. The 
official figures, just announced, show that this subsidiary of the 
Pennsylvania Railwayhascarried exactly 335, 148, 826 passengerssince 
June ist, 1893. The Long Island Railway has probably the densest 
passenger traffic in the country, and, due to the restricted territory 
covered, all of this traffic is properly termed suburban. It is thus 
seen that travelling on the Long Island Railway has been made as 
safe as modern science and engineering can make it. The density 
of the traffic is shown by the fact that the number of passengers 
carried one mile since 1893 is 4,904,736,994, or more than one-third 


BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 
When the abridgment is not illustrated the Specification is without 


drawings. 
Copies of Specifications may be obtained at the Patent-office Sale Branch, 
25, thampton-buildings, Ch y-lane, London, W.C., at 8d. each. 





The first date given is the date of application; the second date at the 
end of the abridgment is the date of advertisement of the acceptance 
of the complete specification. 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-ofice of opposition to the grant of the Patent. 





STEAM GENERATORS. 


19,348. August 17th, 1910.—IMPROVEMENTS IN STEAM SUPER- 
HEATERS, Galloways, Limited, of Knott Mill Ironworks, Man- 
chester, and Henry Pilling, of Glenderwyn, 20, Manchester- 
road, Chorlton-cum-Hardy, Manchester. 

The primary object is to provide easy access to the headers 

and to the superheater tubes. The two tubular headers, each 

of which is closed at one end and has a flanged connection at 
the other, are arranged to rest in a cast iron tray provided 
with a detachable cover, and are secured in relation to each 
other by means of hoops encircling the headers and bolted 
together. The trays are supported on the top of the brickwork 
































































































































of the boiler and the headers preferably covered with non-con- 
ducting composition. The tubes are divided into groups, and in 
the wall of the header opposite to the ends of the tubes are a 
series of elongated holes, one for each group of tubes, whereby 
access is obtained to each of the tubes for the purpose of ex- 
panding their ends into the header, or for inspection, cleaning, 
or repair. These holes are normally closed by internal lids which 
are of such dimensions that they can be passed through the 
elongated holes and which are prepared to fit the internal curved 
surface of the headers around the edges of the holes, a steam- 
tight joint being maintained by proper fitting and drawing the 
lid tight against its seating by any suitable means.—May 17th, 
1911. 


TURBINES. 


11,950. May 13th, 1910.—IMPROVEMENTS IN AND RELATING TO 
Exastic Fturp TurBINEs, The Warwick Machinery Com- 
pany, Limited, of 83, Cannon-street, London, E.C., and 
Frederick Samuelson, of 99, Clifton-road, Rugby. 
The object of this invention is to reduce the amount of machining 
necessary, and thereby to reduce the cost of manufacture. The 
accompanying engraving shows a sectional view of the first two 
stages of a turbine of the Curtis type. A ring plate A is provided, 
preferably made in sections, in which the inlet supply nozzles B 
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for the elastic fluid are formed. This plate is let into or secured 
on the face of the diaphragm C on the end of the casing D in any 
convenient or suitable manner. Projecting from the face of this 
plate near its periphery is a cylindrical ring E, the depth of which, 
measuring from the outer face to the face of the plate, slightly 
exceeds the distance from the face of the plate to the outer edge of 
the roots of the last row of intermediate vanes. The inner side of 
this cylindrical ring is grooved at F to receive the roots of the 
stationary vanes G, which may be secured in place in any well-known 
manner.— May 17th, 1911. 


MACHINE T@OLS AND SHOP APPLIANCES. 


5124. May Ist, 1910.—IMPROVEMENTS IN TwIsT DRILLS, Bernard 
O'Reilly, 19, Wynyard-road, Sheffield 

A represents the shank portion, B part of the twisted body, 
C is the upper twist, and D is the lower twist. It has been 
found as the result of actual experiments that by forming the 
upper twist C in the opposite direction to the lower twist as 
shown a very considerable advantage in durability and in the life 
of the drill is obtained, the lower and stronger part of the shank 
taking the greater amount of the torsional strain, and thereby re- 
ducing the liability to fracture which so often occurs in the 
shank part of twist drills. As there are both right and left-hand 


— direction. The invention is an addition to, or extension 
of, improvements in twist drills described in a prior specification, 


N°5124. 





which consisted in making two quarter twists of the flat shank at 
any suitable distance apart.— May 17th, 1911. 


14,505. June 15th, 1910.—IMPROVEMENTS IN OR IN CONNECTION 
WITH ELECTRIC DRILLS, Andrew Stewart and the Westminster 
Tool and Electric Company, Limited, manufacturers, both of 
Palace Chambers, 9, Bridge-street, Westminster. , 

This invention relates to electric drills of the kind provided with 
an adjustable friction clutch for transmitting the motion of the 
armature of the electro-motor to the drill gearing. A collar or the 
like is mounted on the armature spindle, which rotates with the 
armature spindle and has projecting from its periphery a number 
of springs, either flat, curved, or helical, which extend tangentially 
or radially from the points at which they are secured to the collar. 

The outer ends of these springs are fitted with shoes, which are 

held by the springs in contact with the inner face of a driven 


N°14505 








clutch part or wheel which actuates, preferably through the 
medium of a pinion upon its boss, the drill gearing. Each of the 
springs has provided in conjunction with it means whereby it can 
be adjusted so that the degree of pressure with which the shoes 
are applied against the surface of the clutch part can be regulated 
to suit requirements. Suitable means for this purpose may consist 
of a set-screw in conjunction with each spring, the set screws being 
mounted radially in the collar in such a manner that they modify, 
alter, or adjust the pressure of the shoes against the inner face of 
the driven part of the clutch. The wheel or driven clutch part 
may be formed with projections or vanes upon its outer periphery, 
the object of which is to set up a current of air, which flows 
through the armature and keeps it cool.— May 17th, 1911. 


TESTING AND MEASURING INSTRUMENTS. 


20,374. September Ist, 1910.—IMPROVEMENTS IN PERMANENT 
Maenets, George Hookham, 4, New Bartholomew-street, 
Birmingham. 

This improvement relates more especially to permanent magnets 
such as are used for the brake magnets of electricity meters. In 
these it is often desirable to have a narrow gap between the pole 
surfaces, and this gap is likely to become altered in width by the 
process of hardening the magnets. In order, subsequently, to 
adjust this distance with sufficient accuracy, the magnets are made 


N°20,374 
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with the pole surfaces slightly too close together, and afterwards 
they are sprung apart and a small block or spacing piece of non- 
magnetic material inserted between the pole surfaces or adjacent 
parts so as to keep them open the required distance. The block 





drills, the lower twist D is made in the same direction as the 
helical twist of the drill body, that is either to the right or left 





of the population of the entire world. 


hand, as the case may be, and the upper twist C is made in the 


or spacing piece may be inserted at one side or corner so as not to 
interfere with a brake disc or other device which operates in the 
magnetic field. A is the steel magnet, which in this case is forged 
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from one piece of steel. B, B, are the polar portions, and C a 
block of brass inserted at one corner to keep them at the correct 
distance apart.— May 17th, 1911. 


SHIPS AND BOATS. 


19,396. August 18th, 1910.—IMPROVEMENTS IN PROPELLERS) 
Frederick Henry Treweek, of 1, York-terrace Falmouth, 
Cornwali. 

This invention relates to improvements in propellers whereby the 
maximum thrust per horse-power is obtained. The upper engraving 
is an end view of the propeller, the lower engraving a side view of 
the propeller, and the middle engraving shows sections along the 
lines A, B, C, D, and E of the first mentioned illustration. In the 
engravings on the left X and Y are the two blades with small 
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central connections to the boss H. The radial length, pitch, and 
curvature of the blades are small at their front edges F, and 
gradually increase toa maximum at their near edges R. In the 
middle engraving A, B, C, D, and E are sections along the similarly 
lettered lines in the upper engraving showing more clearly the 
gradual increase of radial length, pitch, and curvature of the 
blades from the front edge F to the rear edge R. It will be 
observed that the sections are radially longer, further apart; more 
inclined to the axis, and more concave as they approach the rear 
edge.— May 17th, 1911. 


LIGHTING AND HEATING. 


13,518. June 3rd, 1910.—IMPROVEMENTS IN ARC LIGHT ELEC- 
TRODES, the British Thomson-Houston Company, Limited, of 
83, Cannon-street, London, E.C, 

A metal shell or tube usually made of iron and fitted with a plug 
of any suitable material at the lower end to close the tube is 
employed. This tube has a filling of titanium carbide mixture, 
with the addition of a small percentage of chromium carbide. The 
addition to the titanium carbide mixture of even a small amount 
of chromium carbide quite noticeably increases the life of the 
electrode, and an increased amount of the chromium carbide, up 
to 5 per cent., still further increases the life of the electrode with- 
out diminishing the candle-power of the arc; in fact, with the 
addition of chromium carbide, up to 5 per cent. a slight increase 
of candle-power is observed. A further increase of the percentage 
of chromium carbide, while stil] further increasing the life of the 
electrode, is accompanied by a slight decrease in the candle-power. 
The best results have been obtained by using 954 per cent. of 
titanium carbide mixture and 4} per cent. of chromium carbide. 
—May ith, 1911. 


MISCELLANEOUS. 


14,092. June 10th, 1910.—IMPROVEMENTS IN ELECTRIC CONDEN- 
SERS AND THE LIKE, Siemens Brothers, Caxton House, West- 
minster, S.W. 

This invention relates to improvements in the construction of 
electric condensers, and of apparatus generally of the type in 
which layers of conducting material are placed within the 
dielectric separating the external charged surfaces. In the 
accompanying engravings S represents the metallic deposits on the 
insulating surfaces, T the conducting powder between these sur- 
faces and the glass or porcelain tubes are shown dotted ; B is the 


leading in connection and A is the outer sheath. It is only 
necessary whatever may be the shape of the apparatus that the 
insulating layers are separated one from another by layers which 
have relatively to the former, though not necessarily specifically, a 
high electrical conductivity. Plaster of paris alone, or mixed with 
some other conducting material, may & employed to form the 
intermediate conducting layers. Such materials as metallic or 
carbon powder may be added to the plaster of paris or salts, such 
as chloride of sodium or magnesium in the solid state, or in solu- 
tion.— May 17th, 1911. 


14,160. June 11th, 1910.—IMPROVEMENTS RELATING TO THE 
SEPARATION OF WATER FROM WASHED COAL, COKE AND OTHER 
MATERIALS, the Hardy Patent Pick Company, Limited, of 
Heeley, Sheffield, and George Smith, of 54, Woodstock-road, 
Abbeydale, Sheffield. 

An endless chain of scrapers A travels up an inclined trough B 
against the downward flow of water. C is a bucket drum compris- 
ing a number of radial divisions D (or they may be tangential to 
the boss) and closed ends E fixed to rotate with a shaft F, the 
shaft being rotated by suitable mechanism, * cearacer 4 by belt or 
chain gearing from the rotating shaft G. he bucket drum C is 
mounted within a cylindrical casing, the lower part K of which is 


N° 14,160. 


perforated, while the upper part L is not perforated ; openings 
are provided to admit the material from the washing apparatus, 
and to allow the material to fall from the drum C into an inclined 
shute M, which condacts the drained material to the final separat- 
ing screen N, or to a suitable conveying apparatus. The drum 
casing is fitted in connection with the trough O, which receives the 
water and conveys it to the settling tank for use again. The 
trough is, however, provided with an inclined screen P, which 
serves the double purpose of conducting the material to the bucket 
drum and assisting to a large degree in separating the water there- 
from. The screen P may be removable and adjustable to any 
desired angle, and a lid or cover R may be provided to enclose 
that part of the trough.—May 17th, 1911. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 


990,966. Exvectric RatLway VEHICLE, G. M. Eaton, Wilkins- 
burg, Pa., assignor to Westinghouse Electric and Manufacturing 
Company, a Corporation of Pennsylvania.—Filed December 
24th, 1909 

The invention consists in the combination with a body frame of 

a plurality of driving wheel axles constituting a rigid wheel 

base, a jackshaft secured to the frame parallel to the driving 
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wheel axles and outside the rigid wheel base of the locomotive, of 
a pair of driving motors mounted on a frame above the driving 
wheel axles, a jackshaft between the motors, a gearing connection 
between the motors and the intermediate jackshaft, and a driving 
connection between the two jackshafts and between the driving 
wheel axles and one of the jackshafts. There are four claims. 


991,157. Process oF WASHING GASES FOR RAPIDLY FREEING 

THEM FROM DUST OR SMOKE HELD IN SUSPENSION THEREIN, 

P. Kestner, Lille, France.—Filed May 4th, 1906. Renewed 
March 23rd, 1911. 

This patent is for a process of cleaning gases to free them from 

dust, smoke, or other impurities, consisting in intimately mixing 








steam with the gases by subjecting the steam and gases combined 
to the action of a fan, then cooling the mixture throughout its 
mass or volume to cause the steam to be condensed upon the 
impurities, and then washing in water acting as an absorbent. 
There are three claims. 


991,268.—SteaM InsEcToR, R. G. Brooke, Macclesfield, England.— 
Filed November 5th, 1910. 

This patent is for the combination with an overflow valve of a 
fluid pressure chamber, a movable device in communication with 
the chamber and adapted to impart movement to the overflow 
valve, a tube in which steam during its passage through the 
injector experiences an increase in velocity and reduction in 
pressure, a passage extending between the pressure chamber and 
a fluid pressure space in the interior of the injector, and a valve 








device subject to the opposing pressures of fluid in the delivery 


of the injector and steam from the tube and adapted to be moveq 
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the pressure chamber and the fluid pressure space when the 
injector is working. There are seventeen claims, 


991,592, REGENERATIVE FURNACE VALVE, W. Akdenr, Duquesne, 
Pa.—Filed July 29th, 1909. 

There are two claims, the first of which runs as follows :—A 
regenerative furnace valve, comprising a valve casing having 
opposite water sealed openings in its top and bottom end, a hollow 
water-cooled valve extending through the upper opening in the 
casing and adapted to be removed therethrough, the valve having 











a surrounding flange depending from its upper edge extending into 
the water seal for the top opening, the wall of said valve having a 
contracted portion adapted to form with the surrounding flange a 
dead space in which cooled gases are maintained during the opera- 
tion of the valve, the area of the mouth of the dead space at the 
lower edge of the surrounding flange being less than the transverse 
area of the dead space above the mouth of said space. 


991,633. MetTHop or REFINING MOLTEN Pic Iron, J. B. Nav, 
New York, N.Y.—Filed January 18th, 1911. 

We give this patent as a curiosity of diction. There are seven 
claims of the same character. The first runs thus :—The method 
of partly refining molten pig iron which comprises movably sup- 
porting a normally continuous upwardly extending pervious aggre- 


991,633] 
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gation of independently movable units of refining material con- 
taining oxide of iron, directing into said retining materials a stream 
of said iron, and intermittently oscillating together, relatively to 
a common centre, said iron and said refining material, whereby 
desired reactions are promoted, descent of said refining materials 
insured, and segregation of refined iron and resulting products 
from said refining material simultaneously effected. 


991,907. Spintway, G. F. Stickney, Albany, N.Y.—Filed March 
20th, 1911. 


991.907] 


Known in Great Britain as a by wash. The drawing explains 
itself. There are three claims. 








Tue Austrian Consul in Smyrna reports that there are 
exceptionally good openings for agricultural machinery in the 
interior of Asia Minor, particularly in the vilayet of Konia. A 
German agricultural machinery depdt, which was established a 
short time ago in Konia, has been a great success. The farmers of 
Anatolia were particularly impressed by the fact that, although 
there was an excellent harvest in 1910, a large portion of the crops 
was wasted owing to scarcity of labour and of labour-saving 
implements. Furthermore, irrigation schemes are being proceeded 
with, with the object of bringing more land under cultivation, so 
that there is every prospect of a good trade in agricultural imple- 
ments during“the next few years. Manufacturers would be well 
advised, says the Austrian Consul, to combine for the purpose of 
sending an experienced traveller to the above-mentioned districts, 
in order to become fully acquainted with the conditions of the 
market. 








by the steam pressure and complete the communication between 


